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Foreword

Anyone whose life has been touched by a brain tumour diagnosis understands the 
impact of this indiscriminate disease.

Alongside debilitating ill health, it often brings crippling fear and feelings of 
isolation for those diagnosed and for their families.

At The Brain Tumour Charity we hear every day from people seeking answers 
and support, searching for options and asking what to expect as the months and 
years roll by.

Every one of them deserves the best possible treatment and care at each stage of 
their brain tumour journey.

Every one of them needs access to experts in the field of neuro-oncology who are 
committed, as we are, to improving the lives of all those affected by a brain tumour.

This book, compiled and written by just such experts to share knowledge and 
best practice for adult glioma patients from diagnosis to end-of-life care, is a major 
step towards that goal.

Sarah Lindsell
The Brain Tumour Charity

Farnborough, Hampshire, UK
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Preface

There are over 150 different kinds of documented brain tumours, yet despite the 
disparity between their grading and tumour type, the malignant brain tumours 
behave in a very similar way in the adult population, often associated with poor 
survival rates. The most frequent of the adult malignant brain tumours remains the 
glioma, which is what this book focuses on.

The role of ward-based nurses is ever evolving and over the last few decades has 
become less patient focused and more ‘managerial’ with onus on flowcharts, assess-
ments, documentation, audits, drug (medicine) rounds and aiding patient flow—as 
well as supporting junior and senior colleagues alike, be they nursing or medical. In 
the United Kingdom, the introduction of clinical nurse specialists has helped greatly 
in bridging the gap between ward-based nurses and consultant-led patient care. 
Specialist nurses are highly skilled members of a multidisciplinary team (MDT) 
who work to ensure decisions are made with the patient’s best interest at heart.

Caring for a glioma patient is complex and multifaceted, and for the novice (and/
or specialist) nurse, it can seem a daunting and sometimes overwhelming task filled 
with arduous decisions, poor outcomes and high patient turnover. However, it can 
also be a truly rewarding experience as you help the patient and their loved ones 
navigate through the myriad of questions, concerns and treatment options, enabling 
them to make informed decisions which are right for them at any given time point, 
whether this consists of surgery, active treatment, palliation or best supportive care.

The overarching aim of neuro-oncology nurses, be they ward based or specialist, 
is to support patients and their families and loved ones, through the disease trajec-
tory, and provide them with appropriate and timely information, enabling them to 
self-manage as much as possible. Patients and carers also need to know when, where 
and how to seek additional help and support, as well as to recognise transition from 
one care phase to another, including transition to the end-of-life phase. To help 
patients achieve this, the neuro-oncology nurse requires a deeper understanding of 
their diagnosis, prognosis and treatment options, along with their side effects, whilst 
also maintaining realistic expectations and facilitating hope. To enable this to hap-
pen, neuro-oncology nurses must possess robust communication skills to facilitate 
open and honest conversations to occur in a sensitive and empathic manner.

This book helps the reader navigate through these variable segments and helps them 
gain insight and knowledge around adult gliomas. The aim of this book is to equip the 
novice neuro-oncology nurse and other healthcare professionals (including nursing and 
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medical students) with the tools required to adequately care for an adult glioma patient 
from the start of his or her disease trajectory right through to end-of-life scenarios, 
providing clinical overviews and setting learning outcomes within each chapter.

The first few chapters of this book look at the role of the multidisciplinary team 
(MDT) and its core (as well as extended) membership, providing a typical presenta-
tion pathway of a patient with a suspected glioma. Other chapters cover anatomy 
and physiology; the role of neuroimaging and histopathology, along with neurologi-
cal presentations and medical management of gliomas; and the importance of know-
ing how to best capture patient’s needs and concerns at varying stages in their 
treatment pathway and how to act on these results—a process known as holistic 
needs assessment (HNA) frameworks.

Vital communication skills and key elements required on how to facilitate a 
skilled conversation are explored in depth in this book. It will help equip the novice 
nurse with important skills required to communicate well, keeping the patient at the 
centre of the discussions. Surgical management of gliomas, along with commonly 
encountered pre- and post-operative complications, is also explored in greater detail. 
Treatment options with radiotherapy and chemotherapy (and their side effects) are 
detailed, including a portrayal of a patient scenario to enable visualisation of a 
patient’s journey. Exploring the vital role allied health professionals (AHPs) provide, 
alongside the concept of specialised and specific, targeted neuro- rehabilitation, is 
also looked at in this section. Furthermore, we gain first-hand insight from a patient 
on what daily life is like living with a glioma and how her experience of being diag-
nosed abruptly shaped her perception of the healthcare system. It provides a very rare 
(and vital) alternative perspective—from that of a patient.

The final chapters of this book take us through the legalities that surround a 
patient’s mental capacity—why and how this can be affected and what we as nurses 
need to consider in order to protect their rights and act as patient advocates. The 
transition from paediatrics to adult care—something referred to as TYA (Teenage 
and Young Adult) services within the United Kingdom—is also explored, alongside 
their behaviour and developmental stages, leading to a greater understanding of this 
vastly under-represented patient cohort. Other chapters explore the difference 
between palliative and end-of-life care, including clinical manifestations of when 
the patient is entering this final stage in their disease trajectory. Another vital chap-
ter is the views of a carer and spouse—in this instance, a wife, helping to look after 
her husband who is living with a transforming glioma. This is also whilst she is a 
parent, as well as the main income earner for the family. This is a very moving and 
insightful chapter on the vastly extended role carers take on. It provides us with new 
insights into their deeply personal journeys, hopefully equipping the reader with a 
new sense of compassion and empathy, stretching beyond the hospital setting.

It is hoped this book will equip the newly qualified healthcare professional with 
qualities to help manage a complex glioma patient well, placing their well-being at 
the forefront of clinical practice. Whilst it is recommended this book is read as a 
whole, chapters can be accessed individually, as a form of reference, to help gain 
deeper insight into specific aspects of the care pathway. Enjoy!

Cambridge, UK Ingela Oberg 

Preface
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1Neuroanatomy and Physiology

Christina Amidei and Sarah Trese

Abstract
Knowledge of the anatomy and physiology of the nervous system and its related 
components is critical to the safe and effective care of the patient with a glioma. 
Topics covered in this chapter include cranial anatomy, cell types and related 
physiology to assist in understanding of functional deficits, cerebrovascular anat-
omy and unique aspects of cerebral circulation, the meninges, the ventricles and 
cerebrospinal fluid production, and functional anatomy of the cerebrum, dien-
cephalon, and brain stem. Finally, physiologic concepts of cerebral haemody-
namics and intracranial pressure are reviewed.

Keywords
Neuroanatomy · Gliomas · Neurophysiology · Functions of brain lobes · 
Intracranial pressure · Astrocytes · Oligodendrocytes

Learning Outcomes
• Be able to differentiate the different brain lobes and name some of their more 

important functions.
• Be aware of some of the more intricate and complex brain structures and their 

functions, such as the temporal lobe, central motor and sensory cortex.
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• Understand how a glioma can affect these parts of the brain and how  subsequently 
patients may present to clinicians with symptoms.

• Gain deeper understanding of how gliomas arise from oligodendrocytic or astro-
cytic cells and the role and impact of oedema as a natural defence barrier.

1.1  Introduction

Providing appropriate care for a person diagnosed with a glioma depends on an 
understanding of the anatomy affected as well as consequences of the tumour on 
physiologic mechanisms within the brain. The brain is a complex organ that is 
responsible for most aspects of life. When the brain is affected by a glioma, changes 
may occur in movement, emotion, problem-solving, judgement, memory, language, 
thinking, consciousness, and even autonomic function. This chapter will review cra-
nial anatomy, cells of the nervous system, the structure and role of the meninges and 
ventricular system, as well as blood vessel anatomy within the brain in addition to 
autonomic anatomy and function. Functional anatomic components of the brain are 
reviewed, and physiologic concepts of cerebral haemodynamics and intracranial 
pressure are presented to provide a basis for understanding care provided to patients 
with this challenging problem.

1.2  Cranial Anatomy

The brain and its supporting structures are housed within the skull, also known as 
the cranium. The cranial bones have an inner and outer table of compact bone with 
a spongy layer in between. This anatomic configuration affords protection to the 
intracranial contents without adding weight to the cranium.

Although the cranium is thought of as a single structure, it is actually comprised 
of several bones that originate as bony islands during prenatal development that 
eventually fuse together to form the skull. The areas where the bony islands fuse 
together are known as sutures. The sutures are partially fused at birth and eventually 
close completely by about 3 years of age [1].

Eight bones comprise the cranium as follows: the frontal bone forms the top 
third, front (forehead), and inferior cranium, including the bony ridge above the 
eyes and roof of the orbits. There are air-filled spaces within this bone above the 
orbit known as frontal sinuses. There are paired parietal bones that form the middle 
and posterior top and sides of the head. The occipital bone forms the posterior and 
inferior portion of the cranium. Paired temporal bones form the medial and inferior 
portions of the cranium.

The skull base is comprised of the inferior portions of frontal, temporal, and 
occipital bones. Two additional bones contribute to structure of the cranial base: the 
ethmoid and sphenoid bones. The ethmoid bone sits between and above the orbits, 
and its horizontal portion, the cribriform plate, forms the roof of the nasal cavity and 
the thin medial potion of the floor of the anterior cranial fossa. The sphenoid bone 

C. Amidei and S. Trese
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forms the central skull base and the floor of the middle cranial fossa. A midline 
indentation in the sphenoid bone, the sella turcica, holds the pituitary gland [1, 2].

The exterior portion of the cranium is relatively smooth. However, the interior 
surface of the cranium has furrows that accommodate blood vessels on the surface 
of the dura. The most pronounced of these is the furrow in the temporal bone that 
accommodates the middle meningeal artery. Damage to bone or dura in this area 
can cause arterial bleeding that accumulates on the surface of dura, known as an 
epidural (also known as extradural) haematoma.

There are also numerous ridges in the interior cranial base. These ridges provide 
cuplike compartments known as anterior, middle, and posterior fossae. The anterior 
fossa is made of the inferior frontal bone, the cribriform plate of the ethmoid bone, 
and the sphenoid ridge and holds the frontal lobes of the brain. The greater wing of 
the sphenoid bone and petrous bone as far posteriorly as the petrous ridge forms the 
floor of the middle fossa which holds the temporal lobe. The inferior occipital bone 
and petrous bone posterior to its ridge form the posterior fossa which holds the 
cerebellum and the brain stem. Finally, the cranial base has openings through which 
blood vessels and nerves enter and exit the cranium, called foramina.

Surgical opening into the cranium is known as a craniotomy. Surgical access to 
resect a glioma requires a craniotomy to be performed. A craniotomy is performed 
by drilling one to four small holes, called burr holes, into the cranium. The holes are 
connected, allowing a small tailored piece of bone to be removed for access. Once 
tumour resection is complete, the bone is replaced and held in place with sutures, 
wires, or plates and screws until it heals. The burr holes often close over time but 
will always be visible on imaging. The term craniectomy is used to denote situations 
where the bone is removed and not replaced at the time of surgery. Craniectomy 
may be performed for posterior fossa cranial access or may occur when the brain is 
too oedematous to allow bone to be safely replaced at the time of surgery. Delayed 
cranial repair, known as cranioplasty, may be required in this circumstance.

1.3  Meninges

The meninges are a series of three membranes surrounding the brain and spine: dura 
mater, arachnoid, and pia mater (Image 1.1). The outermost membrane, the dura 
mater, is a two-layer tough fibrous material that folds around and in between areas 
of the brain. The outer layer adheres to the inner table of the cranium. Embedded 
between the two dural layers are large cerebral veins known as sinuses. The inner 
dural layer suspends and stabilises the brain inside the skull, producing compart-
ments within the cranium. The dural fold between the cerebral hemispheres is 
known as the falx cerebri, while the dural fold separating the cerebellar hemispheres 
is known as the falx cerebelli. The diaphragma sellae is a dural fold that covers the 
pituitary gland within the sella turcica. It has a small opening for the pituitary stalk 
that connects the pituitary gland to the hypothalamus. Another dural infolding sepa-
rates the occipital lobes from the cerebellar hemispheres and is known as the tento-
rium. The cerebral hemispheres are located above the tentorium in the supratentorial 
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compartment, while the cerebellum is located in the infratentorial compartment, 
below the tentorium. There is an opening in the tentorium called the tentorial inci-
sura, or the tentorial notch, through which midbrain passes from the supra- to the 
infratentorial compartments. Increased volume in one of these compartments can 
cause herniation of brain tissue around the tentorium, leading to potentially irrevers-
ible tissue damage.

The middle membrane, the arachnoid, has a weblike appearance with trabecular 
fibers that connect to the pia mater on the brain surface. Cerebrospinal fluid is con-
tained in the subarachnoid space between the arachnoid and pia mater. The inner-
most membrane, the pia mater, tightly surrounds the brain surface. The arachnoid 
and pia mater together are often referred to as the leptomeninges. Occasionally, glial 
and other tumours metastasise along the surface of the arachnoid membrane, a com-
plication of cancer known as leptomeningeal metastasis.

1.4  Functional Anatomy of the Brain

1.4.1  Divisions of the Nervous System

The nervous system is divided into the central nervous system and peripheral ner-
vous system. The central nervous system is comprised of the brain and spinal cord. 
The peripheral nervous system is comprised of 31 paired peripheral nerves and 12 
paired cranial nerves [2]. These systems, although anatomically separate, are inte-
grated to generate and process sensory (afferent) information, generate motor and 
autonomic activity, and store information.

1.4.2  Cells of the Nervous System

Two types of cells are found in the nervous system: neurons and neuroglial cells. 
Neurons are functional units of the nervous system, while neuroglial cells serve as 
the support system for neurons [3, 4].

Skin
Periosteum

Cranium

Dura mater

Arachnoid
mater

Pia
Mater

Image 1.1 Overview of 
the meninges, and their 
relationship to the skull 
and brain (Reproduced 
with permission 
TeachMeAnatomy)
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Neurons have several important components. At the proximal end of the neuron 
is the cell body, also known as soma. The cell body is comprised of a cell membrane 
which encases the cytoplasm and nucleus. The endoplasmic reticulum, mitochon-
dria, and Nissl bodies are contained within the cytoplasm; these areas regulate met-
abolic function in the cell. The nucleus contains RNA and DNA which convey the 
genetic information of the cell. Dendrites protrude from the cell body and serve to 
receive impulses from the adjacent cells. The axon extends distally from the cell 
body and ultimately extends to the nerve terminal. Some axons are covered with a 
myelin sheath that serves to insulate the axon while accelerating impulse transmis-
sion. The nerve terminal, also known as the presynaptic terminal, stores neurotrans-
mitters substances so they may be released through the presynaptic membrane into 
a space between cells known as the synapse.

Neurons produce neurologic function as they receive chemical impulses from 
other cells, electrically conduct those impulses, and then release chemicals that com-
municate with other cells. Neurons transit impulses in the following manner. 
Chemicals in the synaptic space bind to dendrites, initiating a change in cell mem-
brane permeability, allowing sodium to move into the cell while potassium moves 
out. This chemical change generates an action potential and causes electrical depo-
larisation of the cell. In turn, the impulse is conducted from the neuron to the adjacent 
cell. Following impulse conduction, cell membrane permeability is stabilised, sodium 
is pumped out, and potassium moves into the neuron, causing repolarisation [4, 5]. 
Tumours can cause metabolic alterations in the extracellular space around neurons 
and predispose to disrupted depolarisation which may be manifest as a seizure.

Neurotransmitters are chemical substances released from the nerve terminal into 
the synapse during the process of depolarisation. Neurotransmitters diffuse across 
the synapse and bind with an adjacent cell, propagating an impulse. Once in the 
synapse, neurotransmitters are repackaged and actively transported back into the 
presynaptic terminal for future use. The specific neurotransmitter released is deter-
mined by the neuron that releases it and type of cell it communicates with. Neurons 
communicate with other neurons, muscle cells, and endocrine cells [5]. Known neu-
rotransmitters are listed in Table 1.1.

Neuroglial cells support, nourish, protect, and repair neurons. There are more 
than 3.5 times more glia than neurons within the nervous system. Types of neuro-
glial cells and their functions are: [4, 5]

• Astrocytes are star-shaped cells that form a support structure between capillaries 
and neurons. They play a role in blood-brain barrier function and nourish the 
neurons.

• Ependymal cells form the lining of the ventricles and facilitate production of 
cerebrospinal fluid.

• Oligodendrocytes are cells within the brain that build and maintain the myelin 
sheath.

• Microglia are located sporadically around the brain that phagocytise materials 
and remove waste products.

• Schwann cells are located along axons of the peripheral nerves. They produce 
myelin.

• Satellite cells provide support for neurons in the peripheral nervous system.

1 Neuroanatomy and Physiology
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Tumours can arise from any cell of the nervous system. Tumours arising from 
neurons are termed neuromas. Astrocytes give rise to astroctyomas, oligodendro-
cytes to oligodendrogliomas, ependymal cells to ependymomas, Schwann cells to 
schwannomas, and so forth. Further information on cellular origin and classification 
of glial tumours is found in Chap. 7.

1.4.3  Brain Anatomy

The brain is a dynamic organ that changes over the lifespan. Overall brain weight 
changes (quadrupling from birth to the age of 3 years), reaching its maximum in early 
adulthood, when brain development is largely completed [3]. Brain weight starts to 
decrease at about age 45–50 years, with maximum loss of weight at about age 89.

The brain is responsible for generating or controlling the most basic of bodily 
functions to the highest level of executive function. It is divided into three major 
areas: the cerebrum, the cerebellum, and the brain stem. The surface of the brain has 
a wrinkled appearance, due to the many sulci and gyri of on the brain’s surface. The 
gyri are folded ridges of brain tissue, and the sulci are the valleys in between the gyri. 
This structure provides a greater surface area for the brain, allowing a greater number 
of neurons to be packed into these areas to facilitate information processing. Very 
deep sulci are called fissures and these separate major areas of the brain [1, 5].

1.4.4  The Cerebrum

The cerebrum is comprised of paired cerebral hemispheres and a central core with 
thalami, basal ganglia, and the hypothalamus. The cerebral hemispheres are incom-
pletely separated by the great longitudinal fissure, in clinical practice most commonly 
referred to as the interhemispheric fissure. Each hemisphere has an overlying layer of 

Table 1.1 Neurotransmitters and their functions

Neurotransmitter Function
Acetylcholine Primary parasympathetic transmitter; mostly excitatory effect in 

motor cortex; inhibitory effect on some of parasympathetic nervous 
system

Norepinephrine Primary sympathetic transmitter; mostly excitatory
Dopamine Controls behaviour and fine motor function; inhibitory
Serotonin Controls mood, hunger, sleep, behaviour, temperature; inhibits pain
Glutamate Sensory actions; excitatory
Gamma-aminobutyric  
acid (GABA)

Excitatory; excess may cause seizures

Substance P Controls pain sensation; excitatory
Endorphin Excitation to pain inhibition systems
Enkephalin Excitation to pain inhibition systems
Glycine Inhibits at spinal cord synapses

C. Amidei and S. Trese
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cerebral cortex. The cerebral cortex consists of grey matter (unmyelinated neurons). 
Neurons are densely packed into the cortex which is about 3–5 mm in depth. White 
matter lies underneath the cortex and is made of axons covered in myelin, which gives 
it the white appearance. White matter is comprised of many pathways, known as 
tracts, which connect with other areas within the brain structures, facilitating integra-
tion throughout the nervous system. Association tracts connect areas within the hemi-
sphere of origin. Projection tracts serve to connect the cortex to the lower brain and 
spinal cord, and transverse tracts connect the hemispheres. The largest transverse tract 
is a structure that serves to connect right and left cerebral hemispheres and is located 
at the base of the great longitudinal fissure. It is called corpus callosum. The right and 
left hemispheres are further organised into the frontal, parietal, temporal, and occipital 
lobes. Together, they are generally responsible for our movement, speech, reasoning, 
and memory, among many other things [1–5].

The largest and most anterior of these is the frontal lobe (Image 1.2). The frontal 
lobe is bordered posteriorly by the central sulcus, which separates it from the pari-
etal lobe. This region can be furthered divided into the prefrontal and frontal eye 
fields, precentral gyrus, and motor speech areas. The prefrontal region contributes 
to our individual personalities, judgement, and abstract thinking. Patients with 
impairment to this area may present with mood lability as well as impulsive ideas, 
actions, or behaviours. Since so many aspects of higher cognition and reasoning 
depend on this area, patients exhibiting symptoms of frontal lobe damage may 
experience difficulty with tasks that require decision-making, planning, or focus. 
The precentral gyrus, or motor strip, is necessary for the processing, initiation, and 
control of fine motor movements. Just anterior to the precentral gyrus is the supple-
mental motor cortex, which serves to refine movement. Patients with a tumour in the 
precentral gyrus or supplementary motor cortex and associated tracts may present 
with impaired motor skills. Whether those impairments are temporary or not will 
depend on extent of involvement. Broca’s area is located in the inferior aspect of the 
precentral gyrus and is necessary for the motor aspect of speech production. Injury 

Frontal lobe
(thinking, memory,
behaviour and
movement)

Parietal lobe
(language
and touch)

Occipital
lobe (sight)

Cerebellum
(balance and
coordination)

Temporal lobe
(hearing, learning
and feelings)

Brain stem
(breathing,
heart rate and
temperature)

Image 1.2 Macmillan depicting the brain lobes. Reprinted with permission (Macmillan image) 

1 Neuroanatomy and Physiology



8

to Broca’s area may produce expressive aphasia. In this disorder, motor output of 
speech is impaired.

Immediately posterior to the frontal lobe is the parietal lobe (Image 1.2), also 
known as the somatosensory cortex. Adjacent to the precentral gyrus (motor strip) 
of the frontal lobe, the post central gyrus in the dorsal aspect of the parietal lobe is 
commonly referred to as the sensory strip. This area parallels motor function in the 
adjacent frontal lobe precentral gyrus. It allows for interpretation of not only tem-
perature discrimination and pain but also for proprioception and allows us to discern 
how finely innervated our skin is through our ability to differentiate that two sharp 
points of contact are in fact two separate objects and not one. Consequently this area 
contributes to spatial awareness, and therefore dysfunction may present as a lack of 
coordination or spatial perception. Overall, a person with damage to the parietal 
lobes may struggle to name objects, write words, perform simple mathematics, dis-
tinguish left from right, or follow directions.

Motor and sensory functions are not evenly represented across the precentral and 
postcentral gyri, as delineated in the homunculus diagram (Image 1.3). The finest 
motor and sensory functions are carried across the greatest area. Foot and leg func-
tions are located medially, hand and arm functions are carried superiorly, while 
facial functions are located more lateral.

The temporal lobes (Image 1.2) are inferior to and separated from the frontal and 
parietal lobes by the lateral or Sylvian fissures. The temporal lobes contain both the 
primary and secondary auditory areas and are imperative for communication and 
memory. The location of the primary auditory cortex in the superior margin of the 
temporal lobe is responsible for reception of sound which is then processed in the 
auditory association area, where we interpret the sounds heard, based on memory or 
previous recognition. This includes Wernicke’s area, and if damaged, the patient 
may exhibit receptive aphasia. The temporal lobe also contains the hippocampus, 
crucial for memory functioning, as well as the olfactory cortex and gustatory cortex 
in the insula, the medial portion of the temporal lobe. The frontal, but especially the 
temporal and insular, lobes are especially vulnerable to seizure production. As a 
result, a tumour in this area and scar tissue from surgery may cause a patient to pres-
ent with symptoms that range from barely noticeable to severe. A seizure beginning 
in this area may be manifest as experiencing strange smells, euphoria, or déjà vu. 
Other patients may experience receptive aphasia, confusion, or inability to remem-
ber simple phrases or recent events. Some patients present with complex partial 
seizures and exhibit repetitive motions or alterations in their level of consciousness. 
Often, patients and their families may admit to noticing these symptoms more in 
retrospect upon receiving a diagnosis.

The occipital lobes (Image 1.2) are posterior to the parietal and temporal lobes. 
The parieto-occipital sulcus serves as the anterior border for the occipital lobes; the 
occipital lobes are the most posterior portion of the cerebrum. In the most posterior 
region of the occipital lobe is the largest of all cortical sensory areas: the primary 
visual cortex. The visual association area, similar to the auditory association area, 
allows the visual input we receive to be translated and then associated with images 
we have previously seen or may remember. An example would be object or facial 
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recognition. Damage to the occipital lobe, particularly the visual association area, 
could potentially manifest through the inability to recognise a familiar face, hallu-
cinations, poor depth perception and lack of spatial awareness, difficulty with bal-
ance, cortical blindness, or agnosia.

While both hemispheres may appear anatomically alike, one hemisphere may 
have different abilities than the other. Just as most people demonstrate dominance 
with one hand, lateralisation allows for cerebral dominance of various tasks or abili-
ties. For the majority of patients, their left cerebral hemisphere is dominant for 
language and calculation, whereas their right has greater influence on emotion, 
insight, and artistry. Therefore, two patients with a tumour in the same anatomical 
location may present with very different clinical presentations based on their respec-
tive cerebral dominance. It is also worth noting that a tumour can afflict both hemi-
spheres and various structures simultaneously.

Below the cerebral hemispheres is the central core, which consists of several 
subcortical structures that connect the cerebral hemispheres to the brain stem. The 
basal ganglia are located deep within the cerebral hemispheres and are actually a 
series of nuclei that are responsible for refining fine movements and speech. In the 
ventromedial aspect of the brain lie the thalami, hypothalami, and pineal gland, 
which are collectively known as the diencephalon. The thalamus is by far the largest 
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structure within the diencephalon. These structures work together to relay and inte-
grate sensory function to the higher cortical structures, including the perception of 
pain. They also play a significant role in attention, arousal, alertness, social behav-
iour, food seeking, and emotions. A tumour in the thalamic area may cause pro-
nounced sensory disturbance, central pain syndrome, altered social behaviour, 
inattentiveness, and emotional lability. Also located in this area is the internal cap-
sule. The internal capsule is comprised of white matter tracts that connect afferent 
fibers to the cortex and efferent fibers to the brain stem and spinal cord.

Inferior to the thalami and more centrally located is the hypothalamus. Despite 
its small size, the hypothalamus has important regulatory functions. It controls 
water balance, body temperature, appetite, thirst, and the sleep-wake cycle. In addi-
tion, it plays a role in regulating autonomic function, including vasomotor dilation 
of the blood vessels, slowing of heart rate, peristalsis, and pupillary constriction. 
Hypothalamic glioma can cause autonomic instability, excessive appetite or thirst, 
body temperature alterations, and altered sleep patterns. The hypothalamus con-
nects to the pituitary gland via the pituitary stalk. The hypothalamus manufactures 
releasing hormones that trickle down into the anterior pituitary gland where they are 
stored until release is triggered by a feedback system regulated by the hypothala-
mus. Also manufactured in the hypothalamus and stored in the posterior pituitary 
are antidiuretic hormone (responsible for controlling water reabsorption in the renal 
tubules) and oxytocin, which plays a role in lactation, libido, and overall mood.

1.4.5  Cerebellum

The cerebellum lies inferior to the occipital lobes, from which it is separated by a 
sheet of dura called tentorium, and posterior to the brain stem (Image 1.2). 
Cerebellar peduncles connect the cerebellum to the midbrain, pons, and medulla. 
The cerebellum is divided into right and left cerebellar hemispheres that are con-
nected by the midline cerebellar vermis. The cerebellum has a grey matter cortex 
with a white matter interior, similar to the cortex. Proprioceptive input from the 
vestibular system allows the cerebellum to assess body position in space and pro-
vide corrective actions that increase preciseness of movements or dampening 
movements as needed. Thus, the cerebellum is responsible for posture, coordina-
tion, and muscle tone [3]. Gliomas that affect the cerebellum can cause incoordina-
tion, increased or  exaggerated muscle tone, and speech problems, especially 
dysarthria.

1.4.6  Brain Stem

The brain stem exterior is comprised primarily of white matter with grey matter 
nuclei located in the central portion of the brain stem. Most major motor and sen-
sory tracts pass through the brain stem and cross to the opposite side, rendering the 
brain stem a major relay center. All but two of the cranial nerves (olfactory and optic 
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nerves) have attachments to the brain stem, corresponding with relay and integra-
tion of related functions at those levels.

Brain stem is arbitrarily divided into the midbrain, pons, and medulla (Image 
1.2). The midbrain is the uppermost part of the brain stem and plays a role in the 
sleep-wake cycle. It also serves as a center for auditory and visual reflexes and con-
tains nuclei for cranial nerves III and IV. The pons lies in the middle of the brain 
stem and plays an important role in respiratory regulation with the medulla. It also 
contains nuclei for cranial nerves V–VIII. The medulla lies in the most inferior part 
of the brain stem, containing nuclei for cranial nerves IX–XII. Centers that control 
basic heart rate and rhythm, vasomotor activity, and swallowing, sneezing, cough-
ing, and vomiting are located in the medulla. Initiation of inspiration and expiration 
is controlled by the medulla, while the pons regulates the rhythm of the inspiratory- 
expiratory process [2, 4].

Gliomas affecting the brain stem produce symptoms based on specific location. 
Because the brain stem has major relay and integration functions, even a small 
tumour can produce substantial symptoms. Bilateral cranial nerve deficits, along 
with abnormalities of the sleep-wake cycle and major sensory dysfunctions, are 
common. Respiratory disturbances are often seen at the terminal stage of illness.

1.5  The Ventricles and Cerebrospinal Fluid

Four fluid-filled cavities, known as ventricles, are found within the brain (Image 1.4). 
The lateral ventricles are located on the medial aspect of each of the cerebral hemi-
spheres. The third ventricle is medial to the thalami and its floor is formed by the 
hypothalamus and midbrain. The fourth ventricle is located posterior to the pons 
and medulla and anterior to the cerebellum. Narrow pathways connect the ventri-
cles. The interventricular foramina (also known as foramina of Monro) connect the 
two lateral ventricles to the third ventricle, and the cerebral aqueduct of Sylvius 
connects the third with the fourth ventricles. Additional foramina, two foramina of 
Luschka and the foramen of Magendie, open from the fourth ventricle into the sub-
arachnoid space [1, 3].

Foramen
of Monro

3rd
Ventricle

4th
Ventricle

Lateral
Ventricle

Cerebral
Aqueduct

Image 1.4 Anatomical positioning of the ventricles of the brain (Reproduced with permission 
from TeachMeAnatomy)
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The ventricles are lined with ependymal cells. Ependymal cells cluster in the 
ventricles with capillaries to form a structure known as the choroid plexus. The 
choroid plexus produces cerebrospinal fluid (CSF) as a filtrate from blood 
plasma. Once produced, CSF flows through the ventricular system and out from 
the fourth ventricle into the subarachnoid space. Subarachnoid CSF is then 
absorbed into the venous system through tubules in the arachnoid membrane 
known as arachnoid villi. The villi penetrate the dura and lie adjacent to the 
venous sinuses. Absorption occurs via a pressure gradient; as CSF pressure rises, 
it is absorbed into the venous system. The villi act as one-way valves, allowing 
only CSF outflow while not allowing blood to pass into the villi. The process of 
CSF production, flow, and absorption is relatively continuous, with CSF produc-
tion rate at about 20 ml/h. About 150 ml of CSF is contained within the ventricu-
lar system and subarachnoid space [4, 5].

The function of CSF is not well understood. Beyond acting as a shock absorber 
for brain tissue, it is likely that CSF plays a role in metabolic homeostasis within the 
cranium. It is thought to play a role in pH balance, active transport of substances 
into brain tissue, neuroendocrine regulation, and maintenance of the blood-brain 
barrier. CSF has chemical similarities to plasma and may actually serve as an addi-
tional source of glucose for the brain if needed.

Gliomas can affect the ventricular system. Because of the abundance of ependy-
mal cells within the ventricles, ependymomas typically occur in proximity to the 
ventricles. Tumours can obstruct flow within the ventricular system, either by com-
pressing or obstructing the ventricular system. This can lead to obstructive hydro-
cephalus. Blood or infection in the subarachnoid space can prevent absorption of 
CSF; this can lead to communicating hydrocephalus.

1.6  Circulation in the Brain

There are several unique aspects of cerebral circulation. One is that blood vessels in 
the brain have two layers as compared to blood vessels elsewhere in the body. This 
may be due to the role blood vessels play in the blood-brain barrier. However, this 
anatomic variant can predispose damage to blood vessels, making them more prone 
to bleeding. Cerebral veins also do not have a muscle layer or valves. Another 
unique aspect is that arterial and venous vessels in the brain do not run in parallel as 
they are found in other structures in the body. This is due to venous circulation hav-
ing an additional role of draining cerebrospinal fluid in addition to draining deoxy-
genated blood. The third unique aspect is a vascular structure known as the circle of 
Willis. The circle of Willis is a circle of blood vessels at the base of the brain that 
serves to connect anterior and posterior circulation, as well as circulation between 
the otherwise anatomically separate right and left sides of the brain. Within this 
circle of arteries, blood can be redirected on demand [1]. For example, should the 
left carotid artery be narrowed or occluded, blood flow from the right side can be 
shared with the left side of the brain through the anterior communicating artery, thus 
preserving blood flow throughout the brain. This “adjustable” circulation cannot 
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always to be relied on as the connecting arteries may be small or absent or not oth-
erwise able to provide adequate blood flow as needed.

Arterial blood supply to the brain originates from the two carotid arteries, sup-
plying anterior circulation to the brain, and two vertebral arteries, supplying poste-
rior circulation to the brain. The right common carotid originates from the 
brachiocephalic artery, while the left common carotid artery originates from the 
aortic arch. Both common carotid arteries bifurcate in the neck just below the jaw to 
form the internal and external carotid arteries. The external carotid arteries supply 
blood to the face and scalp. The internal carotid arteries enter the cranium through 
the anterior skull base and feed into the circle of Willis, bifurcating to form the 
anterior and middle cerebral arteries. The anterior cerebral arteries supply blood to 
the medial motor cortex and anterior frontal lobe, while the middle cerebral arteries 
supply blood to the temporal, parietal, and remainder of the frontal lobes. The right 
and left anterior cerebral arteries are connected via the anterior communicating 
artery [5].

Posterior circulation begins in the two vertebral arteries, originating from the 
subclavian arteries and coursing through the upper cervical vertebrae. The vertebral 
arteries enter the cranium through the foramen magnum and join to form a singular 
basilar artery. The basilar artery has small branches that supply blood to the brain 
stem and cerebellum, and eventually it bifurcates into two cerebral arteries which 
supply blood to the temporal and occipital lobes. Posterior communicating arteries 
connect the posterior cerebral arteries to the internal carotid arteries, thus complet-
ing the circle of Willis [5].

Venous circulation is embedded between the two layers of the dura and found 
adjacent to the ventricular system, highlighting the role that venous circulation 
plays in drainage of cerebrospinal fluid. Veins draining cerebral hemispheres drain 
blood into the large superior sagittal and inferior sagittal. Blood from the deep brain 
structures, such as basal ganglia and thalamus, are drained via the vein of Galen. 
Vein of Galen join with inferior sagittal sinus to form the straight sinus. The straight 
sinus joins with the superior sagittal sinus at the confluence of the sinuses which is 
drained by the left and right transverse sinuses. These then continue as the sigmoid 
sinuses, which when reaching the skull base become internal jugular veins. The 
cavernous sinuses are located on either side of the pituitary gland and serve as a 
junction of a number of venous channels draining mostly inferior brain surface and 
orbits veins. Although nearly all venous blood is normally drained via the sigmoid 
sinus/internal jugular vein route, numerous alternative drainage channels exist and 
can become important in certain pathological states. Neurosurgeons must be cau-
tious during surgical resection of gliomas so as not to compromise venous circula-
tion. Compromise may create venous congestion, haemorrhage, and increased 
intracranial pressure.

Gliomas can affect blood vessels within the brain in several ways. A major blood 
vessel can course through a tumour, making it challenging to remove the tumour 
without damaging cerebral circulation and causing a stroke. Manipulation of major 
blood vessels in the vicinity of a tumour during a tumour resection surgery can 
cause spasm of the vessel leading to stroke. Alternatively, damage to the blood 
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vessel may lead to intra- or postoperative haemorrhage. Gliomas can also be very 
vascular lesions, with tumours developing their own blood supply off of major ves-
sels. This may be manifest as a “tumour blush” on angiographic studies, including 
computed tomography and magnetic resonance imaging.

Blood vessels play an important role in the blood-brain barrier [1, 4]. At the cap-
illary level, blood vessels of the brain maintain very tight junctions with adjacent 
cells. These junctions have highly selective permeability, which allows small mol-
ecules to readily cross but prevents larger molecules, toxins, and disease-causing 
elements from crossing into the brain. Blood-brain barrier permeability can be 
influenced by physiologic alterations and certain disease states but remains an 
important protective mechanism for the brain. This barrier may be altered when 
tumours are present in the vicinity.

1.7  Brain Systems

Two integrated systems that are less anatomically distinct deserve special mention: 
the limbic system and the reticular activating system. The limbic system represents 
a series of connections between the cingulate gyri, hippocampi, and amygdalae in 
the medial temporal lobes, the thalamus, and the hypothalamus. The limbic system 
collectively is responsible for attention, cognition, long-term memory, and learned 
behaviours, as well as the emotions of pleasure, fear, and self-preservation. Damage 
to this area from a tumour or surgery can produce socially inappropriate behaviours, 
failure to recall old information or form new memories, or even violent behavioural 
outbursts. The reticular activating system is a complex system with components 
located within the pons, midbrain, hypothalamus, thalamus, and frontal lobes. This 
system collectively is responsible for arousal and sleep-wake cycles. Involvement of 
the superior components produces sleep-wake disorders, while inferior involvement 
leads to disorders of arousal and impaired consciousness.

1.8  Cranial Nerves

Although the cranial nerves originate in the brain, they are actually part of the 
peripheral nervous system (Image 1.5). Key points about cranial nerves include:  
[1, 5]

• There are 12 pairs of cranial nerves that innervate the head and neck structures. 
Cranial nerve deficits can be unilateral or bilateral.

• The nerves have sensory, motor, or combined sensory motor function. Cranial 
nerves III, IV, VI, XI, and XII are motor nerves; cranial nerves I, II, and VIII are 
sensory nerves; and cranial nerves V, VII, IX, and X are mixed nerves with both 
mixed motor and sensory functions.
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• Nerves are numbered in descending order based on their point of connection 
within the brain. Cranial nerves I and II are inserted in the cerebral hemispheres. 
Cranial nerves III and IV are inserted in the midbrain, cranial nerves V–VIII are 
located in the pons, and cranial nerves IX–XII are inserted in the medulla.

• With the exception of cranial nerve IV, the cranial nerves do not decussate 
(cross). It is also the only cranial nerve originating from the dorsal side of the 
brain stem. Function of cranial nerves can be used to localise anatomic area of 
involvement in the brain, particularly when other neurologic functions cannot be 
assessed.

• Cranial nerves enter or exit through the cranial base to reach the structures they 
innervate. Damage to the skull base or increased pressure within the cranial com-
partment can damage cranial nerves.

Functions for each of the cranial nerves are found in Table 1.2.
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Image 1.5 Location of the cranial nerves on the cerebellum and brainstem. Courtesy of Patrick Lynch 
(https://commons.wikimedia.org/wiki/File:Brain_human_normal_inferior_view_with_labels_pt.svg)
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1.9  Autonomic Nervous System

The autonomic nervous system (ANS) is part of the peripheral nervous system, 
although major components are located within the cranium. Centers within the 
hypothalamus, brain stem, and spinal cord are the primary areas that activate the 
ANS. Most organs of the body are innervated by the motor neurons comprising 

Table 1.2 Cranial nerves and related functions and dysfunctions

Number Name Function Dysfunction
I Olfactory Sense of smell (also related 

to taste)
Loss of sense of smell and taste

II Optic Visual acuity and visual field Decreased visual acuity; 
hemianopia

III Oculomotor Control of iris sphincter 
(pupil constriction, 
accommodation, reflex 
activity); eyelid elevation; 
medial, superior and inferior 
eye movement

Pupil dilation and loss of 
pupillary reactivity to light; 
inability to open the eyelid; 
lateral deviation of the eye at 
rest; inability to move eye 
medially

IV Trochlear Medial and inferior eye 
movement

Lateral and superior eye 
deviation at rest; inability to 
move eye medially and 
inferiorly

V Trigeminal Sensation of pain, touch, and 
temperature for the skin and 
mucous membranes of the 
head and teeth; palpebral and 
corneal reflexes; mastication

Loss of palpebral and corneal 
reflexes; pain in the skin of the 
face or facial numbness; 
inability to chew

VI Abducens Lateral (outward) eye 
movement

Medial eye deviation at rest; 
inability to move eye laterally

VII Facial Taste in anterior two-thirds 
of the tongue; salivation; 
eyelid closure and facial 
movement

Loss of sense of taste; 
decreased salivation; 
incomplete eyelid closure; 
facial weakness

VIII Acoustic Hearing; proprioception and 
balance

Loss of hearing and balance

IX Glossopharyngeal Taste in posterior third of the 
tongue; motor and sensory 
function in the throat; gag 
and swallow reflexes 
(sensory)

Loss of gag and swallow 
reflexes; dysphagia

X Vagus Parasympathetic function in 
the thoracic and abdominal 
organs; gag and swallow 
reflexes (motor)

Parasympathetic dysfunction; 
loss of gag and swallow 
reflexes

XI Spinal Accessory Head rotation and shoulder 
shrug

Weakness of shoulder shrug 
and head turn

XII Hypoglossal Tongue movement (speech 
and swallowing)

Tongue weakness; if unilateral, 
deviation away from weak side; 
dysphagia

C. Amidei and S. Trese



17

the ANS, highlighting the primary role of the ANS in maintaining a stable internal 
milieu. The neurons in the ANS work as a two-neuron system, with preganglionic 
neurons originating in the hypothalamus or brain stem and postganglionic neurons 
with which they connect located either in the organ innervated or ganglia.

There are two divisions of the ANS that work in synergy: the sympathetic and 
parasympathetic divisions [2]. The sympathetic nervous system may also be termed 
the thoracolumbar system because preganglionic neurons emerge ventrally though 
the spinal cord and synapse with ganglia adjacent to the spinal cord in thoracic and 
lumbar regions. Thoracic ganglia 1–5 innervate the head and neck, while the remain-
ing ganglia down to L2 innervate the abdominal organs. The sympathetic system is 
activated in situations of physiologic or emotional stress and is commonly thought 
of as the “fight or flight” system. Preganglionic neurons in the sympathetic division 
release acetylcholine, while postganglionic neurons release noradrenalin and are 
termed adrenergic neurons. Adrenergic activity increases blood pressure and heart 
rate, dilates the pupils, and vasoconstricts the peripheral blood vessels to increase 
cardiac output.

The parasympathetic division is also known as the craniosacral system because 
neurons emerge along with cranial nerves III, VII, IX, and X and from cell bodies at 
the second through fourth sacral levels of the spinal cord. The cranial component 
innervates the face, pupils, parotid glands, and abdominal organs, including the 
bowel down to the splenic flexure. The sacral component innervates the lower colon, 
rectum, bladder, and genitalia. The parasympathetic division responds to very spe-
cific stimuli and has a short duration. Both preganglionic and postganglionic neu-
rons in the parasympathetic division release acetylcholine and are termed cholinergic 
neurons. Cholinergic activity constricts the pupils, releases fluids from glands in the 
head and neck, slows heart rate, and contributes to bowel and bladder emptying.

1.10  Cerebral Physiology

Two important physiologic concepts relevant to care of patients with gliomas are 
cerebral haemodynamics and intracranial pressure. Both may be altered by gliomas.

1.10.1  Cerebral Haemodynamics

The brain requires a nearly constant supply of oxygen and glucose as it is unable 
to produce energy by anaerobic metabolism. A continuous cerebral blood flow 
(CBF) supplies the necessary oxygen and glucose, and at rest, about 20% of blood 
supply may be found circulating through the brain. Blood flow in grey matter is 
usually greater than blood flow in white matter. CBF is usually maintained at a rate 
that matches metabolic demand. As metabolic demand increases, so does blood 
flow and, subsequently, blood volume. Conversely, blood flow and volume decrease 
when metabolic demands are low. Increased CBF beyond what is required to main-
tain metabolism causes hyperaemia. Should CBF not be able to keep pace with 
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metabolic demands, then ischaemia occurs. Both hyperaemia and ischaemia can 
injure the brain [1].

Several physiologic factors may affect CBF. Carbon dioxide is a potent vasodila-
tor that can dramatically increase CBF, with increase in arterial partial pressure of 
carbon dioxide having a concomitant effect on increasing cerebral blood flow. An 
increase in hydrogen ion concentration also impacts CBF in the same manner. 
Decreased partial pressure of oxygen also can trigger an increase in CBF, but less 
dramatically than carbon dioxide. Seizures may markedly increase brain metabolism 
and subsequently CBF; pain can also increase CBF. These physiologic factors are 
important in patient care. Preventing seizures, hypercarbia (hypercapnia), hypoxia, 
and pain is a crucial measure in promoting adequate cerebral blood flow [1].

Cerebral autoregulation is a mechanism related to CBF. Autoregulation is the 
maintenance of CBF across a wide range of blood pressure. When systemic blood 
pressure increases, CBF will remain stable. Autoregulation preserves CBF for a 
short period during times of decreased systemic blood pressure. When autoregula-
tion is lost, CBF becomes passive and depends on systemic blood pressure. Blood 
pressure extremes, cerebral oedema, increased intracranial pressure, ischaemia, 
hypercarbia, and hypoxia may all impair autoregulation [2, 4, 5].

1.10.2  Increased Intracranial Pressure

Intracranial pressure (ICP) is the pressure exerted by the intracranial components 
within the closed intracranial compartment [1, 5]. The cranium is a non-distensible 
box that is filled to capacity with blood, brain tissue, and CSF. Volumes of each of 
these components remain in a dynamic equilibrium. Brain tissue comprises about 
88% of the intracranial volume, while CSF and blood comprise about 8% and 4% 
of volume, respectively. The modified Monro-Kellie hypothesis presents that an 
increase in volume of one or more of the intracranial components without a subse-
quent decrease in one or more of the components can lead to an increase in ICP [5]. 
Sneezing, coughing, choking, and the Valsalva maneuver can temporarily increase 
ICP as well.

Compensatory mechanisms exist that allow adaptation to volume and subsequent 
pressure changes. CSF production may be decreased, absorption may increase, or 
CSF may be displaced into the spinal canal. Cerebral vasoconstriction and increased 
venous return are additional compensatory mechanisms. There are finite limits to 
the compensation that these mechanisms provide before ICP will increase. 
Compliance is the term used to denote the functioning of these compensatory mech-
anisms. When compliance is intact, increases in volume have little effect on 
ICP.  However, when compensatory mechanisms have been used to capacity, 
 compliance is poor and a small increase in volume can create a substantial increase 
in ICP. Small volume changes over time are better tolerated that acute large volume 
changes. This is one reason that slowly growing tumours may grow to large size 
before becoming symptomatic, and rapidly growing tumours have progressive 
symptoms.
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Any one of the intracranial components can increase in volume, contributing to 
an increase in ICP [1, 5]. The most common cause of increased brain tissue volume 
is cerebral oedema. Cerebral oedema is characterised by an increase in fluid volume 
of the extracellular or intracellular spaces or both. Two types of cerebral oedema 
exist. Vasogenic oedema occurs predominately in white matter and is thought to 
occur due to increased permeability of the cerebral blood vessels. Plasma and pro-
teins leak into the extracellular space. Cytotoxic oedema occurs predominately in 
grey matter and is thought to occur due to increased permeability of the cell wall 
membranes. Intracellular fluid volume and intracellular sodium increase. Vasogenic 
oedema is commonly associated with brain tumours or other masses within the 
brain, although certain drugs can alter blood vessel permeability. In contrast, cyto-
toxic oedema is associated with ischaemia and hypoxia, although hyponatraemia of 
any cause can also cause this type of oedema. Both types of oedema may occur 
simultaneously or sequentially. The mass effect produced by cerebral oedema can 
initially cause vasogenic oedema, but can decrease blood flow, contributing to isch-
aemia and subsequent cytotoxic oedema.

Treatment of cerebral oedema focuses on understanding of the contributing fac-
tors. Corticosteroids are helpful in treating vasogenic oedema as the function to 
restore normal permeability in blood vessels. Corticosteroids are ineffective in treat-
ing cytotoxic oedema. Acute cytotoxic oedema responds best to osmotic diuretics 
which serve to pull fluid from the intracellular to extracellular space. Fluid is then 
actively transported into the intravascular space where it is excreted upon circula-
tion through the kidneys.

Other problems can increase brain tissue volume and subsequently increase ICP; 
these are generally known as “mass” lesions (because they add to mass and exert 
mass effect) or “space-occupying” lesions (because they occupy space within the 
closed intracranial compartment). Brain tumours are by far the most common 
space- occupying lesions, although brain abscess and haemorrhage are other exam-
ples. Procedures that decompress or remove these mass lesions can immediately 
improve ICP.

Excessive volume of CSF, known as hydrocephalus, can increase ICP.  CSF 
overproduction is very rare. Much more common is reduced CSF return to the 
vascular system, essentially by two mechanisms: CSF flow out of the ventricular 
system may be decreased or obstructed while production continues (obstructive 
hydrocephalus) or CSF may fail to be reabsorbed into the venous sinuses (com-
municating hydrocephalus) [3]. Since CSF mechanisms are used to compensate for 
increases in ICP, compliance may be quickly altered in the face of hydrocephalus, 
regardless of the cause. Hydrocephalus may be associated with interstitial oedema 
whereby CSF diffuses out of the ventricles into the periventricular extracellular 
space. CSF diversion, either through an external ventricular drainage system or an 
internally placed shunt, may be used to decrease intracranial CSF volume. Any 
factor that increases blood flow can also increase blood volume. Those factors are 
mentioned in Sect. 1.10.1 [1, 2].

Herniation may be localised or affect the entire brain. A tumour mass may 
increase pressure unilaterally, causing herniation of the cingulate gyrus underneath 
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the falx cerebri, creating a “shift” of brain tissue that will be visible on a computed 
tomography or magnetic resonance imaging scan. This is known as subfalcine or 
cingulate herniation and may be asymptomatic or associated with mild neurologic 
symptoms [5]. Herniation of the uncus of the temporal lobe around the tentorial 
notch is known as uncal herniation. Cranial nerve III sits adjacent to the tentorial 
notch so early herniation of tissue around this notch can produce a unilateral cranial 
nerve III deficit of a dilated, nonreactive pupil. Symptoms can progress rapidly with 
uncal herniation, to include decreased level of consciousness, hemiplegia, increased 
muscle tone, posturing, and vital sign instability. The cerebellum may herniate 
upward around the tentorium or down into the spinal canal when there is mass effect 
in the infratentorial compartment. This is usually associated with rapidly progres-
sive neurologic deficit. If a craniectomy is performed in the presence of increased 
intracranial pressure, the brain may also herniate through the cranial opening. In 
this circumstance, bone is usually not replaced until the pressure decreases and the 
brain is more relaxed. Finally, bilateral cerebral oedema may be associated with 
central herniation, which is a shift of the cerebral structures down through the ten-
torium, placing pressure on the brain stem. Central herniation is manifest by pro-
gressive neurologic deficit including decreased level of responsiveness, posturing, 
and unstable vital signs.

Attempts should be made to prevent increased ICP where possible, and when 
present, intervene early. Treatment of increased ICP will depend on specific patho-
physiologic processes in play.
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Abstract
Neuroimaging is paramount in the medical management of glial tumours. 
Through various imaging modalities, radiologists provide essential information 
about tumours and guide treatments. Alongside tumour location and complica-
tions, imaging is also able to give a strong indication of tumour grade, a key 
factor in determining treatment pathways. Once a diagnosis has been established, 
neuroimaging is then often relied on for monitoring low-grade tumours for trans-
formation as well as post-treatment follow-up of higher-grade tumours.
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• Be able to differentiate between CT and MRI scans and understand the clinic 

setting and relevance where each modality may be used.
• Understand the importance of contrast-enhanced imaging in diagnosing 

gliomas.
• Be able to visually differentiate oedema from cerebral spinal fluid (CSF) using 

T1- and T2-weighted MRI imaging.
• Gain a deeper understanding and insight into the varying MRI techniques used 

for surveillance imaging, in order to detect early recurrence or transformation of 
a low-grade glioma into a high-grade glioma.
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2.1  Introduction

Imaging plays a critical role in the diagnosis, management and follow-up of glial 
tumours. Consequently, the radiologist, a doctor specialising in the interpretation of 
medical imaging, is a fundamental member of the multidisciplinary team and patient 
care pathway. Radiology is a rapidly evolving medical specialty that is based on 
using a range of imaging techniques to diagnose and sometimes treat conditions. 
Radiographers (radiology allied health professionals) are the technicians that pro-
duce imaging of a diagnostic quality and work in parallel with radiologists.

2.2  Imaging Modalities

The aim of medical imaging is to generate a visual representation of the internal 
structure of the body to allow for the non-invasive investigation of tissues, the plan-
ning of interventions as well as evaluating organ functions. Whilst the range of 
modalities is vast, this review will concentrate on those relevant to brain tumours. 
The physics that underpins imaging techniques is complex; a brief overview will be 
made in this chapter.

Neuroimaging, or neuroradiology, is a subspecialty within radiology concentrat-
ing on the imaging of conditions affecting the brain, spinal cord and peripheral 
nerves. Relevant imaging modalities within clinical neuroradiology are primarily 
those that focus on structure—computed tomography (CT), magnetic resonance 
imaging (MRI) and to a lesser extent ultrasound (US) and plain radiography. 
Modalities focussing on function are more recent developments and include posi-
tron emission tomography (PET) and functional MRI. Physiological processes are 
the target of functional imaging, and although there is a role in glioma characterisa-
tion, their predominant use in the central nervous system relates to research within 
cognitive neuroscience and psychology.

2.2.1  Computed Tomography (CT)

CT images are obtained using a rotating X-ray machine that takes measurements 
from multiple angles around the patient. Through computer processing, this infor-
mation is used to create a 2D (two-dimensional) cross-sectional series of images 
resulting in a 3D representation. As X-rays are variably prevented from penetrating 
the body depending on tissue densities, the images produced by CT will be a repre-
sentation of this. CT is very useful for assessing cortical bone and calcification but 
somewhat limited when evaluating the posterior fossa and cerebellum, due to arte-
fact from the thick skull surrounding this area.

CT is the most commonly performed imaging technique for the investigation of 
neurological conditions and is often the first radiological test in a suspected brain 
tumour. It is relatively cheap, rapid (usually taking no more than 15 min) and widely 
available. The main drawback of CT is that it involves exposure of the patient to 
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radiation, which can damage cells leading to an increased risk of developing cancer. 
The current effective dose for a CT of the head is equivalent to 1 year of natural back-
ground radiation (2.7 mSv) which equates to an additional risk of fatal cancer of 1 in 
10,000 [1]. Another risk of CT relates to whether intravenous contrast agents are used 
(iodine-based compounds that increase the visibility of body tissues). Typical CT head 
examinations do not use contrast as the most common indications would be to exclude 
haemorrhage or infarction. If there is suspicion of metastases or other mass lesions, a 
CT ‘pre-’ and ‘post-’contrast is obtained. The main risk of giving contrast is an allergic 
reaction, most worryingly, anaphylaxis. However, this is a lesser risk with the current 
low-osmolar contrast agents (1 in 10,000) compared to the previously used ionic agents 
(1  in 100) [2]. Other reactions that occur more frequently but are of lesser concern 
include skin rashes. Historically, contrast- induced kidney damage has also been a con-
cern, although the literature continues to debate whether this is a legitimate worry [3].

2.2.2  Magnetic Resonance Imaging (MRI)

MRI is an imaging technique that uses powerful magnetic fields and radio waves to 
produce images of the body. The physics of MRI is based around the fact that the 
body contains a large amount of water molecules, each containing two hydrogen 
nuclei (protons). When placed in a strong magnetic field, the protons align with the 
direction of the field. A radio wave pulse ‘knocks’ the protons out of alignment, and 
the process of realigning with the magnetic field produces radio signals, which are 
recorded and processed into images. By altering the parameters of the application of 
radio waves, different ‘sequences’ can be created. Each sequence provides different 
information in the form of differences in the contrast between tissue types (Fig. 2.1).

A significant advantage of MRI over CT is that no radiation is used in MRI. MRI 
of the brain gives better tissue contrast than CT and has greater specificity and sen-
sitivity for abnormalities. MRI is the test of choice for characterising brain tumours 

T1-weighted T2-weighted FLAIR

Grey matter

White matter

CSF (fluid)

Calcium

Fig. 2.1 Table demonstrating different tissue characteristics (intensities) on standard MRI 
sequences
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and has greater sensitivity for identifying tumours. Some disadvantages are that the 
examination itself is usually much longer, taking between 15 and 90 min to perform, 
with greater susceptibility to movement artefact. The cylinder containing the scan-
ner components is larger than that used in CT, and so the bore that the patient passes 
through is often smaller. This can be an issue with larger patients and those with 
claustrophobia. There is also a contraindication in those with certain implantable 
devices, such as cardiac pacemakers or nerve stimulators, due to the strong mag-
netic field used.

2.3  Analysis of a Brain Tumour: A Systematic Approach

There is a wide range of radiological appearances of tumours of glial origin such 
that the primary role of imaging is to identify the presence of a tumour, give an 
indication of grade, and assess complications. Certain tumours will show character-
istic features from time to time, and inferences can be made about which type of 
glial tumour is present, but as with most of radiology, the cell type is ultimately 
determined by tissue diagnosis. The multiple types of glial tumour and their classi-
fication will be covered in a later chapter.

The most basic manifestation of a glial tumour will be an intra-axial mass lesion 
(arising from the brain tissue as opposed to the lining of the brain), sometimes with 
mass effect on the adjacent brain. Tumours will originally start small, and those with 
similar appearances to the surrounding tissue will not be appreciated until they reach 
a certain size or cause a reaction such as inflammation of the surrounding brain. 
Certain tumours infiltrate normal tissues and will appear as diffuse lesions. These ide-
ally need to have a different signal characteristic to the surrounding normal tissue or 
they would not be perceived. Once a lesion can be seen, the differential for the poten-
tial causes can be narrowed by assessing several characteristics as listed below.

2.3.1  Patient Factors

Although this book is focussed on adult gliomas, it is worthwhile appreciating that dif-
ferent types of brain tumours occur at different ages and that the incidence of tumours 
generally increases with age. Astrocytoma, the most common glial neoplasm, can 
occur at any age, whereas glioblastoma is more prevalent in older adults. There is also 
a gender difference with gliomas occurring more often in men. The clinical history will 
also impress on the differential, for example, duration and speed of onset of symptoms, 
evidence of sepsis, immune status and known malignancy in another part of the body.

2.3.2  Location

Location is important to establish, not only for aiding with the differential but also 
as it is paramount in planning a biopsy, radiotherapy or surgery. The initial assess-
ment is usually to determine whether the lesion is intra- or extra-axial, that is, 
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whether it is originating from the brain parenchyma itself or not. If not, the lesion is 
not a true brain tumour but arising from the tissues surrounding the brain, most 
commonly a meningioma that originates from dura or schwannoma from cranial or 
peripheral nerves. Establishing the origin of the lesion is usually straightforward but 
can at times be challenging, and much has been written about the different signs that 
can be helpful. More detailed localisation can then be considered in terms of which 
lobe the lesion is in, whether it is cortically or medullary based and if there are 
nearby or involved eloquent areas or vessels. Gliomas are most often found in the 
frontal and temporal lobes and usually centred on the subcortical white matter 
which contains the greatest number of glial cells. Examples of cortically based glial 
tumours are oligodendrogliomas and gangliogliomas.

2.3.3  Pattern of Spread

The way brain lesions behave can often aid in determining the likely type. Whilst 
some tumours will have mass effect and compress surrounding structures, others 
grow in an infiltrative manner along white matter tracts. Of the glial tumours, the 
low-grade infiltrative astrocytoma is one of the more common examples that show 
the infiltrative pattern. Another feature that can add specificity when it comes to 
pattern of spread is whether the lesion crosses the midline via the corpus callosum. 
Glioblastoma is an example of this, also known as a butterfly glioma for the shape 
it forms although primary central nervous system (CNS) lymphoma can look simi-
lar. Multifocal disease patterns are most commonly caused by metastases although 
glial tumours (multifocal glioblastoma) would also be in the differential.

2.3.4  CT Characteristics

The main feature that can be determined on CT is tissue density as it affects the degree 
of X-rays penetrating tissue. As most glial tumours tend to be of similar density to 
normal brain, CT assessment is not as helpful in defining tumour extent. They may be 
‘hyperdense’ relative to brain, which can aid their identification. Certain glial tumours 
contain calcification which is extremely dense and typically represented by the colour 
white on CT (oligodendrogliomas commonly and astrocytomas occasionally). More 
usefully, oedema in the tissue surrounding the tumour, represented by low density 
(dark grey), or the effect of pressure from the tumour (‘mass effect’), is readily identi-
fied and may prompt further investigation with MRI. CT is also useful to identify 
complications such as haemorrhage or obstruction of the ventricular system.

2.3.5  MR Characteristics

Multiple sequences are obtained in a typical brain tumour protocol, which may vary 
slightly between institutions but will generally include T1- and T2-weighted, fluid- 
attenuated inversion recovery (FLAIR), diffusion-weighted imaging (DWI) and 
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post-contrast T1-weighted imaging. The signal intensity of the different parts of an 
MR image is determined by multiple factors. The various shades of white, grey and 
black are therefore referred to as intensities (hypo-, iso- or hyperintense). Parts that 
are lighter grey or white are described as hyperintense, whereas the other end of the 
scale, dark grey or black, is described as hypointense (Fig. 2.1). This terminology is 
also used when comparing a lesion to the background ‘normal’ tissue.

T1-weighted This sequence is useful for anatomical assessment and as a good 
general overview. As a rule, substances that are bright or ‘hyperintense’ on T1 
weighting include fat and proteinaceous material. Fluids, commonly cerebrospinal 
fluid (CSF) or cystic lesions, are dark or ‘hypointense’. Most glial tumours will be 
iso- or slightly hypointense compared to a normal brain.

Contrast-enhanced Contrast-enhanced imaging is typically T1-weighted as 
contrast agents (gadolinium-based) are paramagnetic (affecting the magnetism of 
nearby tissues) and, when taken up by tissue or tumour, appears hyperintense on this 
sequence. Pre- and post-contrast sequences are compared to look for ‘enhance-
ment’. Contrast medium given in both CT and MR imaging will act in the same way. 
As contrast medium passes through the circulatory system, it will be limited from 
entering the brain tissues by the blood-brain barrier, which acts to maintain a con-
stant environment and protect the brain from pathogens. When this barrier is dis-
rupted, by tumour, for example, contrast medium leaks into the tissues and is seen 
as enhancement, i.e. signal intensity that is different, usually brighter, than before 
contrast medium is administered (Fig. 2.2).

T2-weighted T2 is good at demonstrating pathology. Most brain tumours will be 
hyperintense to brain on T2-weighted imaging (Fig. 2.3). Other substances that are 
hyperintense on this sequence include fluid (CSF) and oedema (increased fluid con-
tent). Fat is typically intermediate to slightly hyperintense. Substances that produce 
hypointense signal include calcification and highly cellular tumours (e.g. high- 
grade glioma and lymphoma).

FLAIR This is a T2-weighted sequence but with suppressed CSF signal, mean-
ing the CSF appears dark. By doing this, brain pathology that is adjacent to the 
ventricles or subarachnoid spaces (CSF containing) can be more easily appreciated 
as it is no longer adjacent to similarly hyperintense signal.

SWI Susceptibility-weighted imaging (SWI) and gradient recalled echo (GRE) 
are differently acquired sequences with similar results. Within neuroimaging, their 
main function is to demonstrate small amounts of blood products or calcification, 
which image as very low signal with ‘blooming’ artefact (appearing larger than the 
true size).

DWI There are many uses within neuroradiology for diffusion-weighted imag-
ing (DWI), traditionally used in assessing stroke as it is very sensitive at picking up 
early and small areas of infarction. It has also been shown to be useful in grading 
glial tumours.

DWI relies on slightly different physics than the usual MRI sequences. It is based 
around the ability of water molecules to diffuse locally. When there are no boundar-
ies to diffusion, such as in CSF, diffusion is very ‘facilitated’ and the signal is rep-
resented as very low. Within cellular tissue, diffusion will be comparatively 
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‘restricted’ due to cell membranes limiting diffusion and is therefore of more inter-
mediate signal. In hypercellular tissues or when cells are swollen (such as in certain 
tumours or after stroke), diffusion is even more restricted and represented as very 
high signal comparatively.

a b

c d

Fig. 2.2 High grade glioma. (a, b) T2-weighted and FLAIR sequences show a mixed signal lesion 
in the left parieto-occipital convexity involving the white matter and overlying cortex. There is sur-
rounding vasogenic oedema (arrows). (c, d) Pre- and post-contrast T1-weighted sequences demon-
strate irregular ring enhancement (arrowhead) as well as patchy central enhancement (arrow)
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Higher-grade tumours generally show more restricted diffusion. DWI is also use-
ful in distinguishing abscesses from necrotic tumours, which can appear similar. 
Abscesses tend to have restricted diffusion centrally, likely due to the viscosity of 
pus, whilst necrotic tumours have restricted diffusion in the cellular peripheries but 
not in the fluid centrally.

a b

c d

Fig. 2.3 Low grade glioma. (a) T2-weighted sequence demonstrates a well defined hyperintense 
lesion in the superior aspect of the right frontal lobe in the subcortical white matter. There is no 
surrounding oedema. (b) FLAIR sequence shows areas of nulled signal (arrow) in keeping with 
cystic material. (c, d) Pre- and post-contrast T1-weighted sequences demonstrate a low signal 
lesion with no contrast enhancement
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DWI typically generates several sets of images including images with different 
B-values (an important parameter in generating the images) and a calculated appar-
ent diffusion coefficient (ADC) map, which should be interpreted together.

Perfusion MRI Perfusion dynamic susceptibility contrast (DSC)-MRI is a type 
of functional imaging that can help grading of tumours and potentially assess thera-
peutic response. Although there are many types of perfusion imaging, one of the 
most common uses gadolinium-based contrast agents alongside rapid sequence 
acquisition to evaluate cerebral microvasculature. Images are acquired rapidly and 
repeatedly whilst injecting contrast, and from the data, the blood concentration can 
be plotted for different regions of the brain. Relative cerebral blood volume 
(rCBV)—the volume of blood that passes through a given region in a given time—is 
of particular interest with tumour imaging as high grade; aggressive tumours gener-
ally have increased rCBV (Fig. 2.4). This is postulated to occur secondary to disrup-
tion of the blood-brain barrier as well as angiogenesis. As well as grading tumours, 
perfusion imaging is useful to guide biopsies, targeting the higher-grade areas most 
likely to yield positive results. Treatment response to the more recent anti- angiogenic 
drug therapies can be assessed. There is also a role for perfusion MRI in monitoring 
low-grade gliomas for transformation into high-grade tumour.

2.4  Features of High-Grade Tumours

2.4.1  Oedema

This refers to excessive amounts of water due to inflammatory processes within the 
brain parenchyma. The type of oedema that is relevant to brain tumours in radiology 
is known as vasogenic oedema (Fig.  2.2), which results from disruption of the 
blood-brain barrier and subsequent leakage of fluid from capillaries into the extra-
cellular space. It predominantly affects the white matter and has been said to resem-
ble spreading fingers as the cortical grey matter tends to be unaffected. Compared to 
normal white matter, oedema appears as hypodense on CT and hyperintense on 
T2-weighted or FLAIR MRI. There is also often swelling of the brain as might be 
expected from fluid leakage, and the CSF spaces become effaced. Higher-grade 
glial tumours, such as glioblastoma, tend to elicit peritumoural oedema, one theory 
being that the malignant cells induce this response to provide a suitable environ-
ment for growth [4].

2.4.2  Enhancement

Glial tumours that do not disturb the blood-brain barrier will show similar amounts 
of enhancement to background normal brain (low-grade diffuse gliomas). New 
enhancement of a previously non-enhancing tumour implies high-grade transforma-
tion. When abnormal enhancement is present, it can help to classify this into pat-
terns. Typical radiological descriptors include ‘ringlike’, ‘solid’ and ‘patchy’ 
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a b

c d

Fig. 2.4 Low grade glioma, grade II astrocytoma with high grade transformation. (a, b) Pre- and 
post-contrast T1-weighted sequences demonstrate a non-enhancing, diffusely infiltrative lesion in 
the right anterior temporal lobe and insula. (c) T2-weighted sequence shows the well defined 
hyperintense lesion with a small cystic focus posteriorly (arrow). (d) Cerebral blood volume image 
from a DSC perfusion study demonstrates several ‘hotspots’ at the posterior aspect of the insula. 
Region of interest measurements from these areas were compared with normal contralateral white 
matter to give a maximum relative cerebral blood volume of 14.8. This indicates high grade 
transformation
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enhancement. Although the differential for ring-enhancing lesions is long, 
 glioblastoma is the classic glial tumour that can have this pattern. Solid-enhancing 
glial tumours tend to be high-grade astrocytomas with surrounding non-enhancing 
areas that can lead to the true size being underestimated. Patchy enhancement can 
be present in diffuse gliomas including oligodendrogliomas. Although enhance-
ment in a glial tumour often correlates with grade, not all enhancing tumours are 
high grade, and conversely, some non-enhancing tumours are high grade. Rarer 
WHO grade 1 (‘benign’) tumours, such as juvenile pilocytic astrocytomas or gan-
gliogliomas, can have enhancing components.

2.4.3  Leptomeningeal Metastases

Leptomeningeal metastases appear as increased sulcal signal on FLAIR and small 
enhancing nodules along the meninges or meningeal thickening on post-contrast 
T1-weighted imaging. Typically, there is a clinical suspicion before imaging, and 
CSF sampling for malignant cells via lumbar puncture can also aid in diagnosis. 
Meningeal metastases are a rare complication that can arise from many different 
tumour types. Glioblastoma and anaplastic astrocytoma are the more common glial 
tumours that metastasise to the meninges, and it can be a sign of transformation to 
a higher grade. There are several different mechanisms by which metastases can 
develop including direct extension from the original tumour and haematogenous 
spread. Once malignant cells are in the meninges, dissemination can occur via the 
CSF.  As the CSF circulates around the brain and spinal cord, it is important to 
include spinal imaging whenever there is suspicion of leptomeningeal metastases.

2.5  Surgery-Related Imaging

2.5.1  Image-Merged Neuro-navigation

When planning neurosurgical biopsy or resection, it is critical to pinpoint the lesion 
accurately and minimise damage to surrounding brain. MRI as well as CT protocols 
can be tailored to demonstrate the lesion of interest, with reference to a 3D coordi-
nate system that can be paired with the stereotactic surgical frame to give precise 
localisation. These can in turn be registered with functional imaging techniques that 
allow identification and avoidance of eloquent brain areas.

2.5.2  Post-operative Imaging

Routine post-operative imaging is important to assess the presence of residual 
tumour and establish a baseline (Fig. 2.5). The protocol will typically be the same 
as standard brain tumour sequences with post-contrast T1- and T2-weighted and 
DWI being of greatest interest. The timing of imaging is debated and will vary 
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a b

c d

Fig. 2.5 Post-operative study after tumour resection. (a) T2-weighted sequence demon-
strates a resection cavity containing CSF (arrow) and other mixed signal material represent-
ing blood degradation products. There is residual white matter oedema (short arrow). (b) 
FLAIR sequence shows expected post-operative changes including low signal intracranial 
gas (short arrow) and shallow extra-axial haematoma (arrow). (c, d) Pre- and post-contrast 
T1-weighted sequences shows no evidence of residual tumour. High signal areas at the resec-
tion margin are present on the pre-contrast images in keeping with a small amount of haem-
orrhage (arrows) 
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between institutions. As surgery disrupts the blood-brain barrier, there is usually a 
certain amount of ‘normal’ parenchymal enhancement that can last for months after 
the operation. For high-grade enhancing tumours, early post-operative imaging 
(within 72 h) is important to estimate residual disease before additional enhance-
ment related to the surgery confounds the radiological appearance. The pattern of 
enhancement is important in assessing residual tumour, with thick linear or nodular 
patterns more likely to represent disease rather than thin linear enhancement. 
Correlating with DWI also aids in differentiating perioperative brain insult from 
tumour. Follow-up imaging in the longer term is decided by the multidisciplinary 
team and will depend on the tumour type, patient symptoms and treatment.

2.6  Differential Diagnoses

Once a lesion is identified in the brain, it is important to consider the multiple pos-
sible causes. Using the imaging characteristics can help to narrow down the differ-
ential, but the clinical findings are paramount, and so information provided by the 
referring team is critical. Limiting the differential as much as possible helps when 
forming a management plan and estimating prognosis. The following neurological 
conditions are some of the more commonly encountered. They can exhibit many 
features that primary brain tumours demonstrate and therefore can create diagnostic 
dilemmas with significant implications on treatment decisions.

2.6.1  Demyelination

When discussing demyelination, multiple sclerosis is the archetypal disease that 
comes to mind, although the term demyelinating simply refers to the loss of normal 
myelin in a region of the brain. An aggressive demyelinating disease known as 
tumefactive demyelination is difficult to differentiate from tumours due to its ring- 
enhancing appearances and often subject to biopsy for this reason. Tumefactive 
demyelinating lesions (TDL) are usually large and solitary and can be confused 
with high-grade glioma. Useful distinguishing features from glial tumours are that 
TDLs often have an incomplete enhancing ring, less surrounding oedema and mass 
effect and a lower rCBV on perfusion imaging.

2.6.2  Ischaemic Stroke

Depending on when an ischaemic stroke or infarct is imaged, the appearances will 
vary in a predictable manner. The subacute phase (10–15 days) is one period that 
can be confused with a tumour due to mass effect and irregular areas of enhance-
ment. If there is haemorrhage into an infarct, this can also prove a challenge. In 
these cases, the history is very helpful as strokes usually have characteristic history 
and examination findings. It can help to perform follow-up imaging as findings of 
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infarction will evolve. CT is often sufficient for this as evolving or established 
infarction becomes more evident on CT with time and CT can also be used to assess 
for complications of infarction such as haemorrhage. Infarcts will not have elevated 
rCBV unlike a high-grade tumour on perfusion imaging.

2.6.3  Metastases

Brain metastases are a common cause of intracranial mass lesion and have a variety 
of manifestations. If there is a known primary elsewhere, that will obviously have a 
strong bearing on the differential. Multiplicity is a feature that would typically point 
towards metastases rather than a primary brain tumour. However, multifocal glio-
blastoma appears as multiple enhancing tumours. Metastases are normally located 
at the grey-white matter interface and glioblastoma in the subcortical white matter 
extending along white matter tracts. Perfusion imaging can sometimes aid with dif-
ferentiating metastases from high-grade glioma.

2.6.4  Lymphoma

Primary lymphoma of the brain is a relatively rare tumour and like most tumours 
can have a variety of appearances. The classic mimic of a glial tumour is when lym-
phoma crosses the corpus callosum and has similar appearances to the ‘butterfly’ 
glioma. Features that can help to distinguish are that gliomas more frequently have 
central necrosis and haemorrhage, whereas lymphoma tends to enhance more 
homogeneously. Lymphoma is often, but not always, located around and adjacent to 
the ventricles. Because the management of lymphomas is radically different from 
that of gliomas, it is often helpful to be able to suggest the diagnosis before a biopsy 
is available.

2.6.5  Abscess

An abscess can form when a pathogen grows in the brain. This will usually start as 
an area of inflammation (cerebritis), which becomes encapsulated as the body 
attempts to prevent the infection spreading. As an abscess often appears as a ring- 
enhancing lesion, the differential will include tumours. One of the more useful signs 
of an abscess is high DWI signal centrally (restricted diffusion).

2.7  Conclusion

Neuroimaging has become critical in the diagnosis and management of glial 
tumours. Non-invasive techniques are now able to integrate structural, functional, 
metabolic and haemodynamic information into tumour evaluation. By working 

E. Rees and T. Das



35

together in multidisciplinary teams, the radiologist can help in deciding the best 
techniques to establish tumour grade and plan treatment. Newer imaging techniques 
and improved understanding of the biology of brain tumours mean that the patient 
will ultimately benefit through earlier, more specific diagnosis and tailored 
treatments.
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3Neurological Assessment of Patients 
with Gliomas

Timothy Ham and Timothy Rittman

Abstract
In this chapter we look at how to approach the neurological assessment of a per-
son with a brain tumour. We discuss the symptoms they may present with, in 
particular cognitive impairment, headache and seizures. We introduce the neuro-
logical examination of motor function, eyes and cognition, concentrating on the 
most useful aspects of these assessments for patients with a brain tumour.

Keywords
Examination · History · Headache · Seizure · Cognition

Learning Objectives
• Gaining a deeper knowledge and insight into some of the most common present-

ing signs and symptoms of a glioma patient and how to manage them.
• Understanding the importance of undertaking a full neurological examination 

and what the findings may imply in terms of a glioma diagnosis versus differen-
tial diagnosis.

• Understanding the importance of using various neurological assessment tools in 
relation to glioma patients.

3.1  Presenting Symptoms of Gliomas

People with gliomas can present with a wide range of symptoms depending upon the 
part of the brain affected. The three commonest symptoms that lead people to seek 
medical attention are cognitive impairments/problems, headaches and seizures [1–3].
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3.2  Cognitive Impairment

Up to 90% of people with a brain tumour have impaired cognition at the beginning 
of their illness, although they themselves may be unaware of this [4]. Added to this, 
cognitive impairment may not be immediately apparent during normal conversa-
tion. Relatives may describe someone being “not quite right” or having a “bad 
memory” which can describe a wide range of cognitive symptoms, not just memory 
problems. For these reasons formal cognitive testing is a helpful addition to the 
assessment of patients with a glioma.

In the same way that arm or leg weakness can help localise a brain lesion to a 
specific part of the brain, cognitive problems can be viewed in a similar way. 
Table 3.1 shows the cognitive symptoms and signs that are associated with the dif-
ferent lobes of the brain. The principal domains of cognition include: memory, 
executive function, language and visuospatial function.

Memory impairment is usually volunteered by relatives and caregivers. Features 
in the history may include repetitive questioning and forgetting how to perform 
well-practiced tasks such as using the TV or using a phone. Language dysfunction 
is frequently misinterpreted as memory loss or “confusion”. People may use the 
wrong words, make up new words or repeat well-rehearsed catchphrases. People 
who struggle to comprehend language may complain about their hearing.

Among the cognitive domains, executive function is the most commonly 
impaired cognitive function in gliomas [4]. This refers to the ability to organise, 

Table 3.1 Localisation of cognitive function to cortical lobes

Brain lobe Cognitive functions Clinical manifestations
Frontal Executive function

Rule learning
Inhibition

Disorganised, chaotic life
Behavioural change/inappropriate behaviour
Difficulty understanding simple instructions
Impulsiveness

Temporal Language
Object recognition
Memory

Poor memory
Difficulty naming objects (anomia)
Poor grammar
Difficulty reading and writing

Parietal Dominant lobe:
– Language
Nondominant lobe
– Constructional praxis
Both hemispheres
– Visuospatial function
– Motor praxis

Dominant hemisphere:
–  Gerstmann’s syndrome: alexia (unable to read), 

agraphia (unable to write), dyscalculia (unable to 
perform simple arithmetic), finger agnosia 
(unable to name fingers), left/right disorientation

Nondominant hemisphere:
– Dressing apraxia (struggles to put on clothes)
– Neglect/sensory extinction
Either hemisphere:
– Sensory disturbance
– Apraxia
– Visuospatial disturbance

Occipital Visual Hemianopia
Visuospatial disturbance
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inhibit and prioritise tasks. Executive dysfunction typically arises from lesions in 
the frontal lobe of the brain but also occurs in any disease process that affects sub-
stantial areas of white matter. The manifestation of executive dysfunction can be 
varied but usually leads to a change in behaviour and a more chaotic, disorganised 
life. The consequence is increased anxiety levels for the patient and those around 
them. In this regard, obtaining a history from a relative or carer is essential. One can 
ask whether the patient has difficulties organising themselves, behaves out of char-
acter or struggles to understand simple instructions.

Visuospatial function results from lesions of the parietal or occipital lobes. 
Patients often have difficulty describing visuospatial symptoms and frequently visit 
the optician only to be told there is nothing wrong with their eyes, particularly if 
there is no accompanying visual field impairment. However, they may trip, mis-
judge stairs or struggle to drive (particularly reversing). On assessment in the clinic, 
patients may struggle to sit down because they cannot judge the distance to the chair 
behind them.

Assessing cognition can help in the diagnosis of a brain tumour but can also be 
used to assess the response to treatment or monitor for disease recurrence. This is 
particularly true of people who first present with cognitive symptoms or who have 
tumours away from the motor areas of the brain. Knowing the location of a brain 
tumour can help tailor specific cognitive testing, for example, assessing visuospatial 
function in a patient with a parieto-occipital lesion or memory function in a patient 
with a lesion near the hippocampus.

Radiation-related cognitive impairment may occur many years after treatment 
resulting in a slow decline in memory and general ability. This is becoming less 
common since radiotherapy has become more targeted allowing lower doses to be 
used. Patients most at risk of cognitive decline related to radiotherapy are those who 
received whole brain radiotherapy, high-dose radiotherapy (particularly above 
2 Gy) [5] and with a pre-existing brain condition (e.g. cerebrovascular disease or 
multiple sclerosis).

3.3  Headaches

Headaches are a common feature of brain tumours, but they are not usually the 
principle symptom when people present to a healthcare professional. Although in 
retrospect nearly half of people with gliomas report headaches as their first symp-
toms [2] by the time they are seen in hospital, the headache is nearly always associ-
ated with other symptoms and signs. It is estimated that only 2–4% of patients with 
brain tumours present to hospital with headache alone, although the number is 
higher in general practice and this percentage would likely increase if the diagnosis 
was made earlier [1, 2].

The headaches associated with brain tumours are due to raised intracranial pres-
sure. “Red-flag” features suggesting that a headache is caused by raised intracranial 
pressure are:
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• Worse on lying flat, leaning forward or straining
• Worse in morning (i.e. after sleeping flat overnight)
• Waking a patient from sleep
• Associated with effortless vomiting

The best bedside test to check for raised intracranial pressure is fundoscopy (see 
below). It is unusual for a tumour to be large enough to cause raised intracranial 
pressure without other associated neurological findings on examination unless it is 
in a clinically silent area of the brain (e.g. the frontal lobe where a large tumour may 
cause subtle personality change and executive cognitive problems but little else). 
Small pituitary tumours may also cause headaches disproportionate to their size. 
Importantly, raised intracranial pressure headaches followed by loss of conscious-
ness in patients with a brain tumour can indicate imminent obstruction of cerebro-
spinal fluid drainage from the ventricles, brainstem herniation and death. For this 
reason, any episode of loss of consciousness in a patient with a brain tumour should 
be taken seriously.

3.4  Seizures

Epileptic seizures are a common presenting symptom in brain tumours and are more 
often seen in low-grade rather than high-grade tumours. Seizures are caused by the 
uncontrolled spread of electrical activity in the brain; if the activity spreads widely 
enough, then it will cause symptoms related to the affected brain region (Table 3.2), 
and if it spreads to the whole cortex, it will cause loss of consciousness and a 

Table 3.2 Localisation of seizures semiology to cortical lobes

Brain lobe Clinical manifestations of seizures
Frontal Head turning away from the affected hemisphere (head version)

Shaking of the opposite arm or leg
Strange posturing of the arms and legs (e.g. cycling legs or “fencing posture” in 
the arms)
Dominant hemisphere seizures can cause aphasias and speech arrest

Temporal Déjà vu (a feeling of familiarity) and jamais vu (a feeling that you are in a 
familiar environment for the first time)
Epigastric rising sensation (often described as “butterflies in the stomach”)
Unusual smell or taste that patients may find difficult to describe
Psychic sensations (i.e. a feeling or panic or euphoria)
Complex patterns of movements called automatisms (e.g. picking at clothes, 
pacing, spitting, chewing or lip-smacking)
Auditory hallucinations (hearing music or noises)

Parietal Sensory disturbance (tingling, electric shocks or pain in the opposite side of the 
body)
Feeling that the opposite half of the body is larger or smaller than it really is

Occipital Visual disturbance (normally coloured shapes)
Partial blindness
Palinopsia (seeing multiple copies of a single objects)

T. Ham and T. Rittman



41

generalized convulsion. Seizures can present in a multitude of ways depending 
upon where in the brain a tumour sits. The table below lists some of the commonest 
manifestations of seizures from the different parts of the brain:

Seizures are unpredictable, and while they are more likely to occur after provok-
ing factors (e.g. alcohol, recreational drug use and sleep deprivation), they fre-
quently occur without an obvious trigger. Seizures are normally short lived and last 
for a few seconds or at most a few minutes. Although seizures have a wide variety 
of presentations, they tend to be stereotypical in that a patient will describe the same 
or very similar symptoms during each attack. They may describe symptoms that 
sound bizarre or unusual, but if they are short lived and stereotypical, then seizures 
should always be considered.

Patients often lose awareness during a seizure and may have no memory of an 
attack so obtaining a witness history can be invaluable. With smartphones being so 
common, it is often possible for witnesses to film a seizure providing an extra source 
of information. Even if a patient loses consciousness during an attack, they may still 
be aware that a seizure has occurred because they have lost time, been incontinent 
of urine or simply feel unwell and fatigued.

3.5  Neurological Examination and Assessment

3.5.1  Levels of Consciousness

3.5.1.1  Glasgow Coma Scale (GCS)
The GCS is a score out of 15 that gives a quick measure of a patient’s alertness 
[6]. Its main advantage is that the score is quick to calculate, and most medical 
staff are familiar with it and understand the clinical implications of the score. The 
GCS score has three components: a 6-point motor score, a 5-point verbal score, 
and a 4-point eye score (see below). The motor sub-score is the most sensitive to 
changes in conscious level. The score is calculated as the best score that can be 
achieved.

The motor component is normally assessed by asking a patient to perform simple 
one-step motor tasks (e.g. “touch your nose”, “stick out your tongue” or “squeeze 
my fingers”). Gripping an object placed in the palm can be a reflex action seen after 
frontal lobe injury. Therefore, if a patient is only able to squeeze your fingers, then 
you should also check that the patient will also let go to command before conclud-
ing that they are performing a voluntary movement. If a patient does not respond to 
verbal commands, then apply a painful stimulus in the form of a “trapezius squeeze” 
and gauge their response (see Table 3.3). The trapezius squeeze is unpleasant but 
has a lower potential to cause injury than some of the older forms of painful stimuli 
(e.g. nail bed pressure or supraorbital pressure). When assessing the motor compo-
nent of the GCS, it is important to ensure that the person is capable of moving and 
feeling on the assessed side. If they have no response on one side of their body, then 
the other side should be assessed in case the patient is hemiplegic or has 
hemiparaesthesia.
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The GCS was originally designed for assessment of level of consciousness after 
traumatic brain injury and should be used with caution with other conditions as its 
scores can be misleading (6). A patient may score poorly on the GCS if they do not 
understand the command due to communication problems (e.g. hearing loss, demen-
tia, non-native language speaker or aphasia), and the GCS should always be inter-
preted in the context of the individual patient. For example, an aphasic patient who 
is unable to speak or understand commands may have a GCS of 10/15 (V = 1, E = 4, 
M = 5) despite being fully alert.

3.5.1.2  The FOUR (Full Outline of UnResponsiveness) Score
The FOUR score has gained increasing popularity in recent years, replacing the 
GCS in some hospitals (see Table 3.4). Although it is less well known than the GCS 
outside the intensive care community, the FOUR score has advantages in being able 
to assess non-verbal aspects of consciousness and patients who are intubated.

3.5.2  General Observations

If large enough, a tumour and its surrounding oedema can cause herniation of the brain-
stem into the foramen magnum at the skull base. The process of brainstem herniation 
is referred to a “coning” and is a life-threatening neurological emergency causing a 
reduced level of consciousness (see above for GCS and FOUR score assessment), 
dilated pupil(s), raised blood pressure and slowed heart rate. The blood pressure and 
heart rate can change dramatically with changes in posture as lying down can cause 
further elevation in the intracranial pressure and worsening brainstem herniation.

Table 3.3 Glasgow coma scale

Motor score
6 Obeys commands (e.g. stick out tongue, squeeze fingers)
5 Localises to pain (i.e. purposeful movement towards painful stimulus)
4 Withdraws from a painful stimulus
3 Flexion in response to pain—also called decorticate posturing
2 Extension in response to pain—also called decerebrate posturing
1 No response to pain
Verbal score
5 Normal speech (i.e. orientated to self and environment)
4 Confused but able to answer questions
3 Inappropriate words only
2 Incomprehensible speech or sounds
1 No verbal response
Eye score
4 Eyelids open spontaneously
3 Eyelids open to speech or command
2 Eyelids open to painful stimulus
1 No response to pain
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3.5.3  Fundoscopic Examination

The immediate life-threatening complications of a glioma are mainly due to the 
effects of raised intracranial pressure, which can be assessed indirectly through fun-
doscopy. A fundoscope or ophthalmoscope is a simple piece of equipment that 
allows you to look into a person’s eye and directly visualises the retina, optic nerve 
head and retinal blood vessels. To the trained eye, examining these features can 
show early signs of raised intracranial pressure in the form of papilloedema and loss 
of the normal venous pulsations (Fig. 3.1). Fundoscopy should be performed rou-
tinely on every patient with a suspected brain tumour. Examining the retina with an 
ophthalmoscope is arguably the most important part of the examination in patients 
with brain tumours. Unfortunately, fundoscopy is also considered by many to be the 
most difficult part of the neurological examination because it is technically chal-
lenging, and it needs to be performed regularly for a person to become proficient.

People with raised intracranial pressure usually have preserved visual acuity 
even when extensive changes are seen on fundoscopy. They may only report visual 
symptoms when either the macula is affected or the intracranial pressure is suffi-
ciently elevated to restrict blood flow to the optic nerve. At this point they may 

Table 3.4 FOUR score

Eye response score
4 Eyelids open or opened, tracking or blinking to command
3 Eyelids open but not tracking
2 Eyelids closed but opens to loud voice
1 Eyelids closed but opens to pain
0 Eyelids remain closed with pain
Motor response score
4 Thumbs up, fist or peace sign to command
3 Localising to pain
2 Flexion to pain
1 Extensor posturing
0 No response to pain or generalized myoclonus status 

epilepticus
Brainstem response score
4 Pupil and corneal reflexes present
3 One pupil wide and fixed
2 Pupil or corneal reflexes absent
1 Pupil and corneal reflexes absent
0 Absent pupil, corneal, and cough reflex
Respiration score
4 Not intubated, regular breathing pattern
3 Not intubated, Cheyne-Stokes breathing pattern
2 Not intubated, irregular breathing pattern
1 Breathes above ventilator rate
0 Breathes at ventilator rate
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report transient blurring of their vision after sudden changes in posture or straining. 
These events are called “visual obscurations” and are a concerning symptom sug-
gesting that the intracranial pressure is significantly elevated.

3.5.4  Motor Examination

The part of the brain that controls movement is called the primary motor cortex or 
the motor strip. The motor strip is located in the precentral gyrus directly in front of 
the central sulcus. The central sulcus is the border between the frontal and parietal 
lobes, and the motor strip makes up the posterior border of the frontal lobe. There is 
a motor strip in each hemisphere that controls movements on the opposite side of 
the body through the corticospinal tracts. When the motor strip or corticospinal 
tracts are damaged, it causes weakness to the face, arm and leg on the opposite side 
of the body. The strength of each muscle group is measured in a standardised way 
on the Medical Research Council (MRC) scale from 5 to 0 (Table 3.5):

A complete description of the neurological examination is beyond the scope of 
this chapter, but the following will hopefully provide useful information and a screen-
ing test for assessment. Strength in the face, arms and legs are tested individually.

Facial weakness can be obvious (e.g. some patients have a marked facial droop 
leaving them unable to close their eyes or control their saliva), and others may have 
subtler weakness that only becomes apparent when you ask them to mime facial 
gestures. To test the muscles of facial expression, patients are typically asked to 
perform the following facial gestures:

Fig. 3.1 Papilloedema
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• Raise their eyebrows
• Close their eyes against resistance
• Smile
• Purse their lips or blow out their cheeks

Weakness in the face caused by a unilateral brain injury does not affect the fron-
talis muscle that elevates the eyebrow because it is bilaterally innervated from both 
hemispheres. Therefore, patients with a brain tumour affecting the motor strip may 
have a droopy face, but they are still able to raise their eyebrow on the affected side. 
This is called forehead sparing.

Testing strength in the arm is done by asking the patient to raise their arms in the 
air and perform a variety of arm movements against resistance from the examiner. 
Sometimes weakness is obvious and volunteered by patients but can be more subtle. 
Subtle arm weakness can be best assessed by looking for pronator drift. Pronator 
drift is an unconscious movement of the arm caused by the fact the flexor muscles 
in the arm are stronger than the extensor muscles. It can be most easily demon-
strated by asking a patient to hold their hands out in front of them palm up (i.e. “as 
if you are balancing a tray on your hands”) and then asking a patient to close their 
eyes and keep their arms still. If there is damage to the motor strip or corticospinal 
tract, then the fingers on the affected hand may curl up and the hand may turn over 
(i.e. the palm turns downwards) and the arm may drop. This unconscious movement 
is a useful subtle sign of injury to the motor strip.

Leg strength is best assessed by asking a patient to walk, stand on tiptoes and 
stand on each leg individually. If a patient is able to do all of these actions, then the 
power in their legs is most likely normal. If a patient is unable to do these actions 
easily, then each muscle group should be tested individually.

3.5.5  Coordination

Coordination is broadly controlled by the cerebellum. Incoordination is often 
referred to as ataxia and can be subtle or very marked. Testing for ataxia can be done 
quickly in the arms by the finger-nose test where a patient is asked to alternate 
between touching your finger and their nose. In the legs, the corresponding assess-
ment is the heel-shin test where a patient is asked to carefully run their heel up and 
down their shin. When performing this task, we are checking to see if patients miss 

Table 3.5 Medical research council grades of muscle power

Medical Research Council (MRC) grade

5 Full power (i.e. what you would expect in a normal person)
4 Subjective reduction in power (i.e. able to lift a limb but can be overcome by 

examiner)
3 Anti-gravity movement only (i.e. able to lift limb but not against resistance)
2 Can only move in the plane of gravity
1 Twitch of movement
0 No movement
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the target when making these repetitive movements. It should be noted that tests of 
coordination are very difficult to interpret if a limb is weak or numb. If a limb is 
strong and has normal sensation, then incoordination in performing these move-
ments may suggest an ipsilateral (same side) cerebellar injury. Cerebellar injury 
may be associated with other features summarised in the DANISH acronym (i.e. 
Dysmetria or Dysdiadochokinesia, Ataxia, Nystagmus, Intention tremor, 
Slurred/Staccato speech and Heel-shin incoordination).

3.5.6  Sensory Examination

The primary sensory cortex or sensory strip is located in the post-central gyrus in 
the anterior border of the parietal lobe directly behind the motor strip. Each sen-
sory strip processes sensations from the opposite side of the body via the spino-
thalamic tracts and dorsal columns. When the sensory strips are damaged, they 
cause altered sensation on the opposite half of the body. Testing sensation as part 
of the neurological examination can become a very long and protracted process 
testing the various sensory modalities of light touch, pin-prick, temperature and 
joint position sensation. In practice, extensive assessment of sensation in patients 
with brain tumours is largely unnecessary; these in-depth tests are more useful 
when assessing lesions of the spine or peripheral nerves, whereas in people with 
brain tumours, the sensory loss is due to cortical injury. Checking that sensation 
is intact to light touch in all four limbs and either side of the face is usually suf-
ficient [7].

Sensory neglect is one of a small group of unusual conditions called anosognosia 
where a person may be unaware of their disability even though it may be obvious to 
an observer. It is normally due to damage of the nondominant parietal lobe. A per-
son with neglect may be weak or unable to feel the contralateral side of their body 
but unaware of any disability. Likewise, a person may be unable to see in the con-
tralateral visual hemifield but unaware of their impairment. On testing sensation, a 
patient with complete neglect will not be able to move their limb to command but 
may be able to move as a reflex when an unpleasant stimulus is applied. There are 
subtler forms of neglect where a patient may be able to feel or see objects on the 
affected side, but they are unable to detect them when a simultaneous stimulus is 
placed on the unaffected side. This milder form of neglect is called “extinction” and 
is easily tested by ensuring that a patient can feel your touch, in both sides of the 
body, and then asking them which side you are touching when you touch both sides 
of the body simultaneously.

3.5.7  Language

Conceptually neurologists break up language into speech and written language. 
Impairment in speech is referred to as aphasia, and impairment in reading or writ-
ing are alexia and agraphia, respectively.
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Early work on language from single brain lesions identified two areas of the 
brain involved in language. These are Broca’s area in the frontal lobe and Wernicke’s 
area in the temporal lobe resulting in “expressive” and “receptive” aphasia, respec-
tively. Language comprehension and speech production is now understood to be 
vastly more complex than the involvement of these two areas alone. It would there-
fore be tempting to dismiss this oversimplified model in favour of a more realistic 
modern understanding of language. However, for many people with a glioma, the 
identification of a primary problem with either comprehension or speech production 
can be helpful in understanding their impairment. In reality, a pure expressive or 
receptive aphasia is rare, and most people will have elements of both.

To assess expressive aphasia, one can ask simple questions to which you are 
confident the patient will know the answer:

• Start with the patient’s name and address.
• Move on to topics familiar to people such as where they live and recent 

holidays.
• Listen for mistakes in pronunciation, using the wrong words and hesitation.

People may describe that they know what they want to say but cannot “get the 
words out”.

In contrast, people with receptive aphasia speak fluently, but do not address the 
question asked of them.

For a more detailed assessment, language can be broken down into the elements 
of grammar, semantics and fluency. Semantics refers to knowledge of the meaning 
of words, e.g. recognising that “salmon” is a type of fish. For the careful listener, 
much can be picked up from hearing normal conversation on a topic familiar to the 
patient. For language impairments in these domains listen for:

• Grammar: words in the wrong order, short simple sentences
• Semantics: “empty” sentences with few nouns and little content
• Fluency: hesitation, pauses between words and a loss of the usual “smoothness” 

of speech

Bedside assessment of language is helpful to identify a problem with language 
and may help patients and their carers to understand the effect of a brain tumour. For 
an in-depth assessment of language, a formal neuropsychological assessment is 
required. Speech and language therapists can also be helpful providing practical 
advice where communication is difficult, e.g. using picture boards, educating rela-
tives to ask simple questions.

3.5.7.1  Cognitive Assessment
There are vast arrays of cognitive tests that can assess the minutiae of executive 
function, memory, language, visuospatial function and behaviour used by psycholo-
gists that are beyond the scope of this chapter. For practical purposes, most people 
require a brief bedside screening test that takes a few minutes and is repeatable on 
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subsequent visits. For this, we recommend either the Montreal Cognitive Assessment 
(MoCA, www.mocatest.org) or the Addenbrookes Cognitive Examination-III 
(ACE-III, https://sydney.edu.au/brain-mind/resources-for-clinicians/dementia-test.
html). Both of these tests are freely available to professionals without copyright 
issues.

The MoCA is a slightly shorter test (5–10  min) scored out of 30 which has 
strengths in assessing executive function and language. The ACE-III takes slightly 
longer (10–15  min) scored out of 100 and assesses a wider range of cognitive 
domains with strengths in working memory, language and visuospatial function.

The Mini-Mental State Examination (MMSE) is a widely used brief test of cog-
nition scored out of 30, though its use is limited in the assessment of people with 
brain tumours. It has strengths in orientation and working memory which are either 
obvious on bedside assessment or more relevant to acutely delirious patients rather 
than those with a glioma.

3.6  Conclusion

There is much to learn from a careful history and bedside assessment of people with 
a brain tumour. We have demonstrated that elements of the history can point to the 
location of a tumour, and that monitoring cognition and motor signs can be useful 
in monitoring progression or response to treatment. We have emphasised how the 
history and fundoscopy can pick up the warning signs of intracranial hypertension. 
We go on to discuss simple, repeatable tests that can be applied in most clinical 
situations.
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4Multidisciplinary Team Working

Ingela Oberg

Abstract
The ever-changing face of modern healthcare has brought out the requirement to 
form a team of experts to help plan, coordinate and communicate the best pos-
sible care for cancer patients, reducing inequalities and increasing overall effec-
tiveness. In most western countries, this structure and membership of skilled 
individuals are referred to as a multidisciplinary team (MDT). MDTs increase 
communication and decision-making, increase patient satisfaction, aid recruit-
ment into clinical trials, enhance continuity of care and, not least, ensure the 
patient receives the best advice on appropriate treatment options.

This chapter will aim to explore some of the key roles and responsibilities 
within an MDT to help equip the novice nurse with a deeper understanding of 
both how the process works and how they can positively contribute to the 
patient’s cancer treatments and care pathway.

Keywords
Multidisciplinary team · Cancer waiting times · MDT referral · Cancer guidance

Learning Outcomes
The MDT process:

• Gain an understanding of the referral pathways of a radiologically diagnosed 
glioma patient.

• Understand and differentiate between the varying professionals that make up an 
MDT team and how they individually contribute to the MDT process.

• Gain basic insight into UK-based national cancer waiting time targets.
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4.1  Introduction

Despite the rising incidence of cancer, more people are surviving and living with 
and beyond this disease; and as a population people are getting increasingly older, 
putting further pressures onto the National Health Service (NHS). At the same time, 
the NHS has to cope with increased pressures and demands, more subspecialisa-
tions and new innovations in both treatments and technologies. All of these combi-
nations brought out the requirement to form a team of experts within a 
multidisciplinary team (MDT) to help plan, coordinate and communicate the best 
possible care for cancer patients, reducing inequalities and increasing overall 
effectiveness.

MDTs are now the cornerstone of cancer care and management not just in the 
UK but in most western countries. It increases communication and decision- making, 
increases patient satisfaction, aids recruitment into clinical trials, enhances continu-
ity of care and, not least, ensures the patient receives the best advice on appropriate 
treatment options.

This chapter will aim to explore some of the key roles and responsibilities within 
an MDT to equip the novice nurse with a deeper understanding of both how the 
process works and how they can positively contribute to the patient’s pathway.

4.2  Background

The concept of MDT working initially came about in the late 1980s in the UK with 
the development of the National Health Service (NHS) breast cancer screening pro-
gramme where radiologists, radiographers and oncologists came together to discuss 
the findings of the mammograms identifying possible tumours [1]. However, it was 
not until the national improving outcomes guidance (IOG) series was launched a 
decade later that there was any impetus in ensuring MDT working was implemented 
across the bigger cancer sites known as the ‘Big 4’: breast, lung, colorectal and pros-
tate [1, 2]. In 2006, the IOG for the brain and central nervous system was launched, 
and for the first time, this document detailed the composition of teams required to 
run an effective, multidisciplinary team. Furthermore, this document indicated who 
were so-called core members and who could be considered an ‘extended member’ 
and set out minimum standards of attendance and requirements [2].

In today’s practice, MDT discussions have become the cornerstone of every can-
cer service not only in the UK but predominantly also across many other western 
countries including America and Australia. An effectively run MDT increases com-
munication and shared decision-making across boundaries such as primary, second-
ary and tertiary care. It increases patient satisfaction by providing early access to 
imaging and decreasing time to diagnosis, aids recruitment into clinical trials, 
enhances continuity of care and, not least, ensures the patient receives the best 
advice on appropriate treatment options [1].

Presenting symptoms of brain tumours can be both very varied and nondescript, 
meaning it can be very difficult for a general practitioner (GP) to accurately predict 
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a suspicion of a brain tumour. The vast majority of patients registered with a GP 
suffer headaches at some stage in their lives—this does not mean everyone needs to 
be screened for a possible brain tumour. Altered behaviour and mood changes can 
indicate stress or depression, not necessarily the presence of a brain tumour, and 
progressive neurological deterioration can indicate other neurological diseases such 
as multiple sclerosis over a tumour. It has been estimated that a GP may only see 
one primary brain tumour in every 7 years of clinical practice. However, the combi-
nation of new neurological symptoms accompanied with new neurological signs is 
more suggestive of pathology than symptoms alone and should trigger the GP or 
health professional to seek out urgent clinical advice and request the appropriate 
imaging [3]. A significant proportion of brain tumour patients still present acutely 
with seizures, for example, via accident and emergency (A&E) departments, 
prompting a brain scan and a subsequent brain tumour diagnosis via an emergency 
route.

To try and minimise emergency presentation routes, and to try and support GPs 
in clinical decision-making if they suspect the presence of a brain tumour, the NHS 
devised minimum targets and cancer waiting times for referrals [3, 4]. These targets, 
along with the published IOG series, have revolutionised how cancer patients are 
dealt with both by individual trusts and the NHS in general, with the introduction of 
MDTs.

The following sections will explore the core memberships and their individual 
roles within the brain/CNS MDT in more detail. For the purposes of avoiding con-
fusion, clinical nurse specialists (also abbreviated CNS) have been referred to as 
‘key workers’, something which will be used in this chapter for continuity 
purposes.

4.3  Neurosurgeon

A core member neurosurgeon working in the field of neuro-oncology is someone 
who spends at least 50% of their clinical programmed activities on neuro-oncology 
cases. Furthermore, they also need to be ‘regularly involved’ in speciality clinics 
helping to care for these patients [2]. Most of the UK neurosurgical centres have 
fully subspecialised since the introduction of the IOG, meaning most (if not all) of 
the specified surgeon’s time is allocated to caring for the neuro-oncology patient. 
Having a neurosurgeon present at MDT discussions where surgical techniques, 
risks, benefits and size/location of the tumour(s) are taken into account is pivotal, 
and a fully formed MDT will not run without the presence of at least one consultant 
neurosurgeon.

As part of this subspecialisation, regular surgical clinics have been established to 
review and consent patients having previously been discussed in the MDT, whether 
they are new patient referrals or rediscussions. One rationale for having surgical 
clinics is that it is not a neurologist or GP, for instance, who decides when the timing 
is right for a patient to have a recommended surgical procedure—that is a joint deci-
sion taken by the patient and their neurosurgeon. Another more obvious reason is to 
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have a clinic where the histopathological results are relayed to the patient and their 
families by the surgeon who performed the operation, prior to commencing any 
oncology treatments. The surgeon and key worker can thus ensure they have a com-
plete understanding of their diagnosis and prognosis, as well as undertaking a thor-
ough wound review, removal of staples/sutures and sign posting to support services 
and third sector organisations.

4.4  Neuroradiologist

A radiologist is a medical doctor who specialises in interpreting imaging from com-
puted tomography (CT) or magnetic resonance imaging (MRI) scans. Most radiolo-
gists subspecialise, so some become specialists at breast imaging (mammograms), 
and others are specialised in interpreting brain imaging or images of the central 
nervous system, hence the terminology neuroradiologist.

Much like the neurosurgeon, the neuroradiologist also needs to spend at least 
50% of their clinical programmed activities working specifically with neuroradiol-
ogy imaging. The position also needs to be a substantive one (i.e. not a locum post) 
[2]. As can be read about in the chapter dedicated to neuroimaging, a neuroradiolo-
gist is pivotal to the smooth running of the MDT. It is his/her opinion about what 
imaging may represent that is documented in the MDT outcomes, and they deter-
mine whether this may represent a glioma, metastasis, a benign tumour or even in 
some cases other malignancies such as lymphoma or even infections such as an 
abscess. The majority of clinical prioritisation of surgical cases is done on the basis 
of the opinion given by the neuroradiologist—in other words, a suspected high- 
grade glioma will be given surgical preference to a benign meningioma or even a 
suspected small brain metastasis.

4.5  Neuropathologist

A pathologist is a medical doctor who has specialist training in being able to identify 
diseases by studying cells and tissues under a microscope. A neuropathologist spe-
cialises in diseases of the central nervous system, like high-grade gliomas. Unlike the 
previous two members, a neuropathologist has no minimum requirements for their 
clinical programmed activities. They simply need to be a registered, accredited 
pathologist or neuropathologist with specialist expertise in neuro- oncology [2].

Obtaining the grade and type of various brain tumours is a very complex process, 
especially given the updated pathology guidelines that came into circulation in 
March 2017, giving added importance to molecular markers such as 1p19q, MGMT 
and IDH statuses to name but a few [5]. These markers help subspecialise gliomas 
into astrocytomas and oligodendrogliomas and help predict the tumour’s behaviour 
and how well it may respond to oncology treatments. A pathologist would hence 
need to have specialist knowledge on more than just a basic cellular level, so most 
neuropathologists attending an MDT are solely subspecialised in the field of brain/
CNS tumours and conditions.
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Most core members stay for the duration of the entire MDT discussion, but in 
some centres, the pathology cases are reviewed first to ascertain the patient’s histo-
pathological diagnosis and their individual molecular tumour profile, which, as 
stated, helps predict the patient’s prognosis and will also help formulate a patient’s 
treatment plan. Once the cases requiring neuropathology input have been discussed 
in their entirety, the new referrals that have come in to the MDT are discussed, and 
at that stage the neuropathologists are free to leave should they so wish, as their 
direct input is no longer required. Please see Chap. 7 for a more detailed analysis on 
how the pathology process works and the grading system and classification used for 
adult gliomas.

4.6  Oncologist

According to the IOG, and within the UK, a specialised neuro-oncologist is a clini-
cal oncologist with a specialist interest in tumours of the central nervous system. 
There are dedicated neuro-oncologists that predominantly work with primary brain 
tumour patients (and other central nervous system tumours) [2]. Patients with sec-
ondary (metastatic) brain tumours will still be discussed at the MDT, but their over-
all management remains under the care of the oncologist looking after their primary 
disease such as breast or lung oncology. This is irrespective of whether or not their 
tumour(s) require neurosurgical input or not.

In recent years, the introduction of stereotactic radiosurgery (SRS) means the 
aspect of an overall treating consultant is even further diluted, with some neuro- 
oncologists now treating small volume brain metastases before passing the patients 
back to their primary oncologist once again. Please see Chap. 14 for more details on 
SRS and other radiotherapy techniques.

A neuro-oncologist is deemed pivotal at MDT as surgery would normally only 
be offered if there was a reasonable chance the glioma patient would do well with 
post- operative oncology treatments such as chemotherapy, radiotherapy or 
(increasingly used) immunotherapy. Putting a glioma patient through high-risk 
neurosurgery with little to no oncological input at the end of the process seems a 
rather futile undertaking otherwise. Hence, an oncologist’s opinion and discussion 
around treatment options (both pre- and post-operatively, along with expected 
overall survival) and likely benefits of any recommended treatments are vastly 
important in the MDT.

It is important to highlight that in the UK, the vast majority of doctors treating 
brain tumour patients with chemotherapy and radiotherapy are general clinical 
oncologists. In many other European countries and across the world, it would be 
specialised neurologists who undertake these treatments. This is on the basis 
neurologists have specialist training in central nervous system diseases and dis-
orders and are also trained to dispense and administer medicines to do with these 
conditions, brain tumours included. It would therefore make sense if they also 
administered the anticancer treatments and monitored them for side effects. In 
the UK, the administration of anticancer treatments is strictly limited to 
oncologists.
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4.7  Clinical Nurse Specialist/Key Worker

Clinical nurse specialists (or key workers) are pivotal to the patient’s pathway, and 
as such it is no surprise they are also regarded as key, core members of the 
MDT.  According to the IOG, they must possess specialist knowledge of CNS 
tumours and hold relevant skills in communication [2].

Specialist nurses coordinate care across the primary, secondary and tertiary set-
tings and often liaise with family and next of kin. A lot of neurosurgical centres are 
tertiary referral centres, meaning several hospitals spread across a wide geographical 
area refer directly in to a regional MDT. In a lot of cases, discussions around patients 
will be held for the first time at local, specialist MDT where any input from the 
neuro-oncology clinical nurse specialist may be limited as they have previously not 
met the patient. However, a significant proportion of discussions are around patients 
who have relapsed after completion of treatment, in which case the specialist nurse 
is ideally situated in informing the MDT of their patient’s current clinical condition 
(sometimes referred to as performance status—see Chap. 15 for more details), indi-
vidual treatment preferences and overall patient wishes. They can inform MDT how 
they coped during previous treatments and any side effects the patient may have 
experienced—all important information for the MDT to consider.

Alongside the above, clinical nurse specialists are also well equipped to help the 
MDT coordinator (see below) in triaging the referrals, making sure all referring 
information and imaging is available to the MDT panel for discussion. In particular, 
the specialist nurse can ascertain if the patient has improved neurologically on high- 
dose dexamethasone, for example, what medications they are on and any past medi-
cal history (PMH) of note or of clinical relevance. Having as much updated clinical 
information made available to the MDT panel for discussion, the less chance there 
will be of overlooking a vital piece of information or for the requirement of a redis-
cussion due to missing information at the time of referral into MDT. Ultimately, this 
will benefit the patient regarding timely decision-making and may minimise delays 
to post-operative treatments such as radiotherapy or chemotherapy.

4.8  Neurologist

A neurologist is described as someone with expertise in neuro-oncology, epilepsy 
and/or neuro-rehabilitation [2]. They would be able to give invaluable advice, for 
example, on seizure medication or if the location of the lesion would be responsible 
for the patient’s symptoms. They can offer advice on other neurological tests that 
may provide additional information prior to surgical intervention (like a lumbar 
puncture), especially if the diagnosis remains uncertain and could represent inflam-
matory lesions over viable neoplasia. In many instances, a patient is primarily 
referred to a neurologist for primary investigations into their presenting neurologi-
cal signs to see if their symptoms are in keeping with a suspected brain tumour or 
more in keeping with a neurological condition such as demyelination, inflammation 
or infection.
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4.9  Palliative Care

This has been defined by the IOG as being a healthcare professional who has rele-
vant experience and expertise in the provision of palliative care services for patients 
with CNS tumours [2]. Some centres have combined this requirement with the role 
of the key worker (specialist nurse) as they are often the patients and families’ pri-
mary point of contact right through to end of life liaising with primary palliative 
care services and hospices.

4.10  Neuropsychologist

A clinical neuropsychologist with a specialist interest in tumours of the brain is a 
very valuable resource to have at MDT, especially when discussing low-grade glio-
mas with a prolonged disease trajectory. A neuropsychologist can undertake a base-
line assessment of the patient’s memory and verbal recall, as well as seeing if their 
speech or mobility is affected by either the use of some medication or as a result of 
the tumour or even the oedema. A neuropsychologist will assess the patient’s liter-
acy and overall cognition and put together a treatment plan for both the patient and 
the clinicians to adhere to. They then follow the patients up a few months after 
surgery to see if any of the parameters have shifted, by either showing signs of 
improvement or sometimes even a slight worsening of memory or verbal recall. 
Should this be the case, an adjusted treatment plan will be adapted and necessary 
onward referrals instigated as appropriate—to areas such as neuro-rehabilitation or 
for cognitive behavioural therapy (CBT), counselling or specialist speech and ther-
apy services.

In many cases, a neuropsychologist (having undertaken a baseline assessment of 
the patient) is very well equipped to help out with speech and language mapping 
during awake surgery. This is done if a tumour is situated in the speech and lan-
guage cortex (predominantly found in the left frontal lobe in most right-handed 
people).

4.11  Specialist AHP

Every MDT is meant to have representation from a specialist in the allied health 
professional (AHP) field, meaning either physiotherapists, occupational therapists, 
dietetics or speech and language teams. In reality, many MDTs have struggled with 
this core requirement as this cohort of AHPs is significantly understaffed in the UK, 
and they simply do not have the capacity to attend weekly MDTs with very little 
required input—their clinical priority remains the inpatients and helping patient 
flow by assessing those ready for discharge home. There are, however, ward-based 
MDTs involving these specialist AHPs that look at all the current neurosurgical (and 
neuro- oncological) inpatients, including those with tumours, and what can be done 
to support their recovery, promote self-independence and enable safe, early 
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discharge. Should ongoing support from an AHP be required following discharge 
home from hospital, they would make the necessary onward referrals to commu-
nity-based AHPs for continued rehabilitation in the community.

4.12  Coordinators

The MDT coordinator is a vital team member and ensures the patients’ referring 
clinical details, presenting information and personal demographics are registered 
with a ‘hospital number’ and relevant contact details, as well as GP details are docu-
mented. They are administrators as opposed to having a clinical background, so they 
would not be equipped to make clinical decisions as part of the wider MDT group.

MDT coordinators ensure all the referring information is available at the time of 
discussion, along with any brain images and subsequent local radiology reports. 
They collate all the clinical outcomes following the MDT discussion and ensure 
timely distribution to the referring teams/clinicians and the patient’s GPs. They 
ensure patients are relisted for discussion as required and chase outstanding scan 
dates and reports. They undertake robust data collection as part of MDT audits and 
service improvement programmes, and some even undertake cancer tracking within 
their remit, to ensure brain tumour patients are treated within national cancer wait-
ing time guidelines and targets [2].

4.13  Other Extended Members

Some MDTs, for example, have a dedicated neuro-oncology trials nurse present 
who can indicate if a patient would be a suitable candidate for any particular research 
trials. They are aware of the trials portfolio and have access to inclusion and exclu-
sion criteria. This has helped the recruitment of patients into clinical trials greatly as 
this discussion (and trial eligibility) is then documented in the MDT outcomes 
which are widely circulated. There are sometimes multiple trials open via neuroim-
aging, neurosurgery and neuro-oncology—all with their own inclusion and exclu-
sion criteria, so having a dedicated trial person who can navigate around the myriad 
of options has proven to be very useful for many tertiary neurosurgical centres.

4.14  The Referral Process

Within the UK, most neurosurgical centres are tertiary centres, meaning they can 
accept referrals from a wide catchment area, in some areas between 10 and 15 refer-
ring hospitals. The UK comprises of very spread out geographical areas, such as 
Wales, Scotland and East Anglia. Having a very dispersed population in remote areas 
makes it even more important to have a robust referral process, to not only provide a 
comprehensive MDT service but also to provide a solid basis for support and infor-
mation for those hospitals (or GPs) referring directly to a regional MDT. As such, 
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minimum criteria for referral standards have been established within MDTs, which 
include core standards for imaging requirements. If a patient presents with a sus-
pected brain tumour, a contrast CT followed by a contrast MRI (unless clinically 
contraindicated as with some pacemakers) would be required to make a radiological 
diagnosis. For suspected brain metastasis, an updated staging CT chest, abdomen 
and pelvis to source the primary lesion, along with a cancer treatment plan and antic-
ipated overall survival from the treating primary physician, would be required [2, 3].

Although imaging is vitally important for the basis of a robust MDT discussion, 
it is equally important to ascertain the current clinical condition of the patient and 
have to hand all the relevant reports and information around past medical history 
and comorbidities that may be required for the MDT discussion. This is one area 
where the key worker (specialist nurse) plays a pivotal role—they are ideally placed 
with their clinical nous and specialist background to highlight any missing informa-
tion prior to the MDT to help minimise pathway delays, for example, finding out 
how long the patient has been on dexamethasone, if any clinical improvements in 
their neurological condition have been noted, etc. Furthermore, they can advise the 
local teams looking after the patient about side effects of medication and where to 
signpost family and carers for advice and information prior to any neurosurgical 
review. For some, this is a model that has worked well, in that the key worker really 
does become a key player and is the point of contact for patients, carers, other health 
professionals and the MDT team throughout that patient’s entire pathway.

4.15  The MDT Discussion

Once the coordinator has registered and listed all patients due for discussion, a list 
is often circulated to the core MDT members prior to the meeting. This is a very 
sensitive document with patient identifiable information and clinical details that 
must be given due patient confidentiality status and disposed of in the correct man-
ner. The radiologists in particular use these lists to prepare for the MDT meeting by 
triaging the imaging and correlating presenting symptoms to the location of the 
tumour, to ensure the two add up and that nothing further needs to be considered, 
such as a dual pathology.

Within certain geographical areas, the tertiary centre covers neurosurgery for the 
whole geographical region, but neuro-oncology treatments can be delivered in sev-
eral satellite centres [6]. Hence, the satellite centres in many UK units log in via 
remote video access on a weekly basis to partake in MDT discussions. As a result, 
the structure of the MDT is often such so that the pathology cases are presented first, 
followed by new referrals and return discussions.

In the pathology section, their tumour grading, molecular status, how the patient 
is (neurologically and cognitively) following surgery and any onward treatment 
plans like chemotherapy or radiotherapy are discussed in relation to their nearest 
treatment centre. Those patients whose pathology is due to be discussed in MDT are 
normally made clinic appointments to discuss the results ahead of the MDT in order 
to minimise delays to their treatment pathways.
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Following on from the pathology discussions, new referrals are then dis-
cussed, allowing for the other centres video linking in, to present some of their 
cases and partake in discussions. The radiology opinion and MDT discussions 
are documents in real time often by the specialist nurse or MDT coordinator, 
and following the MDT, the outcomes and action points are circulated to the 
attendees, and an outcome is also sent to the patient’s general practitioner and 
referring physician for information. Which ever way an MDT is structured, the 
aim is to improve time to diagnosis and to help plan, coordinate and communi-
cate the best possible care for cancer patients, reducing inequalities and increas-
ing overall effectiveness [1].

4.16  Arranging Follow-Up

If a new referral is required to be seen in the outpatient clinic, an appointment is 
generated from MDT via the neurosurgical administrators. However, this appoint-
ment can be one or several weeks away pending urgency, and for a patient and their 
loved ones, this can be a very difficult time where they feel left in limbo. They may 
have been discharged home from their local hospital on high-dose dexamethasone, 
for example, and have no one to turn to for advice and support. The GP often states 
they are under specialist care, but they have just been discharged home still awaiting 
specialist review. They don’t know if what they are experiencing is normal or not 
from a symptom management perspective, nor do they know what side effects to 
look out for or worrying signs of clinical deterioration.

To attempt to alleviate some of these concerns, the key worker within some 
neurosurgical centres makes direct contact with those patients (and their rela-
tives) due to be seen for neurosurgical review, following on from MDT discus-
sions. This is to partly introduce themselves as their key worker but also to talk 
them through the next steps and supply them with contact details in the interim 
should they have any queries or concerns. The key worker explains what to 
expect from the forthcoming clinic appointment and gauges their prior knowl-
edge of their own situation and ascertains what they have been informed of. 
Furthermore, the key worker is able to discuss any medication and side effects 
they may be experiencing but also ascertain if the patient is on any blood thin-
ning agents such as aspirin, warfarin or clopidogrel which will need to be discon-
tinued prior to surgery.

This seemingly small act of reaching out can have significant positive outcomes 
for the patient. They feel validated and listened to. They have a chance to ask ques-
tions and seek clarification probably for the first time since they have been told their 
head imaging was abnormal. They have been informed about next steps and what to 
expect in the near future in regard to medication and treatment trajectories. And 
most importantly, they have been given a direct contact number for their very own 
key worker who will help them navigate through this very complex system, which 
can often seem uncoordinated and fragmented.
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4.17  UK Cancer Waiting Times

Enabling a timely MDT discussion and review of the imaging is only solving part 
of the overall problem with early diagnosis. The other aspect of prompt MDT dis-
cussions is the requirement for the patient to also be treated in a timely manner. 
There is little point in having swift MDT discussions and subsequent clinic review 
if the patient with a suspected high-grade malignancy then has to wait several 
months for surgery. Given those time scales, the tumour will likely have grown to 
such an extent that overall maximal resection is no longer safe or feasible, or the 
patient may even have died whilst waiting for surgery.

To try and alleviate some of these issues, the National Institute for Health and 
Care Excellence (NICE) and the Department of Health developed referral guide-
lines for suspected cancers which essentially state that no one should have to wait 
for treatment for more than 31 days since a decision to treat the cancer was made 
[2–4]. The decision to treat is normally the date the patient is seen in clinic, and the 
risks, benefits, intended outcomes of surgery and alternative options are explained 
to and discussed with the patient [4].

Within neuro-oncology, for example, this would mean a neurosurgeon has 
31 days to operate on a patient once they have been seen in clinic and consented for 
surgical resection. There are of course caveats and exceptions to these time frames, 
so the below flow chart is for illustrative purposes only (Fig. 4.1).

4.18  Conclusion

This chapter has highlighted the importance of positive teamwork with a patient- 
centred approach to help obtain the best long-term outcomes for neuro-oncology 
patients. Guidelines and frameworks have been put into place to help guide the 
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Fig. 4.1 Cancer waiting times as published by Cancer Research UK (CRUK) [7]
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MDT members into some form of structure in regard to timelines, but ultimately the 
clinical teams are the ones responsible for the operating time frames and how/when 
the patients are informed of the surgical plans, pathology results and onward treat-
ment plans with oncology.

Within specific centres, services have been streamlined so that there are minimal 
delays between first MDT discussions and the patients being seen. From a patient’s 
perspective, this is met with positive views as it also means the patient can be pro-
actively involved in timely decisions involving them and they do not feel like the 
clinical teams have been in receipt of vital diagnostic information pertaining to 
them for over a week without sharing these discussions and thought processes with 
them.

Good, effective communication and teamwork are pivotal to this process, and an 
effective MDT is an invaluable tool for the neuro-oncology services in today’s 
National Health Service.

References

 1. Taylor C, Munro A, Glynne-Jones R, et al. Multidisciplinary team working in cancer: what is 
the evidence? Br Med J. 2010;340:c951. Accessed on 12 Jan 2018

 2. National Institute for Health and Care Excellence. Guidance on cancer services – improving 
outcomes for people with brain and other CNS tumours. In:  The Manual. London: National 
Institute for Health and Care Excellence; 2006. Chapter 2.

 3. https://www.nhs.uk/conditions/malignant-brain-tumour/. Accessed on 4 Dec 2017.
 4. Department of Health (NHS). Equity and excellence: liberating the NHS.  London: The 

Stationery Office; 2010.
 5. Louis DN, Perry A, Reifenberger G, et al. The 2016 World Health Organization classification 

of tumors of the central nervous system: a summary. Acta Neuropathol. 2016;131:803–20.
 6. https://www.canceralliance.co.uk/. Accessed on 12 Jan 2018.
 7. Cancer Research UK (CRUK) https://scienceblog.cancerresearchuk.org/2015/11/12/unaccept-

able-cancer-waiting-times-are-testing-patients-patience/. Accessed on 24 Jul 2018.

I. Oberg

https://www.nhs.uk/conditions/malignant-brain-tumour/
https://www.canceralliance.co.uk/
https://scienceblog.cancerresearchuk.org/2015/11/12/unacceptable-cancer-waiting-times-are-testing-patients-patience/
https://scienceblog.cancerresearchuk.org/2015/11/12/unacceptable-cancer-waiting-times-are-testing-patients-patience/


61© Springer Nature Switzerland AG 2019
I. Oberg (ed.), Management of Adult Glioma in Nursing Practice, 
https://doi.org/10.1007/978-3-319-76747-5_5

R. Grant (*) 
Edinburgh Centre for Neuro-Oncology, Western General Hospital, Edinburgh, UK
e-mail: robin.grant@nhslothian.scot.nhs.uk

5Medical Management of Adult Glioma

Robin Grant

Abstract
Initial medical management of glioma will depend on distinguishing symptoms 
related to the direct effects of the tumour, from those that are secondary to the 
stress or recurrence of a pre-existing psychological illness, and symptoms that 
are related to medication. The cause of symptoms may vary with time, e.g. head-
ache from raised intracranial pressure to post-craniotomy headache or migraine; 
therefore the history should be revisited regularly to ensure the most effective 
treatment is prescribed. Prevention of perioperative complications, e.g. deep vein 
thrombosis and pulmonary embolus or post-operative seizures, may complicate 
the management. Care must be taken to minimise medication that may interact 
with future treatment or produce neurological side effects.

During oncological therapies medical management may involve reducing 
unnecessary treatment and consolidating support and advice, e.g. on manage-
ment of epilepsy, treatment of mood disorders and diagnosis and management of 
ongoing or new symptoms such as headache, seizures, spasticity, bladder prob-
lems and fatigue. Neuro-rehabilitation and neurocognitive rehabilitation should 
be established as early as possible after initial surgery.

Late effects of treatment become an issue in long-term survivors depending 
on the radiation therapy dose and volume. Late effects may produce episodic 
disturbances related to vascular, epileptic or metabolic disturbances or a progres-
sive neurocognitive and physical decline that usually requires more complex 
packages of supportive and palliative care. Endocrine effects from radiation on 
the pituitary gland are reversible. In late stages of illness, good symptom man-
agement is the difference between a peaceful death and a stressful memory that 
will live with the family forever.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-76747-5_5&domain=pdf
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Learning Outcomes
• Be able to recognise some of the initial presenting symptoms a glioma patient 

may exhibit (including clinical signs of raised intracranial pressure) and how to 
manage them effectively.

• Learn how to recognise and manage potential side effects of medical treatment.
• Understand the crucial role dexamethasone has in treating clinical signs of raised 

intracranial pressure.
• Gain a deeper understanding of the various types of seizures associated with 

adult gliomas and their recommended treatment.
• Understand how to monitor for and manage late effects of glioma treatments 

(surgical and oncological).

5.1  Introduction

Adult glioma presents with a wide variety of neurological symptoms. It is always 
possible to provide good medical symptomatic and supportive therapy irrespective 
of whether the tumour can be treated. Medical management depends on the correct 
diagnosis of symptoms, which is not always straightforward as causes can vary at 
different time points during the illness trajectory. A good clinical history and on 
occasion a good eyewitness account are of paramount importance as well as an 
understanding of neurological therapies and knowledge of side effects of 
treatment.

This chapter will therefore be divided into five sections:

 – Early presenting symptom management (“acute management”)
 – Chronic neurological disability (“continuing disability”)
 – Episodic neurological late effects (“neurological attacks”)
 – Persistent neurological late effects (“neurological deterioration”)
 – Reversible endocrine late effects (“pituitary insufficiency”)

5.2  Early Presenting Symptom Management (“Acute 
Management”)

Patients with glioma will present with either symptoms of stimulation of the brain 
(seizures), damage to the brain (e.g. hemiparesis) or as a result of pressure related 
to the mass of the tumour (e.g. headache) or a combination of these (Fig.  5.1). 
Patients with symptoms clearly attributable to the brain, e.g. unilateral weakness, 
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numbness, dysphasia or seizures, usually present quickly. Patients with frontal and 
temporal lobe involvement often have “subtle” symptoms, which may have been 
put down to life’s stresses and present late. While headaches are common, the “red 
flag” features of raised intracranial pressure (worse on coughing straining; changes 
with posture (standing); morning headache) only occur in about 10% of cases. 
Headaches tend to escalate in frequency and severity. Obscuration of vision on 
standing, postural visual flashes or sparkles, tinnitus or faints with headache are 
worrying for raised intracranial pressure. Ask about subtle changes in personality, 
behaviour and mood or problems with cognition (ability to multitask, plan, etc.) 
and memory in if patients with headache suspicious of raised intracranial 
pressure.

Twenty-five percent of people admitted with a brain tumour do not have legal 
capacity to give informed consent for surgery [1]. Of the remaining 75% of patients, 
half will have an Addenbrooke’s Cognitive Examination (ACE) score of ≤88/100, 
which represents a significant cognitive difficulty. These deficits are frequently not 
apparent until cognitive screening is tested. Mental capacity issues will be dealt 
with in a separate chapter. It is therefore important that if there are cognitive diffi-
culties, history taking and treatment explanations should occur when a carer is 
 present, as many patients will be bewildered.
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Fig. 5.1 Presenting symptoms at first hospital visit in 310 people with suspected glioma
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5.2.1  Raised Intracranial Pressure and Focal Neurological Signs

Headaches are the most common initial first symptom and at hospital presentation 
(Fig. 5.1). Patients with intracerebral tumours who present with headaches are more 
likely to have larger tumours. The brain parenchyma does not contain pain nerve 
endings, but blood vessels, dural membranes and choroid plexus do, and distortion of 
these may cause local headaches when the mass is of a sufficient size or in the pres-
ence of hydrocephalus. The presence of papilloedema (optic nerve head swelling) 
confirms raised intracranial pressure (ICP), but the absence of papilloedema does not 
exclude significant raised ICP. Less than 15% of patients will have papilloedema at 
presentation (Fig. 5.2) [2]. Headaches are often resistant to simple painkillers.

5.2.1.1  Dexamethasone
Dexamethasone is the medical treatment of choice for headache of raised intracra-
nial pressure or where there is significant focal or cognitive deficit. Patients will 
respond usually well to a low dose of dexamethasone, e.g. 4 mg/day, unless there is 
brain herniation, where the brain stem is pushed downward through the foramen 
magnum (“coning”), or where there is major mass effect. In these situations larger 
oral or intravenous doses of dexamethasone may be required. A randomised con-
trolled trial (RCT) on the use of dexamethasone in brain tumours showed that dexa-
methasone 4 mg/day results in the same degree of improvement as a dose of 16 mg/
day after 1 week of treatment in patients without signs of impending herniation [3]. 
The headache of coning or “tonsillar herniation” is maximal in the neck and occiput 
and may be associated with neck stiffness and painful extensor spasms of the spine 
and limbs, which may mimic a generalised tonic seizure. Where there is severe 
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neurological impairment, or where herniation of the brain is suspected (e.g. drowsi-
ness and cervical or occipital pain, with downward shift visible on the MRI scan), 
dexamethasone 8 mg intravenously should be given and repeated every 4 h. The 
patient should be nursed in a head-up position. If the patient does not respond to 
dexamethasone and surgery is planned, then mannitol 1  g/kg total dose may be 
required. This can be given as 100 ml of 20% solution (20 g) over 15 min followed 
by the remainder over 45 min.

After surgical resection, dexamethasone should be reduced gradually and with-
drawn. Withdrawal can be associated with joint pain or muscle aches, anorexia, 
nausea, vomiting or diarrhoea, which might suggest an intracerebral complication 
or progression and may lead to dose re-escalation. It is usually sufficient to scan the 
patient to exclude significant mass effect or intracerebral haematoma/infection, 
exclude post-operative systemic infection, hypoxia or metabolic disturbance and 
reassure the patient while encouraging a gradual taper of dexamethasone.

It is worth remembering that 10–15% of the population have migraine and 
patients with migraine/tension headache may have had the scan for “reassurance”. 
In this situation, tumours are sometimes found incidentally, and are nothing to do 
with headache symptoms. Evaluation of headache characteristics should always be 
done in conjunction with the imaging appearances. Steroids are not helpful for 
migraine/tension headache.

5.2.1.2  Proton Pump Inhibitor
A proton pump inhibitor (omeprazole 20 mg or lansoprazole 30 mg) orally per day 
is commonly started around the same time as dexamethasone to prevent gastric 
symptoms. Nevertheless, there is no good evidence to suggest this is required unless 
the patient has a past history of gastric ulcer, is also taking a non-steroidal anti-
inflammatory drug or is symptomatic from gastr-oesophageal reflux disorder.

5.2.1.3  Anti-emetic
For nausea and vomiting, injections of prochlorperazine 12.5 mg i.m. or cyclizine 
100–150 mg subcutaneously over 24 h via a syringe driver is usually effective.

5.2.1.4  Analgesia
Management of headache will consist of dexamethasone and step 1 or step 2 for 
pain relief. Dexamethasone is usually effective at relieving headache within 24–48 h. 
Non-steroidal anti-inflammatory drugs (NSAIDs) should be avoided in the periop-
erative period, as this is associated with increased risk of bleeding.

Step 1—For mild pain oral paracetamol 1 g four times a day if body weight 
>50 kg and there is no renal impairment, glutathione deficiency, chronic alcoholism 
or hepatic impairment.

Step 2—For pain, unresponsive to step 1, this would include a weak opioid plus 
paracetamol. Opioids would include co-codamol (codeine/paracetamol) oral 
30/500  mg 1–2 tablets four times daily (max 8 tablets in 24  h), codeine oral 
30–60 mg four times daily (max 240 mg/day), or dihydrocodeine oral 30 mg four 
times daily (max 120 mg/day). Elderly patients with less good cognitive reserve, 
with multiple comorbidities or taking multiple drugs may experience confusion or 

5 Medical Management of Adult Glioma



66

constipation requiring laxatives, to prevent the need for straining which will increase 
ICP, e.g. a faecal softener such as lactulose or a stimulant laxative like senna.

5.2.1.5  Anti-epileptic Drugs (AEDs)
Seizures are due to episodic electrochemical excitatory discharges from cortical neu-
rons, producing involuntary “positive phenomena” from one specific area of the brain 
(focal seizure). Sometimes, focal seizures develop into a generalised attack (tonic-
clonic seizure). Most patients with focal epilepsy due to a tumour will get some 
warning of the attack although brief. Excitation of neurons would cause “positive” 
symptoms such as hallucinations, jerking and tingling/burning which suggest exces-
sive stimulation of neurones, rather than loss of function “negative” symptoms:

• Temporal cortex—hallucinations of taste, smell, rising sensation from stomach, 
déjà vu often associated with loss of awareness, lip smacking and fumbling. 
Sometimes fear and panic.

• Frontal cortex—jerking in limbs on one side with fast spread of jerking up/down 
that side (Jacksonian march—motor strip) or “speech arrest” with cessation of 
speech during conversation with occasional utterances or eye deviation and head 
turn to one side.

• Parietal cortex—tingling and burning on one side with fast spread of sensation 
up/down that side.

• Occipital cortex—formed (e.g. a dog/person) or non-formed (odd object) visual 
hallucination often coloured in one visual field.

• Prefrontal cortex—unusual attacks, sometimes involving movement on both 
sides (fencing-like), strange behaviour and pelvic thrusting, often with some dis-
turbance of awareness. These are often misdiagnosed as “pseudo-seizures”. 
Patients may retain consciousness despite having limb movement on both sides, 
unlike tonic-clonic seizures.

Important points to consider when taking an attack history from a witness are:

 – Are they short-lived, stereotyped (similar) and non-situational (random)?
 – Are they “positive” phenomena—jerking, burning, hallucination, etc.?
 – Do symptoms correlate with topographical localisation of the tumour?

Prophylactic AEDs pre- and post-operatively are sometimes prescribed despite 
lack of high-quality evidence of effectiveness and known side effects [4, 5]. Previous 
randomised controlled trials have used older-generation drugs with poor side effect 
profiles that interact with other drugs given in the early treatment stage. A well-
designed randomised controlled trial of newer AEDs, e.g. levetiracetam versus con-
trol, in patients with glioma is needed.

Management of epilepsy should always include referral to an epilepsy specialist 
nurse or neurologist for advice on reducing risk of further attacks (have a good 
sleep, don’t miss meals, take AED medication regularly); better understanding of 
what a seizure is; avoiding dangerous situations (driving, heights, power tools, 
swimming, bathing, rock climbing, nursing babies, etc.); keeping safe during a 
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seizure, carer first aid advice, and explanation of what to do in the event of a seizure 
and when to call emergency services esp. prolonged or recurrent seizures (if gener-
alised jerking continues for more than 5 min or there are recurrent attacks in quick 
succession); education on when and how to give buccal, nasal or rectal benzodiaz-
epines; advice about avoiding sudden unexpected death from epilepsy (SUDEP); 
work-related advice regarding seizures; and general advice about what benefits the 
patient may be entitled to. The legislation regarding work and driving will vary from 
country to country and, in the USA, state to state. UK driving regulations can be 
found in www.dvla.gov.uk.

Anti-epileptic drugs will be started after a single seizure as the likelihood of further 
seizures in the presence of a glioma is high. The AED chosen will depend on the 
urgency for treatment (e.g. status epilepticus), speed of achieving seizure control (e.g. 
prior to a surgery), potential side effects (e.g. rash, haematological toxicity) or likeli-
hood of drug-drug interactions (e.g. with chemotherapy or immunotherapy). For 
tonic-clonic status epilepticus, lorazepam 0.1 mg/kg by intravenous injection at a rate 
of <2 mg/min followed by phenytoin 15–20 mg/kg intravenously at a rate no more 
than 50 ml/minute many be necessary. Status epilepticus is a medical emergency, and 
management guidelines are available [6].

Ideally epilepsy should be treated with a single anti-epileptic drug agent at the 
lowest effective dose. Combination therapy may be necessary but is commonly 
associated with complex drug interactions and increased frequency of side effects. 
The side effect profile of common AEDs is shown in Table 5.1. The newer AEDs 
may be better tolerated and have fewer drug interactions and fewer cognitive side 
effects. Certain anti-epileptic agents (enzyme-inducing AEDs) may alter the bio-
availability of chemotherapy. Whether this has any significant effect on the survival 
or outcome is still uncertain. At present, in Europe and the USA, there is a shift to 
use levetiracetam because of its lack of interactions with chemotherapy; low liabil-
ity to rash, unlike carbamazepine, phenytoin and lamotrigine; and low frequency of 
weight gain unlike valproate (Table 5.1). Fatigue can occur, especially at high doses, 
and there has been no comparable data with other AEDs in glioma. Dexamethasone 
reduces levels of enzyme- inducing anti-epileptic drugs (e.g. phenytoin, carbamaze-
pine and phenobarbitone).

Maximal surgical resection in some low-grade neoplasms can cure epilepsy or 
reduce seizure frequency. Uncontrolled prospective studies suggest that fraction-
ated radiotherapy and radiosurgery can reduce seizure frequency in 54% of patients 
with brain tumours with intractable epilepsy. Temozolomide may reduce the seizure 
frequency in intractable epilepsy.

5.2.1.6  Anti-Platelet and Anticoagulation Therapy
Anti-platelet therapy should be withdrawn for 1–2 weeks before surgery if at all 
possible because of the increased risk of bleeding from the resection cavity. 
However, there is a risk of deep vein thrombosis (DVT) and pulmonary embolus 
(PE) in patients with gliomas. This has been estimated as about 25% at 1 year and 
30% at 2 years in prospective studies [7]. Risk factors include older age, glioblas-
toma histology and three or more chronic comorbidities within 2 months of neuro-
surgery. Pulmonary embolus is rare if the DVT is treated by anticoagulation therapy. 
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However, anticoagulants such as enoxaparin perioperatively carry too high a risk of 
intracranial bleeding and is to be avoided [8]. A multimodality approach to prophy-
laxis includes using compression stockings and pneumatic intermittent compression 
boots during and after operation and encouraging early ambulation. DVT prophy-
laxis may be considered 24 hours after surgery if the balance of DVT risks out-
weighs the risks associated with low molecular weight heparin [9]. Aspirin and 
non-steroidal anti-inflammatory drugs should be avoided when taking low molecu-
lar weight heparin or warfarin as they will increase the risk of bleeding.

5.3  Chronic Neurological Disability (“Continuing 
Disability”)

5.3.1  Post-operative Headaches

Post-operative headache is frequently a source of concern for patients and carers. A 
good headache history should therefore be taken, especially where the headaches 
are slow to settle after resection of the tumour. The timing of onset, site, character, 

Table 5.1 Cautions, toxicity and side effects of anti-epileptic drugs (AEDs)

Carbamazepine Cautions: Hepatic, renal and cardiac disease, glaucoma
Toxicity: Diplopia, dizziness, confusion, ataxia, tremor
Side effects: Early severe blood disorders and leucopenia, rash, 
hypersensitivity reaction, agitation, jaundice, renal failure, depression, 
psychosis, alopecia, hyponatraemia, osteomalacia

Lamotrigine Cautions: Hepatic and renal disease
Toxicity: Diplopia, dizziness, confusion and ataxia
Side effects: Early severe blood disorders and aplastic anaemia and 
leucopenia. Rash, hypersensitivity reaction, flu-like illness, worsening 
seizures, agitation, dizziness, drowsiness, insomnia, headache, agitation

Levetiracetam Cautions: Hepatic and renal disease
Toxicity: Drowsiness, tiredness and dizziness
Side effects: Drowsiness, tiredness and dizziness. Rarely amnesia, psychiatric 
symptoms (e.g. anger), insomnia, headache, rash, anaemia (folate deficiency)

Phenytoin Cautions: Hepatic disease
Toxicity: Diplopia, dizziness, confusion, ataxia, tremor
Side effects: Early severe blood disorders and leucopenia. Rash, agitation 
jaundice, SLE, hypersensitivity reaction, depression, psychosis, gum 
hypertrophy, peripheral neuropathy, megaloblastic anaemia, osteomalacia

Topiramate Cautions: Hepatic disease and renal disease. May cause secondary acute 
angle-closure glaucoma in myopes in the first month
Toxicity: Diplopia, dizziness, confusion, ataxia, tremor
Side effects: Rash, agitation, leucopenia, jaundice, weight loss, paraesthesia, 
memory, fatigue, speech problems, depression, psychosis

Valproate Cautions: Liver disease, clotting disorders, pancreatitis
Toxicity: Tremor, diplopia, dizziness, confusion, ataxia
Side effects: Leucopenia, alopecia, weight gain, gastrointestinal side effects, 
memory problems, dementia, gynaecomastia
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frequency, severity, temporal development, relieving factors and aggravating fac-
tors, associated features (nausea, vomiting) and focal symptoms and signs (e.g. 
visual field, optic disc swelling or weakness) should be sought. The headache type 
may shift from one of raised ICP to one of post-craniotomy pain, migraine or medi-
cation overuse headache. All headaches are worse when there is a background of 
poor sleep, missed regular meals and anxiety. These areas always need to be 
addressed.

Craniotomy pain. After craniotomy, it is common for patients to complain of local 
tenderness at the craniotomy site, which may persist for weeks or months. These 
headaches are not helped by dexamethasone. Craniotomy pain occurs as a conse-
quence of injury to the cutaneous nerves that supply sensation to the scalp, and the 
underlying tissues, or from manipulation of the dura mater. Post-craniotomy pain 
occurs most commonly after subtemporal and suboccipital approaches [10]. Most 
patients report superficial tenderness and pain that is classically pounding or pulsat-
ing, similar to migraine or tension headaches. Less commonly, it is a continuous and 
constant pain. Pain may respond to anti-migrainous medication and prophylactic beta 
blockers or amitriptyline. Occasionally there may be an intermittent sharp stabbing 
character from scar neuromas that is momentary but frequently recurrent [11]. If the 
pain is particularly severe, gabapentin, pregabalin or amitriptyline may be helpful—
as may be an injection of local anaesthetic. Complaints of a sensation of water run-
ning down that side of the scalp or other dysaesthetic sensations are common.

Postsurgical migraines are not uncommon. They are unilateral or bilateral epi-
sodic throbbing headache lasting for hours associated with nausea and photophobia. 
There is often a past history of episodic headache or known migraine. Management 
should be initiated if headaches are frequent or severe. These include:

 1. Lifestyle advice about regular meals; avoiding excess alcoholic, carbonated or 
caffeinated drinks; tackling insomnia and fatigue by taking regular exercise and 
advice on factors managing stress; and avoiding triggers (glare, stress, foods, 
drink).

 2. Avoid overuse of analgesic or frequent triptans and medication that may provoke 
migraine (e.g. oral contraceptive pill).

 3. Acute treatments—soluble aspirin 900 mg +/− metoclopramide or paracetamol 
1  g or non-steroidal anti-inflammatory drugs (NSAIDs) such as ibuprofen 
400 mg if bleeding risks are considered to be low. Triptans are considered if 
attacks are not controlled by simple analgesia. Sumatriptan 100 mg, almotriptan 
12.5 mg, other triptans or subcutaneous  sumatriptan 6 mg can be helpful if taken 
early. Opioid analgesia should be avoided as this can aggravate cognitive symp-
toms, constipation and confusion.

 4. Preventative treatment—beta blockers (e.g. propranolol) and anti-epileptic 
(topiramate/valproate) or tricyclic antidepressants at low dose (e.g. amitripty-
line) for 3–4 months may be helpful.

Medication overuse headache is defined as a headache which is present for 
15 days or more per month and which has developed or worsened while taking regu-
lar symptomatic medication, in the absence of another intra-cranial cause for 

5 Medical Management of Adult Glioma



70

headache, e.g. tumour mass, subdural haematoma. Medication overuse headache 
can develop with any type of primary headache but most commonly develops with 
migraine. It should be considered when triptans, ergots, opioids or combination 
analgesics are being used for 10 days or more per month. Simple analgesics or trip-
tans can be stopped abruptly; however, when caused by opioids and combination 
analgesics, patients should be warned that there is the potential for withdrawal 
symptoms. Some patients may wish to consider gradual reduction of medication 
over 2 weeks before stopping. Withdrawal symptoms may be helped by anti-emet-
ics, tricyclics, short-term naproxen or steroid taper.

5.3.2  Neurological Rehabilitation

Neuro-rehabilitation aims at enabling patients to reach and maintain their optimal 
physical, sensory, intellectual, psychological and social functional levels.

A systematic review of trials of individually targeted multidisciplinary rehabili-
tation in patients with glioma supports a mean 36% improvement in functional inde-
pendence [12]. Frequency of improvement is similar to stroke and head injury [13]. 
There is some positive evidence to support use of early physical training, massage 
therapy and ambulatory rehabilitation may improve functional outcome, reduce 
stress and improve quality of life in patients with glioma [12]. Speech and language 
therapy are required for patients with dysphasia, dysarthria and dysphonia and dys-
phagia. Physiotherapy is required for hemiparesis and gait problems and occupa-
tional therapy to assess independence and reduce risk of falls. Advice regarding 
mobility, pressure sore, spasticity and deep vein thrombosis prevention is important. 
High-intensity ambulatory (outpatient) multidisciplinary rehabilitation reduces 
short- and long-term motor disability (continence, mobility and locomotion, cogni-
tion), when compared with standard outpatient care [14]. Anti-spasticity agents are 
usually not required in the early perioperative stages since weakness is more promi-
nent than spasticity and dexamethasone can help both weakness and spasticity. 
Management of weakness and spasticity will be covered in the chapter on Allied 
Health Professionals.

5.3.3  Cognitive Rehabilitation

Eighty percent of patients with a glioma will have some abnormalities on cognitive 
testing when assessed preoperatively. This is particularly so for attention and mem-
ory. Neuro-cognition may be affected by the tumour, its treatment, associated medi-
cation, mood, fatigue and insomnia, and assessment needs to consider these facets 
in addition rather than neuro-cognition in isolation. Exercise; neurocognitive train-
ing; neurocognitive behavioural therapy; medications to treat fatigue, behaviour, 
memory and mood; and discontinuation of drugs that may be associated with neu-
rocognitive side effects (e.g. anti-epileptic drugs) may all help in the management 
of neurocognitive impairments [15]. Multi-faceted cognitive rehabilitation produces 

R. Grant



71

significant effects for early subjective cognitive functioning and its perceived bur-
den but not for the objective neuropsychological outcomes or for any of the other 
self-report measures [16]. At 6 months the intervention group demonstrated statisti-
cally significant differences in neuropsychological tests of attention and verbal 
memory and reported less mental fatigue. There is limited evidence for the benefit 
for modafinil [17], methylphenidate [18] and donepezil [19].

5.3.4  Psychological and Psychiatric Problems

5.3.4.1  Anger
Anger, loss of emotional control and change in behaviour are commonly reported 
at diagnosis or after surgery. Personality change may affect up to 60% of patients 
[20]. Damage to dorsolateral prefrontal areas is associated with impaired execu-
tive functioning, orbitofrontal damage may cause disinhibition and impulsive-
ness, and lesions in the medial-frontal areas may result in apathy. Behavioural 
change, including anger, occurs in 10–15% of patients taking levetiracetam and 
in a similar percentage of patients taking dexamethasone. Patient education and 
referral to neuropsychology and/or neuropsychiatry, if needed, are recom-
mended [21].

5.3.4.2  Anxiety
Anxiety occurs in 5–30% of patients prior to operation. It is more common in 
women and in those with a past or family history of psychiatric disorder. There are 
no randomised controlled trials of different treatment approaches in the neuropsy-
chiatric management of patients with brain or CNS tumours. The advice on man-
agement of anxiety in glioma therefore is at the level of recommendations for best 
practice from a consensus group of experts.

Short-term highly focused forms of psychotherapy, such as cognitive behav-
ioural therapy (CBT), supportive therapies and group therapies are effective in the 
treatment of panic disorder, phobias, social anxiety disorder and generalised anxiety 
disorder. CBT is as effective as antidepressants for mild depression, and 50–60% of 
patients are in remission by 3–8 months compared with only approximately 25% 
treated with placebo [22].

5.3.4.3  Depression
The 6-month prevalence rate for clinical depression after glioma diagnosis is about 
20% [20]. National and international guidelines suggest that major depressive dis-
order in patients with a chronic physical condition should, where possible, be treated 
with a combination of antidepressants (e.g. selective serotonin reuptake inhibitors, 
serotonin norepinephrine reuptake inhibitors) and a high-intensity psychological 
treatment, e.g. CBT or multimodal psychosocial intervention. There are no ran-
domised controlled trials examining drug treatment of clinically depressed patients 
with a glioma [20]. There is preliminary evidence to suggest a possible beneficial 
role for massage therapy or acceptance and commitment therapy (ACT).
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5.3.4.4  Delirium and Psychosis
Delirium and psychosis can be difficult to manage. Good nursing care with fre-
quent reassurance and rapport is essential. In order to reduce anxiety and disorien-
tation, familiar nursing, regular reassurance, de-escalation and reorientation can 
provide relief. Dexamethasone or AEDs can induce psychosis. Steroid psychosis 
generally arises at, or shortly after, onset of corticosteroid treatment, and a higher 
dose increases the risk. Withdrawal of medications that may cause delirium/psy-
chosis is indicated. Psychosis can also occur after seizures or may be associated 
with depression or mania. Advice from the psychiatric team about non-pharmaco-
logical and pharmacological interventions is important. A low-dose antipsychotic, 
such as haloperidol, may be given as required rather than long-term regular pre-
scription, and if there is no benefit after a few days, specialist psychiatric advice 
should be sought.

5.3.4.5  Hallucinations
There are many possible causes from hallucinations. Short-lived stereotyped, non-
threatening hallucinations would suggest epileptic seizures, and AEDs should be 
started appropriately. Hallucinations in the context of severe visual impairment may 
be part of visual release phenomena (Charles Bonnet Syndrome) [23]. Hallucinations 
of Charles Bonnet Syndrome may last for seconds or minutes but are often recurrent 
throughout the day and may be difficult to distinguish from seizures, but are rarely 
stereotyped and they only occur in patients with severe visual impairment. Sufferers 
understand that the hallucinations are not real and antipsychotics are ineffective and 
not necessary. Patients generally just require reassurance.

Hallucinations in the context of clouded consciousness or with memory prob-
lems can be due to delirium or psychosis, and persecutory delusions make manage-
ment challenging. Distressing hallucinations that are persistent and part of a 
psychosis do require pharmacological management with antipsychotics, e.g. halo-
peridol. Olanzapine and risperidone have also been shown to counteract hallucina-
tions in dementia.

5.3.5  Fatigue

Fatigue occurs in between 25% and 90% of patients with primary brain tumours at 
any stages of care. Fatigue may be due to primary causes, affecting the brain, e.g. 
tumour, irradiation and injury; secondary causes, e.g. psychological, sleep distur-
bance and pain; comorbid conditions, e.g. underactive pituitary, infection and mal-
nutrition; or medication such as AEDs or analgesics [24]. Pituitary dysfunction and 
physical impairment may also contribute to fatigue. Management of fatigue should 
include removal of drugs that may be associated with fatigue; advice about sleep 
and healthy living, diet and physical exercise; and, if present, management of anxi-
ety or depression through talking therapies, CBT, mindfulness or antidepressants. A 
Cochrane systematic review [25] found only one of nine randomised controlled trial 
[26] that included only patients with high levels of fatigue. The other eight trials 
studied prevention and recruited patients who may or may not have had fatigue at 
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entry. Although negative for fatigue generally, a post hoc analysis of one study 
showed improved QoL and reduced fatigue with armodafinil for the subgroup with 
severe fatigue at study entry [27]. If fatigue is part of a major depressive episode, an 
antidepressant should be considered first. If fatigue is not associated with low mood 
but is accompanied by excessive daytime sleepiness, then drugs to promote wake-
fulness (e.g. methylphenidate, modafinil/armodafinil) may be helpful. Adverse 
reactions to drugs that promote wakefulness include mania, delusions, hallucina-
tions, suicidal ideation and aggression.

5.3.6  Sleep Disturbance

Sleep disturbances encompass disorders of initiating and maintaining sleep (insom-
nia), excessive somnolence (ES) and dysfunctions associated with sleep stages or 
partial arousals (parasomnias). In general, lifestyle changes should be advised as 
part of any sleep disturbance: avoiding stimulants in the evening (e.g. caffeine, 
tobacco and alcohol), stopping smoking, taking regular exercise and having good 
sleeping habits, e.g. going to bed and rising at the same time every day, not napping 
during the day or taking time to relax before going to bed.

5.3.6.1  Insomnia
Insomnia around the time of diagnosis is often multifactorial—partly situational 
(e.g. unfamiliar surroundings, hospital bed and noisy environment) and partly anxi-
ety and medication related. Dexamethasone promotes wakefulness and when given 
orally should be given in the morning only. Anxiety is associated with initial insom-
nia and frequent wakening. Insomnia may also be associated with pre-existing con-
ditions such as obstructive sleep apnoea syndrome or hypoventilation syndromes, 
either as a result of tumour in the brain stem or as effect of radiation on the brain 
stem producing palatal weakness. With sleep apnoea, there can be morning head-
aches, papilloedema and somnolence during the day, simulating raised ICP.  If 
obstructive sleep apnoea or other sleep-disordered breathing can be confirmed 
through sleep studies, continuous positive airway pressure (CPAP) therapy may be 
helpful. Where problems getting to sleep are associated with other symptoms, e.g. 
cramps in legs or myoclonus and leg spasms, other conditions such as restless legs 
syndrome and spasticity should be considered. Some medications, including antin-
ausea drugs, antipsychotic drugs, certain antidepressants and sedating antihista-
mines, may worsen symptoms of restless legs syndrome. Withdrawal of the 
offending medication and consideration of prescription of a dopamine agonist (e.g. 
ropinirole or pramipexole) for restless legs would be justified.

Excessive daytime sleepiness (or somnolence). Excessive somnolence is some-
times termed hypersomnia and may be due to circadian rhythm problems with insom-
nia or as a result of other causes of insomnia, e.g. sleep apnoea, but consideration 
should be given to the side effects of sedative medications such as benzodiazepines or 
other types of medication like AEDs, painkillers, tricyclic antidepressants and selec-
tive serotonin reuptake inhibitors (SSRIs or antipsychotics). Mood disorders are often 
associated with somnolence in addition to other mood-related symptoms.
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Parasomnia. Parasomnias are disturbances associated with sleep, sleep stages or 
partial arousal. Nightmares, nocturnal seizures and other sleep-related disorders 
may occur in glioma patients. Nightmares usually occur within the first 2 h after 
sleep, and often begin with a scream, followed by signs of distress such as sweating, 
rapid breathing and heart rate and seemingly random body movements. Carers 
report difficulty wakening the patient during these episodes; however, normal sleep 
seems to return spontaneously within a few minutes. These can sometimes be mis-
diagnosed as nocturnal seizures. Nightmares may be precipitated by withdrawal of 
sedative drugs or alcohol and are usually remembered. Bruxism (grinding of teeth) 
during sleep can also sometimes be misdiagnosed as seizures and may be associated 
with other parasomnias and movements simulating seizures and often are associated 
with morning headaches and temporomandibular joint dysfunction.

5.4  Episodic Neurological Late Effects (“Neurological 
Attacks”)

Not all “neurological attacks” in glioma are epileptic seizures.

5.4.1  Seizures

An important manifestation and diagnostic point are that focal seizures are gener-
ally short-lived, stereotyped and non-situational and occur with “positive” phenom-
ena. A good eyewitness account is crucial. If the patient or carer mentions episodes 
that just last seconds to minutes, always have the same pattern and can come on 
anytime and not provoked by a particular situation, then this suggests epileptic sei-
zures. Seizures produce “positive” phenomena (see Sect. 5.2.1.5) such as hallucina-
tions of taste, smell, rising sensation from stomach, déjà vu (temporal lobe), jerking 
(motor cortex in frontal lobe), tingling, burning (parietal cortex) and visual halluci-
nation (occipital cortex). Seizures will correlate with topographical localisation of 
the tumour, i.e. right-sided focal jerking of the leg will be due to involvement of the 
left motor cortex in the leg area. Rarely seizures in the temporal lobe may cause 
“ictal bradycardia syndrome” where the heart rate slows or stops and is accompa-
nied by fainting or cardiac arrest. In that situation both AED and a cardiac pace-
maker may be required.

5.4.2  Syncopal Non-epileptic Attacks

Syncope is the sudden transient self-limited loss of consciousness and physical col-
lapse with relatively rapid onset due to transient global cerebral hypo-perfusion to 
the brain. It is sometimes characterised by symptoms that mimic epilepsy including 
brief focal or generalised muscle twitching (myoclonic jerks), tonic spasms, tremor 
and syncopal convulsion. It is important to differentiate them from epilepsy as they 
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do not respond to anti-epileptic drugs and may be made worse by sodium channel 
blockers (e.g. carbamazepine and phenytoin). The situational nature of attacks such 
as standing and stressful situations (with coughing or straining) may be a pointer to 
diagnosis. Pre-syncopal symptoms include light-headedness, blurred or tunnel 
vision, feeling faint, feeling nauseous, vomiting, sweating, ringing in ears, palpita-
tions, panic and confusion. Metabolic causes (e.g. hypoglycaemia) and drug causes 
of syncope should be also sought (antihypertensives, antidepressants, strong pain-
killers, etc.). Pre-syncope is best managed by advice of how to avoid syncope and 
exclusion of drug or cardiac causes and reassurance and education for vasovagal 
syncope, possibly tilt training and isometric counterpressure (leg crossing, hand 
grip and arm tensing) [28]. Cardiac syncope due to arrhythmia (tachycardia or bra-
dycardia) and low blood pressure can come on with little or no prodrome other than 
occasional palpitation. A good cardiac examination is necessary including lying and 
standing blood pressures. Cerebral syncope is associated with raised intracranial 
pressure and often occurs on standing. Loss of consciousness is brief and amnesia 
is a common feature. The attacks may occur despite dexamethasone. The addition 
of acetazolamide may sometimes stop symptoms.

5.4.3  Dissociative Non-epileptic Attacks

Dissociative seizures can be defined as psychologically mediated episodes of altered 
awareness and/or behaviour that may mimic epilepsy. They are also sometimes 
known as functional or psychogenic seizures. They are not uncommon in patients 
with glioma and are more commonly found in females. Attacks are frightening and 
panic disorder can mimic either complex partial epilepsy or tonic-clonic epilepsy. 
The patient may be scared of consequences of the attack, e.g. choking, a heart attack, 
dying or losing control. The attacks are often situational, e.g. crowded places and 
supermarkets. Patients may complain of tachycardia, perspiration, hyperventilation, 
peripheral paraesthesia, carpopedal spasm and a dry mouth prior to or during an 
attack. Derealisation (unreality concerning the environment) and depersonalisation 
(unreality concerning the self) are often features during attacks. Depersonalisation 
can also accompany sleep deprivation, migraine, seizures, obsessive-compulsive dis-
order and stress/anxiety. In psychiatric disorder these phenomena are usually of rela-
tively gradual onset, prolonged duration (>2 min) and accompanied by fear and other 
psychiatric symptoms. In psychosis there may be dissociative attacks with hallucina-
tions. The movements are thrashing, more commonly asynchronous, semi- purposeful 
or undulating in nature rather than tonic or clonic. Often there are pelvic movements 
or back arching with side-to-side head shaking. There can be tongue biting, but it is 
more commonly at the tip than at the sides. There may be ictal crying, prolonged 
hypotonia, closed mouth and eyelids in tonic phase or vocalisations during tonic-
clonic phase. The patient often resists eye opening and the pupillary light reflex is 
normal. There may be lack of cyanosis and postictal reorientation is rapid. The 
attacks are a manifestation of psychological distress and therefore may occur in asso-
ciation with a cancer diagnoses. Management is education and understanding of the 
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underlying reasons for attacks. Early identification of patients with anxiety and panic 
and appropriate counselling (information clearly given, reassurance, message of 
hope, advice about side effects of medication, a contact telephone number to call if 
anxious, e.g. neuro-oncology nurse) may be highly effective in reducing the likeli-
hood of further panic attacks. Attacks often settle, but if not, then cognitive behaviour 
therapy (CBT), counselling, psychotherapy or antidepressants may be helpful.

5.4.4  Migraine

During the aura of migraine or during the headache phase, there may be focal, cog-
nitive and emotional features. Prolonged or severe cognitive dysfunction can some-
times occur with mild headache. Auras are usually “negative phenomena”—blurring 
of vision, numbness and weakness—and spread of symptoms is slow unilaterally or 
sometimes bilaterally. Cognitive and behavioural features of mental slowing and 
sometimes depersonalisation may be difficult to distinguish from temporal lobe sei-
zures or panic/dissociative attacks.

Where the attacks are followed or associated with migraine-type headache, the 
diagnosis is often clear; however headaches can follow seizures. In “migraine 
equivalent” there is just aura and no headache phase, and the diagnosis is even 
trickier. Management of migraine includes prevention by influencing lifestyle fac-
tors (better sleep, eat regularly, manage stress), along with treatment of acute attack. 
If attacks are frequent, e.g. more than 1–2 days per week, then prophylaxis may 
help. Prophylaxis may include beta blockers such as propranolol; anti-epileptic 
medication, such as topiramate; or antidepressant medication, such as amitriptyline, 
any of which may help reduce headache frequency.

5.4.5  Transient Ischaemic Attacks

Transient ischaemic attacks (TIAs) can occur as a late effect of cranial radiation on 
cerebral vessels. They are caused by temporary disruption to the blood supply to the 
part of the brain. Attacks are focal, have a sudden onset and usually have no spread 
of symptoms. Symptoms are negative phenomena (weakness, numbness, dysphasia, 
visual field loss or unilateral visual loss), lasting usually a prolonged time but by 
definition less than 24 h. Management is with aspirin or clopidogrel or rarely con-
sideration of interventional neuroradiology.

5.4.6  Stroke-Like Migraine Associated with Radiotherapy 
(SMART Attacks)

SMART attacks are a late effect of radiotherapy, usually 10–20 years after treatment 
for cerebral tumour, and therefore more common in childhood brain tumours and in 
low-grade glioma where survival may be prolonged. The symptoms may present 
slowly, over some minutes, and the spread of negative phenomena (e.g. numbness, 
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weakness, dysphasia or visual aura) may simulate migraine. The symptoms may be 
associated with seizures, and then the differential diagnosis includes prolonged Todd’s 
paresis (post-ictal temporary weakness). Symptoms may take several days or weeks to 
recover. There is often a conspicuous headache characteristic of migraine. MRI with 
gadolinium shows reversible cortical enhancement often with swelling or patchy 
enhancement within the lobe involved. The scans are similar to those found with pro-
longed or ongoing focal seizures. There is no evidence of stroke or tumour progression. 
Sometimes the recovery is incomplete. There is no proven effective treatment, but aspi-
rin with a statin or even antihypertensive agent is usually prescribed where there has 
been prolonged hemiparesis. AED is prescribed if there was any jerking during an 
attack. Some clinicians start steroids especially if there is cortical swelling or if there is 
a concern about progression [29].

5.5  Persistent Neurological Late Effects (“Neurological 
Deterioration”)

Slow progressive neurological brain damage may be the result of demyelination, 
microvascular changes and degeneration. Management will depend on the severity 
of the disability and may require expertise in use of anti-spasticity agents, neuro-
genic bladder/urinary, progressive cognitive decline, mood and personality/behav-
iour change and neurological fatigue.

5.5.1  Cognitive Impairment and Dementia

Late effects of radiotherapy are associated with a gradual decline in cognition, with 
impairments often in verbal fluency and memory. This slowly progresses to a radiation- 
induced dementia. Dementia may be associated with unsteadiness, a tendency to fall 
when turning or fall backwards when rising from a chair as a result of apraxia of gait 
and incontinence of urine. Apraxia is where strength, sensation and cerebellar and 
extrapyramidal function are normal on testing, but when the patient tries to do a task, 
e.g. walking, they have difficulty performing it, e.g. initiating gait, as often their feet 
seem stuck to the ground or may be short stepped. Apraxia is usually due to damage to 
the frontal lobes or corpus callosum or left parietal lobe. The patient may also have 
bladder problems with urge of micturition and ultimately may be incontinent. The clini-
cal picture may resemble normal pressure hydrocephalus or Parkinsonism. Management 
is supportive, and patients often require more supervision and help when mobilising.

Strategies to prompt recollection and reminding of important tasks—such as 
using diaries or calendars in paper form or on mobile phone—can be effective. 
Assistive, adaptive and rehabilitative technologies to help maintain the indepen-
dence and safety are becoming standard. Grab bars and handrails may assist safety. 
Involvement of professionals assisting with daily tasks may maintain the patient in 
their own home independently and in the community. Psychological treatments to 
help improve memory, problem-solving and language ability can be tried, but com-
pliance and engagement can be difficult. Where cognitive impairment is associated 
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with excessive sleepiness, methylphenidate and other cognitive enhancers may be 
tried, but they increase the risk of seizures. Cholinesterase inhibitors (for Alzheimer’s 
disease), such as rivastigmine, donepezil, galantamine or memantine, can be tried 
but often with little clear benefit. Bladder symptoms can be managed by a condom 
catheter in males or incontinence pads, during the day and night. Ultimately, an 
indwelling catheter may be required to assist nursing and maintain skin hygiene.

5.5.2  Parkinsonism/Parkinson’s Disease

Years after radiation involving the basal ganglia, patients can develop Parkinsonism. 
This is when there is reduced dopamine in the substantia nigra in the basal ganglia 
secondary to radiation therapy. A dopamine transporter (DAT) scan can be helpful to 
demonstrate reduced uptake in clinically difficult cases. Usually rigidity (stiffness) 
and bradykinesia (slowness of movement, e.g. finger tapping) are more pronounced 
than rest tremor. Drugs such as antipsychotic agents (chlorpromazine, haloperidol), 
some antidepressants, long-term antinauseant usage (e.g. prochlorperazine) or 
sodium valproate (AED) can also cause Parkinsonism. Any offending drug should be 
withdrawn, and if there is no benefit, then dopamine replacement, e.g. co-beneldopa 
or co-careldopa, or dopamine agonists, e.g. ropinirole, can be tried. Clearly, because 
patients with malignant brain tumours tend to be elderly, patients may have unrelated 
idiopathic Parkinson’s disease, which will be responsive to medication in most cases.

5.5.2.1  Spasticity
Spasticity is increased muscle tone, as a manifestation of an upper motor neuron 
injury, physiologically defined as a velocity-dependent increase in muscle tone caused 
by the increased excitability of the muscle stretch reflex. When the patient has reached 
a plateau after recovery from hemiparesis and spasticity is problematic, anti-spasticity 
medication may be required. Spasticity should limit performance and not have satis-
factory response to physiotherapy. If there are night-time or daytime spasms, painful 
jerks or clonus which may interfere with sleep, anti-spasticity agents (e.g. baclofen, 
tizanidine and gabapentin) may be effective at reducing symptoms and improving 
function and quality of gait. This may be counterbalanced by potential side effects, 
e.g. drowsiness, weakness, dizziness, headache, nausea or vomiting, and can some-
times reduce seizure threshold. Therapy with baclofen should be administered cau-
tiously in patients with seizures. Abrupt baclofen withdrawal may be associated with 
seizures, hallucinations, fever and rebound spasticity and rigidity.

5.6  Reversible Endocrine Late Effects (“Pituitary 
Insufficiency”)

Surveillance for late endocrine effects after childhood CNS cancer treatment or in 
long-term survivors of glioma following treatment with radiotherapy is important, 
especially when the tumour is situated in the frontal and temporal lobes where the 
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pituitary gland is within the radiation field. This usually starts to become a problem 
several years after treatment; therefore it is more commonly seen in low-grade gli-
oma. Growth hormone is usually the first hormone to be involved, and this clearly is 
more of a problem following treatment of childhood CNS cancers. In adults central 
adiposity, decreased lean muscle mass, fatigue and change in mood are common. 
Regular annual surveillance of pituitary hormones (growth hormone, sex hormones, 
thyroid function and cortisol) is required for early diagnosis. Early referral to an 
endocrinologist to advise on replacement of pituitary hormones and optimisation of 
physical, cognitive and psychosocial health is important.

5.7  Conclusion

The management of patients with intrinsic brain tumours in the early perioperative 
and post-operative period can be challenging. As can be seen from this chapter, 
there are important diagnostic and management dilemmas, and having an experi-
enced multidisciplinary team, knowledgeable about neuro-oncological, general 
medical and drug-related complications, is important. Neuro-oncology specialist 
nurses are in an ideal position to bridge the gap between primary care physician, 
neurologist and neurosurgeon, as well as to act as an initial point of contact for the 
patient or primary care physician following diagnosis. Increasingly, it is perceived 
that a multidisciplinary team approach to care is superior to the single clinician 
approach.
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6Glioma Surgery

Joanna Ashby and Colin Watts

Abstract
Neurosurgical intervention is essential for the safe and effective management of 
adult gliomas. Increasing evidence suggesting that for both low- and high-grade 
gliomas, maximal cytoreduction is associated with an increased overall survival. 
Beyond conventional neurosurgical principles, there are a variety of techniques 
that have been refined over the last decade to maximise the efficiency of the neuro-
surgeon and post-operative management. Functional magnetic resonance imaging 
(fMRI) and diffusion tensor imaging (DTI) are two non-invasive techniques used 
to localise eloquent motor and language anatomy and higher cognitive pathways to 
inform decision-making and preoperative surgical planning. Novel intraoperative 
techniques include neuronavigation, cortical and subcortical mapping, high-fre-
quency ultrasonography, Raman spectroscopy, fluorescence- guided surgery and 
locally delivered therapies such as carmustine. These therapies are valuable tools 
which act to reduce post-operative neurological deficits therefore reducing the 
overall tumour burden on the patient by improving quality of life. Operating on 
elderly patients with gliomas, as well as those with recurrent disease, is still con-
troversial but is becoming more common due to advances in adjunct technologies. 
In summary this collection of management strategies has aided the neurosurgeon 
in achieving optimal surgical cytoreduction in the management of adult glioma.
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Learning Outcomes
• Gain insight into the varying surgical techniques available, alongside the ratio-

nale for using them, depending on the size and anatomical location of the 
glioma.

• Understand the risks, benefits and intended outcomes of various surgical options 
and techniques.

• Understand how safe maximal resection helps improve progression-free 
survival.

• Gain deeper insight into treatment for recurrent gliomas and treatment for the 
elderly patient with a glioma.

6.1  Introduction

The first step in the management of adult glioma is specialised multidisciplinary 
evaluation with the primary aim of determining whether the patient is appropriate 
for surgery, in addition to planning for possible radiotherapy and chemotherapy. 
During this evaluation, particular attention is paid to the patients’ performance sta-
tus and neurological function. If the patient is eligible for neurosurgical interven-
tion, the first goal of surgery is to provide a histological diagnosis of the tumour. 
Patients undergo biopsy, debulking surgery or maximal resection depending on the 
patient condition and tumour location. Whenever possible, maximal cytoreduction 
of the tumour without causing post-operative neurological deficit is the surgical 
objective because the extent of tumour resection has prognostic value. In the case of 
microsurgical resection not being feasible, molecular genetic analyses are per-
formed with the use of a stereotactic biopsy as these can influence treatment strate-
gies. These include establishing O6-methylguanine-DNA methyltransferase 
(MGMT) methylation status, loss of heterozygosity in 1p/19q and isocitrate dehy-
drogenase- 1 (IDH-1) status [1], explored in more detail in Chap. 7.

Over the past decade, there has been a large focus on novel surgical approaches 
to improve long-term outcomes in glioma surgery, and evidence to support the ben-
efit of maximal extent of resection is growing. Such advances in the armamentarium 
of the neuro-oncological surgeon allow for safer, more aggressive surgery to maxi-
mise tumour resection whilst minimising post-operative neurological deficit. Such 
advances in surgical adjuncts that improve patient outcome include advanced neu-
ronavigation, intraoperative magnetic resonance imaging (iMRI), high-frequency 
ultrasonography, fluorescence-guided microsurgery using intraoperative fluores-
cence, functional mapping of motor and language pathways and locally delivered 
therapies. Operating on elderly patients with gliomas as well as those patients with 
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recurrent disease is still controversial but is becoming more common due to these 
emerging novel strategies. In this chapter we discuss these emerging techniques and 
their impact on the future of glioma surgery.

6.1.1  Low-Grade Gliomas

Low-grade gliomas (LGGs) are a heterogeneous group of tumours—that is, with dis-
tinct morphological and phenotypic profiles. They account for 15% of all adult brain 
tumours and their incidence bares no ethnic or national preponderance. Depending on 
the tumour, the WHO grade is assigned and ranges from grade I to grade IV with the 
higher the number, the more aggressive the tumour type [2]. These diffuse, infiltrating 
tumours can have astrocytic, oligodendroglial, ependymal or mixed cellular histolo-
gies, where the most common histological subtypes are the fibrillary, protoplasmic 
and gemistocytic variants. Median overall survival for LGG patients is 6.5–8 years 
[3], and survival estimates for these patients range from 3 to 20 years [4]. As there is 
substantial heterogeneity in the behaviour and course of progression for these lesions, 
there is also controversy surrounding the most appropriate management strategy for 
these patients. However, after adjusting for all factors, extent of resection has been 
proven to be a significant predictor of overall survival for these patients and acted as a 
good indicator for progression-free  survival [5].

The management of these tumours can largely revolve around observation, surgi-
cal intervention, biopsy and resection. Although a purely observational manage-
ment plan for patients with clinical and imaging evidence of LGGs is rare, some 
practitioners still advocate this highly conservative approach, often if tumours are 
deep-seated or in eloquent areas. There is however little evidence to support this 
treatment strategy and current consensus guidelines do not support this approach. 
Rather they emphasise the importance of establishing an integrated molecular diag-
nosis. Stereotactic biopsy and open surgical resection are the two main surgical 
strategies, with the goals including establishing a diagnosis, treating neurological 
symptoms and decompressing mass effect and cytoreduction, where the only 
agreed-upon standard for adult supratentorial non-optic-pathway LGGs involves 
establishing a diagnosis before active surgical intervention [1].

6.1.2  High-Grade Gliomas

High-grade gliomas (HGGs) are a heterogeneous group of brain tumours with dev-
astatingly poor prognoses. Their incidence is approximately 5 per 100,000 popula-
tion in Europe and the USA with peak incidence occurring in the fifth and sixth 
decades of life [6]. According to the updated World Health Organisation (WHO) 
classification system, gliomas are classified into low grade (grades I and II) and high 
grade (III and IV). The most aggressive type of grade IV glioma is the glioblastoma 
(GBM). It carries the poorest prognosis and is characterised by high mitotic activity, 
hypoxia and necrosis, in addition to cellular polymorphism and microvascular 
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proliferation [2]. The neuroanatomy, physiology and pathology are explored in 
more detail in the earlier chapters.

Optimal treatment for patients with high-grade glioma is maximal safe resection 
followed by radiotherapy and temozolomide (TMZ) chemotherapy, followed by 
TMZ monotherapy, also referred to as the Stupp protocol [7]. Patients with good 
performance status who undergo this treatment protocol have a median survival of 
approximately 14 months. In patients who are MGMT methylated, which is predic-
tive for a good response to TMZ [8], median survival is around 24 months with 
approximately half of patients surviving 2 years [6]. It is critical to understand these 
biomarkers when interpreting the surgical outcome data in the neuro-oncological 
clinical research.

Survival for anaplastic gliomas that are classified as WHO grade III is 6–7 years, 
which increases to 14 years in the case of 1p19q-deleted oligodendrogliomas which 
are optimally treated with radiotherapy and procarbazine, lomustine (CCNU) and 
vincristine (PCV) chemotherapy [4]. These data illustrate improvement in survival 
as well as the growing importance of biomarker-based management in the manage-
ment of gliomas [2], which further emphasise the critical importance of good sur-
gery. Mutations of IDH-1/IDH-2 in WHO grade III and IV gliomas are prognostic 
biomarkers, and promoter methylation of MGMT is prognostic in patients with 
grade III gliomas who receive radiotherapy with adjuvant chemotherapy [4].

Neurosurgical intervention is the first step in the safe, effective management of 
HGG [9]. International guidelines advocate safe maximal resection [1]. Due to the 
diffusely infiltrative nature of these tumours, resection of often challenging as elo-
quent brain areas that are associated with language, memory and other higher cogni-
tive functions is often adjacent to tumour tissue. Conventional microsurgery is aided 
by computed tomography and T1-weighted contrast MRI, but alone, these basic 
imaging tools are an inadequate means of treating these tumours. Additional surgi-
cal techniques such as the use of 5-aminolevulinic acid (5-ALA) have been devel-
oped to improve the neurosurgical management of these tumours, and there is now 
growing evidence that these techniques improve patient survival [10].

6.1.3  Extent of Resection

The rationale for surgical resection is to facilitate histological diagnosis and enable 
the safe maximal removal of the tumour. The ultimate aim is complete removal of the 
tumour without causing post-operative neurological deficits such as hemiparesis. 
There is a growing body of literature that supports extent of resection as a prognostic 
factor. However, this remains controversial. The largest and single only quantitative 
systematic review investigating the association between extent of resection and sur-
vival in glioblastoma supports the use of gross total resection for glioblastoma for 
reducing 1- and 2-year mortality [11]. In this meta-analysis of 37 studies, gross total 
resection was significantly associated with a lower relative risk for mortality at these 
time points compared with subtotal resection, and overall a dose-dependent reduc-
tion in mortality was seen with increasing extent of resection.
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There are many studies that have investigated the effect of extent of resection on 
patient outcomes in the management of glioma patients over the past decade [12]. 
The EORTC 26981-22981/National Cancer Institute of Canada Clinical Trials 
Group CE3 shows patients with GBM who underwent complete resection had a 
superior survival outcome compared to those who underwent partial resection in 
their randomised phase III trial [13]. Further studies which have compared out-
comes of complete versus partial resection have achieved more statistically robust 
evidence supporting benefit to patients. To further support this, a recent meta- 
analysis supported an improvement in overall survival, functional recovery and 
tumour recurrence rate when extent of resection was increased, with the analysis 
involving 12,607 patients from 34 studies [14]. However, the important bias inher-
ent in all studies is that patients who undergo total resection are younger, have a 
good performance status and have their glioma in a non-eloquent area.

These guidelines led to the consensus that maximal resection provides a survival 
benefit for patients with high-grade gliomas. Extent of resection is the key therapy- 
dependent prognostic factor, alongside younger age and better performance status 
as important positive, therapy-intendent prognostic factors across all glioma entities 
[1]. Furthermore, the integration of advanced imaging techniques including the use 
of 5-aminolevulinic acid (5-ALA) allows for visualisation of tumour tissue and 
therefore an enhanced extent of resection margin, thereby minimising the risk of 
new neurological deficits. Most recent research focuses on maximising glioma 
resection using these novel neurosurgical techniques and strategies.

6.2  Preoperative Planning

The purpose of performing preoperative imaging techniques is to provide detailed 
information on tumour location, proximity to eloquent structures and location of 
eloquent anatomy to inform surgical planning in order to maximise surgical resec-
tion of the glioma. Although computer tomography (CT) and conventional MRI 
techniques were initially integral to the preoperative assessment of brain tumour 
patients, the role of neuroimaging has progressed from the evaluation of structural 
abnormalities and the identification of tumour-related complications. It is now 
essential to perform advanced physiology-based imaging methods to assess func-
tional, haemodynamic, metabolic, cellular and cytoarchitectural alternations, such 
as diffusion-weighted imaging (DWI), proton MR spectroscopy (1H-MR spectros-
copy) and perfusion-weighted imaging, explored in more detail below [15].

6.2.1  Functional MRI

Functional magnetic resonance imaging (fMRI) is a non-invasive imaging tech-
nique that facilitates the localisation of eloquent areas, namely, those correlating to 
motor and language function, and has been shown to be significantly superior to 
analysis of structural MRI [16]. Therefore fMRI-based pre-surgical risk assessment 
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is associated with a superior post-operative clinical outcome with regard to patient 
quality of life and neurological deficits occurring as a result of neurosurgical inter-
vention. fMRI detects perfusion-related changes that are coupled with neuronal 
activity using the blood oxygen level-dependent (BOLD) signal. It is a reliable tech-
nique in localising the motor cortex but less reliable with regard to language map-
ping when compared to direct cortical stimulation [17]. In high-grade glioma 
(HGG), fMRI is limited by proliferation, new blood vessel formation and infiltra-
tion of the tumour, which results in the removal of areas of functional cortex that 
either constitute the tumour or are found in adjacent tissue. Therefore, using fMRI 
as the sole preoperative planning tool in the safe resection of HGG is not an option.

6.2.2  Diffusion Tensor Imaging

Diffusion tensor imaging (DTI) is another non-invasive imaging technique that 
enables the graphical reconstruction of the white matter pathways in the brain and 
spinal cord. It is sensitive to the directional diffusion of water molecules along the 
tracts and has been shown to be an effective tool in the delineation of the glioma 
tumour margin [18]. In combination, fMRI and DTI are useful tools that have 
been proven to positively inform preoperative neurosurgical decision-making, 
surgical approach and extent of resection. In a single prospective, randomised 
control study of 238 consecutive patients with pyramidal tract gliomas, utilising 
DTI-integrated neuronavigation with 3D MRI data, reduced post-operative motor 
deficits and increased overall survival in patients with high-grade gliomas com-
pared to control [19].

6.3  Intraoperative Techniques

Intraoperative planning ranges from the common neuronavigation to functional 
mapping of the cortex and subcortical structures, to more novel surgical adjuncts 
including ultrasound, intraoperative MRI, Raman spectroscopy and fluorescence- 
guided techniques.

6.3.1  Neuronavigation

Neuronavigation provides a personalised surgical map that the neurosurgeon can 
use to facilitate a maximal resection through the intraoperative identification of the 
tumour’s location. Neuronavigation has become ubiquitous in neurosurgical operat-
ing theatres around the world. It has led to reduction in size of the craniotomy and 
has aided the anatomical orientation with regard to tumour resection. However, 
despite these important advances in glioma surgery, its inherent limitation is intra-
operative inaccuracy due to leakage of cerebrospinal fluid (CSF) causing brain shift 
when the dura is opened, during surgery [20].
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6.3.2  Awake Cortical and Subcortical Mapping

Direct cortical stimulation was first performed in 1931 by Foerster and later devel-
oped by Penfield in 1937. Intraoperative cortical and subcortical stimulation is the 
gold standard technique for the identification of eloquent areas and functional path-
ways in preoperative surgical planning. The technique involves direct stimulation 
by contact of electrodes with brain tissue to identify and avoid functional brain 
areas. This may lead to improved quality of life by preserving sensory, motor, lan-
guage and cognitive functions. The location of eloquent speech and language areas 
shows high inter-patient variability, owing to a number of factors, including tumour 
mass effect, shifting or infiltrating anatomical pathways and functional reorganisa-
tion through plasticity [21]. Therefore, cortical and subcortical stimulation during 
awake surgery allows for direct real-time anatomico-functional correlation by 
focusing on lesion location and the relationships between functional networks to 
guide surgery. The contrast-enhancing tumour may be hard to define, and complete 
removal is difficult, even for the experienced neurosurgeon. Furthermore, contrast 
enhancement doesn’t entirely identify the tumour margin as some tumour cells may 
lie outside the contrast-enhancing areas. High-grade gliomas (HGGs) commonly 
recur with 2 cm of the defined tumour margin [22]. It is therefore crucial to balance 
the goal of maximal resection with an assessment of the risk of neurological deficit 
during preoperative planning.

6.3.3  Ultrasound

Intraoperative ultrasound provides real-time feedback on tumour location during 
surgery and therefore attempts to reduce the effect of brain shift during surgery [23]. 
Real-time intraoperative imaging has advantages over preoperatively derived 
images because of brain shift during surgery, and new features could develop. 
Intraoperative ultrasound aids tumour localisation, extent of resection evaluation, 
feeding or draining vessel identification in vascular tumours and with the assess-
ment of the patency of venous sinuses. However, as haemorrhage and oedema limit 
the use of intraoperative ultrasound, further technical improvements are required 
before it is used as a mainstream technical adjunct in glioma surgery [24].

6.3.4  Intraoperative MRI

Intraoperative magnetic resonance imaging (iMRI) is another relatively recent tech-
nique that improves surgical accuracy by offering an updated neuronavigational map 
during surgery. Like ultrasound, it also eliminates the effect of brain shift. The first 
study on the effect of iMRI on the extent of resection in glioma surgery showed that 
using iMRI leads to a significantly higher rate of complete tumour resection compared 
to control, an increase in progression-free survival and no difference in the rate of new 
post-operative neurological deficits between groups [25]. In this randomised 
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controlled trial, 58 patients with tumours amenable to radiologically complete resec-
tion were enrolled; tumour resection was guided by ultra-low-field intraoperative MRI 
(0.15 T) in 29 patients, and conventional neuronavigation was used in the remaining 
29 patients. This was the first study to provide level I evidence to support iMRI-
guided neurosurgery for glioma treatment. At best, level II evidence is available in the 
support of using iMRI in the surgical management of GBM [26]. This systematic 
review analysed 12 studies investigating the effectiveness of iMRI-guided surgery for 
GBM compared to neuronavigation-guided resection with respect to the extent of 
resection, quality of life and survival. It concluded that iMRI-guided surgery was 
more effective as it significantly increases the extent of resection, enhances quality of 
life and prolongs survival in patients with GBM. However, limitations included patient 
variability, overlapping data, attribution bias, subjective assessment of extent of 
tumour resection, the use of different field strengths, the variable use of contrast agent 
and inconsistencies in reported quality of life and survival data. The widespread use 
of iMRI has been limited by it being time-consuming and expensive.

6.3.5  Raman Spectroscopy

Raman spectroscopy is a laser-based technique that uses non-destructive molecular 
characterisation to aid with the identification of residual tumour. The ‘Raman effect’ 
occurs when light changes the tissue chemistry and results in the inelastic scattering 
of a photon. It is this scattered light that is used for in  vivo biopsy and margin 
assessment. The Raman spectrum is recorded as a ‘fingerprint’ based on the molec-
ular constituents of white matter and tumour necrosis, identified by methyl- 
docasehexaenoate (methyl DHA) and phenylalanine, respectively. In a prospective 
observational study of 40 patients, Raman spectroscopy coupled with 3D-ultrasound 
has been shown to distinguish LGG from normal brain tissue with a sensitivity and 
specificity greater than 95% [27].

6.3.6  Fluorescence-Guided Surgery

Intraoperative fluorescence is an exciting technique that is becoming a standard part 
of the surgical management of gliomas, worldwide. 5-Aminolevulinic acid (5-ALA) 
is a non-fluorescent amino acid precursor in the biosynthesis pathway of haem. It is 
administered at 20 mg/kg orally as a drink approximately 4 h before surgery and 
accumulates in the cancer cells where it leads to accumulation of the fluorophore 
protoporphyrin IX (PPIX). This is a fluorophore (it gives off light when excited by 
light of a different wavelength allowing real-time intraoperative visualisation of the 
tumour using a specially adapted microscope). This technique is valuable in maxi-
mising the extent of resection in high-grade glioma surgery and is the only adjunct 
that has been validated in a randomised controlled trial [12]. This phase III trial 
involving 322 patients assessed the effects of 5-ALA-guided surgery in the manage-
ment of malignant gliomas on the resection margins of early post-operative MRI 
and progression-free survival. There was a clinical benefit for patients, where 65% 
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of patients in the 5-ALA group received complete contrasting-enhancing removal of 
the tumour, compared to 35% in the white-light microscopy group. In addition, at 
6 months, patients in the 5-ALA group had a 50% improvement in progression-free 
survival (41% versus 21.1%). There are many studies that have investigated the 
value of 5-ALA in glioma surgery with or without the additional use of complemen-
tary novel technologies [9]. 5-ALA has been shown to increase the extent of resec-
tion, provide a greater resection when combined with other intraoperative adjuncts 
and improve outcomes through the improved avoidance of eloquent brain areas dur-
ing tumour resection. Side effects are limited, but sensitisation to ultraviolet light 
means patients must avoid direct sunlight for 24 h after administration.

A recent systematic review and meta-analysis assessing accuracy, extent of 
tumour resection, safety and survival of the use of 5-ALA in patients reported an 
overall sensitivity of 0.87 (95% confidence interval, CI, 0.81–0.92) and specificity 
of 0.89 (95% CI, 0.79–0.94) with respect to the diagnostic accuracy of 5-ALA [28]. 
This evidence illustrates an observed improved extent of resection and higher 
6-month progression-free survival which confirms the value of 5-ALA-assisted sur-
gery in glioma surgery. In summary, 5-ALA-guided surgery is an increasingly com-
mon, easy-to-use, cost-effective adjunct that has been shown to improve the extent 
of tumour resection and long-term outcomes in glioma patients.

6.3.7  Locally Delivered Therapies

The formation of a cavity following tumour resection by craniotomy allows for the 
delivery of local therapies that would otherwise not be practical due to the selective 
delivery of systemic treatments across the blood-brain barrier. 
Bischloroethylnitrosourea (BCNU: carmustine) is a chemotherapeutic agent that 
directly diffuses into the tumour cavity following surgery avoiding systemic toxicity 
and bypassing the blood-brain barrier. Using carmustine wafers in the management 
of malignant gliomas is safe and can be effective but remains controversial and is 
not recommended in current guidelines [1, 29]. Their use is associated with increased 
wound breakdown and infection rates. If this occurs any leaking fluids must be man-
aged as chemotherapy-contaminated with appropriate barrier nursing, safety pre-
cautions, disposal of dressings, etc. Carmustine wafers have been shown to be 
clinically efficacious in malignant glioma management in a phase III prospective 
randomised controlled trial involving 240 patients randomised to BCNU wafer ver-
sus placebo wafer, followed by radiotherapy. A phase III randomised control trial 
refers to a trial in which a new treatment that has worked well for patients in a phase 
II clinical trial is now compared with the current gold standard treatment, in which 
people are assigned to different groups randomly. A survival advantage of 
13.9 months versus 11.6 months (95% CI 0.52–0.96; p = 0.03) was conferred by 
BCNU wafers compared to placebo, with a further survival advantage of 14.8 months 
versus 12.6 months (p = 0.01) in those who underwent a complete resection versus 
incomplete resection. An important limitation is the inclusion of patients with grade 
III gliomas, as further analysis in their follow-up study reporting the long-term out-
comes of these patients showed that BCNU wafers did not confer a survival 
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advantage when grade III gliomas were excluded [30]. A prospective study is 
required to answer this question definitively but is unlikely. Carmustine wafers and 
5-ALA therapy are illustrated in Fig. 6.1 [31].

6.4  Recurrent Malignant Glioma

Although recurrent malignant gliomas have long been considered inoperable, advances 
in neurosurgical innovations and anaesthesiology have meant that they are increasingly 
amenable to surgical invention. A systematic review summarising evidence on the role 
of repeat surgery in recurrent malignant gliomas established evidence- based recom-
mendations for this group of patients when there had previously been no consensus 
[32]. Repeat cytoreduction in locally recurrent or progressive gliomas provided a sur-
vival outcome between 6 and 17 months, and age <50 years, KPS 60 or above and 
tumour location in non-functional brain all support improved overall survival. Although 
there have been numerous retrospective studies discussing the role of reoperation for 
these patients, there have been no prospective randomised control trials due to the 
inherent limitation of these studies, so recommendations are level III at best [9]. The 
use of 5-ALA has shown to reliably identify tumour tissue in recurrent malignant gli-
oma and may therefore play an important role as a positive predictor of survival with 
regard to the reoperation and maximal resection of these tumours.

a b c

d e f
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Fig. 6.1 Patient undergoing 5-ALA-guided glioblastoma resection in eloquent area. (f) BCNU 
wafers are positioned in the surgical cavity [31]
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6.5  Elderly

With an ageing population, there is a need to identify optimal surgical management 
strategies for gliomas in the elderly, as people over the age of 65 are now the largest 
group of patients to be diagnosed with high-grade gliomas [33]. Age is a well- 
known prognostic factor, where survival is inversely linked to age at diagnosis. 
Although few studies have assessed the role of surgery, chemotherapy and radio-
therapy for gliomas in the elderly [34], prospective data suggest novel adjuncts, 
including 5-ALA, improve outcomes [35]. In this study, the use of 5-ALA in an 
elderly cohort was safe compared to younger patients, and the use of temozolomide 
and radiotherapy improved survival. Therefore, based on this evidence and retro-
spective data, elderly patients with good performance status should be offered opti-
mal surgical resection, temozolomide if MGMT-positive and radiotherapy if 
MGMT-negative [34]. This is further illustrated in Fig. 6.2 with a Kaplan-Meier 
curve showing survival according to MGMT methylation and postsurgical treat-
ment in elderly patients with newly diagnosed glioblastoma [36].
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Fig. 6.2 Survival according to MGMT methylation and postsurgical treatment of glioblastoma in 
the elderly [36]
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6.6  Conclusions

There is mounting evidence to support that more extensive surgical resection favours 
overall survival in the management of adult gliomas. The benefits of extensive 
resection must be weighed against the risk of incurring neurological deficits. 
Performing tumour resection in the awake patient and using intraoperative stimula-
tion mapping techniques are associated with fewer neurological deficits and greater 
extent of resection. The use of speech and language mapping must be emphasised 
in the preoperative planning paradigm, in addition to the consideration and inclu-
sion of emerging novel technological adjuncts, such as iMRI, intraoperative ultra-
sound, fluorescence-guided surgery and locally delivered therapies.
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Abstract
The current classification and grading of gliomas is based on the 2016 World 
Health Organisation (WHO) system. The WHO 2016 system is the first attempt 
to classify gliomas by integrating well-established molecular information with 
the histological features in order to arrive at an integrated diagnosis. The vast 
majority of adult gliomas grow in a diffuse manner, infiltrating grey and white 
matter and creating a tumour mass that is inseparable from the surrounding brain 
tissue and very difficult to surgically remove. When we talk about adult gliomas, 
we are generally talking about diffuse gliomas. Diffuse gliomas are broadly 
divided into astrocytoma and oligodendroglioma and graded as II, III or IV. How 
these are divided and classified into tumour grades and subtypes is explored fur-
ther in this chapter.
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7.1  Introduction

The current classification and grading of gliomas is based on the 2016 World Health 
Organisation (WHO) system [1]. For nearly a century beforehand, the classification 
of brain tumours was based on the light microscopic appearance of haematoxylin 
and eosin (H&E)-stained sections and, much more recently, the immunohistochem-
ical expression of various proteins. The WHO 2016 system is the first attempt to 
classify gliomas by integrating well-established molecular information with the his-
tological features in order to arrive at an integrated diagnosis.

The vast majority of adult gliomas grow in a diffuse manner, infiltrating grey 
and white matter and creating a tumour mass that is inseparable from the surround-
ing brain tissue and very difficult to surgically remove. This is in contrast to most 
other intracranial tumours, such as meningioma, metastatic carcinoma and the spe-
cial types of astrocytoma, such as pilocytic astrocytoma, that tend to grow as solid 
tumour masses, pushing the normal brain tissue away rather than diffusely infiltrat-
ing into it. When we talk about adult gliomas, we are generally talking about dif-
fuse gliomas. Diffuse gliomas are broadly divided into astrocytoma and 
oligodendroglioma and graded as II, III or IV. This is discussed in detail in the next 
section.

7.2  The Grading of Gliomas

The histological grading of gliomas is a means of predicting their likely biological 
behaviour based on their microscopic features. The WHO 2016 classification uses a 
four-tiered grading system (grade I, II, III and IV) that essentially constitutes a scale 
of increasing malignancy and worsening prognosis [1]. In clinical practice, gliomas 
are often considered either low-grade glioma (grades I and II) or high-grade glioma 
(grades III and IV).

Grade I gliomas generally have low proliferative potential and a non-diffuse 
growth pattern and may have the possibility of cure with surgical resection alone. 
Grade I gliomas are usually biologically stable over time, meaning they do not tend 
to progress to a higher-grade tumour. An example of a grade I glioma is the pilocytic 
astrocytoma. This is generally a paediatric tumour; however, they do occasionally 
occur in the adult population [2].

Grade II gliomas (Fig. 7.1a) are usually diffusely infiltrative in nature and hard 
to resect. They tend to recur despite having a low proliferative activity (i.e. the 
tumour cells do not divide frequently and the tumour tends to grow slowly). The 
most common examples are diffuse astrocytoma and oligodendroglioma. Grade II 
gliomas tend to progress to higher-grade tumours over time. An example of this is a 
diffuse astrocytoma (grade II) progressing to an anaplastic astrocytoma (grade III) 
or a glioblastoma (grade IV) or an oligodendroglioma (grade II) progressing to an 
anaplastic oligodendroglioma (grade III).
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Grade III gliomas (Fig.  7.1b) are tumours with clear histological evidence of 
proliferation, i.e. they have mitotic figures indicating tumour cell division. Examples 
include anaplastic astrocytoma and anaplastic oligodendroglioma. Note that the lat-
ter can also have necrosis and microvascular proliferation and would still be grade 
III. Oligodendrogliomas cannot be grade IV.

Grade IV gliomas are malignant, mitotically active astrocytomas with either 
necrosis, microvascular proliferation or both. The vast majority of grade IV gliomas 
are glioblastoma (Fig. 7.1c, d).

See Table 7.1 for the classification of adult gliomas. The relationship between 
astrocytoma grade and prognosis is illustrated in Fig. 7.2 [3].

a b

c d

Fig. 7.1 The histological grading of astrocytoma. (a) Diffuse astrocytoma (grade II). The tumour 
cells bear some resemblance to astrocytes, the principal supporting cell of the CNS. This grade II 
tumour has a fairly low cellularity and lacks mitotic figures, necrosis and microvascular prolifera-
tion. (b) Anaplastic astrocytoma (grade III). The cellularity of the tumour is increased in compari-
son to the grade II tumour depicted in (a). Note the presence of mitotic figures (arrows) indicating 
cell division and therefore tumour cell proliferation. (c) Glioblastoma (grade IV). When the blood 
vessels within the tumour proliferate and grow to form these structures (a couple of with are 
depicted with arrows), it is referred to as microvascular proliferation. In the context of an astrocy-
toma, this feature would make the tumour a glioblastoma (grade IV). (d) Glioblastoma (grade IV). 
The other classic feature of glioblastoma is necrosis (arrow) caused by tumour cell death. In glio-
blastoma, the necrotic areas are often surrounded by a high density of viable tumour cells. This is 
known as palisading necrosis
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Table 7.1 Classification of adult gliomas by tumour type and grade

Type of glioma
WHO grade
I II III IV

Astrocytoma Pilocytic 
astrocytomaa

Diffuse 
astrocytoma

Anaplastic astrocytoma Glioblastoma

Oligodendroglioma Oligodendroglioma Anaplastic 
oligodendroglioma

aNote that pilocytic astrocytoma is a rare diagnosis in adults and is not genetically related to the 
diffuse gliomas

1

.8

.6

.4

.2 Anaplastic astrocytoma

Low-grade astrocytoma (n = 51)
MST = 5.6 years
58% at 5 years

Pilocytic astrocytoma (n = 56)
100% at 5 years, 96%

(n = 46) MST = 1.6 years;
11% at 5 years

Glioblastoma (n = 666) MST = 0.4 year 1.2% at 5 years
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Fig. 7.2 The relationship between tumour grade and survival in astrocytomas. From Ohgaki H., 
et al. Neuropathol Exp Neurol (2005) 64:479–489

7.3  Low-Grade Gliomas

The two most commonly occurring low-grade gliomas in the adult population are 
diffuse astrocytoma (WHO grade II) and oligodendroglioma (WHO grade II).

When examining a glioma, the pathologist will try to decide whether the glioma 
is an astrocytoma or an oligodendroglioma. Astrocytomas and oligodendrogliomas 
are best thought of as being composed of cells that resemble astrocytes and oligo-
dendrocytes, respectively, rather than being derived from these cell types. Current 
evidence points to the origin of all gliomas from less differentiated precursor cells 
or central nervous system (CNS) stem cells [4].
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Astrocytomas are composed of cells with at least some similarity to astrocytes, 
the principal supporting cell of the central nervous system. In H&E-stained slides, 
the cells of an astrocytoma tend to have irregular, dark, elongated—and generally 
not round—nuclei. The cytoplasm tends to be pink and may form long tapering 
processes (Fig. 7.1a).

The average age of patients with diffuse astrocytoma is mid-30s. There is a slight 
male predominance, with a male-to-female ratio of 1.3:1 [5].

Oligodendrogliomas are composed of cells that have a superficial resemblance to 
oligodendrocytes, the myelinating cell of the CNS. The cells of an oligodendrogli-
oma will tend to have evenly round nuclei and clear cytoplasm to create the so- 
called ‘fried egg’ appearance (Fig. 7.3a).

Both of these tumour types are grade II and therefore would not be expected to 
have much proliferative activity (i.e. they would have very few or perhaps no mitotic 
figures). They would also not have necrosis or microvascular proliferation.

a b

c d

Fig. 7.3 Low grade gliomas. (a) Oligodendroglioma (grade II). Note the round nuclei with a sur-
rounding clear zone (perinuclear halo) imparting a resemblance to fried eggs. A glioma with this 
histology would be expected to have an IDH mutation and a 1p/19q co-deletion. (b) Mutation 
specific immunohistochemistry for mutant IDH. The cells of this tumour shows positive staining 
for the mutation as would be expected in a low grade glioma such as diffuse astrocytoma (this case) 
and oligodendroglioma. (c) ATRX deleted or lost. The tumour cells in this diffuse astrocytoma do 
not stain with ATRX whereas the intermixed native brain cells do. This staining pattern indicates 
that this tumour is ATRX deleted. This tumour did not have a 1p/19q codeletion. (d) ATRX 
retained. The tumour cells in this oligodendroglioma show normal staining with ATRX.  The 
tumour also had an IDH mutation and was 1p/19q codeleted
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7.3.1  The Molecular Pathology of Low-Grade Gliomas

The distinction between an astrocytoma and an oligodendroglioma used to be made 
solely by microscopic examination of H&E-stained slides. This changed with the 
publication of the WHO 2016 classification. The diagnosis of an oligodendroglioma 
now requires the demonstration of a 1p/19q co-deletion (see section below). 
Furthermore, mixed gliomas, in which the tumour was composed of a mixture of 
oligodendroglioma and astrocytoma (‘oligoastrocytoma’), used to be recognised. It 
is now thought that, at least on a molecular level, these mixed tumours are actually 
either pure oligodendrogliomas or pure astrocytomas, depending on the molecular 
profile, and this mixed category no longer exists [6].

The distinction between oligodendroglioma and diffuse astrocytoma is of clini-
cal importance. It is generally accepted that oligodendroglioma has a better progno-
sis and a better response to chemotherapy. The median survival time for diffuse 
astrocytoma is reported to be in the range of 6–8 years but shows a great variation 
[7]. In contrast, oligodendrogliomas have a better prognosis with a median survival 
time of 11.6 years [3].

7.3.1.1  Isocitrate Dehydrogenase
Isocitrate dehydrogenase (IDH) is an enzyme involved in the Krebs cycle and 
therefore part of normal cellular metabolism. Two main types (isoforms) are iden-
tified and named IDH-1 and IDH-2. The vast majority of low-grade gliomas (of 
grade II) will have a mutation in the gene coding for IDH-1. A small minority will 
instead have a mutation in the gene coding for IDH-2 [8]. If a diffuse glioma does 
not have an IDH mutation, it is called IDH-wildtype. IDH-wildtype low-grade dif-
fuse gliomas are unusual, and they may be expected to behave more like a high-
grade glioma, despite having low-grade histological features [9]. Alternatively, the 
lack of an IDH mutation may indicate that the tumour is actually one of the rare 
grade I entities that can mimic a grade II glioma such as ganglioglioma, pilocytic 
astrocytoma or dysembryoplastic neuroepithelial tumour and may therefore have a 
better prognosis. Either way, failure to demonstrate an IDH mutation in a prima 
facie oligodendroglioma or diffuse astrocytoma should force a reconsideration of 
the diagnosis. IDH-1 mutant immunohistochemistry has revolutionised the patho-
logical reporting of brain tumours and will detect the vast majority of IDH-mutated 
gliomas (Fig. 7.3b).

7.3.1.2  1p/19q Co-deletion
This chromosomal abnormality is characterised by the deletion of the short arm of 
chromosome 1 (1p) and the long arm of chromosome 19 (19q). This molecular 
alteration can be detected by a variety of methods including fluorescent in situ 
hybridisation (Fig. 7.4) or comparative genomic hybridisation (CGH). It is detected 
in oligodendrogliomas and therefore associated with a better prognosis and a better 
response to chemotherapy [9]. It also indicates a better prognosis in the context of a 
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grade III glioma (anaplastic oligodendroglioma). A 1p/19q co-deletion would not 
be compatible with the diagnosis of glioblastoma.

7.3.1.3  ATRX
ATRX mutations are identified in diffuse astrocytomas and are not found in 
oligodendrogliomas. They can be detected with immunohistochemistry where 
loss of the normal nuclear staining indicates that the tumour cells have the muta-
tion (see Fig. 7.3c). In the context of an IDH-mutated glioma of grade II or III, 
ATRX mutations would indicate that the tumour is an astrocytoma and not an 
oligodendroglioma, would not have a 1p/19q co-deletion and may have a poorer 
prognosis [9].

7.3.1.4  The Molecular Pathology of Oligodendroglioma
The diagnosis of an oligodendroglioma now requires the demonstration of two 
molecular changes: a mutation in either IDH-1 or (rarely) IDH-2 and a 1p/19q 
co- deletion. A tumour would not be regarded as an oligodendroglioma unless it 
has both of these genetic changes [1]. Oligodendrogliomas are also likely to 
have TERT promoter mutations and are very unlikely to have mutations in p53 
(Fig. 7.5).

7.3.1.5  The Molecular Pathology of Diffuse Astrocytoma
Diffuse astrocytomas, like oligodendrogliomas, would usually have an IDH muta-
tion. In contrast to oligodendrogliomas, they would also be expected to have 
ATRX and p53 mutations and lack a TERT promoter mutation and a 1p/19q 
 co-deletion  [10].

Fig. 7.4 1p/19q fluoresent in situ hybridisation (FISH) in an oligodendroglioma. The Vysis 
1p36 and 1q25 dual colour probes (left) show 1 copy of the target locus at 1p36 (red signal) and 
two copies of the reference locus at 1q25 (green signal), and 19q13 and 19p13 probes (right) 
show one copy of the target locus at 19q13 (red) and two copies of the reference locus at 19p25 
(green) in the most tumour nuclei. Note a background normal nucleus shows two copies of both 
1p36 and 1q25 (left) and two copies of both 19q13 and 19p13 (right). The FISH results are con-
sistent with the presence of a co-deletion of 1p36/19q13 in the tumour cells (picture courtesy of 
Dr Hongxiang Liu)

7 The Classification of Adult Gliomas



102

7.4  The Grade III (Anaplastic) Diffuse Gliomas

These are anaplastic astrocytoma and anaplastic oligodendroglioma. Both are WHO 
grade III. They can arise from a lower-grade diffuse glioma (diffuse astrocytoma 
and oligodendroglioma, respectively) but are also commonly diagnosed without 
evidence of a less malignant precursor.

7.4.1  Anaplastic Astrocytoma

These are diffusely infiltrative astrocytomas with evidence of proliferation (i.e. mitotic 
figures) but which lack the necrosis and microvascular proliferation that would instead 
define them as glioblastoma and grade IV [1]. On a molecular level, they tend to have 
similarities with diffuse astrocytoma (grade II) in that they tend to have an IDH muta-
tion and an ATRX mutation. They will not have a 1p/19q co-deletion [10].

The presence of an IDH mutation is a very important prognostic indicator in 
grade III gliomas and anaplastic astrocytomas specifically. Historically, median sur-
vival for anaplastic astrocytoma has been quoted in the range of 3–5 years. However, 
a study that looked at outcomes for 562 IDH-mutated anaplastic astrocytomas 
showed a median survival of 9.3 years [5]. In contrast, IDH-wildtype anaplastic 
astrocytoma had an outcome similar to that of IDH-wildtype glioblastoma (grade 
IV) [11]. This is an example of how the molecular features of a tumour can prove 
more important than the traditional WHO grading system.

7.4.2  Anaplastic Oligodendroglioma

These are oligodendrogliomas with malignant features such as brisk mitotic activ-
ity, necrosis and microvascular proliferation. Like their grade II counterparts, they 
will have both an IDH mutation and a 1p/19q co-deletion. Failure to demonstrate 

IDH mutation
ATRX mutation
TERT wildtype
TP53 mutation

1p/19q not deleted

Diffuse astrocytoma

IDH mutation
ATRX wildtype
TERT mutation
TP53 wildtype

1p/19q co-deleted

Oligodendroglioma

Fig. 7.5 The molecular pathology of diffuse astrocytoma and oligodendroglioma. Note that the 
only mutation shared by both is IDH. Note that if an IDH mutated tumour has an ATRX mutation 
or a TP53 mutation it will not have an 1p/19q co-deletion and vice versa, a low grade glioma with 
a 1p/19q co-deletion will not have mutation in ATRX or TP53. These two molecular profiles are 
mutually exclusive, leading to the extinction of the concept of a mixed glioma or 
oligoastrocytoma
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these two genetic alterations means that the tumour under consideration is not an 
anaplastic oligodendroglioma. As well as being necessary for the diagnosis, both of 
these mutations are associated with a better prognosis and a better response to com-
bined radiotherapy and chemotherapy (see Chap. 15) [12].

7.5  Glioblastoma

Glioblastoma is by far the most common glioma in adults and is also the most 
malignant. They are almost invariably fatal with only very rare exceptions. The 
traditional name of glioblastoma multiforme (GBM) alludes to the many different 
appearances that this tumour can have microscopically. They typically occur within 
the cerebral hemispheres, but they can occur in the brainstem, cerebellum or spinal 
cord. Glioblastoma is defined as the highest grade of astrocytoma—a grade IV 
astrocytoma and as such the tumour cells possess astrocytic characteristics. They 
would also be expected to show evidence of cell proliferation in the form of mitotic 
figures and have either necrosis, microvascular proliferation or both [1]. In glioblas-
tomas, the necrosis is often lined by a layer of tumour cells and is referred to as pali-
sading necrosis (Fig. 7.1d). Microvascular proliferation is the abnormal growth of 
small blood vessels within the tumour (Fig. 7.1c) and is another cardinal feature of 
glioblastoma.

Glioblastoma can be divided broadly into two different types—secondary glio-
blastoma—which constitute approximately 10% of all glioblastomas and arise from 
a low-grade precursor (usually a grade II diffuse astrocytoma). In contrast, approxi-
mately 90% arise de novo, without a low-grade precursor, and are termed primary 
glioblastoma. Generally speaking, secondary glioblastomas tend to occur at a 
younger age of onset, 20s to 40s, and have a better prognosis. The distinction 
between secondary versus primary glioblastomas is more or less determined by the 
presence or absence of IDH mutations [1].

In the same fashion that a modern molecular understanding of low-grade glioma 
has put an end to the diagnosis of the mixed ‘oligoastrocytoma’, it has also led to the 
conceptual extinction of mixed high-grade gliomas, and the glioblastoma with oli-
godendroglial component (GBM-O) no longer exists [13].

7.5.1  The Molecular Pathology of Glioblastoma

Two molecular changes have been associated with a longer survival in glioblas-
toma—IDH mutations and O6-methylguanine-DNA methyltransferase (MGMT) 
promoter methylation (see Figs. 7.6 and 7.7).

7.5.1.1  Glioblastoma, IDH-Wildtype
Glioblastomas that do not have mutations in the genes for IDH are termed IDH- 
wildtype (Fig. 7.6a). These represent approximately 90% of glioblastomas. They 
have a peak incidence in patients aged 55–85 years (mean, 62 years [14]). Most 
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a b

Fig. 7.6 IDH wildtype and mutant glioblastomas. (a) There is no staining for IDH-mutant anti-
bodies in this primary glioblastoma (Glioblastoma, IDH-wildtype). This tumour would be expected 
to have a worse prognosis than the mutated one depicted in 5b. Unfortunately, the IDH-wildtype 
glioblastoma represents 90% of these tumours. (b) There is staining for IDH-mutant antibodies in 
this secondary glioblastoma (Glioblastoma, IDH-mutant). This tumour would be expected to have 
a better prognosis than the wildtype one depicted in Fig. 7.5a
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Fig. 7.7 The difference in survival of IDH-mutated glioblastomas compared with IDH-wildtype 
glioblastomas. Note a considerably better survival curve those with IDH-mutated tumours. From 
Hai Yan et al., New England Journal of Medicine 2009

patients die within 15–18 months of diagnosis, and less than 5% of patients are still 
alive after 5  years. The mean overall survival of patients with an IDH-wildtype 
glioblastoma, having been treated with radiotherapy and chemotherapy, is 
11.3 months [15].
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7.5.1.2  Glioblastoma, IDH-Mutant
Approximately 10% of glioblastomas have mutations in the IDH gene, usually 
IDH-1 but occasionally IDH-2 (Fig. 7.6b). These tumours develop in patients that 
are significantly younger (mean, 45 years) [3]. IDH-mutated glioblastomas have a 
longer survival than IDH-wildtype glioblastomas. The mean overall survival of 
patients with an IDH-mutated glioblastoma, having been treated with radiotherapy 
and chemotherapy, is 27.1 months, 2.4 times as long as that of patients with an IDH- 
wildtype glioblastoma [16].

7.5.1.3  Histone-Mutated Gliomas
Mutations in the histone genes have recently been demonstrated in a subset of high- 
grade gliomas [17]. The histone H3.3 K27M mutation is almost exclusively seen in 
high-grade gliomas occurring in the midline structures of the central nervous sys-
tem (basal ganglia, thalamus, brainstem, cerebellum and spinal cord). These are 
known as diffuse midline gliomas. This new category incorporates most cases that 
used to be called diffuse intrinsic pontine glioma (DIPG). These tumours may also 
have ATRX mutations. They tend to occur in children and generally have a very 
poor prognosis.

7.5.1.4  MGMT Promoter Methylation
MGMT is a DNA repair protein. It repairs the damage done to DNA by alkylating 
chemotherapy agents such as temozolomide. If the promoter region for MGMT is 
methylated, the gene is ‘switched off’, and the damage done to tumour cell DNA by 
temozolomide is repaired less effectively. For this reason, if a glioblastoma is 
‘MGMT promoter methylated’, it will tend to respond more to temozolomide. 
MGMT promoter methylation is therefore associated with improved survival in 
patients with glioblastoma when treated with temozolomide. Approximately 50% 
of glioblastomas are MGMT promoter methylated, but over 90% of long-surviving 
glioblastoma patients have MGMT promoter methylation [18].

7.6  Conclusion

The pathological classification of adult glioma requires determining both the type of 
glioma (astrocytoma or oligodendroglioma) and the grade of the glioma (generally 
II, III or IV for adult gliomas). Determining the glioma type requires examining 
tumour tissue with a microscope and may also involve conducting various molecu-
lar tests. The grade is usually still determined solely by the tumour’s histological 
features, but certain molecular properties may indicate a better or worse prognosis 
or treatment response. In general, the molecular changes associated with a better 
prognosis in adult glioma of grade II and III are the presence of an IDH mutation 
and the presence of a 1p/19q co-deletion. For the highest grade of glioma (glioblas-
toma), the two most important prognostic molecular changes are the presence of an 
IDH mutation and the presence of MGMT promoter methylation. Even with both 
these changes, glioblastoma has a poor long-term survival rate. Further research 
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into these tumours will undoubtedly reveal further prognostic biomarkers and hope-
fully new therapies that will treat, or at least control, these devastating diseases in 
the future.
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8Pre- and Post-operative Complications

Ingela Oberg

Abstract
The predominant factor of undergoing glioma surgery is not one of cure, since 
this cannot be achieved. The main purpose is to establish a definitive diagnosis 
and to achieve cytoreduction, in order to stabilise and hopefully improve the 
neurological deficits and also to enable other treatment options (such as radio-
therapy and/or chemotherapy) to be more effective, as they have less residual 
tumour bulk to deal with.

However, no surgery is without risks, and this is very much the case with 
neurosurgery, especially when dealing with gliomas that diffusely infiltrate the 
surrounding brain tissue, destroying specific functions as they grow and causing 
irreversible damage to the brain. Wound healing impairment, surgical site infec-
tions (SSI) and post-operative morbidity are serious problems in neurosurgery, 
associated with prolonged inpatient stays, increased costs and patient discom-
fort. Thirty-day readmission rates have become a proxy for quality of care, con-
tributing significantly to high health-care costs. Helping to reduce surgical 
complications and improve patient’s quality of life is pivotal to neurosurgical 
nursing.

This chapter will therefore explore some of the more common surgical com-
plications associated with glioma surgery (both pre- and post-operatively) and 
help equip the novice nurse with practical information about how to not only 
identify surgical problems early but also how to treat them effectively and how to 
help the patients and their carers cope with long-term side effects and adapt to a 
new way of living with a life-limiting disease.
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Learning Outcomes
• Be able to identify some of the more common pre-operative complications that 

glioma patients can develop or present with, and how these are managed.
• Be able to identify and safely manage some of the more common post-operative 

complications following glioma surgery.
• Be able to identify a rapidly deteriorating neurosurgical patient and know how to 

escalate and document any concerns accordingly.

8.1  Pre- and Post-operative Wound Care

If one was to audit the post-operative wound care advice given to patients upon 
discharge from each neurosurgical centre in the UK, there would undoubtedly be a 
vast variation in practice. There are no specific guidelines to adhere to, merely 
generic recommendations that apply to surgery in general, but not neuro-oncology 
specifically [1].

What we do know about wound care is that every measure needs to be taken to 
help minimise risks of infection, both pre- and post-operatively, as any infection in 
a newly operated glioma patient will prevent or delay the start of concomitant or 
adjuvant treatment with oncology. Staphylococcus aureus, for example, is a very 
prevalent skin bacterium, which causes no harm whilst on the surface of the skin. If 
it gets into the surgical wound however, it can quickly establish a foothold and can 
become a superbug known as MRSA (multiresistant Staphylococcus aureus), which 
in turn can have serious complications for the patients’ health and wellbeing [2, 3].

8.2  Hair Shaving

Patients frequently ask if they should shave their head prior to (and in preparation 
for) surgery, as they often have misconceptions around hair removal requirements for 
neurosurgery. This would be advised against, as razors can cause irritation to the skin 
surface, resulting in raised, swollen and inflamed hair follicles (known as razor burn), 
which in turn allow for easier transmission of the skin bacteria into the wound cavity. 
It is recommended hair shaving for surgical purposes takes place in the operating 
room with single-use (disposable) clippers to minimise infection risks. Only minimal 
hair shaving is done, a few centimetres margin around the scar itself [1, 4, 5].

Once surgery has been undertaken, the patient is often returned to the ward set-
ting with a surgical pressure bandage in situ. Depending on the type and complexity 
of surgery, it is recommended this dressing is taken off within 24–48 h to allow for 
adequate and accurate wound observations and documentation [1].

I. Oberg



111

Creating a hot, moist environment is a breeding ground for bacteria to establish 
themselves, so closed surgical wounds are often better left open to air, with simple 
surgical tape over the sutures should minimal oozing continue. Scarves or headwear 
can be worn when out and about should the patients feel it is unsightly.

8.3  Wound Closure

Closing of surgical wounds is very much down to surgical preference. There are no 
current guidelines within the UK on which techniques to use for primary or recur-
rent glioma surgery, and listed below are the varying techniques used for wound 
closure:

Nylon sutures—This is a very commonly used suturing technique, and the 
sutures are normally removed 7–10 days after surgery by either a general practitio-
ner (GP) practice nurse or by the neurosurgical specialist nurse, which then allows 
for detailed review of the wound at the same time. For early reoperations requiring 
reopening of the surgical scar, the sutures would normally stay in for around 14 days 
to ensure good wound closure [4].

Vicryl rapide (self-absorbing sutures)—This is an increasingly common tech-
nique to use mainly due to convenience—many glioma patients find it difficult to 
get to a GP surgery in the early post-operative days due to their inability to drive 
and/or due to their general clinical condition. With self-dissolving sutures, very lit-
tle needs to be done from a patient or carers perspective. The wound needs to be 
kept dry for around 3  days following surgery. Gentle washing with mild (baby) 
shampoo is recommended as other products may be quite abrasive and may sting as 
a result, in turn causing the patient to scratch their fragile wound and further increas-
ing the risk of infections.

Self-absorbing sutures need to become wet to dissolve, so after the initial period 
of keeping it dry, patients are recommended to soak the sutures in the shower and 
pat the wound dry with a clean towel. Strands of sutures will poke out of the scar as 
they dissolve, and it is important to advise the patient not to cut or pull them as a 
result. Normally the sutures completely dissolve within a 3-week period, but they 
have been known to take up to 6 weeks in some instances [4].

Staples—Surgical staples (or clips) are also a very commonly used closing tech-
nique. The staples are removed within 7–10 days after surgery depending on factors 
such as size and location of the scar. They are quick and easy to administer at the 
time of surgery. They have a lower frequency of keloid scarring and are straight 
forward to remove with staple removers. Often alternative staples are removed if the 
scar is large (e.g. a bifrontal craniotomy), with the remaining staples to be removed 
3–5 days later [4].

The downside of surgical staples is that the patient has to be discharged home 
with staple removers as this is not something GP surgeries have in stock due to the 
specialism involved. Hence, it is often more convenient to remove them as part of 
their neurosurgical follow-up, allowing for wound observations to be recorded at 
the same time.
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8.4  Cerebral Spinal Fluid (CSF) Leak

CSF surrounds the brain and spinal cord (central nervous system) supplying it with 
vital nutrients. It is a very proteinaceous fluid, laden with (amongst other things) 
proteins and glucose. As such, it is a very attractive substance for bacteria, as it 
gorges on the nutrients required to multiply. A CSF infection can therefore be very 
serious and lead to bacterial meningitis [6]. As a rule of thumb, if any wound leaks 
CSF, it is a sign that the fluid can seep out, and subsequently, ‘bugs’ can get it. Most 
CSF leaks will require hospitalisation to find the leak, repair the defect and monitor 
the patient for clinical signs of infection.

During surgery, after the craniotomy (removal of a portion of the skull), the 
dural layers need to be cut in order for the brain to be exposed and the tumour 
reached. The dural membranes consist of three layers (dura, arachnoid and pia 
mater—see Chap. 1 for further details)—the dura mater is a watertight layer 
which seals the CSF inside the central nervous system and prevents it from 
 leaking out [7].

CSF leak is (along with SSI) one of the most prevalent complications following 
neurosurgery. CSF leaks are more common in endo-nasal approaches, which will 
require post-operative nasal douching with saline solution. It is also very common 
following head trauma, where the dura mater has been sheared or torn as a result. 
However, it is not uncommon in other neurosurgical methods, where the dural lay-
ers have been disrupted, such as with glioma resections.

CSF leaks are normally relatively easy to identify. It is a clear fluid that is con-
stantly dripping and running, with tear-like droplets forming at the scar, continually 
seeping. Depending on the surgical approach, CSF can also drip continually from 
the nose (rhinorrhoea), but this is less common following glioma surgery. Sometimes 
the leak only becomes apparent when lying down and the intracranial pressure is 
elevated. It may dry on the pillow case with a halo effect. To confirm the fluid is 
indeed CSF, a sample will need to be collected in a sterile specimen pot and send it 
off to microbiology for beta-2 transferrin testing—this is a protein nearly exclu-
sively found in CSF [6].

Treatment for a CSF leak depends on the severity and location of the leak and the 
clinical condition of the patient. In some instances, all that may be required is an 
additional suture—in other cases a lumbar puncture or even a lumbar drain may be 
required to minimise raised intracranial pressure around the affected area, giving it 
time to heal spontaneously. In extreme cases reopening of the craniotomy and re- 
closure of the dura with additional dural seals, fibrin glue or dural replacements may 
be required [8].

8.5  Baseline Observations

Post-operative baseline observations include blood pressure and temperature read-
ings, in conjunction with blood tests such as white cell count and CRP (C-reactive 
protein, an infection marker). Visual inspection of the wound is also vital—does it 
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look ‘angry’ and swollen? Is it erythematous (red and inflamed looking) along with 
worsening swelling? An easy way to establish this is to outline the edges of the 
swollen area with a skin marker pen and see if the swelling exceeds this boundary 
line next time it is reviewed. Of note, post-operative swelling is to be expected; 
post-operative infections are not. Is the wound seeping, and if so, is it normal serous 
fluid or a mixture of blood/pus? Is it clear water-like fluid that seeps or drips regu-
larly from the wound, more so on lying down? If so, this is often a sign of CSF 
leakage which requires prompt intervention (see above section for more details). Is 
the wound very sore or hot to touch? If there is any clinical doubt, also swab the 
wound and send it to microbiology for testing.

8.6  Dehiscence

When a wound opens up partially or fully along the suture line, this is known as 
dehiscence. This is not very common but can happen if the skin is taught and fragile 
from treatments such as long-term steroid use, repeated operations to the same area 
or previous radiotherapy (RT) treatment to the same area—all of which makes the 
skin fragile [9]. In patients with a glioma on a short- course (accelerated) RT, treat-
ment may commence within 2 weeks of surgery, meaning adequate wound healing 
may not have ensued, leaving the patient at slightly higher risk of dehiscence occur-
ring [9]. Patients with severe and prolonged wound infections are also at risk of 
dehiscence—in some instances, involvement of plastic surgery teams may be 
required to help with skin grafting and tissue expanders to ensure adequate wound 
closure in very difficult cases.

Mild dehiscence can sometimes be treated by a GP or practice nurse with Steri- 
Strips or wound glue. However, in most instances, this will require surgical re- 
closure of the wound, and sutures are left in situ for longer (minimum 14 days) to 
ensure adequate knitting together of underlying muscles and tissues [4].

8.7  Surgical Site Infection (SSI)

Post-operative SSIs following primary glioma surgery are estimated to be in the 
region of 5%, rising to around 20% for glioma re-resections, following completion 
of chemotherapy and radiotherapy and prolonged use of steroids [9].

The reason for this large escalation of infection risk is twofold. Firstly, the 
surgeon needs to cut through the same incision line as previously and reopen the 
dura, both of which will have developed scar tissue formation and possible dural 
adhesions. This makes knitting of the fibrous tissues and muscles after second 
surgery much more fragile. Secondly, the wound will also be brittle as a result 
of likely dexamethasone usage (dexamethasone suppresses the immune system 
and is known to delay wound healing and cause thinning of the skin), and previ-
ous (possible) radiotherapy treatment, further adding to the risk of infection, 
abscess and dehiscence [9].

8 Pre- and Post-operative Complications



114

8.7.1  Abscess

An abscess can develop anywhere in the brain, but if related to prior surgery, it nor-
mally manifests itself within 6–12 weeks in the surgical scar (wound infection), in 
the underlying bone (osteomyelitis), or it can track along the surgical resection mar-
gin and develop deep inside the tumour cavity and/or the surrounding brain tissue 
(abscess). As most glioma patients will be on high-dose dexamethasone for a period 
immediately post-operatively, the risk of developing a SSI remains high following 
glioma surgery [10].

Clinical signs of sepsis (e.g. blood pressure changes, tachycardia and pyrexia) 
can be difficult to detect if the patient has been on dexamethasone, which can mask 
infection markers. The only certain way to detect an abscess is via neuroimaging, 
predominantly a contrast-enhanced CT head, to see if pockets of contrast-enhanced 
infection are picked up. For infection purposes a CT head is normally quicker to 
obtain in an emergency situation, and if required, a more detailed MRI head with 
diffusion-weighted imaging (DWI) to rule out (or in!) the presence of centrally 
restricted diffusion, confirming an abscess, can be undertaken.

In terms of an intracranial abscess (pre- or post-operatively), this is dealt as a 
clinical emergency with prompt neurosurgical intervention and aspiration of the 
abscess to help minimise long-term consequences. If not dealt with promptly, 
abscesses within the brain can be fatal or lead to non-reversible brain damage [10]. 
Once pus has been aspirated, this is sent to microbiology for culturing, and the type 
and duration of antibiotic therapy would normally be commenced on microbiology 
advice and input. In certain circumstances within the UK, if the patient is otherwise 
clinically well, long-term intravenous antibiotics (around 6 weeks of duration) can 
be administered by the outpatient antibiotic therapy (OPAT) teams, enabling the 
patient to be discharged home from the hospital, receiving treatment in the com-
munity setting, freeing up vital hospital capacity.

8.7.2  Osteomyelitis

As noted in chapter 6, the bone flap (section of the skull) is removed at the time of 
glioma surgery (craniotomy) - this is sterilised and is ready to be replaced towards 
the end of surgery, once the tumour has been excised. The skull (like any bone) is a 
porous substance, much like a honeycomb in its appearance, which means once an 
infection sets in, it is easy for the infection to establish itself within these porous 
cavities [7], predominantly as this section of the skull has no blood supply to enable 
white blood cells to adequtely fight any infection.

An infection in the bone flap itself is extremely difficult to eradicate, leading to 
a condition known as osteomyelitis. This will require prolonged inpatient stay for 
around 6  weeks or more of intravenous (IV) administered antibiotics, inevitably 
delaying the next crucial phase of the patients’ planned treatment. In some instances, 
these additional week’s delays are enough time for the glioma to regrow, and treat-
ment trajectories subsequently alter from active treatment to one of palliation.
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Preventing prolonged inpatient stay with IV antibiotics is vital for the patient’s 
well-being, medically, mentally and physically, and not least for the national health 
economy. This includes having a low threshold for a surgical review of the patient, 
should they have concerns about their wound. In many cases, the clinical nurse 
specialist (often referred to as a CNS or key worker) will arrange to see the patient 
as a ward attender or in clinic for a wound consult, rather than sending them to their 
general practitioner (GP) for review. Ultimately it is a surgical decision if the bone 
flap needs to be removed, either as a precaution or because it is infected—and that 
is not a decision a GP can make.

8.8  Pseudomeningoceles

This type of wound problem is very commonly found after posterior fossa surgery 
where the CSF passes through the fourth ventricle and down through the spinal 
canal. It can be common for fluid to seep through the craniotomy scar and ‘pool’ 
under the skin surface, as is demonstrated below (Image 8.1). Treatments of pseu-
domeningoceles are often managed conservatively with a ‘watch-and-wait’ 
approach, unless there are clinical signs of obvious infection. The reason for this is 
any insertion of a needle to drain fluid will simply allow the fluid to reaccumulate. 
Furthermore, every time an aspiration is performed, the risk of introducing a noso-
comial infection increases. Over time, the fluid should reabsorb gradually, but if it 
is persistently causing problems with ongoing treatment options (like fitting of RT 
mask which will be difficult due to altered swelling), or low-pressure headaches, 
then a surgical conduit or shunt can be considered [11].

Image 8.1 Image below shows large post fossa pseudomeningocele on unenhanced CT scan, 
measuring around 14 cm overlying the suboccipital craniectomy
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8.9  Evacuation of Acute Haematoma

There are two types of haematomas (blood clots) that can occur as a direct result of 
head trauma but which are also recognised complications of surgery to the brain: 
subdural haematoma and extradural haematoma.

Subdural haematomas occurring hours or a few days after surgery are referred to 
as acute subdural haematomas. They occur as a result of venous damage, and blood 
seeps from the damaged vessels, creating a collection (normally in the shape of a 
thin ‘crescent moon’) between the skull and the surface of the brain. Sometimes, 
these bleeds don’t manifest themselves until some weeks after surgery, and this is 
referred to as subacute or chronic haematoma—they are often treated conserva-
tively unless clinical signs of raised intracranial pressure are manifested.

An extradural (epidural) haematoma is a blood clot that forms between the inner 
surface of the skull and the outer layer of the dura. This is often caused by trauma 
to the head, with the source of bleeding usually arterial, hence the potential for rapid 
neurological decline with life-threatening implications and consequences (see 
image 8.2 below) [7].

Acute subdural haematomas and extradural haematomas (also referred to as epidural 
bleeds) with clinical signs of raised ICP and neurological deterioration require surgical 
drainage (either via burr hole or craniotomy) to prevent long-term damage or even death.

Clinical deterioration could involve fluctuating GCS (Glasgow Coma Score—see 
Chap. 3), acute confusion, hemiparesis and/or speech difficulties. Pupil(s) can become 
sluggish to light stimulation or even become fixed and dilated (unresponsive). Other 
symptoms may also involve worsening headaches (not alleviated by analgesics) along 
with vomiting, neck stiffness and photophobia [7, 12]. It is vital to perform and docu-
ment regular nursing observations and highlight and escalate any concerns you may 
have early. A CT head can confirm the presence of either form of haematoma.

8.10  Venous Thromboembolism (VTE)

VTE is a disease that includes deep vein thrombosis (DVT) and pulmonary embo-
lisms (PE), occurring in approximately 3% of patients undergoing brain tumour 
resections, including gliomas [13]. All patients should have a VTE risk assessment 
completed to identify and minimise risks, and patients should be fully mobilised 
within 24 h following surgery, where possible. If complete bed rest is indicated, or 
if the patient is requiring assistance (e.g. hemiparesis), ensure prophylactic regime 
with relevant anticoagulation is prescribed and signed for, once administered. In 
many neurosurgical centres, ALL patients receive prophylactic anticoagulation 
unless contraindicated, to minimise risks of post-operative VTEs. Applying com-
pression stockings for all inpatients is also a must in the UK—they need to be accu-
rately measured to ensure a good fit to aid in capillary and deep venous return [14].

Clinical signs of a PE would include sudden onset of shortness of breath (SOB), 
low saturations and shallow breathing with a stabbing pain on inhalation. Central 
chest pain in some patients can mimic signs of a heart attack. Prompt clinical inter-
vention is required, as PEs can be fatal: sit the patient upright with legs down to take 
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pressure off the heart and lungs; check saturations and blood tests for D-dimers; and 
ensure high-flow oxygen is administered via a facial mask. Ensure the medical team 
is alerted immediately—an urgent chest X-ray and CT pulmonary angiogram 
(CTPA) will be required to confirm the presence of clots and to also rule out other 
causes such as severe chest infection or a collapsed lung [15].

Once a clot (embolism) is confirmed, treatment will vary according to local 
guidelines and size and number of clots found. If PEs happen prior to surgery, con-
sider having an inferior vena cava (IVC) filter placed via interventional radiology to 
prevent clots from dislodging and spreading during (or shortly after) surgery. This 
can be done as a day-case procedure under local anaesthetic. The IVC filters are 
normally removed post-operatively on an individual basis once the patient has fully 
recovered, around a month or so after surgery [15].

Signs of DVT include red, swollen calf muscle with redness and tenderness to touch. 
The calf swelling is normally unilateral and not bilateral and can feel hot to touch [15]. 
A DVT can happen several weeks after surgery so can be a continued risk, especially if 
patients go home and take to bed. A leg ultrasound (doppler) can establish the presence 
of a DVT, and treatment would be as per local guidelines as described above.

8.11  Dysphasia

There are two types of dysphasia: expressive and receptive, both of which are very 
common in patients with a glioma, particularly those who have a tumour in the left 
fronto-temporal area as this (in most right-handed patients) is the dominant area for 
the speech and language cortex [16].

‘Expressive dysphasia’ means a difficulty in forming the correct words and creat-
ing complete, coherent sentences. Often patients know what they want to say, but 
the words come out jumbled and can sometimes be completely incomprehensible. 
‘Receptive dysphasia’ means the patient has difficulties in interpreting and compre-
hending the spoken words of other people.

Some patients with dysphasia also suffer from dysphagia, which is a medical 
term for having difficulties with swallowing. Symptoms can range from mild (drib-
bling, hoarse voice) to extreme (consistently choking on food). Patients with both 
dysphasia and dysphagia will need a thorough examination and evaluation by a 
speech and language technician (SALT) and a dietician to ensure patient safety is 
maintained and any possible requirements (such as thickened fluids), for continued 
and adequate nutritional needs, are met.

8.11.1  Aphasia

‘Aphasia’ is a complex communication disorder, meaning the patient is unable to 
formulate or comprehend language and is unable to read or write [7, 16]. In particu-
lar, patients with receptive and aphasic difficulties need to have their capacity 
assessed and their safeguarding needs taken into consideration (please see Chap. 13 
for further details).
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For patients with frontal and temporal gliomas in their dominant hemisphere 
(primarily left sided), surgery is often performed with the patient being awake 
throughout the procedure in order to fully map and assess their speech function-
ality during surgery and to minimise risks of developing dysphasia or aphasia as 
a neurosurgical complication [16].

8.12  Hemiparesis/Hemiplegia

Hemiparesis is defined as having a unilateral weakness on one side of the whole 
body. There is normally some functional ability there, even if mild. For instance, the 
patient may be able to wiggle their finger or hold someone’s hand but not be able to 
squeeze it. Hemiplegia, however, is a total paralysis of one side of the body with no 
functional ability. Both can be a temporary or permanent disability.

For glioma patients, treatment would normally comprise of steroid treatment 
with high-dose dexamethasone (e.g. 8  mg BD). This is to establish whether the 
symptoms are due to oedema (i.e. pressure-related effects), which would subse-
quently resolve the symptoms, and function would return to (near) normal. If the 
symptoms do not improve with dexamethasone, then the tumour has likely infil-
trated and permanently damaged this part of the brain and caused irreversible harm. 
In such instance, the merits and perceived benefits of surgery need to be considered 
and closely discussed in a multidisciplinary team (MDT) setting and subsequently 
with the patients and their caregivers.

Physiotherapists (PT) and occupational therapists (OT) need to fully assess the 
patients to ensure they are safe prior to discharge. In the UK, we would do ‘stair 
assessment’ with the physiotherapists to ensure the patients can safely and indepen-
dently navigate a flight of stairs with minimal assistance to minimise falls risk. A 
‘kitchen assessment’ is also undertaken with the OTs when a glioma patient has a 
weakness or has a residual impairment, such as confusion, to ensure they are safe 
and have the right manual handling equipment to enable them to remain indepen-
dent. This may include equipment such as grab rails in the bath, to a bannister on 
either side of the stairs, to a commode or raised toilet seat. Referrals to community-
based teams are instigated at this point as required.

From a nursing perspective, considerations need to be taken into account to help 
minimise complications associated with weakness or paralysis. Frequent reposi-
tioning to prevent pressure ulcers and elevating the affected limb on pillows to allow 
for adequate venous return need to be undertaken and documented. Falls risk needs 
to be done, along with a VTE assessment. Any changes in functionality should be 
documented and passed on to the relevant teams looking after that patient, either as 
a sign of ongoing recovery or as a potential and early sign of post-operative compli-
cations which in turn may require further investigations.

8.13  Posterior Fossa Syndrome

This is sometimes referred to as cerebellar mutism syndrome and is a rare surgical 
complication caused by surgery to the post fossa region. It is more common in 
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children and the developing brain as opposed to adults, but it has been documented 
frequently enough within the adult population too. Symptoms include speech dis-
turbances, dysphagia, decreased motor movement, facial nerve palsies as well as 
emotional lability [17]. Speech and language therapy (SALT) input is required for a 
swallow assessment and to obtain appropriate communication aids. A referral to a 
clinical neuropsychologist is also required to rule in (or out) psychological aspects 
that may be contributing to the post fossa syndrome.

From a brain tumour/glioma perspective, full recovery is anticipated as long as 
there is no evidence of stroke or other compounding factors; however, a time frame is 
difficult to establish, and the patient would be a suitable candidate for full inpatient 
neuro-rehabilitation, depending on age, performance status and overall prognosis [17].

8.14  Supplementary Motor Area (SMA) Syndrome

SMA is a rare post-operative complication following surgery to the supplementary 
motor area, predominantly following surgery to the parietal lobe, or the posterior 
fronal lobe. Patients will exhibit a reduction of spontaneous movement and diffi-
culty in performing voluntary muscle movements on the contralateral side to where 
surgery was performed, despite normal muscle tone. Main features of SMA include 
hemi-sensory neglect and apraxia, both of which are explored in more detail below 
[18].

Patients with SMA are expected to regain their motor functions within weeks to 
months, on the proviso the sensory-motor area was not permanently damaged at the time 
of surgery (or directly thereafter); and their neurological symptoms abated preoperatively 
with dexamethasone treatment, indicating these issues were predominantly oedema 
related in the first instance.

8.14.1  Apraxia

Apraxia (sometimes referred to as dyspraxia if symptoms are mild) is a neurological 
disorder where the affected person loses the ability to perform certain movements and 
gestures to command, even though their muscles and muscle tone are normal. Apraxia 
results from dysfunction of the cerebral hemispheres (in particular the parietal lobe) 
and can arise from damage to the brain, such as that caused by glioma surgery, espe-
cially if the tumour involved the motor or supplementary motor area [18].

Another common example of apraxia would be speech apraxia, where the patient 
has an inability to coordinate the tongue and muscles involved to produce speech, 
despite there being no abnormality to the muscles involved. Speech apraxia is not to 
be confused with aphasia however, and although they have similar manifestations 
whereby the patients have problems with expressing themselves with words, they 
have very different pathophysiologies behind them. Aphasia means the person has 
lost the ability to comprehend words themselves, whereas speech apraxia means the 
person has an articulation disorder and problems in initiating (and performing) the 
movements involved to create the spoken word.
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8.14.2  Hemi-sensory Neglect/Inattention

Sensory neglect is where the brain has an impaired ability to perceive objects or 
stimuli from one side of the body. This can be caused by damage to the brain, such 
as that caused by a glioma or from surgery. In a healthy brain, both right and left 
cerebral hemispheres attend to the right spatial awareness, but only the right hemi-
sphere attends to the left side of space. Hence, left-sided inattention is more com-
mon and often more severe in patients with hemi-sensory neglect [19].

Manifestations of sensory neglect are normally quite easy to detect. A patient 
who dresses themselves simply forgets to dress one side of their body, leaving arms 
outside of sleeves, or forgets socks and slippers on one foot. They will be unable to 
see a person approaching the bedside from one side, for example, so in order not to 
scare a patient by suddenly appearing out of nowhere, consider how and where the 
patient is placed in a ward environment. Stand in front of the patients or along their 
‘good side’ so that they are aware of your presence and can fully interact.

If the neglect is due to SMA, full recovery of the symptoms is to be expected, 
normally over the course of several weeks. However, it is important to recognise 
that hemi-sensory neglect can also be a lasting result following a cerebral infarction 
(stroke), not uncommonly seen following extensive glioma resections. Should this 
be the case, symptoms are likely to be more enduring and severe with a poor prog-
nostic indicator of future functional independence [19].

8.15  Post-operative Stroke

There are two main types of stroke, both commonly seen in patients with gliomas: 
ischaemic stroke and haemorrhagic stroke. An ischaemic stroke is where a blood 
clot blocks off the blood flow to that part of the brain, starving it of oxygen and 
nutrients. Ischaemia means reduced blood flow, and if this is compromising oxy-
genation to that part of the brain, it eventually strokes out [20]. As such, ischaemic 
strokes can sometimes be a direct consequence of a surgical intervention such as 
glioma surgery, where blood vessels have been cauterised during surgery (to prevent 
bleeding in the first place), increasing the risk of developing reduced flow or a clot.

A haemorrhagic stroke (also known as cerebral or intracranial haemorrhages) on 
the other hand occurs when a blood vessel bursts, bleeding into the surrounding 
brain tissue. Although the rarer of the two forms of stroke in the general population, 
this is commonly seen in patients with a glioma, partly due to the breach of the 
blood-brain barrier (BBB) and partly due to the increased risk of surgery. For a 
malignant tumour to grow, the BBB needs to be disrupted, allowing for valuable 
nutrients and oxygen to be diverted to the tumour. Furthermore, disrupting the BBB 
causes weakened blood vessels, increasing the risk of spontaneous bleeding [20].

Common symptoms of a stroke (whether ischaemic or haemorrhagic) can include 
any combination of facial asymmetry, slurred speech, unilateral weakness, thunder-
clap headaches, confusion, difficulty understanding others, loss or blurring of vision 
and dysphagia. Often, glioma patients present with stroke-like symptoms, and only 
during investigations and subsequent imaging is the glioma identified [20]. 
Symptoms can range from very mild to extreme, with the more extreme symptoms 

I. Oberg



121

likely requiring intensive inpatient rehabilitation in hope angiogenesis may recover 
some of the functional mobility over time [20]. Treatment of a stroke very much 
depends on which type of stroke the patient has suffered, and normally the cause of 
the stroke (if applicable) is treated i.e. high blood pressure, cholesterol, alcohol 
consumption, etc. to minimise the risk of recurrence [20].

8.15.1  Case Report

The below case report is an example of a patient who presented to Addenbrooke’s 
Hospital, Cambridge (UK), following a 3-month history of progressive expressive 
dysphasia and right-sided visual field loss. His name and age have been changed to 
protect his identity—he will be referred to as Mr Smith, and he was 60 years old at 
the time of presentation.

Mr Smith’s case was discussed in our neuro-oncology MDT meeting where his 
imaging was reviewed. His MRI scan showed a left inferior temporal lesion, likely 
a glioblastoma (GBM). He was seen the following week in outpatients clinic where 
the consultant neurosurgeon consented him for 5-ALA (fluorescent guided) crani-
otomy and awake resection of this tumour. Below is an extract from his clinical 
notes—identifiable information has been removed:

‘R-handed male
PMH: HTN
Family noticed problems
Lots of stress
Memory problems
Confusion
Looking at a mouse unable to name it
Unable to get words out
Started with little things
Progressively worse
Forgetful, can’t remember which hospital coming today
Vision intermittently going
Peripheral vision poor – worse above
Walking – fine
Limbs OK
H/A – very mild
Dizzy at times
Steroids – 8mg bd +PPI
Since starting steroids – H/A better
O/E: R hemianopia
Otherwise N
MRI-enhancing tumour L temporal lobe – extends superiorly
Medially is white matter fibres
TCI awake 5-ALA resection’

He underwent complete resection of the enhancing portions of his tumour less 
than 2 weeks later, and post-operative dalteparin (anticoagulant) was commenced 
after 24 h for prevention of VTE. He was recovering well on the ward, with no focal 
deficits and only mild dysphasia remained. He was beginning to mobilise with 
assistance of one, eating and drinking well with only minimal pain. He did have a 
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significant (albeit stable) facial swelling over his left cheek and eye, extending to his 
temple/ear area. This was very tender and sore to touch.

During the night, some 2 days after surgery, Mr Smith suddenly develops wors-
ening dysphasia, only being able to answer to ‘yes’ or ‘no’ questions and becoming 
very distressed. His GCS drops to 13/15. Documentation is as follows:

Patient becoming increasingly more dysphasic—(noted around 03:00), dropping GCS to 
13/15 because of it, being unable to form more than inappropriate words- ?Re-bleed

He continued to further drop his Glasgow Coma Scale (GCS) to 12/15, and an 
urgent CT head demonstrated a resection bed haematoma with an overlying extra-
dural haemorrhage with resultant mass effect and some midline shift (see below 
Image 8.2). He was taken back to theatre that same night for emergency evacuation 
of both clots, and made a good post-operative recovery, with his dysphasia  improving 
post-operatively and no noticeable residual limb weakness.

In the interim, his pathology report confirms his tumour to be primary, malignant 
WHO IV glioblastoma. He and his family were informed of diagnosis and the fact 
that this is an incurable malignancy with a limited life expectancy.

Mr Smith is subsequently seen by our oncologists who have open and honest 
discussions with him and his family regarding his prognosis and eventual treatment 
options. Due to his facial swelling, a radiotherapy mask is unable to be fitted until 
this is resolved. He is also very frail with episodes of dizziness with difficulties in 

Image 8.2 CT showing a left fronto-parietal extradural (epidural) haematoma and post-operative 
haematoma within the left temporal tumour resection cavity, requiring emergency evacuation
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walking and has visual disturbances. Mr Smith has also started developing anxiety 
attacks and does not wish to prolong his life if his symptoms and quality of life will 
not improve much beyond his current performance status. His symptoms were man-
ageable however, and he was offered concomitant chemotherapy and radiotherapy 
treatment (ChemoRT) with oncology.

He has full capacity and he eventually decides to decline any further treatments. 
Mr Smith feels he has been well informed every step of the way and had been antici-
pating a malignant diagnosis. He and his family have felt empowered to be involved 
in the decision-making, and he has made fully informed decisions, knowing what 
his options were, and likely outcomes of each option.

He is placed onto a palliative care pathway with end-of-life care undertaken in the 
community by specialist nurses and family members looking after his needs. He passes 
away peacefully at a local hospice some months later, surrounded by loved ones.

Points to consider: Close neurological monitoring by the nursing staff identified 
his declining neurology status quickly, and he was dealt with promptly and effi-
ciently. He recovered well following both neurosurgical procedures. He has a past 
medical history of hypertension (HTN), and his amlodipine had been withheld 
immediately after surgery, whilst simultaneously dalteparin had been commenced 
for VTE prevention purposes. Could this have contributed to his bleed?

Open and honest discussions with continuous patient involvement along his treat-
ment trajectory, anticipating the next steps (including the potential diagnosis and 
various treatment options), made it easier for the patient to both accept the definitive 
diagnosis and also to make informed decisions about what was best for him as an 
individual in regard to treatment options, side effects, benefits and prognosis.

Mr Smith was only 60 years old, and as health-care professionals, it is sometimes 
hard to accept that patients make decisions we would not have anticipated or neces-
sarily agree with. In the case of Mr Smith, he was offered concomitant ChemoRT 
treatment, which he subsequently declined.

8.16  Seizures

Please see Chap. 5 for in-depth discussion of medical management of  seizures and 
also Chap. 3.

8.17  5-ALA Nursing Implications

For high-grade primary brain tumours, a substance called 5-aminolevulinic acid 
(5-ALA or Gliolan) is taken orally by the patient around 3–5 h prior to surgery. It 
comes in a powder form for oral solution and is reconstituted with tap water. This 
clear fluid will help distinguish normal-appearing brain from tumour-infiltrated, 
diseased brain tissue by lighting up the tumour tissue as pink once it has been 
exposed to ultraviolet light—see Chap. 6 for more details. In the UK, it is licenced 
for use for primary (and recurrent), high-grade gliomas and can only be adminis-
tered if the surgeon feels at least 95% of the tumour can safely be resected [21, 22].
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It is administered as a drink (it has been reported to be very bitter tasting!), and each 
vial contains 1500 mg, dosed at 20 mg/kg. Take an adult male weighing 80 kg as an 
example, 20 mg/kg × 80 kg = 1600 mg, which is just over one full vial. In reality, this 
means discarding nearly a full vial of 5-ALA, which is not a trivial amount of money; 
hence lots of specialist neurosurgical centres now cap doses to a maximum amount of 
1500 mg (i.e. one full vial) with good effect. Certainly, in some UK centres, doses have 
been capped at 1500 mg for patients 75 kg and over—even with 120 kg plus patients, 
reductions in the fluorescent capabilities of 5-ALA have not been identified when capped.

Administering a drink to the patient a few hours prior to surgery seems straight-
forward enough from a nursing perspective. However, 5-ALA do come with some 
serious side effects which need some careful considerations: it is known to cause 
hypotension, so following administration, 30-min blood pressure checks need to be 
undertaken and documented, and any significant trends or alterations must be esca-
lated accordingly. It is contraindicated in patients with any type of porphyria and 
pregnant women [23]. If patients are on regular antihypertensives, these medicines 
should be highlighted to the doctor to see if they should be omitted on the morning 
of surgery or even a day prior to surgery. 5-ALA can also cause nausea and vomiting 
(risking the newly ingested dose to be brought back up), so an antiemetic is rou-
tinely administered at the same time [21, 22].

Following surgery, due to the photosensitive properties, the patient may be very 
sensitive to sunlight exposure, and a rash is a reported side effect. Patients having 
undergone 5-ALA resection should not be placed next to a window without an ade-
quate UV film, and following discharge from hospital, they should avoid direct 
sunlight or any photosensitising agents for up to 2 weeks following oral administra-
tion. Should surgery be delayed, a second dose does not need to be administered, 
but should surgery be cancelled and rescheduled a few days later, a second dose can 
safely be administered without ill effect [21, 23].

8.18  Carmustine Wafers

These are small, coin-like wafers that contain a cytotoxic chemotherapy agent called 
carmustine (also known as Gliadel). The aim of these wafers is as an adjunct therapy 
to surgery, in that chemotherapy wafers are directly placed inside the tumour cavity 
following near-complete resection of the tumour. As with 5-ALA, over 95% of the 
tumour needs to be removed for them to be deemed effective, and they also are 
licenced for use in primary (and recurrent) high-grade gliomas [24].

Once placed inside the tumour cavity, up to eight of these wafers are administered, 
and the surgical wound is closed as per normal. These wafers then start to dissolve 
once they come into contact with the CSF or blood in the tumour cavity, over a 
6-week period. As the wafers dissolve, they disseminate the chemotherapy into the 
surrounding brain tissue, with around a 5 cm margin, with the aim of killing off as 
many of the remnant tumour cells as possible. This is an additional treatment to con-
comitant chemotherapy/radiotherapy treatment as described in previous chapters.

As one might imagine, handling and disposing of chemotherapy agents need to 
be done with care, with the wafers signed out from pharmacy and signed on delivery 

I. Oberg



125

to theatres. Only qualified staff (normally specialist pharmacists or trained theatre 
staff) can handle the wafers. A pack of carmustine wafers contains eight individu-
ally wrapped wafers. They are stored in a dry freezer at −20 °C and can only be out 
of the freezer for <6  h prior to being returned again; hence surgery times (and 
requesting carmustine) need to be done with great precision [25].

Patients who have had carmustine wafers inserted into their tumour cavity need 
to be made aware of the cytotoxic risks by their medical team. Should they develop 
a SSI or CSF leak after surgery, this CSF will be contaminated with cytotoxic mate-
rial which may be hazardous to health [24]. From a nursing perspective, any han-
dling of wound dressings or suture removals needs to be done with double gloving 
to protect against chemical burns—not so much from a one-off use for a patients’ 
perspective but from repeated exposure to carmustine from several patients you are 
likely to nurse during your neurosurgical career. Furthermore, the dressings need to 
be disposed of as per your local policies and procedures for handling substances 
hazardous to health. If in doubt, please seek advice from your health and safety 
department. In the UK, we use purple topped chemotherapy bins, indicating these 
contain cytotoxic materials and need to be collected by hospital porters for incinera-
tion. Any materials affected by the CSF leak (such as pillow cases, shirts, pyjamas, 
etc.) also need to be disposed of safely and incinerated as a result.

8.19 Conclusion

Caring for patients with a glioma is a complex process and consideration needs to 
be given to every aspect of neurosurgical nursing, not least looking after the patient’s 
pre- and post-operative care requirements by helping to minimise any (un)foreseen 
issues that may lead to preventable delays to their treatment pathway.

As this chapter has demonstrated, there are a myriad of complications with vary-
ing degrees of severity that could arise at any stage in the patient’s treatment trajec-
tory. These complications may compromise the timing of anticipated surgery; the 
recovery process immediately after surgery; as well as negatively impacting on 
adjuvant and concomitant treatment options with oncology, at times necessitating 
their delay if certain complications such as wound infections arise.

It is hoped this chapter has highlighted some of the more common surgical com-
plications of glioma patients, as well as helping to equip the nurse with practical 
investigations and nursing interventions to consider when caring for this multifac-
eted patient cohort.
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9Neurorehabilitation

Michelangelo Bartolo and Chiara Zucchella

Abstract
People affected by brain tumours (BTs) can experience a wide range of symp-
toms and disabilities, such as reduced mobility, cognitive and psychological 
problems, difficulties with self-care and relationship and work issues, which can 
result in reduced ability in daily life activities and in performing (or maintaining) 
usual family and social roles, with a substantial impact on quality of life.

Neuro-oncological rehabilitation refers to the process of assisting a person 
who has become disabled as a result of tumour (or therapies) to improve symp-
toms and maximise functional independence, activity (e.g. walking) and partici-
pation (e.g. employment, reintegration into social and domestic life), within the 
limits of the persisting impairment. As for other diseases/impairments, disabili-
ties caused by BTs can be expressed within the conceptual framework of the 
International Classification of Functioning, Disability and Health (ICF), which 
was developed by World Health Organization (WHO) to describe health and the 
multidimensional health-related concerns of individuals. Symptoms and disabili-
ties may be addressed through a “multidisciplinary rehabilitation” delivered by a 
team of different healthcare professionals working in an organised manner. 
Nurses assume a pivotal role for the creation of a supportive environment for 
rehabilitation as most of nurses’ activities represent essential rehabilitative skills. 
Rehabilitation nurses also provide patients and caregivers with education and 
emotional support and act as a link between patients and families and the differ-
ent healthcare settings. The complexity of knowledge and skills required to 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-76747-5_9&domain=pdf
mailto:michelangelobartolo@habilita.it


128

 provide such comprehensive care illustrates the need for increasing  specialisation 
in neuro-oncology to strengthen and raise the nurses’ professional profile.

Keywords
Brain tumours · Neurorehabilitation · Neuro-oncology · Functional outcome · 
Nurse

Abbreviations

ADL Activities of daily living
ARN Association of Rehabilitation Nurses
BT Brain tumours
CNS Central nervous system
EORTC European Organisation for Research and Treatment of Cancer
GBM Glioblastoma multiforme
HGG High-grade gliomas
HRQOL Health-related quality of life
ICF International Classification of Functioning, Disability and Health
KPS Karnofsky Performance Status
OT Occupational therapy
PNS Peripheral nervous system
QoL Quality of life
WHO World Health Organization

Learning Outcomes
• To understand why neurorehabilitation becomes really important in achieving 

the highest degree of functional recovery and autonomy for glioma patients.
• To gain knowledge and insight into varying rehabilitation tools and knowing the 

difference between different concepts and types of neurorehabilitation—be it 
cognitive, functional or sensory-motor.

• To provide caregivers with support, education and coping strategies.
• To explore the crucial, specific neuro-rehabilitative roles and activities nurses 

undertake on a daily basis, which represent essential rehabilitative skills.

9.1  Introduction

Brain tumours (BTs) represent a heterogeneous group of lesions of the central ner-
vous system (CNS) in which can be recognised primary tumours and brain metasta-
ses. While primary tumours present a lower prevalence (it is estimated that 1/5000 
adults will suffer from a primary brain tumour), the incidence of brain metastases 
has recently increased due to the substantial development of oncologic therapies, 
with a predominance in the sixth and seventh decades of life.
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The primary adult tumours include meningiomas, schwannomas, primary CNS 
lymphomas and gliomas of the cerebral hemispheres (i.e. glioblastoma multiforme, 
anaplastic astrocytoma, low-grade astrocytoma and oligodendroglioma). In adults, 
high-grade gliomas (HGG), WHO grade III or grade IV, are the most common pri-
mary brain tumours, and glioblastoma multiforme (GBM) is the most frequent 
glioma.

BTs represent about 2% of the total incidence of cancer that will presumably 
increase in the future since the life expectancy is outspreading; the overall incidence 
is the same in males and females, but GBM is more frequent in men, while menin-
giomas and schwannomas occur more often in women.

Median overall survival in patients with GBM remains poor, 15  months for 
newly diagnosed GBM and 5–7 months for recurrent/relapsed GBM.

Given the poor prognosis of many BTs, the primary objectives of the therapies 
are to reduce morbidity and restore or preserve neurologic functions and the ability 
to perform daily activities as long as possible. Nowadays therapeutic progress in 
fact is transforming many of these diseases either into chronic processes or that 
require long-term treatments; however current forms of available treatment (i.e. 
chemotherapy, radiotherapy, surgery) often determine significant consequences on 
functioning and quality of life (QoL) of individuals with cancer.

Lastly, as far as public health is concerned, the impact of BTs is significant in 
spite of their low incidence because they include high direct costs (diagnostic 
resources, high complexity treatments and rehabilitation) and high unforeseen costs 
(labour leave, family and social expenditures). A population-based comparison of 
cancer survivors with matched controls found a substantially increased burden of 
illness in cancer survivors, manifested in days lost from work, inability to work, 
poor general health perception and the need for help with daily activities. 
Furthermore, compared with age-matched controls, cancer survivors reported 
poorer health outcomes, decreased functioning and higher levels of burden across 
multiple domains. Interestingly, these decrements were consistent across tumour 
sites and time since diagnosis [1]. Additionally, these concerns and functional dec-
rements appear to persist across age categories.

These data suggest that cancer patients experience an elevated burden of illness, 
and this relationship appears to exist irrespective of age, tumour site or time since 
diagnosis.

9.2  Brain Tumours and Disabilities: Rehabilitation Needs

Neuro-oncological patients are prone to a number of neurological symptoms, both 
sensory-motor and cognitive, due to the primary tumour itself (mass effect) or to the 
side effects of the treatments.

The most common symptoms induced by BTs may include headache, nausea and 
vomiting and drowsiness during the day and are commonly related to high intracra-
nial pressure, whereas local tumour effects might result in focal neurological prob-
lems, such as paresis, ataxia, dysphagia, sensory loss, visual-perceptual deficits, 
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cognitive deficits and seizures [2] (Table 9.1). Changes in personality and behav-
iour, as well as mood issues (anxiety and depression), also frequently occur [3].

Also cancer-related fatigue, low energy and weakness are frequent and extremely 
distressing symptoms among BT patients that may be one of the most challenging 
barriers to effective rehabilitation [4]. Fatigue is commonly considered to have a 
multifactorial basis, including several physical and mental factors such as pain, 
anxiety, deconditioning, sleep problems, anaemia, malnutrition, infection, cognitive 
disturbance as well as the type of treatment. Therefore, all patients should be evalu-
ated about potential fatigue with treatment, and potential interventions should be 
considered. Pharmacologic treatments for fatigue can include medications to opti-
mise sleep, mood and pain control, while among non-pharmacologic treatments 
exercise, behavioural and coping strategies, high-protein diet, adequate hydration 
and management of anaemia have been proposed.

Symptom severity fluctuates during the course of the disease, and patients may 
experience a temporary improvement when responding to treatment or a progres-
sive neurological and functional decline as the disease progresses.

Physical and neurological functioning can also be strongly affected by the side 
effects of treatments. In recent decades, in fact, therapeutic advances in oncology 
have prolonged the survival of individuals, also those with CNS tumours, even 
though these individuals are often left with residual neurological deficits [5]. The 
CNS and peripheral nervous system (PNS) in fact become “target” organs of the 
therapies, which in turn determine a number of side effects to be considered within 
the global evaluation of the patient: postsurgical morbidity; acute, subacute and late 
radiation effects on the normal brain; chemotherapy-induced toxicity; high-dose 
corticosteroids; and anticonvulsants can all produce adverse effects [4, 6] 
(Fig. 9.1a–c).

Overall, these symptoms cause functional impairments similar to those seen in 
patients commonly submitted to rehabilitation programmes [7] and have a consider-
able impact on patients’ daily life, hindering their ability to function independently 
and to maintain usual family and social roles, influencing ultimately their QoL as 

Table 9.1 The most common neurological symptoms in primary brain tumours

Cognitive deficits 80%
Motor deficits 78%
Fatigue 40–70%
Visual-perceptual deficits 53%
Sexual dysfunction >50%
Sensory loss 38%
Bowel/bladder impairment 37%
Cranial nerve palsy 29%
Dysarthria 27%
Dysphagia 26%
Speech disorders aphasia 24%
Ataxia 20%
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well as the QoL of their family members. Relatives bear the burden of care, which 
disrupts family life. Families experience initial chaos and confusion followed by a 
heavy burden of care and feelings of helplessness and isolation, with a negative 
impact on their well-being [8].

At this point the role of rehabilitation becomes really important to favour the 
highest degree of functional recovery and autonomy for patients and to provide 
caregivers with support, education and coping strategies.

The plasticity of CNS and its capacity to reorganise itself after damage represent 
the foundation of any rehabilitative intervention. Since Hebb’s suggestion that 

Fig. 9.1 Main side effects of therapies for brain tumours on central and peripheral nervous 
system
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neuronal cortical connections can be remodelled by experience, evidence derived 
from animal studies and new imaging techniques increased our understanding of 
neurological recovery and the role of rehabilitation therapies in promoting such 
recovery [9]. The neurobiological mechanisms of plasticity and spontaneous recov-
ery include cell genesis, functional plasticity and structural adaptations, such as 
axonal sprouting and synaptogenesis. Overcoming the old dogma that there is a 
fixed number of neurons in the adult mammalian brain that cannot be replaced when 
the cells die, the studies in the last century showed that in some areas (olfactory 
bulb, gyrus dentatus of the hippocampal formation, subventricular zone), neurogen-
esis (regeneration) may occur. Moreover, connections between neurons in the ner-
vous system are continuously being altered depending on environmental and 
behavioural stimulation and responses to bodily injury. Through axonal sprouting 
and synaptogenesis, the brain has the ability to form new functional connections 
after it has experienced a perturbation or injury [10].

The nature and timing of these mechanisms are revealed by the course of motor 
recovery observed in patients (mainly stroke survivors), most of whom reach their 
recovery plateau within the first 3–6 months. However, considering some prognos-
tic factors (type of disease, age, lesion site, neurological impairment and perfor-
mance status), it is widely accepted that improvements can continue for years, 
through rehabilitation-guided learning-dependent processes.

9.2.1  The “Total Pain”: A Global Concept

Literature data reported that between 30% and 50% of cancer patients experience 
significant pain due to disease progression or therapeutic interventions with a preva-
lence of 90% in advanced stages. Along with other factors, such as young age, 
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recent diagnosis and tumour aggressiveness, pain was significantly associated with 
a low level of functioning and a reduced QoL.

The neurophysiology of cancer pain is a striking example of the complexity of 
pain as it involves chemotherapy-induced neuropathic pain; iatrogenic radionecro-
sis (cell deaths due to radiotherapy effects); postoperative pain; inflammatory, isch-
aemic and compressive phenomena; and direct tumour invasion of tissues including 
nerves and plexuses with a neuropathic component [11]. However, it is not purely a 
physical experience but involves various other components of human functioning, 
including psychological, social and spiritual components as well as social relation-
ships, and it is often referred to as “total pain” to underline the global nature of pain 
within a “whole-person” framework [12]. The combination of these elements is 
believed to result in a comprehensive suffering experience that is individualised and 
specific to each patient’s particular situation. Albeit so widespread, pain remains 
one of the most difficult diagnostic and therapeutic problems in oncology, and lit-
erature evidence suggests that an inadequate assessment is far too common. Some 
nurses may rely only on their own observation to assess pain, without asking the 
patients to describe their pain; however, this approach does not allow to adequately 
evaluate a patient’s “total pain” because patient’s perspective or spiritual, psycho-
logical and social aspects are ignored. Moreover, the complexity of treating patients 
with “total pain” may be exacerbated by the patients’ inability to identify exactly 
which component is causing pain, as in most cases they may be unaware of the fact 
that their pain experience results from a combination of factors.

It therefore follows that pain assessment must include aspects that go beyond the 
mere physical manifestations of pain in order to effectively manage oncological 
pain and that the treatment of only physical symptoms, without a wider exploration 
of the other dimensions of the patient’s suffering experience, results in an incom-
plete and often inappropriate pain regimen [13]. Psychological support for patients 
and families confronted with a life-threatening illness is often overlooked and can 
be even more undermined when physical pain becomes the main focus of treatment 
plan. Family meeting including patient, family and health professionals can be an 
effective tool to overcome these difficulties as all members of the family may be 
heard and understood; may share feelings, concerns and expectations; and may sup-
port one another. Communication represents an essential intervention that allows 
health professionals to understand patients and family needs to provide appropriate 
interventions.

9.3  Taking Care of the Person with Brain Tumour: The ICF 
Framework

Owing to improved surveillance and treatment methods, survival rates of cancer 
have improved over time creating the need to recognise and attend to a variety of 
concerns unique to cancer survivorship. In order to identify such potential concerns, 
it may be useful to utilise an overarching framework to guide the provision of care. 
As for other diseases/impairments, disabilities caused by BTs can be included 
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within the conceptual framework of the International Classification of Functioning, 
Disability and Health (ICF), which was developed by the World Health Organization 
to provide a framework to describe health and the multidimensional health-related 
concerns of individuals [14].

The ICF framework is increasingly being used in the rehabilitation field, but it 
has been utilised for a diverse array of purposes in the field of oncology, evaluating 
functioning in persons with cancer, assessment in oncology rehabilitation, assessing 
the outcome measures and comparing the primary concerns of health professionals 
with those of their patients.

Briefly, the ICF model shifts the focus of disablement from cause to impact, from 
disability to health and function and from a static to a dynamic process.

Using a global approach to the person named biopsychosocial model, the ICF 
defines three domains of human function: body function and structure, activity and 
participation (Fig. 9.2). Body function and structure refers to the anatomical and 
physiological function of the body systems and is categorised into subdomains. 
Deficits in this domain are defined “impairments” (e.g. muscle weakness, spasticity, 
restricted joint motion, pain, visual deficits, seizures and poor cardiorespiratory 
fitness).

The activity describes the ability of a person to perform specific tasks such as 
bathing or showering, dressing and feeding; reductions in the activity domain are 
named “limitations”.

The participation domain describes the ability of a person to be involved in life 
situations. Participation restrictions describe the reduced ability of a person to main-
tain normal role functions in the person’s environment, where different factors can 

Health condition
(disorder or disease)

Body function and
structures

Environmental
factors

Personal
factors

Activities Participation

Fig. 9.2 The International Classification of Functioning, Disability and Health. Reproduced by 
the beginner’s guide developed by the World Health Organization (downloaded from: http://www.
who.int/classifications/icf/training/icfbeginnersguide.pdf)
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act as barriers or facilitators. For BT patient’s physical, cognitive and psychological 
factors may represent barriers to social integration. In the ICF model, health condi-
tions, personal factors and the environment interact dynamically across the three 
domains of body function to help determine whether disordered function results in 
disability (e.g. if a cancer treatment, such as chemotherapy, causes the development 
of peripheral neuropathy and ankle weakness, the patient may have a limited ability 
to walk “limitation” and may require long-term use of an ankle brace).

The ICF framework seems to be a useful model for describing global function 
in patients with a cancer diagnosis [15]. In recent years there has been increased 
use of the ICF in clinical settings, including ICF checklists to identify patient-
reported problems in both acute and chronic conditions, and the basis for defining 
a dedicated core set was described [16]. The development of ICF Core Sets pro-
vides clinicians and researchers with comprehensive but concise measurement cat-
egories that describe a patient’s global function from a biopsychosocial view. Some 
ICF Core Sets have been developed for patients with head and neck cancer and 
breast cancer.

The interaction among cancer as a modification of the health condition, impair-
ments in body function and structure, activity limitations and participation restric-
tions in the context of the person and the environment is relevant to define an 
effective oncology rehabilitation intervention. Compensatory strategies, adjusting 
goals and expectations, educating friends and family and accepting support from 
others, facilitate social reintegration throughout the trajectory of living with brain 
tumour.

9.4  The Multidisciplinary Approach

Rehabilitation was defined as “a problem-solving educational process aimed at 
reducing disability and handicap (participation) experienced by someone as a result 
of disease or injury” [17].

For persons affected by BTs, rehabilitation can be challenging because, as previ-
ously described, they can present with various combinations of symptoms, such as 
physical, cognitive, psychosocial, behavioural and environmental issues which can 
substantially impact their QoL and that need to be addressed through “multidisci-
plinary rehabilitation”. Multidisciplinary rehabilitation programmes assume that 
besides the anatomical or physiological problem, psychological factors such as fear, 
anxiety and mood disturbance may amplify symptoms; similarly, social/environ-
mental factors such as physical job demands, workplace and social issues may 
worsen disability. These insights have led to the design of interventions that address 
multiple factors, typically involving a combination of physical, psychological, 
social and/or work-related components, which are delivered by a team of clinicians 
with different skills [18]. Therefore, multidisciplinary rehabilitation can be defined 
as the coordinated delivery of multidimensional rehabilitation interventions pro-
vided by two or more disciplines (i.e. nursing, physiotherapy, occupational therapy, 
social work, psychology and other allied health), in conjunction with medical 
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professionals (oncologist, rehabilitation, surgeon, palliative physician), which aims 
to improve patient symptoms and maximise functional independence and participa-
tion (social integration) using a holistic biopsychosocial model of care, as defined 
by the ICF.

A multidisciplinary approach provides patients with skills needed to manage 
their own care to improve their coping ability, knowledge base and QoL. It priori-
tises patient-centred care and focuses on person’s functions and disabilities, using a 
goal-based functionally oriented approach that is time-based. Specifically, in order 
to engage in effective patient-centred care, personal factors such as an individual’s 
experiences, coping style, self-efficacy, attitudes, values, preferences and knowl-
edge are relevant factors for consideration, and the patients (as well as family or 
carer) are active participants in the goal setting process. The content, intensity and 
frequency of therapy in multidisciplinary rehabilitation can vary, as programmes are 
individualised according to clinical needs (e.g. physical reconditioning, task reac-
quisition strategies, cognitive and behavioural therapy, vocational and recreational 
programmes and psychological support).

Although not conclusive and with a “low level” of evidence, preliminary studies 
seem to support the benefit of multidisciplinary rehabilitation in reducing disability 
in people with BTs: persons in the multidisciplinary rehabilitation group in fact 
showed a greater improvement in their functional abilities (e.g. continence, mobil-
ity) and cognitive functions compared with standard care [19].

Given these general but essential assumptions, two main aspects make the neuro- 
oncological rehabilitation particular and need to be underlined: first, the “limita-
tions” due to life expectancy and the imposition upon health professionals to provide 
flexible clinical choices, with frequent reassessments and adjustments of the reha-
bilitative projects and programmes [5], and second, the “frailty” of neuro- oncological 
patients, due to the intrinsic features of the disease and the possibility of intercurrent 
clinical events, treatment side effects and comorbidities, which can cause sudden 
changes in the clinical pictures.

Considering these aspects, the model named “simultaneous care”, which is 
deeply multidisciplinary, seems to describe the best approach to neuro-oncological 
patients. This approach not only ensures the “continuity of care” (adherence to 
treatment protocols—in terms of both dose intensity and the dosing interval) but 
also introduces the supportive care (control the side effects related to treatment and 
manage comorbidities related to malignancy) and palliative care (prevention and the 
relief from suffering) at the same time as anticancer therapies are administered 
(simultaneous care) [20].

9.5  Sensory-Motor Rehabilitation

The health benefits of regular physical exercise have been recognised for centuries, 
and structured exercise training is considered critical for primary and secondary 
disease prevention in multiple clinical settings. However, for neuro-oncological 
patients until recently, clinicians were either not aware of rehabilitation services or 
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do not believe in the benefits of rehabilitation or just were uncomfortable providing 
such care for a progressive disease with poor prognosis. Only in the last decades has 
rehabilitation gained acceptance as a potential adjunct therapy for cancer patients.

Cancer rehabilitation attempts to maximise patients’ ability to function, to 
promote their independence and to help them to adapt to their condition, improv-
ing their QoL, no matter how long or short the timescale. Rehabilitation is rec-
ommended throughout the course of the disease with different aims according to 
patient’s needs; indeed, because of diverse clinical picture and varying levels of 
disability, an individualised approach is always warranted. In the early phase, 
the intervention aims to restore function [7], while in more advanced stages, 
rehabilitation is an important part of palliative care with the aim of preventing 
complications, controlling symptoms and maintaining patients’ independence 
and QoL.

When planning the rehabilitative intervention, specificity of medical treatment, 
complication of surgery and side effects of irradiation and chemotherapy such as 
fatigue have to be taken into consideration; side effects of corticosteroids and anti-
convulsants are also relevant, because their chronic use can be associated with 
myopathy, osteoporosis, behavioural changes and psychiatric disorders that can all 
influence the rehabilitation process [21]. Oncologic and other treatments may also 
impact the timing of physical therapy interventions, which should be performed in 
a phase of patient’s peak performance [5].

To date, about a hundred studies have been performed investigating the effects 
of structured exercise training in cancer population. Although studies were con-
sidered with “low level” of evidence [19], papers that specifically addressed the 
effects of rehabilitation in neuro-oncological patients demonstrated that BT 
patients, after inpatient rehabilitation, achieve functional improvements compa-
rable to stroke or traumatic brain injury patients, irrespective of the tumour type, 
location and concomitant tumour treatment [5–7]. Meta-analyses and systematic 
reviews reported that structured exercise training is a safe and well-tolerated ther-
apeutic strategy associated with significant improvements in a broad range of 
cancer-related toxicities including physical, fatigue, exercise capacity and 
improved quality of life. As a result, a number of exercise guidelines for cancer 
patients have been published.

In brain cancer trials, “established” clinical outcomes are usually represented by 
progression-free survival or overall survival that considers tumour control and con-
tainment of treatment side effects. In rehabilitation, objective assessment of patient 
function and performance is generally preferred.

Performance status is widely used at baseline because of its prognostic value, but 
there is relatively little emphasis on functional status as an outcome, although 
changes in performance may indicate the effect of a rehabilitative intervention as 
well as the presence of clinical progression.

There are two commonly used outcome measures of overall rehabilitation func-
tional outcomes: the Barthel Index, the simpler tool that focused on basic mobility 
function and personal activities of daily living, and the Functional Independence 
Measure (FIM®) that other than motor function and activities of daily living also 

9 Neurorehabilitation



138

includes cognition-communication. Although other tools can be used to measure 
multiple aspects of physical functioning in cancer patients, these tools are accepted 
in the literature as useful to describe overall patients’ functioning.

In the neuro-oncological literature, the Karnofsky Performance Scale (KPS), 
Fig. 9.3, is the most widely used outcome measure that allows patients to be classi-
fied as to their functional impairment. The lower the Karnofsky score, the worse the 
survival for most serious illnesses. However, this scale presents important draw-
backs, among which the most relevant concern is the fact that it was not specifically 
designed as an assessment for people with brain disease and therefore is oriented 
towards physical illness, rather than the effects of brain impairment (the concept of 
dependence, e.g. does not take account of the difficulties typical of people with 
cognitive impairment).

A further weakness of the KPS is that the lower levels of function are partly 
defined by dependence on medical support in hospital (an adaptation has been pro-
posed that is appropriate for patients living at home). Given the limitations of the 
KPS as an outcome for brain tumour studies, at present there is a gap in the tools 
available for brain tumour studies, and there is a need for consensus over whether it 
is sensible to try to adapt the existing instrument, or whether it would be better to 
adopt another approach. The overarching aim is to achieve an international consen-
sus on the core outcome set in neuro-oncology, also considering the patient-related 
counterpart.

Finally, in recent years, interest is growing in determining whether the benefits 
of exercise therapy may extend beyond symptom control to modulate cancer-spe-
cific outcomes (i.e. cancer progression and metastasis). Accordingly, over the past 
several years, research tried to shed light on the potential association between physi-
cal exercise, objective measures of exercise capacity/functional capacity and prog-
nosis following a cancer diagnosis as well as the cellular and molecular mechanisms 
underlying these associations. Knowledge of the effects and underlying mecha-
nisms will be critical to inform hypothesis-driven clinical trials and ensure the opti-
mal safety and efficacy of exercise in cancer control.

Karnofsky performance status scale

Able to carry on normal activity and 
to work; no special care needed

100 Normal no complaints; no evidence of disease
90 Able to carry on normal activity; minor signs or symptoms of disease
80 Normal activity with effort; some signs or symptoms of disease

Unable to work; able to live at 
home and care for most personal 

needs; varying amounts of 
assistance needed

70 Cares for self; unable to carry on normal activity or to do active work

60 Requires occasional assistance but is able to care for most of his
personal needs

50 Requires considerable assistance and frequent medical care

Unable to care for self; requires 
equivalent of institutional or 

hospital care; disease may be 
progressing rapidly

40 Disabled; requires special care and assistance

30 Severely disabled; hospital admission is indicated although death not
imminent

20 Very sick; hospital admission necessary; active supportive treatment
necessary

10 Moribund; fatal processes progressing rapidly
0 Dead

Fig. 9.3 Karnofsky Performance Status Scale
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9.6  Neuropsychological Issues: Cognitive Rehabilitation 
and Psychological Support

9.6.1  Cognitive Rehabilitation

Cognitive deficits in neuro-oncological patients may be found in one or more cogni-
tive domains, such as executive functioning, language and memory, with the preva-
lence ranging from 29% to 90% according to different tumour types; patients often 
report short-term memory and attention deficits as well as problems in word-finding 
and in carrying out complex tasks [22, 23]. In turn cognitive deficits can have major 
consequences on patients QoL, return to work or autonomy, as well as on patients’ 
ability to make informed decisions related to their own treatment and care.

Factors affecting cognitive functioning can be related to the patient (e.g. age, edu-
cation, psychological distress), the tumour (grade, location, biological features, etc.) 
and to the treatments (chemo-/radiotherapy, surgery). Mechanical effects of the 
tumour mass inducing ischaemic changes in the surrounding tissue, cell death by 
tumour-released excitotoxins and alterations in synaptic transmission can produce 
direct neuronal damages in the region of the tumour, as well as more widespread 
alteration of brain connectivity that harms cognitive functioning. Chemobrain or che-
mofog is the term used to describe cognitive side effects of chemotherapy that mani-
fest as a decline in memory, concentration and executive functions; also, the early- and 
late-delayed radiotherapy effects on cognition have been widely described [22].

As focal and more evident neurological deficits may often cover cognitive 
impairments, a comprehensive and sensitive neuropsychological evaluation is nec-
essary to detect possible deficits; conversely, standard screening tests aimed at cog-
nitive decline are often useless because they lack sensitivity and domain-specific 
information. Cognitive status was found to be a stronger prognostic factor for sur-
vival than physical state, as assessed by the Karnofsky Performance Scale and reli-
able also as an index of tumour progression. A lot of studies also reported a negative 
prognostic value of cognitive impairment on recovery, while a significant positive 
correlation between mental status at admission and functional outcome after reha-
bilitation treatment was found in other studies [24].

As pharmacologic interventions have not proven effective yet in the treatment of 
cognitive deficits in patients with gliomas, cognitive rehabilitation could represent a 
therapeutic option aiming at relieving patients’ cognitive deficits, improving the 
individual abilities to perform cognitive tasks, by retraining previously learned 
skills and/or teaching compensatory strategies, with the ultimate goal of fostering a 
positive adaptation of the patients to their environment.

Literature evidence in this field is still scarce, but preliminary evidence suggest 
that cognitive rehabilitation has a beneficial effect on cognitive performance and 
mental fatigue [24, 25]. Studies addressing the cognitive functioning of neuro- 
oncological patients by use of specific neuropsychological tools could prove to be 
very interesting, particularly in view of the evidence of effectiveness of neuropsy-
chological rehabilitation reported in national and international guidelines on the 
management of stroke.
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In the context of a multidisciplinary approach, cognitive rehabilitation can be 
combined with occupational therapy (OT) aimed at facilitating engagement in 
meaningful everyday activities and maintaining or improving patients’ indepen-
dence in performing the activities of daily living (ADL), through the use of a variety 
of techniques and tools (see Chap. 16 on AHP input for details).

Goals are defined in collaboration with the patients to identify the activities most 
important to their QoL. Usually training focuses on improving the patients’ func-
tional capacity, body, activity and participation level by adapting activities, regain-
ing or developing activity abilities and/or rebuilding and developing patient skills 
for preserving functional independence and avoiding the necessity for care from 
others [26].

Even if OT has the potential to limit and reverse cancer-related disability, it 
still remains severely underused in BT patients. Barriers to a wider utilisation of 
OTs are represented by the poor awareness of OT by the health professionals, 
lack of knowledge of whom OT would benefit and the practical accessibility to 
the service.

As more cancer rehabilitation programmes are developed and the scope of OT 
becomes better understood, accessing an occupational therapist will become more 
standard practice. Occupational therapists treat each patient holistically and use cre-
ative solutions to improve the overall cognitive and functional capacity of patients, 
making the occupational therapist a critical member of the multidisciplinary team.

9.6.2  Psychological Support

Feelings of anxiety, depression and future uncertainty were shown to be highly 
prevalent among BT patients as psychological reactions to the disease and to the 
treatments. Patients with HGG report higher levels of panic, depression, anxiety and 
fear of death than patients affected by low-grade gliomas. Besides being a response 
to stress, psychiatric symptoms may also depend on tumour location, patient’s pre-
morbid psychiatric status and cognitive impairment. Due to the dramatic emotional 
sequelae of having a BT, it is important that patients are routinely screened for 
psychological distress to implement adequate support intervention to improve their 
psychological well-being.

Psycho-oncology as an integral part of oncology has become internationally rec-
ognised, though it has not always been implemented as standard care. The primary 
aim of psycho-oncological management is to retain and optimise the subjective QoL 
of cancer patients throughout the illness trajectory, providing existential support to 
facilitate adjustment to diagnosis, treatment and end-of-life issues. Literature evi-
dences suggest that many people appreciate the opportunity to discuss existential 
fears and concerns early in the illness rather than support only being offered towards 
the end of life. This is particularly relevant considering that disease progression can 
greatly compromise people’s cognitive and communication skills.
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The effectiveness of psycho-oncological support (that ranges from psychoeduca-
tive measures to psychotherapeutic interventions) has been shown in various stud-
ies, both in group and individual therapies.

Professionally or peer-led support groups may provide patients with cancer with 
a sense of community, unconditional acceptance and information about the disease 
that they would not experience elsewhere. In addition, support groups have in dif-
ferent settings repeatedly been shown to increase the well-being of the patient. They 
may also facilitate the patient’s relationship with family and friends by relieving the 
burden of care and providing a safe place for the expression of emotions [27].

9.7  Family Care

Several studies have documented the considerable burden and distress that caregiv-
ers may face as a result of providing care without being trained or prepared for this 
role, with substantial physical, social and psychological consequences [28].

Caring for BT people in fact may be particularly challenging because of the rapid 
progression of the disease; the presence of cognitive impairment and behavioural 
changes; the fast, physical deterioration; the changes in family life that require the 
caregivers to take on new roles and responsibilities; as well as the uncertainty of the 
future. In a short time, a high level of assistance with personal daily living tasks, 
problem-solving and decision-making is often needed. In turn, caregivers’ psycho-
logical and behavioural responses to caregiving may impact on their own emotional 
and physical health and may also influence the quality of care delivered to the 
patient at home as well as the decision to institutionalise patients.

Intervention research suggests that educational programmes and cognitive- 
behavioural therapy may relieve neuro-oncology caregiver distress and that identify-
ing and addressing concerns early may lead to better carer health outcomes. 
Recommendations from literature include having educational programmes for care-
givers to prepare them for changes in their loved one and to increase understanding 
of treatment processes, teaching caregivers stress reduction techniques and coping 
strategies, involving caregivers more in communication and having family consulta-
tions in the crisis phase. In spite of this, the evaluation of family caregivers’ support 
needs is often neglected while focusing primarily on the patient, resulting in informal 
and undocumented needs assessment. As evidenced in the literature, the most preva-
lent caregiver needs soon after diagnosis usually regard “getting information about 
the illness and its evolution” and “dealing with fears and worries”, while at follow-up 
visits the needs usually shift on “getting a break from caring”, “practical help in the 
home” and “equipment to help care” as well as “managing patient’s symptoms” [28].

Professional support in assessing and meeting the unique support and palliative 
care needs of family caregivers of BT persons is imperative to enable them to con-
tinue their caregiving activities, easing their burden and maintaining the best pos-
sible level of patients’ well-being.

9 Neurorehabilitation



142

9.8  QoL and Palliative Rehabilitation

Despite multimodal treatment, the vast majority of BT patients cannot be cured and 
have a poor prognosis. Therefore, the benefits of therapies, in terms of prolonged 
survival or delay of progression, have to be carefully weighed against the side 
effects of the treatments, which may adversely influence the patient’s functioning 
and well-being during his/her remaining life span. For these patients the attainment 
of an acceptable quality of life is at least as important as the duration of survival.

Health-related QoL (HRQOL) is a multidimensional concept that includes phys-
ical, emotional, cognitive, social and spiritual aspects that are believed to be influ-
enced by a person’s experience, beliefs, expectations and perceptions. Although 
some concerns regarding HRQOL appear to be universal (e.g., emotional distress 
and/or impaired functional status), many others are uniquely determined and depend 
on the presence of factors that may initially appear unrelated to the disease 
process.

As QoL reflects the patient’s subjective evaluation of important and personal 
aspects of his/her well-being, HRQOL measures should be patient-reported, even if 
proxy-reported are still used when patient evaluation is no longer feasible.

In recent decades, with the debate on whether the survival endpoint alone can 
provide sufficient evidence of the superiority of one treatment modality over 
another, HRQOL has become an increasingly important endpoint in cancer stud-
ies, next to outcome measures such as overall survival, progression-free survival 
and time to tumour progression, and the American Society of Clinical Oncology 
has suggested that QoL measurements should be primary endpoint in any phase 
III study.

Measuring a complex aspect of the person, such as QoL, is by no means easy and 
a lot of instruments were developed over the course of years.

One frequently used HRQOL tool used for cancer patients is the European 
Organisation for Research and Treatment of Cancer (EORTC) QLQ-C30. This 
questionnaire contains 30 items organised into five functional scales: three symp-
tom scales, one global health and quality of life scale and several single symptom 
items. The EORTC QLQ-C30 is often used in conjunction with the brain tumour- 
specific questionnaire, the EORTC QLQ-BN20. This questionnaire, developed for 
and validated by BT patients, consists of 20 items subdivided into four multi-item 
scales on future uncertainty, motor dysfunction, communication deficits and visual 
disorders.

Although HRQOL is important in all stages of the disease, it is of utmost impor-
tance in the end-of-life phase, when the main goals of palliative care are to offer 
adequate symptom control, to maintain the QoL of the patients and their caregivers 
through the relief of suffering, to provide psychological support to spiritual needs of 
patients and families and to facilitate a calm and dignified way of dying, without 
inappropriate prolongation of life.

In end-of-life phase, medical concerns are often in regard to non-treatment deci-
sions (withholding or withdrawing) around therapies given for the alleviation of 
symptoms. However, often in advanced stages of the disease, patients manifest 
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cognitive deficits, confusion and disorders of consciousness that may reduce their 
competence and ability to participate in such critical decisions, leaving the whole 
responsibility on caregivers.

Hence, as patients’ participation in end-of-life decision-making is only possible at 
a relatively early stage in the disease course, advance care planning should be con-
sidered to reach a consensus about possible end-of-life decisions, in order to obtain 
a consensus, respecting both patients and caregivers’ values and warding patients’ 
autonomy [29].

9.9  Nurses’ Role in Rehabilitation

Until recently, the figure of nurses in rehabilitation has often been considered mar-
ginal as if their only role was to “prepare” patients for rehabilitation and much of 
nurses’ care remained invisible, receiving relatively scant attention in the 
literature.

Actually, most of nurses’ activities represent essential rehabilitative skills, used 
by rehabilitation nurses every day such as easing pain, mobilising, healing pressure 
areas or caring for wounds, providing adequate nutrition and hydration, administer-
ing medications and caring for sleep, rest and stimulation. Although the ultimate 
goal of rehabilitation is to enable patients to live as independently as possible, reha-
bilitation nurses may also be required to assist patients with everyday tasks as well, 
such as bathing and dressing, personal hygiene and continence.

As suffering from a disability or having a loved one who suffers from a disability 
can be very confusing and frustrating at times, rehabilitation nurses are also asked 
to provide patients and caregivers with education and emotional support in addition 
to their other roles. Of particular significance is the creation of a supportive environ-
ment for rehabilitation to occur. Unless such needs are fully met and built into an 
educational rehabilitation programme, all other activities are ineffective.

In addition to their clinical role, rehabilitation nurses also have an important 
administrative function, effectively acting as case managers, especially in acute care 
and acute rehabilitation settings. In this role, nurses must advocate for patients and 
families, representing their concerns regarding care both within and outside the 
clinical setting; moreover, nurses may provide a link between patients and families 
and the hospital. Patients and relatives often describe the role of the nurse specialists 
as one of active companionship throughout the disease, appreciating in particular 
qualities as availability, proactive and flexible support, professionalism and per-
sonal tone. The close contact with families allows nurses to identify caregivers 
whom are at risk of negative emotional and physical reactions to providing care and 
to plan appropriate and effective interventions to meet their needs. In fact, nurses 
are an essential resource to caregivers to assist with bringing out care demands as 
well as identifying resources that can decrease distress of meeting care demands. 
Nurses are often responsible for both teaching family and caregivers tasks of care 
and disease and symptom management, as well as being responsible for identifying 
factors that may place caregivers at risk for negative consequences and intervening 
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with the caregiver as necessary. Other topics frequently addressed by nurses include 
reinforcing information already given or providing additional information about 
treatment and side effects, changing of appointments, symptom advice and test 
results. The case manager must review each patient individually to establish what 
treatments and services are appropriate. This role is bound to become increasingly 
important in the context of the ever-increasing need to achieve better management 
of resources and shorter hospitalisations.

After discharge the district or community nurse has the potential to play a central 
part in community rehabilitation provision, by making assessments, referring on to 
other members of the multi-professional team, advocating for and liaising with 
other services, helping people to adapt, teaching and motivating patients and carers, 
supporting and involving families and providing technical care. A number of chal-
lenges to community-based nursing roles were apparent, including feelings of 
exclusion, lack of recognition, a lack of time for rehabilitation and paucity of refer-
rals for rehabilitation by clinicians. Greater clarity and recognition is needed of the 
community-based nursing contribution to rehabilitation, and there is a need to 
ensure that community nursing assessments contribute to patients’ rehabilitation 
goals and the promotion of independent living.

Specifically, in the field of neuro-oncology, the introduction of nurse specialist 
was strongly advocated; nurses who are interested in neuro-oncological rehabilita-
tion are concerned with changes and functional abilities, rather than the disease 
process, and with how to improve the remaining time, rather than with how many 
months an individual has left to live.

The complexity of knowledge and skills required to provide such comprehensive 
care to neuro-oncological patients illustrates the need for increasing specialisation 
within the health professions. Although nursing is purportedly about meeting the 
needs of all, the development of an understanding of patients with disabilities is one 
area that is generally not given specific attention in undergraduate nursing curricula. 
Only a third of nurses felt, with hindsight, that their preregistration education had 
provided them with adequate skills and knowledge for their role in rehabilitation; 
furthermore, nurses have expressed the need to have access to more education and 
training focused on rehabilitation per se and associated clinical skills, in order to 
strengthen and raise the profile of their professional role. In this regard, recent stud-
ies supported this view [30], and surely The Specialty Practice of Rehabilitation 
Nursing: A Core Curriculum, 7th Edition, published by the Association of 
Rehabilitation Nurses (2015), represents a key text in this area.
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A Voyage Around My Brain and Myself
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Abstract
My story of being diagnosed with a low-grade glioma includes the social, psy-
chological, emotional and physical challenges of living with a primary brain 
tumour. Each of these challenges can be seen in isolation, except each has an 
impact on the others. My life changed dramatically after the diagnosis on the 20 
March 2008. After my diagnosis, surgery and a period of stability, this situation 
has changed. Seven years on, the start of epilepsy and the tumour recurring have 
overwhelmingly changed my condition. The tumour growing and becoming 
inoperable has resulted in having radical radiotherapy. The next phase is the con-
trol of symptoms. Through this I have learnt about life and myself. Most of all I 
have learnt to seize the day.

Keywords
Low-grade glioma · Epilepsy · Radiotherapy · Management of symptoms · Living 
with a brain tumour · Fatigue

Learning Outcomes
• To gain first-hand insight and knowledge of a patient’s journey and intimate 

experiences of living with a low-grade glioma.
• To understand and have deeper insight into the impact such a diagnosis has on 

every aspect of their life and how they manage day-to-day life in the knowledge 
that their life expectancy will be greatly diminished.
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• To hear first-hand about issues and matters of importance from a patient’s per-
spective that may not otherwise be overtly obvious to the health-care 
professional.

10.1  Introduction

This is a story of living with a brain tumour for the past 9 years or, rather, becoming 
familiar with its symptoms and its impact on my family and me. In order to tell this 
story with clarity, I have taken a chronological approach whilst simultaneously 
extracting some key themes that have challenged me, frightened me and endorsed 
my belief in love and kindness.

At the age of 46, I was diagnosed with a very large WHO grade II astrocytoma in 
my right temporal lobe. I am married and have three daughters. At the point of diag-
nosis, they were 12, 14 and 16 years old. I qualified as a general nurse in 1983 work-
ing primarily in haematology. After 17 years of nursing, I decided to study sociology, 
which subsequently led to funding for a master’s degree, shortly followed by a doc-
toral exam (PhD). My intention in higher education had been to apply sociology to 
my nursing knowledge and pursue a career using these new skills—the diagnosis 
changed all that. However, writing this chapter has become a way of giving some-
thing back and extracting something positive out of a brain tumour.

When I talk about my brain tumour, it is never with respect, but I have an almost 
reverence for my brain; I’d like to think our brains are not only full of vital func-
tions, cells and synapses but that it also houses our minds, our souls and the essence 
of who we are. This is a recurring theme for me. Religious representation aside, 
Michelangelo’s ‘Creation of Adam’, for me, represents life and its connections to 
people. Michelangelo was an artist/anatomist, and it has been argued that his 
‘Creation of Adam’ is a depiction of the human brain (https://en.wikipedia.org/wiki/
The_Creation_of_Adam) [1, 2].

10.2  A Diagnosis

10.2.1  The Best Decision I Ever Made

I think perhaps most people remember the point at which they received a devastat-
ing diagnosis. It becomes etched in your memory and ownership of that diagnosis 
begins: for me, my brain tumour. Nine years on, I can still remember the intricate 
detail of events leading up to the diagnosis.

During the preceding 2 years, I had become increasingly tired. As a 44-year-old 
woman with three teenagers, trying to complete a PhD and managing a busy house-
hold, most people said it was my age. The General Practitione (GP) thought it was 
my busy life and that my painful legs were post-viral syndrome. The head-splitting 
headaches were put down to hormonal changes—depression was diagnosed and 
anti-depressants prescribed.
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In March 2008 I was struggling to submit my final PhD thesis. I fell asleep every 
afternoon, unable to concentrate or keep my eyes open. My eyesight was deteriorat-
ing. I already wore glasses for shortsightedness, but this was different, rather like 
looking through a mist. I could no longer put it down to the context of my life, so I 
arranged to see an optician—the best decision I ever made.

10.2.2  Seeing What We Don’t Expect to See

The first thing the optician asked me was ‘What are you doing here? It’s only a year 
since your last check’. She took my history of headaches, painful eyes that felt like 
they were bruised and constant tiredness. She examined my eyes and asked the 
technicians to do a visual field test. I’d never had this done before and didn’t realise 
I was missing the sight in the left upper quadrant of each eye (quadrantanopia). The 
optician explained this to me, but offered no hint of the significance. From that point 
onwards, I started to see the everyday behaviour of people we take for granted 
changing, and it greatly unsettled me. The optician asked me to wait and offered me 
a cup of tea! An optician had never offered me that before. She emphasised that the 
letter she had written must be dropped off to my general practitioner (GP) immedi-
ately, which I did.

My phone rang at 09.30 the next morning with the GP asking me to attend sur-
gery as soon as possible. That also had never happened before. As an independent 
woman, I had always done my own thing with medical issues (apart from baby 
scans and caesarian sections). However, this was different. Without asking, my hus-
band came with me. There was an unsaid urgency. My GP briefly checked my field 
of vision, and the reassuring look of understanding I was expecting didn’t come. 
Instead, indecision crossed his face. Eye casualty was called, and I was asked to go 
straight there.

For the next 4 h, I had various lights shone into my eyes, getting nowhere. The 
senior doctor was frustrated in trying to understand my symptoms, or lack of. 
Finally, late afternoon, he decided a CT scan of my head was needed. My husband 
went home to check the three girls were ok. Our oldest daughter was studying for 
her final school exams.

10.2.3  Truth Telling

My oldest daughter called me on my mobile to say the hospital had called and 
wanted to speak to dad but that he was on his way back to the hospital. Something 
was wrong. I was worried now. It was late afternoon, but the doctors and nurses 
were rushing around, something about ‘we’ll use that room and sister (nurse) can 
you come in too’. My husband arrived back, and we quickly exchanged stories of 
the last hour. We were ushered into the consulting room. I asked the doctor to be 
honest with me. He said in the gentlest way that I had a large brain tumour. In an 
apologetic tone, he said he didn’t know anything about them, and an admission to 
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the neurosurgical unit was organised. The senior nurse sitting to one side started 
crying. I just said, thinking I would die soon, that all I wanted was to get my girls to 
adulthood and to my husband, ‘you must marry again’.

10.2.4  Breaking the News

In shock my husband and I came up with some kind of plan to deal with the next 
24 h. He had to go home and concoct a story about mum staying in hospital over-
night: something about eyesight. Telling my family happened without any effort 
really. My twin sister happened to ring the house. My husband said I was in hospital 
and gave her the phone number. She phoned me on the ward. How do I tell my twin? 
I just blurted it out. ‘I’ve got a brain tumour’—silence and disbelief. I tried really 
hard not to lose it and said my concern was for the girls. The family grapevine 
worked well. Telling my twin was a forerunner to telling the girls and for my twin 
telling our 80-year-old mother. Telling the girls was one of the most awful things 
I’ve had to do in my life. My childhood had been straightforward in terms of people 
not being ill and dying. What was this going to do to the girls? One of my sisters had 
been diagnosed with a melanoma when her children were teenagers. Her advice was 
to be honest. As I told them on my return from hospital, my 16-year-old daughter in 
a typically pragmatic way said ‘we guessed mum’. My 14-year-old was devastated. 
The youngest has always said she took the news too well. Our lives changed in a 
moment of seconds.

In retrospect this was the right approach to take. My three daughters each with 
their own personalities took it in different ways. I don’t think the shock could be 
lessened in any way. The anxiety of keeping a diagnosis under wraps could only 
increase the stress.

10.2.5  I Don’t Want to Join This Club

“Hope” is the thing with feathers -
That perches in the soul -
And sings the tune without the words -
And never stops - at all -
And sweetest - in the Gale - is heard -
And sore must be the storm -
That could abash the little Bird
That kept so many warm 

Emily Dickinson [3]

10.2.5.1  The Misunderstood View of Brain Tumours
The public view of brain tumours is that it is a death sentence, which of course it is, 
in varying degrees. There is no cure. The common belief is that there is only one 
type of brain tumour, which many people die swiftly from. Certainly, famous 
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politicians such as Edward Kennedy and Mo Mowlam were reported to die quickly 
from their brain tumours. This misunderstanding of all brain tumours is perpetuated 
by TV drama and a general misunderstanding of brain tumours told as stories in the 
press. The notion that all brain tumours are the same does have ramifications at 
diagnosis. So, being admitted to a neurosurgical unit was, to say the least, very 
frightening. Over 48 h I learnt that I had a low-grade glioma, to which the blood 
supply was limited, and that this was a good feature. I could not comprehend at that 
time whether or not I could ‘live’ with a low-grade glioma—I thought I would die 
soon. This uncertainty is something which I continue to live with, and for me it 
underpins everything.

10.2.6  A Silver Lining: Hope but Not False Hope

On admission, two well-meaning patients told me that the bed I was allocated had 
been vacated by a lady expecting to die in 5 weeks and she was going to make the 
most of the time she had left. Their intention wasn’t to scare me but to indicate the 
resilience of people who have brain tumours. There have been many poignant 
moments like this over time. I have hung on to them in order to back up my sense of 
hope and pragmatism.

Sleep didn’t come but the duty night nurse did. I guess it’s difficult to come up 
with the ‘right’ words to say to someone with a newly diagnosed brain tumour. But 
his silver lining was that I was lucky because brain tumours don’t metastasise. Yes, 
I could be sitting here with a breast cancer, or cervical cancer, but this cancer won’t 
spread.

Hope comes in many guises. The neurosurgeon says it will be all right, neurosur-
gery has been transformed by technology, advanced life-support systems have made 
neurosurgery so much safer, that there is just a ‘fragment’ of tumour remaining and 
that it was low grade but with the caveat that it would progress (transform) into a 
high grade at some stage. The decision he and I took not to touch on statistics, 
because they bear no relation to the individual and their unique brain tumour. New 
treatments are coming along all the time. He is a wonderful communicator with 
empathy in buckets. I didn’t fear seeing him or feel dissatisfied. I trusted him, liter-
ally with my life.

I think trust is intertwined with hope. I know people who have approached a 
devastating diagnosis with scepticism and mistrust of their clinicians. Despite 
how my journey started, I consciously aimed to trust the clinicians. Although my 
past nursing experience helped inform me of this, I also concluded early on that 
I did not have the energy, or expertise, not to trust. Nonetheless, I have met 
people with brain tumours who have found a lot to be unhappy with about their 
whole experience. Sometimes I have thought that I’ve been too passive in accept-
ing treatment and supportive care. When I hear people complaining about the 
same clinicians who also look after me, it is confusing. It doesn’t bear relation to 
my experience.
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10.2.7  The End of Deference: Trust and Its Contradictions

The truth that makes men free is for
the most part the truth which men[sic]
prefer not to hear. (Agar 1965) [4]

When I started nursing in 1980, paternalism was in full swing. It was still the era of 
‘doctor knows best’. When the general surgeon came to do his weekly ward round, 
the nurse in charge would insist all students and auxiliary nurses were to be out of 
view. We were shuffled off to the sluice. The surgeon would come to the ward on a 
Christmas day to carve the turkey for the patients’ Christmas dinner.

The end of paternalism did not just happen. The 1980s brought with it a radical 
shift in how the layperson experienced all kinds of expertise, including health care. 
In terms of health care, prior to this the experts’ advice was heeded. David Held 
suggests that ‘the decade and a half following the Second World War was character-
ized by many as an age of consent, faith in authority and legitimacy’ [5]. 
Neoliberalism brought with it an enhancement of the client/patient. This reversal in 
authority brought with it a demand by the citizens over authority [6]. For the NHS 
the patient has become the consumer of health care who can challenge decisions and 
make informed choices.

This change in mentality and practice was not a bad thing. I had experienced the 
ward rounds when the doctor, standing as far away from the patient as possible, 
would tell the patient what to think and do and the doctor moving on to the next bed 
and the patient calling me back afterwards to explain what he had just said. This does 
not mean to say that it is perfect now, but there is an acknowledgement that doctors 
should not behave in a maverick way, and patients have the right to ask questions and 
make choices. The risk-benefit calculation that underpins all medicine is imperative. 
For some patients, there is a choice, an easy choice. For the person with a brain 
tumour, choice is not obvious—when there is no cure, choice is limited.

Choice is also contradictory. The chance to choose brings with it a certain free-
dom. The other side of that is the complexity of deciding and making the right deci-
sion. In the context of treatment for a brain tumour, the right decision is on a 
knife-edge. The multidisciplinary meetings for me have acted as a second opinion. 
No single doctor makes his or her own decision. I have trusted the clinicians to make 
the safest and best decision on my behalf. Trusting the neurosurgeons, anaesthetists, 
oncologists, nurses, radiologists, pathologists and all the other medical staff involved 
in my care (not mentioned here), for me, has been crucial to living with this tumour.

I think hope is an extension of trust. It can be a holistic, existential idea. It encom-
passes love, help and kindness and being kind to oneself, looking for the best in 
everything, even brain tumours. Not having hope, for me, is knowing this is a dis-
ease which, at this moment in time, has no cure. It resides in the brain where any 
insult impacts on the body and mind, bringing disability with it, and death. With that 
come sadness, anger and not emotionally existing. Having training in the philoso-
phy of science and an understanding of the antagonism between positivism and 
emotion, I put that impenetrable dilemma to one side.
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Hope and trust were and remain important to living each day with this thing in 
my brain. They underpin the enormity of this condition.

10.2.8  The Beginning of the Unknown: Treatment

10.2.8.1  Clearing My Diary
Being discharged home 48 h after being diagnosed with a very large brain tumour 
was surprising. There was nothing for me to do other than to keep taking the high- 
dose steroids. Surgery was planned for as soon as possible, so I was left in a state of 
limbo, waiting for a date.

I don’t remember much about the month between diagnosis and surgery, but the 
things that were uppermost in my mind were to spend as much time with my hus-
band and daughters and extended family. There was my youngest daughter’s 12th 
birthday to celebrate. This took on much more poignancy, as did everything else.

The undergraduate marking that I was in the middle of a diagnosis had to be 
dropped. Looking for a job had to stop as did getting on with my PhD. My diary was 
becoming empty, as I had to say no to things. This was done with sadness and 
marked the beginning of a journey I had no idea I was to embark upon.

10.2.8.2  The Postoperative Period
After a 10-h surgery, I woke up in intensive care having expected to be taken back 
to the ward. (My consultant later told me he had scraped the tumour off my brain-
stem, hence intensive care.) I wasn’t scared at all; in fact it was rather lovely. I was 
awake. I was alive. I remember coughing as the endotracheal (ET) tube was removed. 
So that’s what it’s like?

I woke with the anaesthetist at the end of my bed reassuring me. To his side were 
my husband and my twin sister with their arms around the girls. I delightedly told 
my sister I could move my left arm and leg. Twenty-four hours later, I was back on 
the neurosurgical ward and 4 days later discharged home. With intense pain from a 
dislocated jaw (temporal lobe tumour, they cut your mastoid muscles for one!) and 
gross swelling, I thought I’d be ok at home. From then on, my husband and our three 
daughters and I did our best to cope with someone (me) who was in shock, found 
doing anything with the pain difficult, such as eating or talking. I slept a lot. My 
family found this particularly distressing as I wasn’t the same person I was when I 
left home that morning prior to surgery.

10.2.8.3  Identity: Am I Still Me?
My neurosurgeon refers to understanding of how the brain works, as ‘the final fron-
tier’. But in all of its biological complexity and so much that is not known, I think 
the brain comes down to being a mind and encompasses who we are as 
individuals.

This has been the enduring concern for me, from the beginning until now. Was I 
the person I was before the diagnosis? Things had certainly changed. Who was I 
with a brain tumour before diagnosis? Who am I now that people with good 
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intentions have been inside my brain? Am I concerned about my mind or my brain? 
Where is the essence of who we are located in the brain? Do I have a soul and, if so, 
might it be in my brain? This tautology is exhausting and ultimately esoteric. Plato 
and philosophers thereafter have battled (and continue to battle) to understand and 
lay down what consciousness and the mind are, with no concrete answers. My 
youngest daughter, who has an old head on young shoulders, said to me a few years 
ago, ‘Mum, none of us stay the same’.

Initially these questions consumed me. Ultimately, I was concerned with my 
characteristics and personality. I asked my family and close friends, constantly: Did 
I seem to be the person I was before the surgery? Was I rational? Did I make sense? 
Did I look the same? Was I still a mother who cared? Unless you have had neuro-
surgery, I don’t think it is possible to ‘imagine’ what it might do to your sense of 
self. I certainly annoyed my family with this concern, and I suppose I began to 
reinforce it by this constant questioning. It became an acute problem for me when I 
interviewed for a job and was subsequently appointed. In a way I could start off 
being ‘me’ somewhere where nobody knew me. This should have been a positive 
thing; however, my new employers knew my diagnosis, and to them I was a brain 
tumour patient, rather than a person. I had been given a new identity, but its name 
was ‘prove yourself’. Disease or injury to the brain brings with it connotations a 
person who is perceived to be unable to be independent, to think, to make sense and 
to be irrational. So, I had to continually prove myself. It was a tough job, and when 
my contract ended, it was with a sense of relief. In retrospect, I now know all of this 
was made harder by fatigue (see below).

10.3  Getting on with Life and on My Way to Acceptance

I don’t remember with any great clarity the first 6 months after surgery. I slept a lot. 
My husband went back to work as his employer did not allow carers leave, and the 
girls went to school. My oldest daughter who was 16 at that time helped to organise 
the younger two. I have no idea who did the laundry and who cleaned the house or 
cooked our meals. The running of the house became a mystery. What I slowly 
became aware of, however, were changes in my physical as well as visual abilities.

The worst of these were the visual problems. I first noticed a worsening in my 
field of vision when I walked into rooms. Looking down as I entered a room, I 
missed people. A few seconds later, I would lift my head and see whoever was there. 
My husband and children would look at me with a puzzled look as I realised I had 
missed them. This was a shock, and I knew it hadn’t been this bad before the sur-
gery. I convinced myself I was going blind. The subtle double vision which I didn’t 
realise I was experiencing at that time confused me even more. I have no doubt this 
experience lowered my mood and shattered my confidence. I didn’t tell anybody 
about my fear of going blind. I felt my family had been through enough and we were 
just coping from day-to-day.

My 6th month surgical follow-up with my consultant revealed a slight worsening 
in my visual field, but he said it wouldn’t worsen beyond that. Along with this came 
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a warning, delivered gently, that getting my driving licence back could be difficult. 
However, he said I would drive again. The good news was that the ‘double vision’ 
could be corrected with prisms and to see my optician to organise this. My husband 
and I literally ran out of the hospital and went straight to the optician. The kindness 
that was shown when they picked up the tumour continued. A very empathic optician 
reassured me that the diplopia was easy to correct. I collected the glasses the next 
day. They changed my life. Seeing became sharp and everyday life became easier.

10.3.1  Fatigue

Fatigue is a vague and difficult condition to describe. Fatigue is not tiredness, and it 
is difficult to explain this to people. Fatigue is so much worse than that. The first 
time I was introduced to this term in the context of illness was by my GP. I am quite 
sure I experienced this before my diagnosis. Fatigue is now a huge part of my life. 
Some days are better than others. My experience of it is the feeling of having abso-
lutely no power left in my limbs, ‘jelly legs’ as I call them, and having nothing else 
to give in terms of energy, emotional and cognitive input. Occasionally I have the 
thought that this is what it must feel like going towards death, when the body is clos-
ing down, but not giving up. The closest thing I could describe it to would be the 
first 12 weeks of pregnancy. The word fatigue is overused, as it seems everyone is 
fatigued—after exercise, a day at work, or too much to do. This is not to say people 
don’t experience fatigue, but when it occurs on an almost daily basis, it drains 
momentum, resulting in some days being overwhelming.

Over the last 9 years, I have been offered advice from many people, professionals 
and lay people. Some of the advice has been contradictory, for example, exercise 
when you’re feeling fatigued. Exercising when you feel depleted is so difficult. I 
have taken bits of the advice and used it to try and find what suits me and what I can 
fit into a 24-h period. When I was working, I didn’t measure the fatigue; I just did 
what I had to, not what I wanted, for example, going to bed at 8 pm in order to be 
able to get up the next day at 7 am to prepare for work. This resulted in life being a 
cycle of work and sleep. Knowing it is inevitable that you will leave this life too 
soon—making the most of relationships, enjoying leisure and enjoying life—takes 
on more importance. So rather than just doing what you have to, doing what you 
want to becomes important. With the recurrence of the tumour and the onset of 
epilepsy, taking anticonvulsants and effects of recent radiotherapy, fatigue has 
changed and become more intense. The gaps between ‘bad’ days are getting shorter. 
Importantly, I have reached an emotional acceptance that it is a disability, and some-
times it will win on any particular day. I am now at the point that I measure my 
ability to do things very carefully. If I want to go shopping, for example, I will plan 
my route from the bus stop to each shop (no more than three!), with the last one 
close to the bus stop. It has taken a long time to accept that a taxi might be needed 
to get home, instead of taking a bus. If I want to swim, I will take the day before and 
after very easy. This is a tricky one. Exercise is supposed to help fatigue, but for me 
there is a price to pay, namely, more fatigue.
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The most difficult element of fatigue is its invisibility. You’re disabled but you 
look well. Is it real or is it imagined? People without a brain tumour likening their 
fatigue to yours—it’s difficult to say, but it really is not the same. It matters ulti-
mately, because understanding the limitations it places on the lives of people with 
brain tumours helps the sufferer. So, when I decline an evening out or have to renege 
on plans, it’s accepted as authentic, especially as I quite often overestimate what I 
can manage in a day.

10.3.2  Employment

As stated, I was completing my PhD at the time I was diagnosed. The intention had 
been to finish the PhD and find work outside of nursing that would be fulfilling. 
Perhaps something that would still involve health care in some way. I had been to 
two interviews in the weeks before diagnosis, but unsuccessful. Hence, at diagnosis, 
I was unemployed and without a salary that would help pay the mortgage and 
household bills. I had asked my consultant at the first postoperative appointment 
when I could work, and he answered immediately there was nothing to stop me 
from working. I was surprised but delighted. I could start applying for jobs. However 
rather than improving my self-worth, it depleted it. I failed at three interviews, feel-
ing useless. At the 1-year anniversary of my diagnosis, I secured my first job as a 
researcher. This was a bittersweet job. I gained a sense of achievement, but as previ-
ously alluded to, I was seen as ‘a brain tumour’.

10.3.3  Understanding Disability

I hadn’t understood that I was disabled or the impact the fatigue and my sight impair-
ment would have on my ability to finish a week of part-time hours. I was helped to 
the acceptance of being disabled by a wise woman who had been disabled all of her 
life. She reiterated that we are disabled by society. This is the social model of dis-
ability [7]: societal norms ‘disable’ us, not our impairments (the semantics of dis-
ability versus impairment is complex and contested). People who have impairments 
are not inadequate; in fact people who are disabled persevere every day of their life 
and are resilient. The social model of disability [7], whilst not fully embraced by all 
of medicine, is part of disability legislation. The Disability Discrimination Act 2010 
[8] sets out clearly that long-term illness which affects how we live on a daily basis 
is a disability. This really was news to me. Disability is still identified as the signage 
of the wheelchair on disabled toilet doors. I wish I had had this information at the 
point of looking for work and going back to work. It would have helped me avoid a 
huge amount of distress and the collapse of my self- esteem and self-worth.

At the point the epilepsy started, it coincided with the end of the academic year. 
The sedative effect of the anticonvulsants, the continuing fatigue and responsibility 
of the job helped me to make the decision to stop: I was not giving up, and I had 
reached an acceptance.
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10.3.4  Not Driving

The Driver and Vehicle Licensing Agency (DVLA) [9] rules and regulations are 
complex. I was able to tick a box against craniotomy, having an unstable brain 
tumour, epilepsy, sight impairment and fatigue. Rationally I knew I was not safe to 
drive, but the emotional part for me was mourning the loss of independence. I have 
always told my daughters that passing my driving test was the best exam I have ever 
passed. It is one of those things; until you’ve lost it, you do not understand the value 
of it. My family did not understand my sadness at not being allowed to drive. I was 
alive—How could I place the inability to drive ahead of living? Not driving brought 
with it ‘embarrassing’ moments and frustration, explaining to people I wasn’t driv-
ing because I had a brain tumour, not because I was a drunk driver. How does one 
say that in a rational and unemotional way? I missed not being able to help my 
children, getting them from A to B. Not being able to reciprocate lifts with other 
parents left me apologising profusely. Thank goodness for the Internet and online 
shopping! After a year of not driving, my consultant agreed that I should start reap-
plying for my licence. This is such a long story; it would need a book in itself to tell 
it all. Nonetheless, there are some key moments, which closely follow the Kubler- 
Ross’ cycle of grief and loss [10] and the rollercoaster of my experience:

• Being told by a DVLA-appointed optician that my sight impairment meant I 
would never drive again and then being handed a small piece of paper with the 
number of the local Royal National Institute of Blind People (RNIB) branch! 
Devastation.

• Dealing with the DVLA as an organisation that does not deal with ‘cases’ but 
numbers, endless hours spent on the phone and subsequently being turned down 
three times in as many years.

• My consultant suggesting that I contact an undervalued organisation called 
Driveability [11]. They ended up being my advocate and gave me confidence to 
challenge the DVLA and to show I had ‘adapted’ to my sight impairment.

• Passing a driving test in a car I had never driven, on roads I had never driven on, 
after 3 long years of not driving, and I could only have one shot at this. I passed! 
Then finding out the DVLA was only renewing my licence for a year. Having my 
licence renewed twice, still going through rigorous tests to prove adaptation to 
my sight loss.

• A week after getting my licence back, one of my daughters was admitted to the 
hospital with a serious illness. Driving meant I could visit her every day for a 
long period of time.

• My first tonic-clonic seizure (leading to a subsequent diagnosis of epilepsy), 
occurring after a long journey to pick up one of my daughters from a university 
I had broken the journey up staying overnight with my sister. I thought I was 
rested enough to manage the next leg of the journey. My daughter and I left her 
university at 4  pm and got home 6  h later having made no breaks in driving 
despite my daughters’ requests to have a break. We got home and I was tired and 
went straight to bed. My husband found me having the tonic-clonic seizure at 

10 A Voyage Around My Brain and Myself



158

around 10.30 pm. My daughters too saw this happening. I had been so close to a 
car accident. It was a big wake-up call in recognising the seriousness of this dis-
ease. Giving up my licence was not difficult.

Since the start of epilepsy, I have not fought with myself about driving and have 
not asked the doctors their opinion on the possibility of getting my licence back. I 
think perhaps in reaching acceptance of not driving again, I have reached accep-
tance of having this tumour.

10.3.5  The Long View: Watch and Wait

I didn’t search the Internet in terms of information and research on brain tumours. 
This was done very consciously. I did not want to frighten myself. My research train-
ing had also armed me with the knowledge of peer review and the ceaseless, erroneous 
information on the Internet. My consultant had also, in my opinion, delivered the plan 
for follow-up and results of MRIs in a way that didn’t frighten me. Although I was put 
onto the protocol of ‘watch and wait’, he didn’t give it that name. My passive approach 
and stable condition meant talk of the future was optimistic and to carry on with 
annual scans. I was happy to go along with this plan. Instead of thinking about the 
tumour immediately on waking up, looking forward to the day ahead took its place, 
just as my consultant had said it would. I was optimistic and continued to know I was 
lucky that my optician had picked up the tumour when she did, lucky to have a con-
sultant who was prepared to go for a subtotal resection of the tumour (where others 
would have simply offered a diagnostic biopsy), lucky to have a loving family and 
friends and lucky to be alive. I had a stable low-grade glioma.

10.3.6  Recurrence: The End of Contempt for My Brain Tumour

Regarding this tumour as a ‘stable, low-grade glioma’ came to a traumatic end, with 
the onset of epilepsy. I was slightly bewildered but mostly not surprised. At that 
point, I was 6 years on from my diagnosis and resection. I had been close to my 
annual appointment with my consultant for results of the most recent MRI scan. I 
realised I was at a different stage of this disease but quickly burying it.

For my family, this phase matched the trauma of the postoperative period. At my 
annual review, I was told the tumour had started growing again and that the seizures 
were a result of this. I had a consultation with a doctor I had never met before, not 
‘my’ surgeon. This new doctor reassured me that the plan was to continue with 6 
monthly MRIs. Reassured? Not really, in fact, feeling the most nervous I’d felt since 
the postoperative period. This was not the best way to deliver this news: hearing it 
from a doctor I had never met and did not know; it should have been ‘my’ surgeon.

I went home and started to experience some strange episodes. Excessive gulping 
preceded by a warm feeling that travelled down to my stomach, what I imagined to 
be a panic attack. After my youngest daughter observed an episode of my jumbled 
speech over a 2-min period (expressive dysphasia), I secured an appointment with 
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‘my’ consultant. As ever he didn’t frighten me with talk of where exactly the tumour 
was heading for. We discussed the next steps. He advised me that further surgery 
was too risky, with a high chance of inducing a stroke. He offered to do the surgery 
if I wanted it, but I needed no persuasion. At that appointment, I had what I have 
come to know as a complex partial seizure. Referral to a neurologist quickly fol-
lowed, for medical management of my seizures. By the time I was seen, a lot of my 
day was peppered with complex seizures preceded by anxiety attacks.

The neurologist approached the diagnosis from a different perspective and was 
the first doctor to talk about timelines. I was looking at a survival of 10 years. It was 
a surprise to hear a doctor mention those numbers for the first time, although I had 
read enough at this point to have an idea of survival times. However, all the reading 
I had done could not buffer this news. It made all of my reading real, the power of 
face-to-face communication. From there I was referred to a neuro-oncologist who is 
now my main consultant. At my first appointment with her, the first thing she said 
was that I was unlucky. I think that says it well. There is no point going over what 
might have caused it. It gets you nowhere. It is a rare condition, and I am glad it’s I 
and not one of my children.

A year ago, I completed a 6-week course of radical radiotherapy, my lifetime 
dose. The multidisciplinary team (MDT) had advised that the time had come to take 
action in the form of the aforementioned radiotherapy. I did not argue with this deci-
sion, my trust kicking in as ever. My tumour responded well to the radiotherapy—
some of the swelling subsided—and the seizures have pretty much ceased. This has 
made a huge difference to my quality of life. The side effects of the treatment, 
however, have been an increase in my fatigue levels.

My ability to manage numbers is very poor now. My short-term memory is not 
great. At the time of writing this, I am not ready to accept the cognitive changes. The 
anticonvulsants were increased at the beginning of the radiotherapy, and this dose 
has not changed. My neurologist has told me that I am on a fairly high dose of anti-
convulsants that probably contributes to my increased fatigue.

I have had a few episodes which, when I described them to my neurologist, we 
agreed were out of body experiences. I was glad he used that term first as it sounds 
like a story line from a movie. They have been frightening episodes, feeling myself 
slipping away and desperately trying to ‘get back’. These episodes have felt real to 
me but I think also act as a metaphor for how brain tumours disrupt brain activity and 
play tricks on the ‘mind’. Now is the time to acknowledge this tumour will kill me.

10.3.7  Carpe Diem: Seize the Day

There are only two days in the year
 that nothing can be done.
One is called yesterday and the other
 is called tomorrow
So today is the right day to love, believe, do and
 mostly live.

The Dalai Lama [12]
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A lot has happened in the last 9 years, and it has challenged (and to some extent 
changed) my family and me in profound ways. It has not been easy, and it has not 
just been about my journey either. Since my diagnosis, my mother has died, and my 
husband and one of my daughters have both been seriously ill. I have lost four dear 
friends to cancer over the last 5 years. The uncertainty of this filthy disease has at 
times pushed my family, and me, to our limits. This brain tumour has brought sad-
ness and also a big shove into the world of reality with the loss of some dreams and 
aspirations.

But there have been good times too. We welcomed the sweetest cocker spaniel 
dog into our family. I have seen my three daughters reach adulthood, as hoped. I 
shared my 50th birthday with my twin. I have got back in contact with some very 
old friends and known the kindness of strangers. Most of all I am still here. This is 
not to gloss over having a brain tumour. It has been so hard at times. The saddest 
thing is the effect it has had on my daughters. How I wish this had not happened but 
with one caveat—I know the value of this life as I live it.

All the clichés come to mind, but there is so much to learn from taking a day at 
a time, living in the moment and really knowing that life is short.
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Planning
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Abstract
The complexity of symptoms, needs and concerns experienced by brain tumour 
patients and their informal caregivers requires a timely and coordinated response 
from healthcare services and providers. The holistic needs assessment is a sys-
tematic way of conducting an overall assessment together with the patient and 
caregiver, which involves an approach that covers all domains of care.

It is imperative that clinical specialists are familiar with the needs, prefer-
ences and interests of patients and their caregivers in order to provide the best 
possible care. Advance care planning involves (together with the patient and their 
caregivers) thinking about, talking about and planning for the future, including 
end-of-life decisions. Determining the appropriate timing for these discussions 
is, however, problematic and is discussed in this chapter.

This chapter presents key areas of interest when conducting a holistic needs 
assessment and emphasises the need to determine the future direction of advance 
care planning research within neuro-oncology in order to establish evidence-
based, best clinical practice.
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Abbreviations

ACP Advance care planning
DT Distress thermometer
EOL End of life
EORTC European Organization for Research and Treatment of Cancer
FACT-Br Functional assessment of cancer therapy-brain
HADS Hospital Anxiety and Depression Scale
HNA Holistic needs assessment
HRQOL Health-related quality of life
MBT Malignant brain tumour
MDASI-BT MD Anderson Symptom Inventory for Brain Tumour
MUIS-BT Mishel uncertainty in illness scale-brain tumour
NFBrSI-24 National Comprehensive Cancer Network/Functional Assessment of 

Cancer Therapy-Brain Symptom Index
PCI Patient concerns inventory
PI Prognostic information
PREM Patient-reported experience measures
PRO Patient-reported outcome
QOL Quality of life
SNAS Sherbrooke Neuro-Oncology Assessment Scale
SPARC Sheffield Profile for Assessment and Referral for Care

Learning Outcomes
• To be able to identify and document complex needs and concerns from both 

patient and carers’ perspectives, by utilising available assessment tools specific 
to brain tumours/glioma patients.

• To gain deeper insight into the clinical implications of assessing patients’ com-
plex needs and how to address these more readily in any clinical settings.

• To be able to provide resources such as specific patient information and tailored 
education and by providing early supportive care to enable them to deal with 
these complex issues more readily.

11.1  Introduction

Patients diagnosed with malignant brain tumour (MBT) experience a complex 
symptom burden and face a high mortality rate. The disease, surgical procedure and 
oncology treatments cause a variety of cerebral symptoms, and complications often 
occur. These include global cerebral symptoms (fatigue, nausea, headache and con-
fusion), focal symptoms (hemiparesis, seizures and speech difficulties), neurocog-
nitive deficits (impaired attention, concentration difficulties, reduced short-term 
memory and personality changes) and emotional symptoms (depression, anxiety 
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and stress) [1]. This diagnosis, which is often frightening for the patient, involves 
both life-threatening cancer and a brain disease with neurological symptoms that 
can impact cognition, personality and overall quality of life [2]. The disease affects 
the entire family. As the tumour progresses, relationships, roles and responsibilities 
change, and the closest relatives often become the MBT patient’s informal caregiv-
ers [2, 3]. The uncertain prognosis and severity of symptoms call for continued 
assessment and interventions based on the individual patient’s situation. The com-
plexity in needs experienced by brain tumour patients and their informal caregivers 
requires a coordinated response from healthcare services and providers. Neuro- 
oncology units consist of multidisciplinary teams including clinical nurse special-
ists or cancer care coordinator. The key to valuable nursing for patients with brain 
tumours is to provide proactive support, including the provision of information to 
both patients and caregivers, delivered at appropriate time points (which can be dif-
ferent for both the patient and the caregiver) throughout the disease period. Further, 
helping the patient and their caregivers to identify and manage symptoms and side 
effects increases their ability to cope with the disease and thereby improves quality 
of life [2] which is crucial.

11.2  Identifying Complex Needs and Concerns

One way of identifying the complex needs of cancer patients is through holistic 
needs assessment (HNA). The word “holism” derives from the Greek for whole, all 
or entire. Within the health sciences, holism is a philosophy that views human 
beings as having physical, social, psychological and spiritual properties, all of 
which are closely interconnected. The HNA is a systematic way of making an over-
all assessment together with the patient, which involves all domains of care. HNA 
is an important aspect of patient-centred care and involves specialists listening and 
responding to what matters for the patient. Clinical nurse specialists often take a 
leading role in implementing HNA, and it is common practice to co-operate with 
different healthcare specialists during the assessment. The HNA process helps 
patients to find the words to describe their complex situation, allowing greater facil-
itation of communication and therefore helps with the coping process. Starting 
HNA at the time of diagnosis is recommended, as is continuing it at certain key 
points or upon the patients’ request. Key points during the trajectory are, for exam-
ple, after being diagnosed, prior to the oncological treatment, at tumour progres-
sion, at the point of recognition of incurability and in the end-of-life (EOL) phase, 
as well as for caregivers upon bereavement.

11.3  Assessment Tools

An assessment tool used in combination with HNA can help ensure that all domains 
of care are covered, in addition to promoting conversation between patients, care-
givers and the professional staff. A useful assessment tool can be a questionnaire or 
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a checklist that allows patients to reflect on their situation prior to professional 
HNA. Another possible application is to use an assessment tool as a memory aid, 
comprised of questions for healthcare professionals to ask the patient. Possible tools 
that can support HNA are, for example, the National Comprehensive Cancer 
Network Distress Thermometer, Sheffield Profile for Assessment and Referral for 
Care and PEPSI COLA Aide Memoire (Table 11.1).

It is important to remember that patients with a brain tumour may experience not 
only general symptoms related to cancer but also brain cancer-specific symptoms. 
Generic tools run the risk of failing to address significant symptoms specific to 
patients with brain tumours. Incorporating assessment tools designed or modified 
for the population of adult brain tumour patients in the HNA process is essential. 
Rooney et al. [4] made a brain tumour-specific tool for HNA to be used prior to 
consultations in neuro-oncology outpatient clinics. This brain tumour Patient 
Concerns Inventory (PCI) captures problems absent from general cancer checklists 
and was used as part of HNA to focus on patient agenda [4]. Using patient-reported 
outcomes as a screening instrument can be a way to detect needs in malignant brain 
tumour patients. For example, there are validated measurement instruments (usually 
questionnaires) for patient with malignant brain tumours to self-report their health 
outcomes (PROs). To obtain quantifiable, actionable data, several studies are defin-
ing the efficacy and benefits of implementing PROs into the standard of care, includ-
ing improved survival rates compared to standard care and the importance of early 
intervention of symptoms [5]. In this way, PROs can be used individually as part of 
an HNA and support interaction between the patient and the healthcare profession-
als and even for research and quality improvement. Table 11.2 lists examples of 
brain tumour-specific assessment tools, specifically developed or modified for brain 
tumour patients.

The HNA process serves as a communication and screening process detecting 
symptoms and concerns. During the HNA process for brain tumour patients, clos-
est family members or caregivers should be involved. Caregivers can see impor-
tant symptoms or concerns that are hidden to the patient because of cognitive 
impairment or to the healthcare professional who only sees the patient when visit-
ing the clinic. This, and knowing that the closest family members eventually will 
become the patient’s caregivers and have their own need for support, means that 
involving the family early is important. Therefore, assessing the family or care-
giver also, using the HNA process, will support both the brain tumour patient and 
their family [13].

11.4  Care and Support Plan

HNA should always result in a care and support plan. The care and support plan is 
the patient’s document and can be either a paper copy or electronic document or 
both. The care and support plan should contain a description of the patient’s key 
concerns or needs, agreed actions to help address the needs, information to help the 
patient know who to contact for more help if a problem should arise and a record of 
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Table 11.1 Examples of tools to assist holistic needs assessment

Assessment tool Measure Short description
Number of 
items Developed by

National 
Comprehensive 
Cancer Network 
Distress 
Thermometer (DT) 
and Problem List 
for Patients (PL)

Holistic 
needs 
assessment 
(HNA) 
Suitable for 
self-report

DT is a screening tool for 
assessing psychological 
distress and for 
identifying rehabilitation 
needs in people affected 
by cancer. It contains a 
45-item checklist 
regarding practical issues, 
family matters, emotional 
topics, spiritual or 
religious concerns and 
physical symptoms. It is 
also a scale from 0 to 10, 
where the patient 
estimates the level of 
distress experienced last 
week

45 items 
and a 
self- 
reported 
level of 
distress 
scale and 
an area for 
free text/
typing 
own 
questions

The National 
Comprehensive 
Cancer 
Network (USA)

Sheffield Profile 
for Assessment and 
Referral for Care 
(SPARC)

HNA 
Suitable for 
self-report

SPARC is a 
multidimensional 
screening tool for clinical 
assessment of supportive 
and palliative care needs, 
regardless of diagnosis or 
stage of disease. The 
self-reported 
questionnaire is divided 
in 9 dimensions: 
communication and 
information issues, 
physical symptoms, 
psychological issues, 
religious and spiritual 
issues, independency and 
activity, family and social 
issues, treatment issues 
and personal issues

45 items 
and an 
area for 
free text/
typing 
own 
questions

The Network 
Supportive and 
Palliative Care 
Group

PEPSI COLA Aide 
Memoire

HNA Aide 
memoire for 
the 
healthcare 
professional

An aide memoire P 
Physical E Emotional P 
Personal S Social support 
I Information and 
communication C Control 
and autonomy O Out of 
hours L Living with your 
illness A Aftercare

9 domains 
of HNA

The Gold 
Standards 
Framework to 
support best 
practice for 
EOL care

DT distress thermometer, EOL end of life, HNA holistic needs assessment, SPARC Sheffield Profile 
for Assessment and Referral for Care
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Table 11.2 Examples of brain tumour-specific assessment tools

Assessment tool Measure Short description
Number of 
items Reference

Brain tumour- 
specific Patient 
Concerns 
Inventory (PCI)

Holistic needs 
assessment 
(HNA)
Suitable for 
self-reporting

PCI is a brain tumour- 
specific tool for HNA to be 
used prior to consultations 
in neuro-oncology 
outpatient clinics. The PCI 
is divided into three 
sections:
  1.  A checklist of 48 items 

that allows patients to 
identify recent 
concerns involving 
practical, family, 
emotional, spiritual 
and physical issues

  2.  Questions to patients 
regarding any need for 
a referral to a 
specialist, such as a 
dietician, palliative 
care services, a 
physiotherapist or 
social worker

  3.  Allows the patient to 
prepare questions for 
the specialists

48 items 
and an area 
for free text/
typing own 
questions

[4]

MD Anderson 
Symptom 
Inventory for 
Brain Tumour 
(MDASI-BT)

To assess the 
severity of 
symptoms and 
the impact of 
these symptoms 
on daily 
functioning
Suitable for 
self-reporting

The MD Anderson 
Symptom Inventory 
(MDASI) is a tool to assess 
the severity of symptoms 
experienced by patients with 
cancer and the interference 
with daily living caused by 
these symptoms
MDASI-BT is a diagnose-
specific module for patients 
with brain tumour which 
has nine brain tumour- 
specific items added to the 
core questionnaire

13 Core 
items, six 
interference 
items and 
nine brain 
tumour- 
specific 
items

[6, 7]

Mishel 
uncertainty in 
illness scale- brain 
tumour 
(MUIS-BT)

Uncertainties in 
illness
Suitable for 
self-reporting

MUIS is applied to cancer 
patients during diagnostic 
and treatment phases to 
measure uncertainty. Six out 
of 33 items in the original 
MUIS were modified to 
better describe brain tumour 
patients’ uncertainty. 
MUIS-BT is used to evaluate 
patients’ cognitive state of 
uncertainty and its impact on 
mood, symptom severity and 
symptom interference

33 items [8]
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Table 11.2 (continued)

Assessment tool Measure Short description
Number of 
items Reference

National 
Comprehensive 
Cancer Network/
Functional 
Assessment of 
Cancer Therapy- 
Brain Symptom 
Index 
(NFBrSI-24)

Identifies 
symptoms and 
level of severity
Suitable for 
self-reporting

NFBrSI-24 is used for 
patients with malignant 
brain tumours during 
treatment and covers 
disease and treatment- 
related symptoms and 
function/well-being

24 items [9]

The European 
Organization for 
Research and 
Treatment of 
Cancer (EORTC) 
QLQ-BN20 is a 
quality-of-life 
assessment tool 
specific to brain 
tumours

Health-related 
quality of life
Suitable for 
self-reporting

The European Organization 
for Research and Treatment 
of Cancer (EORTC) 
EORTC QLQ-C30 is an 
assessment tool for 
HRQOL for adult cancer 
patients. The brain tumour 
module, BN20, consists of 
20 items specific to patients 
with brain tumours

30 items 
and 20 
items 
specific to 
brain 
tumour

[10]

The Functional 
Assessment of 
Cancer Therapy- 
Brain FACT-Br

Health-related 
quality of life
Suitable for 
self-reporting

Functional Assessment of 
Cancer Therapy- General 
(FACT-G) consists of 27 
items covering four 
domains: physical, social/
family, emotional and 
functional well-being. In 
addition, the brain tumour 
module consists of 23 items 
specific to brain tumour 
patients

27 core 
items and 
23 items 
specific to 
brain 
tumour

[11]

Sherbrooke 
Neuro-Oncology 
Assessment 
Scale, SNAS

Health-related 
quality of life
Suitable for 
self-reporting

The questionnaire consists 
of seven multi-item scales, 
tapping into distinct 
dimensions of QOL: 
functional well-being, 
symptom severity/fear of 
death, social support/
acceptance of disease, 
autonomy in personal care, 
digestive symptomatology, 
neurocognitive function 
and pain

30 items [12]

EORTC European Organization for Research and Treatment of Cancer, FACT-Br functional assess-
ment of cancer therapy-brain, HRQOL health-related quality of life, HNA holistic needs assess-
ment, MDASI-BT MD Anderson Symptom Inventory for Brain Tumour, MUIS-BT Mishel 
uncertainty in illness scale-brain tumour, NFBrSI-24 National Comprehensive Cancer Network/
Functional Assessment of Cancer Therapy-Brain Symptom Index, PCI patient concerns inventory, 
PRO patient-reported outcome, QOL quality of life, SNAS Sherbrooke Neuro-Oncology 
Assessment Scale
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whether the patient has agreed to this information being shared with family and/or 
other health- and social care professionals in the team [14]. Patients with malignant 
brain tumours have complex symptoms and needs, and the care and support plan 
should cover all dimensions of care. Early in the diagnostic process, emotional sup-
port and information about the disease and treatment options are essential [2] and 
should be part of the care and support plan. During and after treatment, both patient 
and caregivers need to know how to manage medications and look for side effects 
or other complications depending on the patient’s treatment and function [2].

The care and support plan should also include a focus on rehabilitation on how 
to improve functioning or compensating for possible permanent deficits. Cognitive 
testing can be helpful; identifying a cognitive deficit allows the patient, family and 
the healthcare team to include interventions to compensate for the deficits.

Fatigue is a common symptom of all patients with malignant brain tumour, 
known to have a negative impact on the patient’s health-related quality of life 
(HRQOL), and can occur at any time during the disease course. Therefore, monitor-
ing fatigue is recommended to always be part of the care and support plan, and the 
HNA can be used to follow up strategies and self-care [15].

Disease progression, physical disabilities, personality and behaviour changes and 
fatigue hinder many patients to be able to return to work, and their financial status may 
be compromised. Referral to social workers may help address financial concerns.

Safety concerns often need to be included in the care and support plan. Alterations 
to the home can be necessary to improve safety and reduce risk of injury for patients 
with physical or cognitive deficits. At home, family members need to know how to 
react and maximise safety during an episode of seizure activity. Patients who are 
forgetful and at risk for wandering may require door alarms, and child-proofing 
items may be useful. Both cognitive and motor deficits can impair a patient’s ability 
to self-administer medication and take care of economics. Also, for safety reasons, 
many patients with a brain tumour are restricted from driving [16].

11.5  The Specific Needs, Concerns and Preferences 
of Patients and Informal Caregivers

Research has explored how patient and caregivers experience the disease and treat-
ment trajectory, as well as the related needs. A recent study specifically examining 
patients diagnosed with high-grade glioma and their caregivers for 1 year [3, 17] 
shows that the needs of this group can be divided into three categories: information/
education, rehabilitation and supportive care. Some needs are unique for either the 
patients or the caregivers, while other needs are shared.

11.6  Information, Education and Supportive Care

To manage the disease process, patients need supportive care tailored to their individual 
needs and preferences, as well as to their psychosocial abilities. The goal of the infor-
mation is to increase the patient’s ability to cope with the disease, motivate and 
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facilitate rehabilitation and prepare and improve adherence to treatment. Several stud-
ies have described the importance of information provision; informed patients are more 
satisfied with care, have a higher sense of control and experience lower levels of affec-
tive distress and better HRQOL. Today, patient and relatives obtain patient information 
from different sources: in the meeting with healthcare professionals, written patient 
information, websites, patient associations, telephone counselling and contact with 
other patients and relatives, often via informal internet groups. Nonetheless, several 
studies show that patients and relatives often experience lack of information. Providing 
information that is congruent with patients’ needs is challenging and requires commu-
nication skills and knowledge about how the disease affects HRQOL. The information 
needs of cancer patients vary by socio- demographic factors such cultural background, 
educational level, age, gender and clinical factors such cancer type, stage of disease and 
coping style. Newly diagnosed patients express feelings of distress and worry due to 
the unpredictability of their future. In this phase some patients seek to exchange experi-
ences with other patients, while others try to avoid hearing patients’ stories. Many 
countries have patient organisations and support groups for patients with brain tumours 
and their families that offer a variety of events, online services and support. Patients 
often also need practical help and support from family and friends.

Upon learning of the MBT diagnosis, patients and caregivers may respond and 
approach prognostic information (PI) differently, with some pursuing additional infor-
mation and others limiting it. At times, the patient and the caregiver can have opposing 
strategies. People who want more information look for everything available online 
about, e.g. survival rates, the disease and symptoms. Others find the initial prognosis so 
emotionally devastating that they feel the need to control and limit the level of PI they 
receive. In general, information related to their prognosis needs to be offered at a pace 
in accordance with the rate at which they can assimilate and tolerate it.

During the MBT trajectory, patients may experience periods where the disease is 
stable and there is a lack of or few symptoms and/or complications. Eventually, how-
ever, symptoms increase in number and severity, resulting in neurological deteriora-
tion. At different points along the disease and treatment trajectory, patients describe 
how their awareness of the early symptoms of dementia gradually surfaces, accompa-
nied by fear and distress. Symptoms of depression also appear in the symptom cluster 
that includes fatigue, disrupted sleep and cognitive impairment [18]. The literature 
recommends that future intervention studies include individually tailored communi-
cation and specialist support [19] to relieve emotional distress in patients with gliomas 
and stress among caregivers. After initially learning about the life-threatening MBT 
diagnosis, patients and caregivers often embrace a healthier lifestyle, e.g. increase 
physical activities, which they would like to discuss with a healthcare professional.

11.7  Multidisciplinary Rehabilitation

Evidence shows that patients need ongoing rehabilitation conducted by a multidis-
ciplinary team of specialists. The goal of rehabilitation is for patients to improve 
symptom management and be as independent as possible for as long as possible. 
Examples of rehabilitation include cognitive training, physical exercise and speech 
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therapy. Note that scant attention has been paid in literature to non-pharmacological 
rehabilitative and supportive care interventions targeting patients with MBT and/or 
their caregivers [20]. Preliminary evidence, however, shows that cognitive group 
therapy improves memory skills in patients with high-grade gliomas, while early 
physical training improves functional outcome and massage therapy reduces stress. 
As new interventions are designed and tested for feasibility, the depth and breadth 
of evidence will grow. Due to the complexity of symptoms, multidisciplinary reha-
bilitation programmes must target the limitations of patients and caregivers, as well 
as the identified needs. Patients feel that their ability to participate in ordinary physi-
cal rehabilitation programmes becomes limited because they have trouble under-
standing and following instructions, difficulty coordinating their movements and/or 
experience unpleasant symptoms when physically active. As a result multidisci-
plinary rehabilitation programmes must be tailored to the cognitive ability of the 
patients to allow active participation and to provide meaningful activities for the 
patient. The HNA can result in referral to rehabilitation services and referral to a 
cognitive assessment, e.g. the Montreal Cognitive Assessment [21] conducted by a 
neuropsychologist or an occupational therapist. Patients often prefer to attend local 
training programmes due to transportation issues, such as being barred from driving 
due to epilepsy and seizures. Moreover, due to the social aspect of exercise, some 
patients prefer to spend time with friends and family during training sessions.

Throughout the disease and treatment trajectory, symptoms gradually become 
more severe, altering the patient’s lifestyle. Fatigue and cognitive and physical 
impairment restrict activities, not only socially but also with regard to work, daily 
activities and level of physical exercise. Through an ongoing process of, becoming 
aware of and adapting to their loss of functioning, patients can learn to adjust to the 
neurological disorders they face [3].

11.8  Specific for the Caregivers

When close family members take on the responsibility of administering care, their 
role shifts from being a close family member to becoming the primary and informal 
caregiver. Informal caregivers are at risk of neglecting their own physical and emo-
tional needs and may have divergent preferences regarding the kind and level of 
information given by health professionals [3]. Taking on this role may often involve 
experiencing a sense of crisis and grief because the caregiver lives in a constant state 
of anxiety, fearing that the patient will die. Caregivers may feel a sense of powerless-
ness due to their inability to influence the situation. While the patient undergoes 
treatment, caregivers may experience fatigue, distress, economic worries, a lack of 
energy and physical ailments such as weight loss and disrupted sleep, causing their 
commitment to waiver. Caregivers can become frustrated when the patient’s cogni-
tive function declines to the point of memory loss that precludes meaningful conver-
sation and sharing concerns. If the patient’s dementia progresses and their level of 
awareness decreases, it places a constant and even greater responsibility on the care-
giver. Because they often need to be readily available to assist the patient, caregivers 
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can experience limitations in daily life. They are committed to their role as caregiver, 
but the immense burden they face nonetheless gradually tests their commitment as 
time passes. Guidelines that take these needs into consideration and that are imple-
mented in clinical practice have the potential to improve patients’ HRQOL and to 
support caregivers by involving them more actively in care and management.

The disease affects not only the patient but also the individual family members. 
Studies have shown that family members are the people who most closely witness 
the patients’ actual condition. They support and assist the patient with a variety of 
needs, for instance, by accompanying them to treatments, by participating in medi-
cal consultations and by becoming the patient’s primary caregiver as time passes. 
Caregivers are given immense responsibility and continually seek to manage this 
new life-threatening situation and the sheer burden that represents. Consequently, 
caregivers would benefit from supportive care interventions individually tailored to 
their psychosocial needs to ease their burden, for example, by receiving help and 
information from healthcare professionals to manage the new responsibilities they 
have taken on, e.g. financially, socially and with regard to care. They need informa-
tion about how to manage problems and symptoms related to brain cancer and can 
benefit from an introduction to navigating the healthcare system. In general, care-
givers experience a sense of encouragement when healthcare professionals acknowl-
edge and support them as a vital resource [3].

If children are affected, it is recommended to include qualified specialists that 
focus on the children’s needs so that they receive the appropriate support. Parents 
can also benefit from being advised on how to communicate with their children 
about the disease, etc.

11.9  Advance Care Planning

It is imperative that clinical specialists and researchers are familiar with the needs, 
preferences and interests of these patients and their caregivers in order to provide 
the best possible care. Presently, more evidence is being accumulated on how to 
provide the best advance care planning (ACP). Timely and appropriate ACP is 
essential for supporting caregivers and thus patients, during the final phases of the 
MBT trajectory. ACP includes, for instance, ongoing symptom management, moni-
toring and referral to palliative care teams to avoid inappropriate and expensive 
hospitalisations.

The European Association of Neuro-Oncology (EANO) guidelines (for the 
diagnosis and treatment of anaplastic gliomas and glioblastoma) cover palliative 
care including speaking with patients and caregivers at an appropriate stage [22, 
23]. ACP involves thinking about, talking about and planning for the future, 
including EOL decisions such as a living will. The issues of greatest importance 
are the ones that affect the caregiver’s situation at a later stage and also at bereave-
ment. Determining the appropriate timing for discussing EOL issues, however, is 
problematic when it involves patients and caregivers. If initiated at an early stage 
of the disease, patients and caregivers might see them as irrelevant, inappropriate 
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or as destroying their sense of hope [3]. If postponed until late in the disease 
trajectory, there is the risk that the patient will be unable to contribute actively 
due to progressive neurological symptoms, e.g. cognitive dysfunction, speech 
difficulties and dysphasia. One study found that, after being diagnosed with 
malignant glioma, more than 50% of patients have an impaired capacity to make 
treatment decisions [24], which supports the importance of discussing EOL 
issues early. Moreover, Diamond et  al. [25] stress that patients with primary 
MBTs may not derive the optimal benefit from multidisciplinary hospice care 
due to being referred too late in their treatment trajectory, which the other 
research also indicates [26]. Preferences for PI have been identified as individual. 
Opposing preferences between the patient and the caregiver make the timing for 
introducing EOL issues even more complex. The present study, however, shows 
that bereaved caregivers preferred referral to palliative care at an early stage and 
would have appreciated being encouraged to speak openly about difficult issues 
during the disease trajectory. Fritz et al. [27] conclude that future feasibility stud-
ies are necessary to decide the best timing and content of ACP. Walbert and Pace 
[28] advocate for a future definition of the best timing and appropriate interven-
tions to better prepare people for the EOL stage, including improved neuro- 
oncology education for care providers. Spiritual support is an essential component 
in ACP, and interventions designed to manage uncertainty have been shown to 
improve mood and symptoms.

11.10  The Expression and Meaning of Hope

Hope is essential for patients’ HRQOL, which is why they require help to obtain, 
maintain or redefine hope and to discuss hope with professionals. Hope is expressed 
in various ways, e.g. quantity of life or QOL. Many say that they hope that they can 
live a normal everyday life for as long as possible by participating in everyday 
activities.

Research confirms the need for hope to be sustained, showing that a balance 
must be struck between fostering realistic hope and unethically creating unrealistic 
expectations of survival [29, 30]. Many clinicians find it difficult to combine hope 
with honesty; some are more willing to inspire patients with hope than others [31]. 
Hope is a source of strength that helps individuals to keep going [32, 33], brings 
purpose and meaning to life, encourages a positive attitude and improves psycho-
logical well-being [34].

11.11  Prognostic Information and Preparing for Bereavement

Patients and their caregivers need prognostic information (PI) in accordance with 
their individual preferences, which means taking into consideration how much 
information can be tolerated and the pace at which it can be assimilated. Research 
shows that there is a significant correlation between accurate PI and reduced 
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psychological distress in patients with advanced cancer [35, 36], which is in accor-
dance with other findings indicating that PI preferences can act as a catalyst to ease 
the individual’s adjustment to receiving the MBT diagnosis [3]. PI may facilitate 
EOL planning [37], but there is a risk of causing increased distress instead. PI needs 
to be based on a strategy that accounts for individual preferences and approaches to 
managing a life crisis [19]. The literature refers to this strategy as prognostic aware-
ness, which is defined as a patient’s capacity to understand the prognosis and the 
likely illness trajectory [38]. Individuals with a low level of prognostic awareness 
are too emotionally burdened and postpone dealing with their mortality until a 
future point. Gradually, a higher prognostic awareness can be developed through 
interactions with skilled clinicians [38]. In addition, the impaired cognitive capacity 
of patients with MBT interferes with the ability to prioritise and understand infor-
mation and communication that can have either a negative or positive influence on 
the experience of cancer.

11.12  Perspectives on Bereavement

Given that the MBT trajectory is burdensome and impacts caregivers negatively, it 
is important to support bereaved caregivers to aid their reintegration into their social 
network activities and working life. Reflecting on their experience with giving care, 
bereaved caregivers mention that early referral to palliative care is preferable in 
order be better prepared for the rapid decline phase of the disease trajectory. These 
results indicate the need for an increased focus on empowering caregivers in the 
future, for instance, by educating and supporting caregivers to embrace their care-
giver role. In addition, bereavement interventions designed to help former caregiv-
ers to reintegrate into their social and working life are also called for.

11.13  Clinical Implications

There is a need for interventions that improve symptom management due to the 
various cancer-related difficulties that patients report. It is possible that a higher 
level of HRQOL can be achieved and maintained among MBT patients through an 
early palliative approach with the aim to improve life planning [39]. Whether a 
prolonged survival time or improvement of HRQOL should be prioritised depends 
on individual preferences and needs. As a result actively involving patients in treat-
ment decisions regarding depression is crucial considering the various therapeutic 
options that are available [40]. Patient involvement has the potential to contribute to 
a better adaption process to having MBT [41]. Eventually, this may lead to a  positive 
effect on HRQOL among terminally ill MBT patients.

Providing bereavement consultations with recognised healthcare professionals is 
one way of supplying the opportunity to discuss the care provided and decisions that 
took place, in addition to answering any questions related to the disease and treatment 
trajectory. Considering the enormous caregiver burden (during the time of care), we 
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suggest that general practitioners or clinical nurse specialists offer follow- up health-
care consultations to ensure a healthy and normal grieving process. Finally, a stratifi-
cation of those who are able to cope with understandable sadness versus those facing 
a complicated grieving process would indicate who has the greatest need of support 
from healthcare providers. This chapter points out key areas of interest from that per-
spective, emphasising the need to determine the future direction of ACP research 
within neuro-oncology in order to establish evidence-based, best clinical practice.

11.14  Conclusions

Patients with MBT differ from patients with other cancer diagnoses due to the pro-
gressive neurological deterioration resulting in changing and complex symptoms 
along the disease and treatment trajectory. A multidisciplinary approach has the 
potential to meet the variety of needs that emerge as a result of this life-threatening 
situation. The needs and preferences of patients and caregivers include rehabilita-
tive and supportive interventions designed to maintain or achieve the highest func-
tional level possible, a redefinition of hope during the disease trajectory, 
implementation of health-promoting activities, provision of psychological care, 
application of symptom management strategies and carrying out life planning. As 
evidence begins to emerge, there is a need for well-designed longitudinal and ran-
domised controlled trials of non-pharmacological interventions in MBT patients 
and their caregivers in order to develop clinical guidelines for supportive and reha-
bilitative approaches in this unique population.
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Abstract
Daily interactions with patients and caregivers who are living with a brain tumour 
reveal that self-management practices, whilst being provided routinely in some 
places, tend to be on an ad hoc basis, reactive and unplanned. Patients do not 
know what support is available to them, where to seek help or what questions 
they should be asking. A shift to being empowered begins at the point of diagno-
sis, with a collaborative and interactive relationship between patients and health-
care professionals, which empowers patients to take on responsibility for their 
condition with the appropriate clinical support. This chapter explores why shared 
engagement is a prerequisite for optimised clinical care, what this looks like and 
how to achieve it so that it becomes the cornerstone of every communication 
between people living with a brain tumour and their clinical team.
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Learning Outcomes
• Gain insight and deeper understanding of the core aspects of good 

communication.
• Learn about basic communication skills and how to put these skills into daily 

practice.
• Understand the vital importance of open, honest communication and why shared 

engagement is a prerequisite for optimised clinical care.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-76747-5_12&domain=pdf
mailto:helen@brainstrust.org.uk


178

• Understand how neuro-psychosocial support can improve outcomes for glioma 
patients and what steps are required to ensure you offer your patients this level of 
support.

A move from “what’s the matter?” to “what matters to you?‘ [1].
Communication is central to human interaction. Without it, people cannot relate 

to those around them, make their needs and concerns known or make sense of what 
is happening to them. A survey [2] has highlighted gaps for the brain cancer com-
munity. It has very simple asks about communication. It wants:

• Clear signposting of care in the community
• The right information at the right time
• Public understanding
• Clear expectations
• A more equal relationship with my doctor
• More honest discussions sooner
• To know how to get what I want out of a discussion
• To not be alone
• To feel in control
• To know how to deal with death and dying

Currently, patients and their caregivers do not know what support is available to 
them, where to seek help or what questions they should be asking. They are unable 
to move from the position of seeing the healthcare professional just as an expert 
giving advice to an enabler who supports the person they are caring for to achieve 
their goals and the challenge of patients seeing themselves as passive recipients of 
care, to becoming activated and taking responsibility for their own contribution to 
improving their health and well-being outcomes and being empowered to do so. 
Knowledge alone is not power: knowledge + skills + beliefs = power.

Clinicians know what the issues are around effective communication with their 
patients and families. These do not need to be revisited. This chapter will explore 
how everyone (clinicians, patients and caregivers) can use communication so that 
we can all:

• Be an enabler for others
• Be secure with uncertainty
• Be open with not knowing and taking risks
• Ensure that inner dialogue is constructive
• Be nondefensive by having nothing to prove and no agenda

It will investigate why effective communication is key for developing a proactive 
relationship between all parties; what the communication strategies are that can 
help to achieve a better quality of life, prolonging overall survival; and how these 
can become part of everyone’s toolkit when they are living with a brain tumour. It 
focuses on achieving specific, immediate goals, which relate to precise challenges, 
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for example, weighing up the pros and cons of having a particular treatment, over-
coming a problem with caring or coming to terms with entering the next stage of 
treatment. All of these are effective forms of self-management, and all rely on effec-
tive communication, which should be routinely embedded into daily clinical 
practice.

12.1  Why

Brain cancer is unique. Brain tumours are infiltrative, affecting our complex, inte-
grated information-processing and control systems. The burden of these tumours is 
considerable for the individuals, their families and the healthcare system. Poor sur-
vival for many tumour types results in a disproportionate number of years of life lost 
compared to other cancers [3]. High attrition is the norm as many patients become 
disabled or die as a result of progressive disease. Therefore a greater burden of epi-
lepsy, neurological deficit, cognitive impairment and, often, mortality is observed in 
a person living with a brain tumour than in systemic cancer. Losses of health, inde-
pendence, identity and hopes that can accompany a diagnosis of a brain tumour are 
also relevant. Emotional states of change include feeling low, diagnosed depression, 
anxiety, loneliness, uncertainty, decreased self-esteem and fears about recurrence 
and relationship problems.

Support for brain tumour patients and their caregivers is crucial and needs to be 
founded in shared experiences. For example, in the UK in 2016 [4], only 26% of 
patients diagnosed with a brain tumour were given a care plan. This means that 74% 
patients never received a care plan. Only 42% of patients felt their clinical team 
worked together all of the time to give them the best possible care, and 38% came 
away from their consultation without fully understanding the diagnosis. At this 
point, feeling lost and scared, they desperately need someone to talk to—someone 
who truly understands [2]. There is little available through the usual channels of 
clinicians for this support—only 43% of neuro-oncology multidisciplinary teams 
have access to neuropsychiatry services [5].

The National Institute for Health and Care Excellence (NICE) guidelines for 
brain and CNS tumours (2004) recommend that “patients, their relatives and carers 
should have the opportunity to be involved in the decision making process about 
management and care”, and the Brain Tumour Patients’ Charter of Rights also states 
that patients should “be included in the decision making process for their care”. 
Further to this, the National Health Service (NHS) has a vision for patients to be 
more actively involved in treatment decisions—shared decision-making—and it has 
the principle of “no decision about me without me” at its heart [6]. This means that 
if the patient wishes, they can be an active participant in discussions and decisions 
about their care with their clinicians. A clearer understanding of their diagnosis and 
what it means for them will encourage patients to participate in this shared decision- 
making. Whilst not everyone wants to play an active role in their care, most surveys 
suggest that a majority do [7]. There is strong evidence that patients and caregivers 
value—and benefit from—receiving accurate and relevant information [8].
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The diagnosis of a brain tumour is devastating. As a rare cancer, patients and 
families find themselves suddenly in a situation that is complex and bewildering. 
They feel very isolated, not knowing anyone else in the community with whom to 
share their anxieties. At times they find it difficult to make decisions about their care 
due to the uncertainty surrounding their prognosis (which is bleak if the diagnosis 
is a glioblastoma—only 14% are alive after 5 years) and their perceived lack of 
treatment alternatives. Patients therefore require support to achieve their desired 
level of involvement in decision-making. A qualitative longitudinal study of 26 
patients with diagnosed high-grade glioma between the years 2006 and 2007 tells us 
that [9–11]:

• The period surrounding diagnosis is one of immense distress and uncertainty:

You have this churning in your stomach and this horrible feeling that your life’s never going 
to be the same again. (63-year-old man, GBM)

• Participants felt ill informed during this crisis period, a source of anxiety and 
distress for them:

Sometimes you feel like you’re dragging teeth to get, to get some kind of information out of 
them. (46-year-old male, GBM)

• Participants sought clear, direct yet sensitive information about what was hap-
pening and what to expect to help alleviate anxiety borne from uncertainty:

I think that I should have been told at that stage, more about erm, the nature of the beast, 
erm, and the seriousness of it. And I still haven’t been told anything of that nature by the 
hospital, I’ve had to find that out myself on the internet. (58-year-old male, GBM)

Well for me, no matter how bad it is I think I’d rather know what it was than have it camou-
flaged in some way. (65-year-old male, GBM)

• However, participants acknowledged they were not always ready to hear difficult 
information or retain it during the early weeks surrounding diagnosis:

Part of you is frightened to ask too much ‘cos you don’t really want to know. (66-year-old 
female, suspected glioma)

Anybody who was talking to me, it was ‘blah, blah, blah’. I wasn’t taking anything in, you 
know. I was operating on automatic pilot. (Wife of a 46-year-old male, GBM)

Following diagnosis and treatment for a brain tumour, patients will have differing 
trajectories, which may be predicted ranging from recovery, stable situation or pro-
gression. Research shows that neuro-rehabilitation and neuro-psychosocial support 
improves outcomes for patients diagnosed with a brain tumour [12]. For improved 
survivorship, close collaboration is required between clinicians involved with 
neuro-rehabilitation, supportive care, quality of life and psychological and palliative 
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care to plan transition points in care. This requires coordination of different special-
ties and expertise from symptom management to end of life care. We know that 
patients and caregivers who are coached and engaged with shared decision-making 
are better able to manage the complexity of their journey and have more resilience 
and a better quality of life. They are significantly more likely to attend screenings 
and regular check-ups and adhere with treatments and actions and significantly 
more likely to engage in healthy behaviours like eating a healthy diet [13, 14] or 
taking regular exercise [15–18]. Conversely, less engaged patients are significantly 
less likely to have prepared questions for a visit to the doctor, to know about treat-
ment guidelines for their condition or to be persistent in asking if they don’t under-
stand what their doctor has told them [19]. They are also two to three times more 
likely to have unmet medical needs and to delay medical care compared with more 
highly engaged patients, regardless of income, education and access to care [16].

Having greater control over our health and care is a good thing: autonomy, or the 
ability to exercise control over the forces that affect our lives, is an essential part of 
a good life. In healthcare self-directed support is only now starting to break through 
into mainstream services, but there are strong grounds for extending it. Healthcare 
services should support people to lead independent lives, rather than forcing them 
to fit their lives around the services on offer.

So, there is a straightforward moral case for empowering people in health and 
care—but there is an instrumental case as well. Empowerment produces better 
health outcomes, more satisfied patients and caregivers and much-needed financial 
savings. Research has shown that patient “activation [having the knowledge, skills 
and confidence to manage one’s own health] is strongly related to a broad range of 
health-related outcomes, which suggests improving activation has great potential” 
[13]. This is because patients with chronic conditions like brain cancer live with 
their condition 24/7 and only spend a fraction of their time visiting clinical experts: 
the rest of the time, they have to manage their condition themselves.

12.1.1  Patient Satisfaction

Research has shown that patients who are engaged in their health and healthcare—
through health literacy, shared clinical decision-making and self-management—are 
more likely to say that their healthcare is of high quality and are less likely to report 
experience of medical errors [20].

12.1.2  Saving Money

Giving people the support and information they need to avoid getting ill, or when 
they have a chronic condition to self-manage it effectively, should save the National 
Health Service (NHS) money by reducing demand on acute care. If people are not 
equipped and supported to self-manage, they are effectively left on their own and 
can end up with complications, health crises, preventable trips to the general 
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practitioner (GP) or accident and emergency (A&E), avoidable suffering and even 
premature death. Around 20% of emergency admissions to hospital are thought to 
be potentially preventable, and many of these involve chronic conditions [21].

The most robust evaluations of empowerment programmes focused on peer sup-
port and redesigned consultations have been estimated to reduce acute care costs by 
7%. Nesta (an innovation charitable foundation) estimates that this, which it 
describes as a conservative estimate, would save the NHS £4.4 billion a year across 
England [22].

12.2  What

Communication is key and never more so when there are so many complex things 
at play. But it is human nature to feel unsure about how to talk with someone who 
is distressed or in difficulty. It can also be hard to know how to talk when you are in 
crisis. Questions about the illness, its symptoms, its meaning or its impact can be 
hard to ask. And there are others too involved who might struggle to have a voice, 
such as the caregiver.

But patients and caregivers do have the capacity to take control of their situation 
to secure the best possible outcomes for their situation. Empowering people through 
coaching brings autonomy, a better quality of life, and more patient satisfaction, and 
with these comes a strong health economic argument—it saves the NHS money.

Empowerment models such as choice and entitlements have focused on respond-
ing to a person’s needs rather than developing their capabilities. This is common 
across the NHS, where services have been established with a “deficit” mindset: 
hospitals exist to provide patients with medical treatment at times of acute need, and 
doctors exist to diagnose illnesses and provide medications. High-impact coaching 
takes a different starting point: it rejects the view of the patient as principally a “ser-
vice user” with needs that the NHS must meet. This approach tends to infantilise 
and disempower people, creating dependency cultures, in which people’s best hope 
for improving their lot is to wait for a paid professional to step in. Instead, there are 
capabilities in everyone, and these can be mobilised by discussing a person’s needs 
and aspirations and then exploring what resources are available to help meet these. 
Coaching does this.

There is clear evidence to show that coaching works. High-impact coaching helps 
brain tumour patients and caregivers to feel anchored, focused and strong in their 
approach to managing their brain cancer and the interventions offered. Navigation to 
support decision-making and improve understanding and information has been 
shown to be associated with better knowledge, a better understanding of diagnosis 
and treatment, better ability to cope and improved distress levels [9]. Coached 
patients felt by preparing through coaching for consultations, a discussion of person-
alised key issues, broader than the prime focus of the consultation, resulted. Patients 
felt more informed and utilised coaching materials to aid memory and information 
gathering and understanding. Clinical feedback revealed that coaching led to more 
effective consultations and facilitated communication within consultations by giving 

H. Bulbeck



183

insight into information gaps. Telephone follow-up was effective for information and 
support, and psychoeducation increased feelings of mastery [23].

Evidence therefore suggests that when we are no longer able to change a situation, 
we are challenged to change ourselves. You are the person who is ultimately going to 
have the greatest impact on your life. A coaching relationship enables people who are 
living with a brain tumour to face their challenges, so that they learn how to develop 
resilience and utilise resources, and those of others, to their full potential.

The coaching relationship is built on collaboration; it is not essential that the 
coach has more experience of the coachee’s situation than the coachee and will use 
questions to facilitate the coachee’s thinking. At brainstrust, for example, we listen, 
listen some more and then ask questions. We focus on achieving specific immediate 
goals which relate to specific areas, for example, weighing up the pros and cons of 
having a particular treatment or overcoming a problem with caring. We also know 
that, through coaching, clients can also experience a sense of healing, as they make 
courageous decisions about their lives and work. Coaching focuses on the future 
and the development of a workable solution. It’s about developing strategies and 
clarity to achieve a better quality of life. Our approach further enables patients and 
caregivers to engage in their care and gain a deeper understanding of what they’re 
facing in terms of treatment and prognosis (if they wish to know).

Qualitative studies [9, 10, 24] show that patients and caregivers want to be fully 
involved in:

• Understanding their illness
• Exploring their options for treatment and for living with the illness
• Sourcing information, knowledge, help and advice

After a coaching conversation with a brainstrust coach, patients and caregivers 
feel resourced, in control and clear, and they have positive actions to take forwards, 
as a small selection of testimonials attests to:

Wow, for the first time I feel like someone has heard my pleas and actually listened....I feel 
quite overwhelmed at your kind response and how your thoughtful suggestions actually 
make sense ... Thank you once again, just knowing you are there has brightened my day

Patient, Lincolnshire

Thank you so, so much for your help and advice the other day, I think the best thing is I feel 
more in control now as I have a plan of action as such, whilst before I was floundering, and 
I don’t have any support network to help me with things

Patient, Belfast

I have re-read your reply several times and know you understand how I feel. You brought up 
some very valid points for me, and I could not see the wood from the trees and my perspec-
tives became obscured because of the panic … I have made a list from the points you make 
and I am using this as my plan of action, so I can keep focussed on the solutions to this 
instead of the worry all the time … You made me think about things differently in your reply 
and I am very grateful that you took the time and effort to help me and what I am going 
through at this time

Patient, London
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12.3  How

How can this be achieved when there is that fine line between telling the truth and 
nourishing hope? No matter what your role (in any conversation about a life- limiting 
illness), you are having to respond to emotion; involve people in decision-making, 
when their decisions might be different; deal with stress caused by meeting expecta-
tions; and give hope when the situation is bleak. The complexity of the interaction 
can create serious miscommunication, which in turn thwarts understanding expecta-
tions of treatment or involving others in treatment planning.

Firstly there is the need to develop a supportive community. Social support is an 
important contributor to the general well-being of patients and particularly caregiv-
ers, and it acts as a buffer. A supportive healthcare community that transcends on- 
and offline boundaries can drive a measurable improvement in brain tumour patients’ 
and caregivers’ understanding of their condition, their treatment and their care.

People affected by a brain tumour need a community because being a rare dis-
ease, patients and caregivers are unlikely to know someone in their local community 
or friendship group who also has a brain tumour. Furthermore, brain cancer cannot 
be compared to other cancers as it brings with it progressive neurological disease, 
and therefore support from someone with another kind of cancer would not be as 
valued. Online support is necessary to enable them to find others in the same boat. 
Online support is not bound by geographical boundaries and does not prevent those 
geographically isolated or those unable to get out due to disabilities from accessing 
support. It is also important that these online interactions can be carried across from 
the virtual to the real world wherever and whenever possible.

VIRTUAL
WORLD

REAL
WORLD

 

 
There are many situations where health communities (on- and offline) aid patients. 

These benefits include improved quality of life, better decision-making and patients 
who feel less alone and more empowered. Indeed, the availability of online health 
communities is especially appreciated by individuals with impaired mobility, poten-
tially difficult medical conditions or caregiver responsibilities that may prohibit them 
from receiving adequate face-to-face medical and emotional support.

A community has a life of its own that goes beyond the lives of the residents in 
it, something that is beyond its very components. It is on-going—people join and 
people leave. There are communities within communities. A community is not a 
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harmonious unity (it is comprised of individuals with differences, i.e. gender; age; 
education; different roles (patient/caregiver); different tumour types, grades and 
prognosis; different treatments), but what underpins a community is the shared nar-
rative; peer support programmes prove that support from others who have been 
through a similar experience can help to reduce the negative impacts of living with 
a brain tumour [25, 26]. Such sharing of experiences and the sense of belonging 
impact significantly and positively on well-being, bringing improved satisfaction 
with medical care, improved mood, positive psychological states and healthier 
behaviour.

However, the success of communities depends on the quality of the interaction. 
Effective communication has to extend beyond just transferring knowledge. Being 
able to create the moment where the conversation can take place can be a real gift, 
and being able to work at abstraction level, where the conversation data is used to 
characterise the patient’s values, wishes and stories, can deliver outcomes that could 
never have been imagined. But having created this moment, then what do you do to 
achieve this? What follows are some effective and successful tools which have been 
transformative for patients, caregivers and their clinicians and are easily absorbed 
into practice.

12.4  How to Hold Difficult Conversations

There are always critical times in the treatment of brain cancer when there are dif-
ficult conversations that need to take place. There are key tools that can be used that 
ensure we can have better, more focused conversations, one of which is simply plan-
ning the conversation. Eighty-two percentage of people say it is important to com-
municate their wishes when ill, but only 23% actually do this [27]. Great 
conversations work better if they are planned and rehearsed even if this just stays in 
the mind of the person who is planning to have the conversation.

12.4.1  Being Ready

Explore in your own mind:

• Why do you want to have the conversation? What is important to you in doing 
this?

• Why now?
• What do you need to say?
• What do you believe the other person needs to hear?
• What do you need to be ready to have the conversation?
• How can you resource yourself?
• Where should you have the conversation? What is important about the 

environment?
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12.4.2  Doing It Well

There are four stages of awareness that shift the scope of a conversation from 
 individual reflection to shared insight:

 1. Concrete information—the facts
 2. The emotive responses—the feelings
 3. Their interpretation—where the deep grappling is done to find the meaning
 4. The decision—where implications and decisions are discussed [28]

12.4.3  Concrete Information: The Facts

Focus of the questions The facts about the brain tumour—the medical and situational 
external reality

What it does for you both Ensures that everyone deals with the same body of data and all 
of the aspects

Questions are in relation to: The senses: what is seen, heard and touched
Key questions What do you see? What words or phrases stand out? What 

happened?

12.4.4  The Emotive Responses: The Feelings

Focus of the questions Internal relationship to the brain tumour
What it does for you both Reveals internal responses
Questions are in relation to: Feelings, moods, emotional tones, memories or associations
Key questions What do you spend time thinking about? How does it make 

you feel? Where have you struggled?

12.4.5  Their Interpretation: Where the Deep Grappling Is Done 
to Find the Meaning

The interpretative responses build on the facts, plus associations or feelings from 
the reflective level.

Focus of the questions The meaning of it all
What it does for you both Draws out the significance from the facts for you both
Questions are in relation to: Layers of meaning, purpose, significance, implications and 

values. Considering alternatives, options and the plan
Key questions What is happening here? What is this all about? What does it 

mean for us? How does this affect us? What are our insights 
from this?
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12.4.6  The Decision: Where Implications and Decisions Are 
Discussed

Here some kind of resolve brings the conversation to a close. The questions allow 
for conscious choices to be made.

Focus of the questions Resolution, implications and new directions
What it does for you both Makes the conversation relevant for what you both want in the 

future
Questions are in relation to: Clarity, planning and action

Key questions What therefore do we want? What decision is called for? 
What are the next steps?

A more detailed overview of how to plan and prepare for a difficult conversation 
can be found at http://www.brainstrust.org.uk/advice-resources.php#Difficult 
Conversations.

12.5  The GROW Model and the Problem Outcome 
Framework

Other resources which can create shift in our interactions, whether you are a patient, 
a caregiver or a healthcare practitioner, are the GROW model and the problem out-
come framework. Both of these tools follow a structure and, through simple and 
effective questioning, bring clarity and move people from feeling out of control to 
owning their situation. They create a more meaningful dialogue at every touch 
point. Caregivers are able to use support resources more effectively; they feel more 
resilient and are better able to deal with the challenges they face.

GROW [29] stands for:

• Goal
• Reality as it is now
• Options—what are they?
• Will—what is your will or way forward?

The model was originally developed in the 1980s by business coaches Graham 
Alexander, Alan Fine and Sir John Whitmore. It is linear in feel, like a journey, 
where the first step is to establish a goal and then explore what the current reality is, 
so that you have an end point and a start point. The options about how you might 
reach your goal are then determined, and as a way forward, or will, the one that is 
most realisable is defined and worked through. But what underpins all of this is the 
value of the questions that you ask at each stage of the process. The questions out-
lined here have been specifically designed for the brain tumour community.
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12.6  How to Use GROW

 1. Establish the goal. Don’t skimp the time spent on this area. If you spend 70% of 
your time establishing the goal, you are doing well. There is no point in having 
the conversation if the goal is not meaningful and relevant. Reassure the patient 
or caregiver that barriers are irrelevant at this stage. Questions you can ask to 
ascertain the goal include:

• What do you want to discuss?
• What’s your goal?
• What do you want?
• What would you like to achieve in this conversation?
• What would need to happen for you to walk away feeling this was time well spent?
• Is that realistic?
• What will be of real value to you?
• What would be different?
• What would you class as a successful outcome for this session?

 2. Examine the current reality. This is important, as it is in this stage that often a 
solution will begin to emerge. Too often people try to solve a problem or reach a 
goal without considering their starting point so they will never reach their goal. 
Useful coaching questions include:

• What is happening at the moment?
• When does this happen? How often?
• What other factors are relevant?
• Who else is relevant?
• What is their perception of the situation?
• What else?
• What have you tried so far?
• What are the implications?
• What is your starting point?
• What do you know?
• What are the clinical facts?
•  What do you understand about your  

condition?
• How much do you want to know?
• What have you found out for yourself?
• What have you heard others say?
•  What are the words/phrases that keep playing 

over in your mind?
• What are you frightened of?
•  Describe your cancer. What’s the metaphor 

 you use?
• How much do you want to be involved?
• Describe how you feel when you are with your:
   1. Clinicians
   2. Intimate family
   3. Friends and helpers
• When do you feel powerful?
• When have you felt powerful?
•  How did you think/believe when you felt 

powerful?

• What was your sense of self?
• Where do you feel safe?
•  Right now, here in this conversation 

today – how are you?
• Who’s in your team?
•  What do you need from each person in 

the team?
•  What do you need to do to make sure 

you get that?
•  What conversations do you need to 

have with:
   1. Your clinicians
   2. Your intimate family
   3. Your caregivers
   4. Your children
   5. Your friends
   6. Your colleagues
• What’s your relationship to the cancer?
• What’s your life motto?
• How do you see yourself now?
• What can you see?
• What now stands out?
• What’s on the horizon?
• What has swamped you?
• Who has rescued you?
• Where’s your sanctuary?
• Where’s your anchor?
• What helps you most?
• Who helps you most?
• Coach—what I sense is…
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 3. Exploring the options. Once the current reality has been defined, it’s time to 
move forward to explore options. What will help reach the goal? Put everything 
on the table. These questions will elicit the options.

• What could you do?
• What else?
• What alternatives are there and which might work?
• What have you seen or used before in similar circumstances?
• Who can help you?
• Would you like suggestions from me?
• What are the benefits or pitfalls of doing that?
• Of these, which interests you?
• Would you like to choose one to act on?
• Which one would you like to discuss?

 4. Establish the will or way forward. The time has come to commit specific actions 
so that the person can move forwards towards their goal. This will help them to 
think about their motivation, commitment and desire to move forward.

• What are the next steps?
• Precisely when will you do them?
• What might get in the way?
• What support do you need?
• How and when will you enlist that support?
• How committed are you to this solution?
• What might stop you and how can you deal with that?
• How will you measure success?
• What is already in place?
• What are you missing?
• What are the sources of information that will help you to fill in the gaps?
• Who are the people who can help?

Powerful questions can be used at any stage of the person’s illness. These 
 questions encourage insight when you are living with a life-limiting illness and 
relate to specific scenarios.

Dealing with a close person who is terminally ill:

• What has made you a strong partnership?
• Where are you both strong for each other?
• What do you bring to each other?
• What do you admire in each other?
• What strength do you gain from each other?
• What does the other person do that is getting in the way?
• What do you need from each other at this time?
• What is going to be hard to talk about?
• How have you managed disagreements in the past?
• What’s important to get right?
• What’s going to get you through tough decisions?
• What role do you want the other person to play?
• What milestones would you like to achieve?
• Are there any circumstances worse than death that you need to talk about?
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Coming to terms with a specific prognosis:

• What do you not want to regret?
• Who do you want to be in the time left?
• How do you want to think about these next few months?
• What will help you be prepared?
• What questions do you need to ask or get answers to?
• What do you need to get in order to talk about with your loved ones?
• What do you (and your loved ones) want to remember about the next few  weeks/

months/years?

Finally try to plan a review meeting to discuss progress. Things can go off course 
when living with a critical illness, so there may be a need to be agile about the 
approach if things don’t work quite as planned. The problem outcome framework 
can help here.

12.7  The Problem Outcome Framework

The problem outcome framework is really useful as it enables people to stop being 
stuck. It gets them to think about how they are approaching the problem. We are 
always able to say what it is we don’t want, but rarely can we say what it is we do 
want, often just because we don’t have the space to think, let alone articulate this. 
We are too bound up in life’s intercession of chance and react to things, never more 
so when we are caring for someone. This frame enables people to think about what 
it is they want and how they might move forward. It’s useful as a starting point. The 
problem questions focus on the problem. The outcome questions are solution ori-
ented, so focused on goals, which is where energy should be placed. Decisions then 
become aligned, as people know what their focus is. These questions are not focused 
on why the problem exists but what is wanted and how to achieve it.

12.7.1  How to Use It

Ask the first set of questions to elicit the problem, without sharing the second set 
(which will elicit the outcome or the solution). Allow about 20–30 min for this. 
Many will have a need to tell their story. When these questions have been exhausted, 
move them to the second set. If anything these are more important.

When they have finished exploring the questions, take some feedback. Start with 
a generic question about the difference between the two conversations. Ask them if 
the conversations felt different? What was it that made them feel different?

What about me? Feedback tends to be focused on the person as a caregiver or 
patient. People rarely talk about themselves as a person. Raise this. You may get 
some emotion at this point.
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Is it realistic for you to do anything for yourself? Where and when do we dis-
count our own needs in service of others? How could this look different? Be 
different?

Talk about the need for a sanctuary. What does their sanctuary look like? What 
are the enablers for them using this? Give them permission to take time out from 
being a caregiver/patient/healthcare practitioner.

Problem Outcome
What type of tumour are you living with? What do you want to achieve in the next few 

months?
How long have you known about it? What will help you to progress?
What has been hard? Who can help you?
Who or what is at fault here? What skills or experience can you call upon 

from other parts of your life that will be useful 
to you here and now?

What is not going as you would wish? What would be a good first step?

12.8  Conclusion

This chapter has defined why there is a need to have better conversations about what 
it means to be living with a brain tumour. It has explored the role that coaching can 
play in creating the space to have these conversations and shared tools that will 
enable everyone to embrace the change that is needed.

There is a critical need for patients, caregivers and their families to be able to 
self-manage so that they can make informed choices about their treatment pathway. 
Even if individuals spend as much as 6 h a year in a clinic or health professional’s 
office, that leaves them 8760 h when they are “on their own” to manage their diet, 
physical activity, medications, stress and other factors. In discussion with healthcare 
professionals including neurosurgeons, neuropathologists, neuro-oncologists and 
neuro-oncology nurses and patients and families, a picture has emerged as to what 
is needed to help people at the point of diagnosis and throughout their treatment in 
order to empower them to take control of their situation.

Caregivers and patients don’t understand how an emphasis can be placed on 
restoring or maximising independence with activities of daily living, mobility, cog-
nition and communication. Although goals change as the stage of illness advances, 
being proactive can maintain independence in patients who undergo treatment and 
who have potential loss of function. If patients and caregivers were more informed 
about the progression of the disease, they could be better prepared and intervene 
earlier. They could be more specific and more proactive in their asks of the support 
services, outlining specifically what the problem is so that additional help can be 
targeted effectively. It is difficult to ask for support if you don’t know what is avail-
able. This could so easily be addressed. A key question which should be asked regu-
larly is “what are you struggling with the most?” Once this is articulated, it is easy 
to define what is needed. This chapter should enable everyone to engage more 
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meaningfully in the conversations that are being held about the needs of people who 
are living with a brain tumour, so that the challenges are better faced, resilience is 
built and everyone feels resourced.
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Abstract
This chapter describes the Mental Capacity Act and its relevance when applied 
to people receiving healthcare within England and Wales. It explains the circum-
stances in which additional safeguards are triggered, in the form of the Deprivation 
of Liberty Safeguards (2009). In our roles as the providers of care and treatment 
to patients, we have a responsibility to both follow the Act and be able to demon-
strate that its use is embedded in our practice. We are required to use the Act to 
promote our patients’ involvement in decisions related to their care and treat-
ment. Only when we have evidence that this expectation cannot be met are we 
legally permitted to follow the guidance in the Act in order to make decisions on 
another adult’s behalf.

In this context, the Act has implications for all of us—clinicians and patients—
by stipulating measures that must be taken before decisions are made on any 
individual’s behalf. By providing the tools to empower people for whom deci-
sion-making may be problematic, the Act also offers protection for those involved 
in caring for people who are unable to advocate fully for themselves. It covers 
the whole range of decisions to be made, from everyday issues to healthcare and 
financial matters.

Keywords
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Learning Outcomes
• To gain an oversight of the Mental Capacity Act and its processes in the UK—a 

case illustration will provide you with a more concrete example of how the pro-
cess works.

• To understand the differences between varying processes such as the Mental 
Capacity Act, best interest decisions, deprivation of liberties and the varying 
legal services surrounding the Mental Capacity Act in the UK.

• To gain insight and knowledge into the legal decision-making processes involved 
in emergency situations whereby the rights of the patient are safeguarded, along 
with safeguarding the clinician from potential liability.

• To know how/where to find support and information and how to escalate issues 
if you are worried about your patient’s mental capacity to make safe decisions 
surrounding their care and treatment.

13.1  Introduction

The Mental Capacity Act 2005 provides a legal framework to promote the decision- 
making autonomy of all adults over the age of 16 who usually reside or are present 
in England or Wales. In Scotland, the Adults with Incapacity (Scotland) Act 2000 
provides a similar framework. This legislation safeguards people’s right to indepen-
dence by bringing together core elements of pre-existing legislation relating to the 
equality of individuals (Equality Act 2010) and their basic human rights (Human 
Rights Act 1998). In this context, the Act has implications for everyone—clinicians 
and patients—by stipulating measures that must be taken before decisions are made 
on any individual’s behalf. By providing the tools to empower people for whom 
decision-making may be problematic, the Act also offers protection for those 
involved in caring for people who are unable to advocate fully for themselves. It 
covers the whole range of decisions to be made, from everyday issues to healthcare 
and financial matters.

This chapter describes the Mental Capacity Act and its relevance when applied 
to people receiving healthcare within England and Wales. It explains the circum-
stances in which additional safeguards are triggered, in the form of the Deprivation 
of Liberty Safeguards (a 2009 amendment to the Mental Capacity Act 2005). In 
nurses’ roles as the providers of care and treatment to patients, they have a respon-
sibility to both follow the Act and be able to demonstrate that its use is embedded in 
practice. Nurses are required to use the Act to promote their patients’ involvement 
in decisions related to their care and treatment. Only when there is evidence that this 
expectation cannot be met are health professionals legally permitted to follow the 
guidance in the Act in order to make decisions on another adult’s behalf.

13.2  Background

For most people, admission to hospital for acute medical care is an unwelcome yet 
bearable experience. If, as a result of expert assessment of their clinical needs, a 
patient were to be faced with this recommendation, he/she would instinctively 
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place his/her trust in those who have been trained to deliver medical care and treat-
ment. And whilst they’d hope for the experience not to be too unpleasant, and that 
there would be a positive outcome, their understanding and engagement in the 
detail of the process might essentially be quite passive—after all, the specialists 
know best.

Public confidence in the healthcare system has historically been based upon 
trust. Healthcare professionals attain high levels of expertise; their roles are per-
ceived as vocational, and their intentions are construed as honourable and self-
less. The underlying premise is that as experts in a complex arena, to challenge 
clinical opinion would be inappropriate and to request the evidence behind deci-
sion-making would be unnecessary. A traditional paternalism embedded in the 
culture of medical services has encouraged this; those with expertise must con-
vince others of their competence and reassure them with their command of the 
situation.

However, this approach to building confidence can be at the cost of patient 
participation in making genuine choices about care and thus may not fulfil all the 
obligations of valid consent. Furthermore, a certain tension can arise between 
traditional clinical confidence and legal responsibilities. The foundation for a 
practitioner’s legal position is the need to represent the individual’s point of view. 
As a result, practitioners may become polarised by their differing frames of refer-
ence—the urge to do what is best for the individual based upon scientific exper-
tise versus the intention of representing a person’s view and promoting the right 
for that view to be upheld, wise or unwise though it may be in the opinion of 
others.

Recent developments in social care have signalled a shift towards more person-
centred assessments and care provision (The Care Act 2014). This intention to pro-
mote autonomy also makes healthcare professionals more accountable to the wishes 
of the individual and has boosted a strategy that is being driven forward across the 
health and social care economy on several fronts. Public enquiries into systemic 
failings within our healthcare system have been partly responsible. The national UK 
scandals of Mid- Staffordshire Heath Authority and Winterbourne View care home 
exposed failings in the delivery of care and treatment by paid professionals working 
in healthcare settings. The subsequent enquiries shone a light on the darkest 
extremes of brutality and ignorance within services that were primarily set up to 
care for and protect vulnerable people with limited ability to advocate for them-
selves but became dysfunctional, neglectful and abusive. The Francis Report, 
amongst its core recommendations, drew attention to the importance of involving 
patients in decision- making around their healthcare—i.e., no decision about me 
without me [1].

Good communication involves better listening and shared decision-making—no decision 
about me without me.

The need to challenge dogmatic authoritarianism and to promote transparency 
within the provision of healthcare services was recognised and has become a focus 
of legal effort, and a core element of the Nursing and Midwifery Council Code of 
Practice in the UK since 2013.
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It is everyone’s right to receive the information and explanation required to 
understand and participate in decision-making associated with their medical care 
and treatment. For many that simply involves a conversation and perhaps the sign-
ing of a consent form. For some individuals there will be barriers to the process of 
providing straightforward consent. Disability or sensory impairment may impact on 
an individual’s ability to process information. Methods of communication may not 
be straightforward, requiring specialist equipment or the support of other services to 
interpret or represent them. By definition, consent must be accompanied by an 
understanding of both the benefits and the disadvantages of an intervention and 
must be obtained in a timely manner and without coercion. Ensuring that these con-
ditions are truly met can present challenges for both practitioner and patient. These 
issues lie at the heart of the Mental Capacity Act 2005 and are also embedded in the 
protective strategy we know as ‘Adult Safeguarding’ (Care Act 2014 s. 42).

13.3  An Overview of the Mental Capacity Act (2005)

13.3.1  What Is Mental Capacity?

Mental capacity is the ability to make a decision. This is not an overarching condi-
tion—people often lack capacity to make some decisions but not others, and their 
ability to do so can fluctuate, especially when they are ill. Decision-making relates 
both to consent and refusal of interventions—for good reasons, bad reasons or sim-
ply no reason at all. The ability of an individual to take part in this process should 
be fully explored and recorded. If a clinician ignores this requirement, they risk 
committing assault. This in itself is a direct challenge to paternalistic attitudes and 
previously held assumptions that the trained professional must automatically know 
what is best for the patient.

Clearly, circumstances exist in which obtaining valid consent is not possible, 
perhaps because of the urgent nature of the need for intervention or because of the 
patient’s inability to participate. The Mental Capacity Act provides health profes-
sionals with the legal framework for use in the care and treatment of patients in 
emergency situations such as these. It protects the rights of the patient and also 
safeguards the clinician from liability.

13.3.2  Principles of the Mental Capacity Act (2005)

There are five basic principles underpinning the Mental Capacity Act. Embedded as 
standards in the Code of Practice, they provide the basis of all capacity 
assessments:

 1. A person must be assumed to have capacity unless it is established that they lack 
capacity.
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Every adult has the right to make their own decisions if they are able to do so. 
Capacity is assumed in an individual unless it is established otherwise. One is never 
required to prove that someone has capacity—one assesses in order to establish if 
capacity is lacking.

 2. A person is not to be treated as unable to make a decision unless all practicable 
steps to help them do so have been taken without success.

Capacity is decision-specific. One cannot tell whether or not someone is able to 
make a specific decision unless they have tried to help them make it. In healthcare 
this may mean addressing one or several obstacles—perhaps relating to language or 
communication. Support from specialist services such as linguistic interpreters or 
speech and language therapists may need to be sought. Easy-read literature, sign 
language and use of electronic communication devices would all feature here too.

 3. A person is not to be treated as unable to make a decision merely because he/she 
makes an unwise decision.

People have the right to do lawful things that others don’t agree with or to take 
risks that others don’t approve of. Eccentric decisions that may be regarded as 
unwise by professionals should not be taken as an indication that the person lacks 
capacity.

 4. An act done, or decision made under this Act, for or on behalf of a person who 
lacks capacity must be done or made in his/her best interests.

‘Best interests’ decision-making is a process and not a simple assertion. Guidance 
on best interest decision-making is laid out in full in the Mental Capacity Act Code 
of Practice [2].

 5. Before the act is done, or the decision is made, consideration must be given to 
whether the purpose for which it is needed can be as effectively achieved in a 
way that is less restrictive of the person’s rights and freedom of action.

All care and treatment of an individual, including interventions and future 
 planning, should be constructed in a form that follows these five principles. When 
decisions are made on behalf of someone, their lives are being stepped into by that 
person, and they should seek to intrude as little as possible.

There may be several options to choose from, and priority should be given to the 
options which will be less restrictive of the patient, for example, administering med-
ication in oral form rather than injection or regularly toileting someone rather than 
catheterising them. Sometimes clinicians, with the benefit of their foresight and 
experience, struggle to allow what they see as unwise decisions. On occasions 
where the patient is demonstrating that a decision has been made with full 
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adherence to the stages of the assessment, they need to allow the patient to follow 
their own path regardless of clinicians ‘better judgement’.

13.3.3  How to Assess Mental Capacity: A Functional Test

Every individual must be assumed to have capacity unless there is good reason to 
think otherwise. If a practitioner has concerns about someone’s ability to make a 
particular decision, further assessment should take place. Ideally, the assessment 
should be undertaken by the ‘decision-maker’, that is, the person who will undertake 
or authorise the intervention. Following this principle, a nurse will assess a patient to 
whom she intends to administer a pain-killing injection or provide personal care; a 
physiotherapist assesses the patient’s agreement to engage with therapy; and a social 
worker may assess someone’s ability to consent to a care package.

Obtaining consent in this way is usually a routine and instinctive part of the pro-
fessional’s practice, something they do many times a day in the course of their work. 
What may be less familiar is the need to break the assessment down into its compo-
nent parts and work methodically through each stage. Recording the detail of the 
steps taken illustrates the efforts made to engage the person in decisions about their 
care and treatment and ensures that the extent of their ability to give consent com-
petently is evidenced.

In order to meet the criteria for assessment of mental capacity, the person must 
fulfil the two-stage criteria:

• There is an impairment or disturbance of the person’s mind or brain, either tem-
porary or permanent.

• The impairment or disturbance is sufficient that the person may lack capacity to 
make that particular decision at that particular time.

Once these criteria are met, formal assessment using the guidance from the MCA 
should follow. The suggested format places emphasis on how the decision is 
reached, rather than what the decision is. As already defined (in the five principles 
above), a decision judged by others as ‘unwise’ does not necessarily indicate a lack 
of capacity. The four stages of a capacity assessment are closely mapped to the 
principles. They require a person faced with a specific decision to be able to:

 – Understand the information relating to that particular decision.
 – Retain the information—with support in any form required, for long enough to 

make the decision.
 – Weigh up the information—use the information to consider the risks and benefits 

involved.
 – Communicate their decision, by whatever means possible—again, with the use 

of any of the support mechanisms required.
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Failure to complete any of the four stages indicates a lack of capacity to make that 
particular decision at that particular time. However, there are several potential pitfalls 
for the assessor in this situation. To disagree with the person in the light of superior 
clinical knowledge does not mean that they lack capacity. To ‘want to act in their best 
interests’ does not mean that they lack capacity and can be overruled. Details of the 
conversation for each step taken should be recorded—reducing the assessment to a 
tick-box exercise is indefensible and does not constitute valid consent.

13.3.4  When to Formally Assess Mental Capacity

Reflecting on the scope of the two-stage test helps identify the kind of patient to 
whom the Act applies. Some individuals will have identified impairments, such as 
learning disabilities or long-term brain injuries. Other people may be living with 
dementia or degenerative diseases that progressively rob them of their cognitive 
ability. A wide variety of circumstances also have the potential for impact on 
decision- making. Medications, infections, pain and anxiety may all alter an indi-
vidual’s ability to understand, retain, weigh up and communicate decisions.

Where possible, professionals should defer decision-making to a later point 
when the patient is able to take part, but in hospital this is not always practical or 
advisable. It has been established that the delivery of urgent or life-threatening treat-
ment is authorised within the Act; in all other circumstances, the care and treatment 
of patients should be accompanied by their consent or authorised by the mental 
capacity safeguards.

Decisions should be specific—it is rare that someone totally lacks capacity. Care 
should be taken to promote the highest level of autonomy possible for the patient—
for example, they should be able to choose meals or when to sit in the bedside chair 
and whether or not to listen to music or watch TV. If an approach to the delivery of 
care that actively promotes patient involvement is established, there will be a clearer 
picture the patient’s ability to be involved. It may become apparent that more com-
plex decisions are not possible, and formal assessments will then be triggered.

Fluctuating capacity may affect many people with conditions that occasionally 
worsen or in situations that increase the demands on the person to a point where 
decision-making is affected. Occasionally this may be predictable, e.g. someone 
who always develops a period of confusion after anaesthetic or someone with 
dementia who is more confused at the end of the day. Medication, infection or even 
a severe shock can temporarily affect a person’s ability to make certain decisions.

Ongoing and progressive illnesses may steadily rob a patient of cognitive ability, 
or the person may experience periods of fluctuating capacity that lessen temporarily 
but leave behind an overall deterioration. It is important to judge when to have con-
versations and enable decisions to be made in a timely manner, taking advantage of 
moments when the person is able to engage competently. These considerations may 
include making advanced decisions to refuse further treatment or appointing a 
‘power of attorney’.
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13.3.5  Setting the Scene for Assessment

Identifying the decision to be made and ensuring that it is communicated to the 
patient clearly and concisely are key. Choosing when and where to do this will be 
based upon the individual’s circumstances. The time of day, the number of people 
present and the environment itself should all be considered, justified and docu-
mented. The length of time taken is also crucial, and the practitioner should be will-
ing to repeat the exercise if necessary—the patient only needs to be able to hold the 
information for long enough to make the decision, but if short-term memory is 
impaired, revisiting the issue would be a good practice to ensure that the outcome 
of assessment is consistent.

The practitioner must be able to demonstrate that they understand the risks and 
benefits involved in the patient’s decision, relating to any and all options available. 
This may require research or sharing documentation. Information must be delivered 
in a way that the person understands—using an interpreter or visual aids as neces-
sary—and it is important to ensure that both patient and practitioner have every 
resource to hand that is needed. Glasses, working hearing aids and a peaceful envi-
ronment are amongst the essentials that may aid in the preparation for assessment. 
In some cases, a patient may wish for family members to be present. If this is the 
case, the assessor must not allow family to speak for the patient or exert undue pres-
sure as a result of their own opinions. In cases where family members are known to 
have strong opinions, it may be necessary to reinforce this fact before the assess-
ment by explaining the importance of avoiding any coercion.

The assessor must assure themselves that the information has been understood 
by the patient, e.g. by asking the patient to paraphrase the discussion after a short 
while. Evidence that the person has been able to ‘weigh up’ the information is also 
required and can be a challenge to represent. One solution might be to ask, ‘How did 
you come to that conclusion?’ or to prompt the patient for feedback regarding the 
risks and benefits of the options associated within the decision being made. One 
way to make this more meaningful is to introduce the subject from the perspective 
of others—‘What concerns does your daughter have? Why do you think she feels 
that way? What thoughts do you have around this?’, etc.

Communicating the outcome of the decision may itself require support if the 
person has disabilities that prohibit the usual methods of communication. Speech 
may be inhibited in someone who has had a glioma, or it may be normal for the 
person to be non-verbal. The use of aids such as a whiteboard or more sophisticated 
assistive technology may be required or support enlisted from speech and language 
therapy, a sign-language practitioner or family member or carer who knows the 
patient well and can interpret for them. However, if the barriers to communication 
are relatively new—for example, as a result of stroke or acquired brain injury—it 
should be borne in mind that human nature invests us with a deep sense of positivity 
for our loved ones. This may introduce an element of interpretation about the cogni-
tive ability of the patient that is based more on optimism and personal conviction 
than evidenced ability.
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Inability to demonstrate any step in the assessment indicates that the patient 
lacks capacity to make that particular decision. The assessment should be clearly 
documented, and the patient should not be made to feel that they have ‘failed’ or 
caused disappointment in any way. A view must be taken about the prospect of the 
patient’s capacity improving and whether or not the decision could be postponed 
until a point when the patient might be better able to participate. If neither is the 
case, a best interest decision should be made.

13.4  The Best Interests Process

The Mental Capacity Act Code of Practice outlines the steps required to ensure 
that a decision made on behalf of another person follows the recommended pro-
cess and is in keeping with the spirit of the Act. It involves obtaining information 
from all of those with a connection to the patient who may be able to offer a per-
spective on the decision being made. Where the patient has no family or friends 
(or there is a strong belief that those people are not acting in the best interests of 
the patient), and the only people eligible to take part are paid professionals, the 
appointment of an IMCA (Independent Mental Capacity Advocate) should be 
considered within those UK countries where the Mental Capacity Act is relevant. 
This is essential for issues relating to serious medical treatment or a change of 
residence for the patient.

Attendees at a best interest meeting will address the specific decision to be made. 
After listening in turn to the information from each member present, an overall 
picture of the risks and benefits within the situation can be built. Individual opinions 
on the decision should not be gathered until the end of the meeting, after everyone 
has had their chance to comment. Rules of etiquette are emphasised—everyone 
must feel able to speak their mind freely, without fear of reprisal or ridicule, and 
confidentiality is key. The intention is that by ‘walking in the person’s shoes’, a 
decision will be made that, if capacity were present, the patient would have made 
for themselves. If possible, the patient should be included in proceedings. A record 
is kept of all that has been discussed, and a checklist is available from the Code of 
Practice which should ideally be completed to provide evidence that all points were 
covered and due process followed.

13.5  Deprivation of Liberty Safeguards (DoLS 2009)

13.5.1  The Background

In some situations, providing safe care may involve submitting the patient to a level 
of restriction or restraint. Where the patient ‘lacks capacity to consent to care and 
treatment, is under continuous supervision and control and is not free to leave’, this 
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is known as the ‘acid test’, and additional safeguards, known as the Deprivation of 
Liberty Safeguards (DoLS), are triggered. Importantly, the safeguards are related to 
the patient’s location and only authorise the necessary detention of the patient in 
that place. They do not authorise the care and treatment interventions directly; these 
should be undertaken in line with the broader guidance of the MCA, with assess-
ments and best interest decisions for all serious decisions that need to be made at 
that time.

DoLS were not introduced into the Act until 2009. Their inclusion was prompted 
by the outcome of a specific court case (R. v Bournewood Community and Mental 
Health NHS Trust [1997] EWCA Civ 2879). This had implications in terms of 
human rights and autonomy of decision-making. Although the broad framework of 
the safeguards continues to apply, the legal landscape is evolving and has been 
shaped by the outcome of further legal challenges heard by the supreme court (most 
specifically Cheshire West and Chester Council v P [2011] EWCA Civ 1257). There 
has also been acknowledgement by government that the DoLS process represents an 
unwieldy burden on services in terms of time and resources [3]. A bill proposed by 
the Law Commission [4] to reform and streamline the current safeguards is cur-
rently under consideration.

The DoLS process provides for an overview of individuals in care settings who 
are unable to provide informed consent to be there. Although in receipt of care and 
treatment deemed necessary by professionals, the application of the safeguards trig-
gers objective scrutiny of their circumstances, in order to ensure that they are not 
subject to unwarranted and thus unlawful restrictions of their liberty. Local 
authority- sponsored assessors (‘Best Interests Assessors’) review the patient and 
ensure that the measures being taken are necessary and proportionate and that the 
Mental Capacity Act provides the correct legal framework for the care setting to use 
for the patient at that time.

DoLS applies in all circumstances where an individual is said to be in receipt of 
‘putative care’, i.e. care delivered by the state. Primarily this applies to care homes 
and hospitals, but more recent case law has extended the sphere of application to 
include those at home in receipt of large state-funded care packages. Originally only 
applicable to those aged 18 and above in England and Wales, the age range has also 
extended, and there are now an increasing number of cases where the legislation has 
been used for 16- and 17-year-olds.

13.5.2  When to Apply DoLS

The safeguards do not apply in life-saving situations. In hospital, professionals are 
no longer required to make applications for patients in critical care areas when inter-
vention is vital and could not be delivered using alternative measures. In such situ-
ations the conditions of treatment would be applicable to anyone, regardless of their 
premorbid ability to consent, as adjudicated in R (Ferreira) v HM Senior Coroner 
for Inner South London [2017] EWCA Civ 31.
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For other patients, the safeguards are triggered by care plans introducing a cer-
tain level of restriction or restraint. Where this level of supervision and control is 
deemed necessary over a period of time (described in law as ‘non-negligible’), con-
sideration should be given to a DoLS application. Organisations are asked to inter-
pret this time frame locally, and in acute care a suggested time frame of 7 days has 
been deemed as the appropriate ‘non-negligible’ period.

Patients who are not free to leave and who are being restricted in terms of con-
finement to the ward or bed area should be considered for DoLS if they are unable 
to give informed consent for these measures, particularly if there are additional 
restrictions in place.

Examples of additional restrictions range from ‘falls mats’ to ‘posey mitts’ or 
splints that may be in use to prevent the patient from pulling out invasive equipment 
required for their care. Arterial lines, intravenous lines and tracheostomy tubes are 
all examples of vital equipment that may be dislodged by an agitated and confused 
patient, and measures are sometimes required to prevent this from happening. In 
keeping with the spirit of the Mental Capacity Act, such measures should represent 
the lesser restriction, and the care plan should be regularly reviewed in an attempt to 
reduce their intensity as soon as possible. Clear differentiation should be made 
between those restrictions that are essential and those that relate to potential risk.

The use of force within a plan of patient care, either physical or with the use of 
sedation, significantly increases the likelihood of a patient’s suitability for DoLS 
application. Covert administration of medication (when drugs are administered 
without the patient’s awareness or consent) and instances where the patient is being 
physically returned to the ward or bedside are all suggestive of deprivation.

Other factors with an impact on liberty relate to the access to the patient by fam-
ily or friends. Circumstances where visiting is restricted or banned, or where a 
patient is not allowed to leave for a period of time with visitors or reasons of safety, 
should indicate to staff that there may be a need for DoLS application.

An intense level of patient observation such as 1:1 care or the use of a locked 
ward or tag alarm indicates a high level of control over a patient’s movements and 
care. It is important to note that the patient’s physical ability to leave is irrelevant; 
someone who is bedbound with total dependence on staff for all care, although 
unable to physically make that move, is nevertheless subject to the safeguards.

Case law has provided much of the guidance for the DoLS process, and cur-
rently it is in circumstances where the ‘acid test’ is met that an application should 
be made. Since a hospital is not a long-term living arrangement, the use of the 
combined urgent and standard form is recommended. In the first instance, the 
acute trust is able to authorise 7 days of restriction, based upon the measures laid 
out in the care plan. The acute trust then asks the relevant local authority to 
endorse those measures and extend the time frame for a suitable period during 
which professionals are authorised to continue delivering care. If capacity is 
regained or the restrictions no longer apply, the local authority is notified, and the 
process is discontinued.

Restriction and restraint of a patient are not necessarily a bad thing, and where 
there is good evidence to support their use, DoLS application provides legal 
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endorsement and does not indicate fault on the part of the care provider. However 
it is important to note that the local authority assessors will seek to assure them-
selves that measures in place are both necessary and representative of the least 
restrictive option possible. On no account must restrictions be in place for puni-
tive reasons or for staff or organisational convenience—they must be demonstra-
bly in the patient’s best interests. Neither should the safeguards be used nor 
extended as a result of delays in transfers of care or other discharge planning 
issues.

In addition to the six assessments undertaken before an authorisation is granted, 
the local authority will also appoint a ‘relevant person’s representative (RPR)’ for 
the patient’. In most cases this will be a family member or friend who can be 
depended upon to advocate for the patient. Other safeguards imposed under the 
DoLS process are the right to challenge the deprivation and access to support from 
an independent mental capacity advocate (IMCA).

An IMCA referral should be made for people who may lack capacity to make 
some important decisions autonomously and who do not have the support of a fam-
ily member or friend. The IMCA ensures that the standards of the MCA are adhered 
to and that the best interests’ process is followed when decisions are being made on 
behalf of the patient. The details of the IMCA role are fully laid out within the terms 
of the Act, which also authorises the IMCA to examine confidential information 
relating to the patient such as medical notes and social care records. In acute care 
settings, an IMCA should be requested for any patient who is unable to participate 
in decision-making around serious medical treatments. An IMCA may also be 
involved in cases where a patient is likely to have a change of address upon dis-
charge, such as a care home. If family is not felt to be acting in a patient’s best 
interests, an IMCA referral may be made, but this should be clearly the case—
IMCA will not become involved just because the family does not concur with medi-
cal opinion. However, in adult protection cases, an IMCA may be instructed even 
where family members or others are available to be consulted.

13.6  Case Study

Please note that the following case study is fictitious and intended as a guide only. 
It illustrates the considerations outlined above and explains measures that could be 
taken to address such circumstances. It is not a prescribed template and does not 
represent any known case.

13.6.1  Background

P is a 46-year-old gentleman who has previously been treated for glioma and who 
has re-presented with seizures and expressive dysphasia. Fully able to engage with 
discussions relating to treatment, he is able to consent to admission to hospital for a 
course of high-dose steroids and anticonvulsant therapy. This leads to 

H. Ayles



207

improvements in both his seizure activity and his dysphasia, and he subsequently 
has surgery to partially resect residual glioma tissue.

13.6.2  Relevance of MCA

At P’s presentation, formal assessment of his ability to consent to care and treatment 
in hospital is indicated as it’s known that he has an ‘impairment of the mind or 
brain’ that could potentially impact upon that ability, thus meeting criteria for the 
two-stage test detailed in the MCA Code of Practice. His ability to give valid con-
sent for admission is recorded, as is his consent for treatment and for surgery.

Unfortunately, P then suffers a postsurgical ischaemic stroke, leaving him with 
significant cognitive impairment and no longer able to participate in decision- 
making around the details of his clinical management.

13.6.3  Advocacy

P’s progress under the care of the inpatient neurological rehabilitation services is 
slow but, in the opinion of the team, steady. Discussions at the multidisciplinary 
meetings indicate that the therapists feel continued inpatient rehabilitation should 
be offered to the patient in an attempt to regain some of his neurological function 
via neurogenesis (retraining of the brain pathways) in order to maximise his quality 
of life. P’s wife does not concur with this approach. She is unconvinced that there is 
any sustained functional improvement in her husband’s condition and is exhausted 
by the lengthy travelling necessary to visit him in hospital. She feels that ‘enough is 
enough’ and wants him to be discharged as soon as possible to a nursing home near 
to her and the family. However, such a move would bring an end to active therapy. 
P’s wife does not have power of attorney.

13.6.4  MCA Considerations Within Care Planning

P’s stroke alters his circumstances considerably. His increased dysphasia makes 
communication with him more difficult, and expert help from speech and language 
therapists is required, thus fulfilling the second MCA principle by ensuring that 
everything possible is done to facilitate communication and enable decision-making 
by the patient whenever possible.

Mental capacity assessments are conducted by therapists engaged in his care and 
by all members of the treating team at the initiation of interventions. Outcomes are 
recorded and demonstrated that at times P has awareness and a connection with his 
surroundings and is able to participate in care willingly. This assent is taken as an 
indication that in times when he is less alert, routine care can take place in his best 
interests.
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In fact P retains a knowledge of where he is, and why, for some of the time. He 
is able to nod his agreement for basic care and treatment and shows no sign of agita-
tion or resistance to intervention. Deprivation of Liberty Safeguards is considered 
and deemed not to be of issue. His wife and family visit regularly, are actively 
involved in discussions related to his management and clearly demonstrate that they 
care deeply about his welfare. He therefore does not require an IMCA.

13.6.5  Tackling Differences of Opinion When a Patient Lacks 
Capacity

P’s wife disagrees with the team on the subject of his ongoing treatment plan, feel-
ing that further intervention is not justified and that P should now be ‘left in peace’. 
Her view is respected by the team, who initially ensure that she has an opportunity 
to observe P’s interaction with therapy and is fully aware of his function and his 
level of participation. P’s wife does not always have an opportunity to see him in 
therapy—his sessions often take place before she arrives, and result in his fatigue 
during her visits, giving a distorted view of his function and engagement. P’s ability 
to decide for himself with regard to rehabilitation is also assessed by the lead con-
sultant, who concludes that he lacks capacity to make this decision.

13.6.6  Best Interests

The best interests process draws together those with a part to play in P’s care and 
future planning. The purpose is to objectively consider the identified decision to be 
made—rehabilitation—and to come to a conclusion that all present all those with a 
part to play in his current care and treatment, and his family, feel able to support. 
The patient’s lack of capacity to engage with this decision is formally confirmed at 
the outset of the meeting. The attendees on this occasion include the consultant, the 
physiotherapist, the speech and language therapist, the occupational therapist, a 
nursing sister and P’s wife and son.

P indicates that he does not wish to attend, but the consultant, in the company of 
P’s family, speaks to him before and after the meeting to explain the process and 
outcome.

Consideration is given in the meeting to P’s previous beliefs and wishes and 
those of his family, alongside the clinical recommendations and the risks and ben-
efits they potentially hold. In order to develop a plan that meets P’s healthcare needs, 
promote his autonomy and safeguard his liberty and dignity, due regard is also given 
to the least restrictive way forward. This could be interpreted as going home rather 
than being subjected to further institutional care. After hearing how the therapists 
view her husband’s prognosis, and when the risks and benefits of further treatment 
and rehabilitation are considered, P’s wife and family are able to agree with the 
team that these measures represent overall benefit to the patient and are justifiable 
and proportionate. The outcome of the meeting is that it is in P’s best interests to 
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continue with active inpatient therapy in a dedicated rehabilitation setting. Additional 
contingencies such as the facilitation of weekend leave and open visiting are planned 
as added measures to restrict deprivation and connect P with family life as speedily 
as possible.

13.6.7  Conclusion

This case study shows how the Mental Capacity Act framework can be used to pro-
vide structure and momentum in the care planning of a patient who lacks capacity 
to engage fully in that process. Aspects of the legislation will require differing 
emphasis according to the case under consideration, but the underpinning principles 
of promoting autonomy and avoiding undue restriction are implicit throughout all 
of the mechanisms it contains. The best interests process ensures that the views of 
all those with relevant connection to the patient are heard but still keeps that indi-
vidual at the centre of proceedings. Solutions can be found and stalemate avoided if 
the principles are effectively applied.

The remainder of this chapter details the legal services provided within the Act 
that underpin and support the framework.

13.7  Legal Services and the MCA

13.7.1  The Office of the Public Guardian

Legal powers can be given by an individual (donor) to a person or people of their 
choice (donee/s) to enable decisions to be made on their behalf in the event of 
capacity being lost. Known as a ‘lasting power of attorney’ (LPA) under the terms 
of the Mental Capacity Act, this formal authorisation must be initiated whilst the 
person still has capacity to engage in the process. LPAs replace the previous ‘endur-
ing power of attorney’ system in use prior to the introduction of the Act, but do not 
invalidate them. An individual may choose to give all powers to one person or to ask 
a number of people to share the responsibility.

LPAs cover a range of decisions including those relating to property and finan-
cial affairs and health and welfare. Whereas financial decisions may be made with 
the permission of the donor before capacity is lost, health and welfare decisions 
may not. The detail of the authorisation is specific to the individual and constructed 
according to their wishes.

In order for an LPA to be legally binding, it must be completed on a regulatory 
template issued by the Office of the Public Guardian and then registered with that 
body. The donee must be aged 18 or above and be willing and capable of fulfilling 
the terms of the LPA. Signatures of donor and donee must be in place, along with an 
independent certificate confirming that the donor understands the document and has 
not been subject to any undue pressure or coercion in its making. The person who 
signs this document is known as a ‘certificate provider’. The certificate provider can 
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be someone the donor has known for at least 2 years or someone with relevant pro-
fessional skills to assess their capacity such as a financial adviser, doctor, nurse, will 
writer or solicitor.

Within the detail of an LPA, the donor can stipulate areas where they do not wish 
the LPA to act. There are also restrictions related to life-sustaining treatment. A 
donee with power of attorney for health and welfare may only make decisions 
related to life-sustaining treatment if authorised by the specific terms within the 
LPA. Even so, they are not empowered to make any decisions that might bring about 
the patient’s death. If there are doubts about the integrity of a donee, or concerns 
that they may not be acting in the donor’s best interests, application should be made 
to the Court of Protection for support with decision-making.

13.7.2  The Court of Protection

Known as a ‘superior court of record’, the Court of Protection (CoP) advocates on 
behalf of individuals who may lack capacity to make decisions about their affairs at 
the point when they need to be made. Capacity must be assessed according to the 
principles of the MCA, including confirmation of the initial criteria, in accordance 
with the two-stage test and following the principles for assessment. Covering both 
health and welfare, the CoP may make declarations and decisions specifically 
around the capacity issue itself or may order certain actions related to the individu-
al’s circumstances.

The CoP may also rule on the validity of an LPA or an EPA (Enduring Power of 
Attorney) and may appoint deputies to act for a person with no advocacy already in 
place. Equally, where there are concerns about the effectiveness or integrity of an 
existing deputy, the CoP can remove those individuals from their position of author-
ity and replace them with others of its choosing.

Application to the CoP is usually only required in health and welfare cases of 
extreme complexity or where discord and disagreement run so deep that it cannot be 
resolved in any other way. This is rare, as the principals of the MCA, if applied 
efficiently, will be effective in bringing resolution to most circumstances.

In contrast, financial matters or those related to property and affairs are likely to 
need referral for a court order if someone lacks capacity to make necessary deci-
sions and does not have an appointed LPA or EPA.

It is usual to ask for prior permission from the CoP before making an application. 
Permission is likely to be granted in cases where an individual is challenging a deci-
sion that they lack capacity or where professionals are in dispute about that fact. 
Also likely to be heard are cases related to care and treatment where the patient 
lacks capacity and there are differing opinions related to providing life-sustaining 
treatment or where serious medical intervention is not felt to be in the patient’s best 
interests. Whilst a court decision is awaited, healthcare professionals would be 
expected to continue delivering treatment necessary to ensure the patient’s 
stability.
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13.8  Conclusion: The Impact of Safeguarding

In the context of the 2014 Care Act, ‘safeguarding duties’ apply to an adult who has 
‘needs for care and support’ and as a result of those needs is unable to protect them-
selves from ‘either the risk of or the experience of abuse or neglect’. Further enquiry 
into such circumstances is led by the local authority relevant to the patient, who may 
in turn request support from health or police colleagues.

Whilst these circumstances occur all too frequently in every aspect of modern 
life, use of a broader definition of safeguarding also proves useful in the clinical 
setting. The experience of illness, diagnosis, treatment and recovery can be lengthy 
and traumatic for the individual. Often described as a ‘journey’, each stage can 
involve uncertainty, pain and distress. Whilst the patient sits at the centre of events, 
everyone in their sphere is touched by the situation—like ripples spreading out-
wards. For those closest to the patient, there are likely adjustments to be made and 
added pressures to be absorbed. As the journey progresses, an emotional burden 
accumulates for all but the most distant observer.

This ‘pebble in the pond’ effect not only impacts on the patient’s loved ones but 
also on medical professionals. Decisions about treatment options could just as eas-
ily be overlaid with preferences on the part of the skilled professional as subject to 
secondary concerns from the partner. After decisions about treatment, there may be 
decisions related to a future place of residence or a level of care in the community. 
Typically, family members are very invested in safety and support for their loved 
ones—indeed they may be even more concerned than the patient about avoiding 
future risks. These layers of complexity exist even before the effects of illness and 
treatment on the patient are considered. Periods of confusion or low mood may be 
prevalent, times when the patient cannot reliably speak for themselves and interven-
tions are likely to be in their ‘best interests’.

A vital common factor in all cases is that the patient’s voice should remain at the 
heart of everything professionals undertake, and it should not be displaced or overly 
influenced by the opinions of others, however well meaning. To ‘safeguard’ the patient 
in this wider context, the Mental Capacity Act is a powerful tool. It imposes upon 
healthcare providers a statutory obligation to ensure that the patient’s own views are 
sought and acted upon. It assures everyone that the patient’s best interests have been 
acted on and provides evidence of individual efforts for use in any future challenge. 
By providing the legal framework and the toolkit for practical application, the MCA 
advocates powerfully for individual autonomy at every step of the patient journey. It 
should therefore be embraced and ensured it is at the heart of our practice.
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Abstract
The majority of adult patients diagnosed with a primary brain tumour will receive 
radiotherapy as part of their management plan. This chapter aims to explore what 
radiotherapy is and define the various forms of radiotherapy used in the treatment 
of gliomas. It will give an overview of the factors involved in patient selection for 
different tumour grades and describe the typical radiotherapy planning and treat-
ment pathway.

The potential acute and long-term toxicity from radiotherapy to the brain will 
be addressed and appropriate management and support for patient undergoing 
treatment described.
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adequately managing them.
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14.1  Introduction

Following a histological diagnosis of a primary glioma, many adult patients will be 
referred for consideration of post-operative external beam radiotherapy. Very occa-
sionally radiotherapy may be offered without a histological diagnosis and based on 
radiological diagnosis alone. For many years radiotherapy alone has been the stan-
dard of care following surgery, but following the publication of a number of studies 
[1–3], it has become more common for the combination of chemotherapy either 
during the radiotherapy (concomitant) or as an adjuvant therapy to be recommended. 
This chapter will outline different forms of radiotherapy, patient selection, the 
radiotherapy planning and treatment pathway and support and care of the patient 
receiving radiotherapy to the brain.

14.2  What Is External Beam Radiotherapy?

External beam radiotherapy (EBRT) is the controlled use of high-energy radiation 
beams that are specifically targeted to damage the deoxyribonucleic acid (DNA) of 
tumour cells. A number of different forms of radiation may be used, and these 
include photon beam (high energy X-ray) or proton beam (positively charged par-
ticle therapy).

14.2.1  Photon Beam (High-Energy X-Ray)

This is the most common form of EBRT currently in clinical use. The majority of 
modern, clinical radiotherapy is delivered using machines called megavoltage (MV) 
linear accelerators (commonly abbreviated to Linacs); these produce a 4–20 MV 
X-ray beam. This is the form of radiotherapy that is most likely to be used for adult 
patients being treated for a primary brain tumour. There are a number of different 
forms of photon EBRT; these include the following:

14.2.1.1  Stereotactic Radiosurgery (SRS) and Stereotactic 
Radiotherapy (SRT) Treatment

These are terms applied to a highly conformal form of radiotherapy that is used for 
treatment of small volume, well-defined intracranial tumours. SRS aims to ablate 
(cause necrosis) the tissue within the target volume and so is not suitable for larger 
tumours or tumours where the edge of the lesion cannot clearly be determined on 
imaging, e.g. gliomas. SRS is normally defined as a single treatment, and the term 
SRT is used where the radiotherapy is delivered in a small number of treatments 
(<5). A number of different manufacturers produce technology and software to 
deliver SRS, and systems currently available include Gamma Knife, CyberKnife 
and specialist Linac-based platforms. In the UK, current oncological indications for 
the use of SRS include cerebral metastases and small, benign tumours of the skull 
base. Due to the diffuse, infiltrating nature of gliomas and the large volume of brain 
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tissue that needs to be included in the target volume, SRS or SRT is not  recommended 
for patient receiving radiotherapy for these types of tumours.

14.2.1.2  Intensity-Modulated Radiotherapy (IMRT) Photon Therapy
This is a form of external beam radiotherapy that is highly conformal in three 
dimensions and shapes the beam to the target (tumour) volume. This allows reduc-
tion of dose to the normal brain tissue that is lying adjacent to the tumour and also 
provides the ability to create a concave (U-shaped) target volume. In brain tumours 
it allows reduction in dose to critical normal structures like the optic apparatus and 
brainstem.

14.2.2  Proton Beam Therapy (PBT)

This is a form of radiotherapy that uses positively charged, subatomic particles 
called protons. These particles are produced in a machine called a cyclotron or syn-
chrotron, and the proton beam produced can be focussed to treat tumours. Unlike 
X-ray beams that cannot be stopped but are gradually attenuated as they travel 
through tissue and have an entrance and exit dose, protons deliver only a small dose 
of radiation during their journey to the target and then come to a halt, releasing a 
final sudden burst of energy. This is known as the Bragg peak, and beyond this point 
the beam completely stops, so there is no exit dose [4]. This may allow higher doses 
to be delivered to tumours that lie close to critical normal structures (e.g. brainstem 
and spinal cord).

Current indications for the use of PBT are mainly for the paediatric population 
where dose to normal, developing tissue should be avoided or minimised to reduce 
risk of long-term toxicity in survivors. In the adult population, the indications 
include skull base tumours that are radioresistant and require high dose to achieve 
cure but lie adjacent to critical, dose-limiting structures, e.g. chordoma. Currently 
no randomised, controlled studies exist that support the use of PBT in adult gliomas 
[5] although there is interest in whether they may have a role for younger patients 
with low-grade lesions where prognosis is better and long-term toxicity could 
potentially be reduced [6]. In 2018 the UK will open its first National Health Service 
(NHS)-funded proton facility, and an aim of the proposed national service is to 
record and assess long-term toxicity and identify conditions where this treatment 
offers the greatest benefits.

14.3  Dose and Fractionation

The aim of the radiotherapy is to try to deliver a high (tumouricidal) dose to the 
tumour cells but to minimise wherever possible the dose to the normal tissue that 
is surrounding the tumour. Delivering the radiotherapy in small doses per treat-
ment will reduce the effect of radiation on the normal tissue and allow a higher 
total dose to be delivered to the tumour. In radiotherapy the term ‘fraction’ is 
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normally applied to each treatment session, and fractionation is a combination of 
total dose (measured in gray (Gy) the derived unit of ionising radiation dose in 
International System of Units (SI), number of treatments and the overall length of 
treatment course (in days or weeks). There are a number of different RT fraction-
ations in common usage for adult glioma in the brain. The choice of fractionation 
will depend on histology, treatment intent, performance status (PS) of the patient, 
use of concomitant therapy and patient choice. Common examples of radiother-
apy fractionations used in the treatment of glioma are 60 Gy delivered in 30 treat-
ments over 6 weeks or 40 Gy delivered in 15 treatments over 3 weeks or 30 Gy in 
six treatments in 2 weeks.

Radiotherapy is normally delivered in an outpatient setting and requires patients 
to travel to the hospital for each planning and treatment session. For patients who 
live some distance away from their radiotherapy centre, there is often on-site hostel 
accommodation.

14.4  Patient Selection

Until recently the recommendation for post-operative radiotherapy and selection 
dose/fractionation schedule has been based mainly on the 2000 World Health 
Organisation (WHO) classification of tumours of the nervous system that used a 
grading system based on histological diagnosis [7]. The increasing use and under-
standing of molecular markers in diagnosis is, however, leading to changes in stan-
dard of care and treatment recommendations; for more details on the classification 
and grading criteria, see Chap. 7.

Location and size of tumour may also influence radiotherapy recommendation 
particularly if there is evidence of disease spread through the corpus callosum or 
multifocal disease. Both of these features demonstrate an aggressive, infiltrative 
disease and lead to a worse prognosis, often measured in a few months. In situations 
such as these, it is important to measure the probable small survival benefit of a 
6-week course of radiotherapy against the likely toxicity and impact on quality of 
life for the patient undergoing the radiotherapy.

Additionally, patient pre-existing co-morbidities must be taken into consider-
ation; examples of this include a patient with significant memory impairment 
(dementia) where it may not be safe to leave them alone in a treatment room for the 
procedure or a patient who has severe breathing difficulties due to unrelated chest 
conditions that may not be able to lie flat for the length of time it takes to deliver the 
radiotherapy.

It is very important to discuss all radiotherapy treatment options with patients 
ensuring they have an understanding of the likely outcomes in terms of prognosis, 
likelihood of improvement of neurological function and potential treatment-related 
toxicity. Although radiotherapy and /or chemotherapy rarely provides a cure for any 
grade of glioma, the term ‘radical’ (implying curative intent) is still commonly used 
when referring to longer RT fractionations (>3 weeks).
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14.4.1  WHO Grade IV Glioma (Glioblastoma or GBM)

14.4.1.1  Radical Radiotherapy Plus Concomitant Temozolomide
Following surgical resection or biopsy, patients who are newly diagnosed with a 
WHO grade IV glioma (GBM) and are WHO performance status (PS) 0–1 (see 
Table 14.1) are normally referred for consideration of 6 weeks of daily (Monday–
Friday) radiotherapy with concomitant temozolomide chemotherapy (daily includ-
ing weekends). Temozolomide is a form of cytotoxic chemotherapy used to treat 
gliomas; it is given in tablet form, and patients will be given this to take either on 
their journey in for radiotherapy or at home. For further information on chemo-
therapy treatments in adult gliomas, please see Chap. 15.

For patients aged 65 or older or patients with neurological deficits (e.g. hemiple-
gia or cognitive deficit), the 6-week chemo-radiation regime can be intensive, and 
many struggle to complete the course. Recently a study by Perry et al. [3] investi-
gated the use of TMZ alongside a shorter 3-week (15 daily fractions) course of 
radiotherapy for patients with newly diagnosed GBM aged 65 or older. Published 
results from this study show an overall survival benefit when compared to 15 frac-
tion radiotherapy alone for patients who have tumours that are DNA repair protein 
O6-methylguanine-DNA methyltransferase (MGMT) methylated (see Chap. 7 on 
molecular markers from more information on tumour biomarkers and how they 
influence response to treatment).

In newly diagnosed GBM patients with a WHO PS of 2 or 3, the option of a pal-
liative, short course of radiotherapy is attractive. A common fractionation used in 
the UK is a course of six radiotherapy treatments delivered over a 2-week period. 
This means a reduction in the number of hospital visits is required and is generally 
well tolerated.

14.4.2  WHO Grade III Glioma (Anaplastic Glioma)

Traditionally for newly diagnosed grade III gliomas (also termed anaplastic gli-
oma), the recommended management has been maximal, safe surgical resection 
plus a 6-week course of adjuvant radiotherapy alone. Increasing knowledge of the 
significance of a chromosomal 1p/19q co-deletion on improved prognosis and 

Table 14.1 WHO performance status classification

WHO performance status classification

The WHO performance status classification categorises patients
0 Able to carry out all normal activity without restriction
1 Restricted in strenuous activity but ambulatory and able to carry out light work
2 Ambulatory and capable of all self-care but unable to carry out any work activities; up and 

about more than 50% of waking hours
3 Symptomatic and in a chair or in bed for greater than 50% of the day but not bedridden
4 Completely disabled; cannot carry out any self-care; totally confined to bed or chair
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response to chemotherapy is leading to changes in practice. The evidence of a 
1p/19q co-deletion is established from the tumour tissue taken at the time of diag-
nosis (debulk or biopsy) and cannot be made from blood tests. This molecular pro-
file is also in keeping with an anaplastic oligodendroglioma rather than an 
astrocytoma.

For anaplastic oligodendrogliomas that demonstrate a chromosomal loss of 
1p/19q, the planned management of surgical resection (or biopsy) plus 6 weeks of 
radiotherapy followed by adjuvant chemotherapy using a combination of procarba-
zine, lomustine (CCNU) and vincristine (PCV regime) has become the standard of 
care following publication of updated results from the EORTC 26951 [8] and RTOG 
94-02 studies [9]. For more details on PCV and other chemotherapy regimens, 
please refer to Chap. 15.

Patients with grade III gliomas that are 1p/19q non-co-deleted are currently 
offered surgery plus radical radiotherapy alone. A recent randomised clinical trial 
(EORTC 26053-22,054, BR14 CATNON in the UK) was designed using a 4-arm 
randomisation model to investigate the role of TMZ chemotherapy both alongside 
the radiotherapy (as for GBM) and in the adjuvant setting. This trial is now in the 
data analysis phase, and results from the concomitant arm of the study are still 
awaited. Early, published results from the adjuvant arm [10] have suggested a sur-
vival benefit, and patients who are grade III 1p/19q non-co-deleted are now being 
offered 6 weeks of radiotherapy plus up to 12 cycles of adjuvant TMZ.

For grade III patients with a WHO poor performance of 2 or above, the option of 
short course radiotherapy may also be a consideration to minimise treatment-related 
toxicity and offer stabilisation or temporary improvement of symptoms.

14.4.3  WHO Grade II Glioma

The role of radiotherapy for low-grade gliomas remains controversial, and more 
clinical studies are required to ascertain timing of radiotherapy and combination 
with other oncological treatments. A randomised EORTC clinical trial [11] investi-
gated the timing of radiotherapy, and results showed no overall survival benefit in 
early RT although it did demonstrate an improvement in disease-free survival (time 
until tumour progression).

In larger, inoperable lesions, the option of radiotherapy may be attractive to try 
to minimise progression of neurological symptoms. Unlike high-grade lesions, 
radiotherapy may improve neurological deficits and seizure activity [11] and may 
be a reason to opt for early treatment. In tumours that are operable and a maximal 
surgical resection is achieved, the decision to delay radiotherapy (and the potential 
toxicities) may appear attractive. However recent results from the RTOG 9802 trial 
[2] showed a median overall survival benefit (13 years versus 8 years) for good 
prognostic patients treated with RT plus adjuvant PCV when compared to RT alone 
and may mean increasing numbers of low-grade glioma patients are recommended 
for early treatment in the future.
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For low-grade gliomas, the survival time following treatment is likely to be mea-
sured in years to decades, and the need to carefully optimise the radiotherapy treat-
ment plan and minimise dose to normal tissue is imperative. The use of IMRT is 
generally utilised for these tumours, and there is also interest in the potential benefit 
of proton beam therapy for this patient group in order to achieve reduction of dose 
to normal tissue.

14.5  Radiotherapy Pathway

Prior to delivering a course of radiotherapy to the brain, a number of planning steps are 
required. These include patient immobilisation (production of an individualised mask), 
imaging to assist volume definition, delineation (outlining) of the target volume and 
production of a radiotherapy treatment plan. Depending on the intent of the treatment 
and complexity of the radiotherapy, these steps may take a few days or a few weeks.

14.5.1  Immobilisation (Mask Making)

Patients who are to receive radiotherapy to the brain will require some form of immo-
bilisation (often termed a mask or beam direction shell) to ensure an accurate, repro-
ducible and consistent set-up position. It is important that the head position established 
when the patient has their planning imaging can be reproduced on a day- to- day basis 
when they attend for their treatment and the immobilisation device should also assist 
the patient in not moving during their radiotherapy session. An additional benefit is 
that all the markings required to set up the radiotherapy can be placed on the mask 
and patients do not need pen marking or permanent skin markings.

The process of manufacturing the mask may vary depending on the system chosen 
by individual RT departments. Many centres now use a thermoplastic material that 
when placed in a hot water bath becomes flexible and mouldable and can be stretched 
over the patient’s head to form a bust. This process takes approximately 20 min and has 
the benefit of not requiring multiple visits to produce the mask. Although the mask will 
be attached to the RT treatment couch, it is easily removable at any time during the 
treatment process, and the patient is able to breathe normally throughout. It is not 
uncommon for patients to experience feelings of claustrophobia or anxiety about the 
mask, and a number of techniques can be employed to support the patient including 
hypnotherapy, mindfulness and meditation. Occasionally patients will require a low 
dose of antianxiety medication in order to be able to proceed with RT (Fig. 14.1).

14.5.2  Radiotherapy Planning Imaging

Imaging is required at the time of RT planning to demonstrate the extent and position 
of either the tumour (in biopsy only cases) or the extent of resection and/or residual 
tumour following a surgical resection. Planning imaging will also provide the 
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location and size of organs at risk or structures to avoid in the RT planning process. 
All patients will have a computerised tomography (CT) scan; normally this is per-
formed in the intended treatment position with the patient immobilised in their mask.

Additionally many patients will also have a further post-operative, contrast- 
enhanced, magnetic resonance scan (MRI) to assist in target volume delineation. 
Ideally the planning imaging should be done as close to the start of radiotherapy as 
possible, particularly for high-grade gliomas where tumours may increase in size in 
a very short period of time.

The planning CT and MRI scan will be electronically co-registered to allow for 
accurate delineation of the target volume and normal critical structures.

14.5.3  Target Volume Delineation and Plan Selection

The aim of radiotherapy is to deliver a high dose (tumouricidal) to the target volume 
(gross visible tumour on planning imaging plus a margin for suspected microscopic 
tumour spread) but to minimise or keep within tolerance the dose to the critical 

Fig. 14.1 Radiotherapy mask preparation
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normal structures and normal surrounding brain tissue. In brain irradiation, there are 
a number of structures that have dose-limiting tolerances (often termed organs at risk 
or OARs), and these must be considered when producing RT plans. These include the 
eyes, optic nerves and optic apparatus, brainstem and spinal cord, pituitary gland and 
hypothalamus, lacrimal glands and potentially the hair follicles (to minimise risk of 
permanent alopecia). Acceptable doses to OARs will depend on a number of factors 
including intent of treatment, expected prognosis and patient co-morbidities.

The oncologist responsible for the patient’s radiotherapy will electronically out-
line or delineate on the RT planning imaging a number of different volumes and 
structures; this process is called target volume delineation. The tumour target vol-
ume will comprise of the gross tumour volume (GTV) which is the visible abnor-
mality on imaging plus a margin for microscopic tumour spread (clinical target 
volume or CTV). It is also necessary to outline the normal brain tissue and struc-
tures (OARs) that should be avoided or dose minimised as much as possible.

For each patient receiving RT to the brain, an individualised, computer-generated 
radiotherapy plan will be produced (see example in Fig. 14.2). For patients receiv-
ing long-course, radical radiotherapy, it is becoming the UK standard to use IMRT 
techniques, but for shorter course, palliative RT, the use of simpler RT plans, may 
be used to reduce the time to start radiotherapy.

14.5.4  Treatment Delivery

Once the treatment plan is produced and accepted for treatment, the patient will 
begin their radiotherapy. The patient will be positioned, in their mask on the 

Fig. 14.2 Radiotherapy dose plan for a right-sided GBM showing the high-dose target volume 
(red) and planning of dose away from the orbits
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treatment couch, and LASERs (light amplification by stimulated emission of radia-
tion) are used to align the couch in the correct position. Often once the patient is in 
the treatment position, on-treatment imaging (cone beam CT) will be performed to 
verify the patient’s position is correct prior to delivery of the treatment beams; this 
is termed image-guided radiotherapy or IGRT.

The complexity and number of beams utilised will depend on the intent of treat-
ment, diagnosis and location of the lesion. Normally the patient will be in the treat-
ment room for 10–20 min although ‘beam-on’ time is less than 5 min. Although the 
patient will need to be alone in the room during the treatment delivery, they will be 
monitored using closed-circuit television (CCTV), and an intercom will allow the 
radiographers to communicate with them if needed. The patient will not feel any 
sensation or pain during the radiotherapy and will not be radioactive following the 
treatment.

14.6  Side Effects and Patient Support Through Radiotherapy

As with any treatment, the side effects from radiotherapy will vary from patient to 
patient. For RT they are often related to volume of tissue irradiated, location within 
the brain of the target volume, dose and fractionation, radiotherapy plan selection 
and performance status of the patient prior to commencing treatment. Additionally 
the need to travel to the hospital on a daily basis can increase both the physical and 
psychosocial impact of radiotherapy.

This section looks at the toxicity associated with radiotherapy alone, but patients 
that are receiving chemo-radiation will also have the potential to experience 
chemotherapy- related side effects such as haematological toxicity and risk of immu-
nosuppression. For more information on chemotherapy side effects, see Chap. 15.

Most radiotherapy centres offer patients a weekly on-treatment review either 
with their oncologist or a specialist therapeutic radiographer or clinical nurse spe-
cialist. This will provide opportunity to assess, record and manage any toxicity that 
occurs but also to give the patient time to discuss any questions or concerns relating 
to their diagnosis or treatment. The use of holistic needs assessment and quality of 
life tools in these clinics is increasing to identify the physical and psychosocial 
concerns of the patient and to signpost to appropriate support services.

14.6.1  Acute Toxicity

Acute toxicities are the side effects of the treatment that occur during the course of 
the treatment or in the immediate weeks following completion of radiotherapy. 
Common acute toxicities include:

14.6.1.1  Fatigue/Lack of Motivation
The vast majority of patients receiving radiotherapy report fatigue although it is 
variable in severity and often there are multiple causes including the distance a 

K. E. Burton



223

patient may need to travel to the RT department and steroid dosage. As fatigue is 
also one of the most common symptoms experienced by patients with a high-grade 
glioma [12], this side effect can be particularly difficult for patients to manage dur-
ing their treatment. Like the majority of RT side effects, fatigue is cumulative and 
often at its worse in the weeks following completion of the treatment.

Traditionally, cancer patients undergoing radiotherapy were encouraged to rest 
during their treatment, but evidence has revealed that gentle, aerobic exercise 
appears to have some benefit in management of fatigue both during and posttreat-
ment [13]. To minimise the fatigue, patients should be encouraged to stay as active 
as possible and to undertake daily physical activities (e.g. gentle walking). As many 
glioma patients may be on corticosteroid medication and experiencing muscle 
weakness (myopathy) as a result, the importance of keeping as active as possible 
should be discussed with patients and if necessary referral made to exercise referral 
or physiotherapy for support. Some patients may also report a lack of motivation, so 
activity diaries and encouragement to plan small achievable tasks may be helpful.

A small number of adult patients may also experience somnolence syndrome in 
the weeks following radiotherapy. Somnolence syndrome is a collection of symp-
toms consisting of drowsiness, lethargy and fatigue; it generally occurs approxi-
mately 6–8  weeks after completion of radiotherapy. For many patients, it is 
self-limiting and settles after a couple of weeks, but if it is severe, patients may need 
to increase their steroid dose to be able to perform their activities [14].

14.6.1.2  Skin Toxicity and Alopecia (Hair Loss)
The extent of skin reaction is dependent on both intrinsic factors (e.g. ethnic origin, 
presence of infection, smoking and co-existing disease) and extrinsic factors (e.g. 
treatment dose and fractionation, site of target volume, beam energy and direction). 
It is rare for patients to report any visible reaction before at least 2 weeks of treat-
ment, and in general most patients will only experience a grade 1 toxicity which is 
defined as faint or dull erythema and dry desquamation using the Common 
Terminology Criteria for Adverse Events or CTCAE [15]; see Table  14.2. 
Occasionally if the ear is included in the treatment field, the patient may develop a 
small area of moist desquamation (grade 2 toxicity) behind the treated pinna. The 
external ear canal may also be affected, and use of simple ear drops may minimise 
irritation.

Hair loss will only occur where the radiotherapy fields are directed and the dose 
is high enough to cause alopecia. This is normally at the beam entry portals, but 
occasionally the exit dose may also be high enough to cause patchy hair loss. 
Alopecia will not occur until 3 weeks from the start of radiotherapy and for patients 
receiving short course 2-week RT will occur after completion of the radiotherapy. 
With modern-day radiotherapy techniques and standard fractionations, hair loss is 
rarely permanent, but it will take some months before patients will see visible hair 
regrowth after completion of the treatment.

To minimise the skin reaction, the patient should be encouraged to gently wash 
their hair and scalp and to use a gentle shampoo and avoid using a hairdryer during 
their course of radiotherapy. Frequency of hair washing has no impact on extent of 
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hair loss or skin reaction [16]. To reduce scalp dryness and irritation, the patient 
should regularly apply a sodium lauryl sulphate-free moisturiser to the area [17]. 
They should also avoid sun exposure and once the radiotherapy is completed should 
be encouraged to apply a high-SPF sunblock to the irradiated skin. If moist desqua-
mation is identified, the use of an antibacterial ointment such as silver sulfadiazine 
(Flamazine) may be helpful but should not be applied directly before RT and should 
be discontinued as soon as skin is intact. All patients treated within the UK National 
Health System are eligible for wig referral.

14.6.1.3  Increase of Neurological Symptoms
Radiotherapy may cause some inflammation and/or oedema in the area of the brain 
being irradiated. This may lead to worsening of the patient’s neurological symptoms 
including seizure activity. This is rare in patients who have had a surgical resection 
as the post-operative cavity allows for swelling without the patient experiencing 
symptoms. Occasionally the effect of radiotherapy may cause symptoms of raised 
intracranial pressure including headache, nausea and vomiting.

If patients start to develop increased neurological symptoms, an increase in their 
steroid dose is normally required to resolve or return symptoms back to baseline. If 
seizure frequency or severity increases, a review of the patient’s antiepilepsy medi-
cation as well as consideration of increase in steroid dose should be undertaken. If 
seizure control proves problematic and patients require more than a single antiepi-
leptic medication, referral to the neurology team is recommended. A sudden, acute 
deterioration may indicate an intracranial haemorrhage (ICH), and CT imaging 
should be requested to exclude this. If ICH is confirmed on imaging urgent, referral 
to the neurosurgical team should be made.

14.6.1.4  Nausea and Taste Changes
It is rare for patients receiving radiotherapy to the brain to experience nausea or 
vomiting, but some patients do experience a loss or change of taste that leads to 

Table 14.2 Common Terminology Criteria for Adverse Events (CTCAE) [15] for radiation skin 
reactions

Common Terminology Criteria for Adverse Events (CTCAE) Version 4.0 [15]

Grade of event – radiation dermatitis: cutaneous inflammatory occurring as a result of 
exposure to biologically effective levels of ionising radiation
1 2 3 4
Faint erythema or dry
desquamation

Moderate to brisk 
erythema;
patchy moist 
desquamation,
mostly confined to 
skin folds
and creases; 
moderate oedema

Moist 
desquamation in 
areas
other than skin 
folds and
creases; bleeding 
induced by
minor trauma or 
abrasion

Life-threatening 
consequences;
skin necrosis or 
ulceration of full
thickness dermis; 
spontaneous
bleeding from 
involved site; skin
graft indicated
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them reporting a loss of appetite. If this occurs, they should be encouraged to eat 
small amounts often and to try different foods including spicy or citrus flavours. If 
oral intake is significantly reduced, dietetic input should be sorted.

Taste changes or an unpleasant taste may also occur as a result of oral candidiasis 
(thrush). This is a common side effect for patients on dexamethasone (steroid), and 
on examination there is commonly evidence of white patches (plaques) in the mouth 
and on the tongue. The patient may also report a sore tongue or throat which will be 
unrelated to the radiotherapy. If oral candidiasis is present, the patient should be 
prescribed an appropriate antifungal medication.

14.6.2  Late Toxicity

Late toxicities are the side effects that may occur months to years following 
radiotherapy.

14.6.2.1  Cataract Formation and Optic Neuropathy
Tolerance of the lens to radiation is low, and dose of <6Gy can lead to an increased 
risk of cataract formation. Patients should be counselled to this risk, but with the 
availability and effectiveness of cataract removal surgery, the dose to the tumour 
should not be compromised to spare the lens dose.

With standard radiotherapy doses, the risk of long-term damage to the optic 
apparatus (visual impairment or blindness) is very low provided careful radiother-
apy planning is used to minimise dose to below tolerance. In tumours that are 
located adjacent to the optic apparatus, the patient may need to be counselled to the 
risk of long-term damage versus the higher risk of tumour recurrence if dose to this 
area is reduced.

14.6.2.2  Lacrimal Gland
The lacrimal glands are located in the upper, lateral area of the eyelid, and if these 
are included in the high-dose RT region, the patient may experience a dry eye 
(reduction in tear production) as result of treatment. The frequent application of eye 
drops may be required to minimise irritation and dryness.

14.6.2.3  Pituitary Dysfunction
If the pituitary gland is included in the high-dose radiotherapy volume, the patient 
is likely to experience hormone failure in the years following radiotherapy. Routine 
pituitary function tests should form part of the follow-up protocol for longer-term 
survivors and referral to endocrinologists made if/when hormone levels become 
abnormal. All of the affected hormones can be replaced with appropriate hormone 
replacement therapy. Radiotherapy to the brain does not directly impact on fertility, 
but if the sex hormones are affected as a result of pituitary dysfunction following 
radiotherapy, the patient may require assisted conception techniques in order to 
become pregnant.
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14.6.2.4  Cognitive Dysfunction
The risk of neurocognitive damage and decrease in intellect as a direct result of 
radiotherapy alone for adult gliomas patients is poorly documented. This is due to 
the complex nature of the disease and the many factors that may lead to decrease in 
cognitive function. These factors include the tumour itself (location and size), surgi-
cal interventions, concurrent medications, chemotherapy, tumour progression and 
psychosocial considerations. Klein et al. [18] looked at cognitive function in low- 
grade gliomas (LGG) comparing patients with patients who had haematological 
malignancies and healthy controls. This showed worsening cognitive function in the 
LGG group who received radiotherapy but also showed an association with use of 
antiepileptics.

In patients with an expected long-term survival, it is important to consider care-
fully the use of radiotherapy to the brain and to use techniques such as IMRT to 
minimise the risk of cognitive dysfunction. Baseline pre-RT neuropsychological 
testing is useful to allow objective follow-up, and increased use of these outcome 
tools will allow a better understanding of the effects of radiotherapy.

References

 1. Stupp R, Mason WP, van den Bent MJ, et al. Radiotherapy plus concomitant and adjuvant 
temozolomide for glioblastoma. N Engl J Med. 2005;352:987–96.

 2. Buckner JC, Shaw EG, Pugh SL, et al. Radiation plus procarbazine, CCNU and vincristine in 
low-grade gliomas. N Engl J Med. 2016;374(14):1344–55.

 3. Perry JR, Laperriere N, O’Callaghan CJ, et al. Short-course radiation plus temozolomide in 
elderly patients with glioblastoma. N Engl J Med. 2017;376(11):1027–37.

 4. Ncri.org. Clinical and translational radiotherapy research working group (CTRad) Proton 
beam therapy – information for a lay audience [Internet]. 2016. http://ctrad.ncri.org.uk/wp-
content/uploads/2014/01/CTRad-PBT-consumer-information-Jan-2016.pdf. Accessed 29 Oct 
2017.

 5. Combs SE. Does proton therapy have a future in CNS tumors? Curr Treat Options Neurol. 
2017;19(3):12.

 6. Harrabi SB, Bougatf N, Mohr A, et  al. Dosimetric advantages of proton therapy over con-
ventional radiotherapy with photons in young patients and adults with low-grade glioma. 
Strahlenther Onkol. 2016;192(11):759–69.

 7. Kleihues P, Cavenee WK, editors. World Health Organisation classification of tumours, pathol-
ogy and genetics of tumours of the nervous system. Lyon: IARC Press International Agency 
for Research on Cancer; 2000.

 8. Van den Bent MJ, Brandes AA, Taphoorn MJ, et al. Adjuvant procarbazine, lomustine, and 
vincristine chemotherapy in newly diagnosed anaplastic oligodendroglioma: long-term fol-
low- up of EORTC brain tumor group study 26951. J Clin Oncol. 2013;31(3):344–50.

 9. Cairncross G, Wang M, Shaw E, et al. Phase III trial of chemoradiotherapy for anaplastic oli-
godendroglioma: long-term results of RTOG 9402. J Clin Oncol. 2013;31(3):337–43.

 10. Van den Bent MJ, Baumert B, Erridge S, et al. Interim results from the CATNON trial (EORTC 
study 26053–22054) of treatment with concurrent and adjuvant temozolomide for 1p/19q non- 
co- deleted anaplastic glioma: a phase 3, randomised, open-label intergroup study. Lancet. 
2017; https://doi.org/10.1016/S0140–6736(17)31442–3.

 11. Karim AB, Afra D, Cornu P, et al. Randomized trial on the efficacy of radiotherapy for cerebral 
low-grade glioma in the adult: European Organization for Research and Treatment of Cancer 

K. E. Burton

http://ncri.org
http://ctrad.ncri.org.uk/wp-content/uploads/2014/01/CTRad-PBT-consumer-information-Jan-2016.pdf
http://ctrad.ncri.org.uk/wp-content/uploads/2014/01/CTRad-PBT-consumer-information-Jan-2016.pdf
https://doi.org/10.1016/S0140–6736(17)31442–3


227

Study 22845 with the Medical Research Council study BRO4: an interim analysis. Int J Rad 
Oncol Biol Phys. 2002;52(2):316–24.

 12. Fox SW, Lyon D, Farace E. Symptom clusters in patients with high-grade gliomas. J Nurs 
Scholarsh. 2007;39(1):61–7.

 13. Cramp F, Byron-Daniel J.  Exercise for the management of cancer-related fatigue in 
adults. Cochrane Database Syst Rev. 2012;2012(11):Art. No.: CD006145. https://doi.
org/10.1002/14651858.CD006145.pub3.

 14. Faithful S, Brada M. Somnolence syndrome in adults following cranial irradiation for primary 
brain tumours. Clin Oncol (R Coll Radiol). 1998;10(4):250–4.

 15. Nih.gov. Common terminology criteria for adverse events (CTCAE) V4.03 [Internet]. 2010. 
https://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf. 
Accessed 29 Oct 2017.

 16. Westbury C, Hines F, Hawkes E, et al. Advice on hair and scalp care during cranial radio-
therapy: a prospective randomized trial. Radiother Oncol. 2000;54:109–16.

 17. Society and College of Radiographers. Skin care advice for patients undergoing radical exter-
nal beam megavoltage radiotherapy. SCoR professional document [Internet]. 2015. https://
www.sor.org/learning/document-library/skin-care-advice-patients-undergoing-radical-exter-
nal-beam-megavoltage-radiotherapy-0. Accessed 25 Oct 2017.

 18. Klein M, Heimans JJ, Aaronson NK, et al. Effect of radiotherapy and other treatment-related 
factors on mid-term to long-term cognitive sequelae in low-grade gliomas: a comparative 
study. Lancet. 2002;360(9343):1361–8. Erratum in: Lancet 2011;377(9778):1654).

14 Radiotherapy

https://doi.org/10.1002/14651858.CD006145.pub3
https://doi.org/10.1002/14651858.CD006145.pub3
http://nih.gov
https://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_2010-06-14_QuickReference_5x7.pdf
https://www.sor.org/learning/document-library/skin-care-advice-patients-undergoing-radical-external-beam-megavoltage-radiotherapy-0
https://www.sor.org/learning/document-library/skin-care-advice-patients-undergoing-radical-external-beam-megavoltage-radiotherapy-0
https://www.sor.org/learning/document-library/skin-care-advice-patients-undergoing-radical-external-beam-megavoltage-radiotherapy-0


229© Springer Nature Switzerland AG 2019
I. Oberg (ed.), Management of Adult Glioma in Nursing Practice, 
https://doi.org/10.1007/978-3-319-76747-5_15

Chemotherapy for Gliomas

Hanneke Zwinkels

Abstract
Standard treatment approaches for adult gliomas consist of surgery, radiotherapy 
and chemotherapy, based on the histological diagnosis and molecular profile of 
the specific glioma. Patient performance status and other prognostic factors are 
also taken into consideration when deciding upon treatment options.

Temozolomide (TMZ), procarbazine, vincristine and lomustine (PCV) are all 
types of alkylating (e.g. damaging the DNA, affecting the ability of cancer cells 
to multiply) chemotherapy agents frequently used in the treatment of gliomas. 
They can be given as initial treatment (either in combination with or adjuvant to 
radiotherapy) or administered at recurrence. Oncology specialist nurses work 
closely together with patients receiving chemotherapy, as well as their caregiv-
ers. Effective education by the oncology nurse of the patient and his/her 
caregiver(s) promotes patient safety and well-being, helps maintain optimal dos-
ing and ensures accurate assessment and evaluation of side effects and toxicities. 
Specialist nurses evaluate the process and initiate supportive therapies as 
required, such as fatigue management, nutritional advice, psychosocial support 
and physiotherapy.

Temozolomide, lomustine and procarbazine can cause myelosuppression 
(also known as bone marrow suppression) and require careful monitoring of full 
blood counts to prevent complications associated with neutropenia, thrombocy-
topenia and lymphopenia. Other side effects such as nausea and fatigue are man-
ageable, neuropathy is a specific side effect of vincristine, but all can have 
significant impacts on quality of life. These side effects and their nursing impli-
cations and considerations will be explored in more detail in this chapter.

Interventions such as treatment delay may lead to recovery of the bone marrow 
function and blood counts. Dose adjustments—if deemed necessary—may allow 
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the patient to continue chemotherapy treatment as long as there is no evidence of 
tumour progression during treatment. Should a patient’s tumour progress whilst 
on active chemotherapy treatment, the treating physicians and specialist nurse 
will need to help manage the patient’s expectations and adjust their goal settings.

Keywords
Glioma · Patient education · Temozolomide · Lomustine · Side effects · 
Management · Thrombocytopenia · Lymphopenia · Nausea · Fertility

Learning Outcomes
• To have better insight into the varying kinds of chemotherapy used in the treat-

ment of adult gliomas and gain a deeper understanding of why this is used as an 
adjunct to radiotherapy and as a stand-alone treatment.

• To know the most common side effects associated with chemotherapy use for 
gliomas and how to monitor for and manage these effectively.

• Gain insight into first- and second-line chemotherapy options for adult glioma 
patients and when to commence and/or halt such treatments.

• To understand the importance of patient education as a whole, but especially 
around alerting the patient and carers to common and more serious side effects 
of chemotherapy treatments, along with those requiring immediate medical 
intervention.

15.1  Introduction

The use of chemotherapeutic agents in the treatment of primary brain tumours and 
malignant gliomas has been at the forefront of clinical trials for at least 30 years, in 
both the adjuvant (immediately following surgery and radiotherapy) and recurrent 
settings. It was a long-held belief in the brain tumour community that chemotherapy 
would not be effective for the treatment of gliomas as it did not sufficiently pene-
trate the blood-brain barrier, which has a protective mechanism and thereby is dif-
ficult to cross by certain agents [1, 2]. Agents such as procarbazine, lomustine, 
vincristine and temozolomide appear to be able to cross the blood-brain barrier, and 
in subsequent clinical trials, they have a proven prolonged survival in the adjuvant 
setting and at recurrence of a previously treated glioma [2, 3]. However, despite 
efforts in improving treatments of gliomas, their prognosis remains poor, albeit 
there is a prognostic difference for oligodendrogliomas (averaging 15- to 20-year 
survival) as compared to glioblastomas (averaging 9- to 16-month survival).

Current knowledge of histological and molecular diagnoses of gliomas brought 
new insights into the treatment options and expected survival of glioma patients. 
This resulted in new pathology guidelines being issued (see Chap. 7 on molecular 
classification), which included concomitant and adjuvant oncology treatment 
options based on tumour profiling [4].
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15.2  Historical Overview

Gliomas are the most frequently occurring primary malignant brain tumours in 
adults, and their prognosis remains poor, particularly in patients diagnosed with the 
most aggressive type, a glioblastoma (GBM). In the past century, standard treatment 
approaches consisted mainly of surgery and radiotherapy, and the benefit of chemo-
therapy has long been debated. Treatments and outcomes varied greatly for the dif-
ferent types of glioma, and chemotherapy had shown minimal benefit in the 
treatment of high-grade gliomas at the beginning of the twentieth century. Several 
agents were studied in various clinical trials for different types of glioma, searching 
for a better outcome towards survival [1, 2]. Additional research undertaken in the 
past decade, however, has revealed new insight into why and how some subtypes of 
glioma respond better towards treatment than others.

The use of PCV has been extensively studied in glioma patients and showed 
some overall survival benefit with regard to anaplastic gliomas, whether it be an 
anaplastic oligodendroglioma or anaplastic astrocytoma. However, patients with a 
GBM did not seem to benefit. After a longer follow-up period, research data clearly 
highlighted that adjuvant PCV (after initial surgery and radiotherapy treatment) 
specifically showed a benefit in the treatment of anaplastic oligodendrogliomas 
(with a deletion of chromosome 1p/19q) [3, 5]. Meanwhile, TMZ had proven 
effective in recurrent anaplastic gliomas and later in newly diagnosed GBM.

The current standard treatment for a GBM is based on a landmark study by Stupp 
in 2005 [6]. The results of this study showed a prolongation of the median survival 
of GBM towards 16 months, which exceeded the expected median survival until 
then of 9–12 months. Treatment consists of radiotherapy combined with oral temo-
zolomide chemotherapy (TMZ) and is known as the concomitant phase. Additional 
cycles of TMZ (after completion of the concomitant phase) is known as the adjuvant 
phase, sometimes also referred to as the maintenance dose.

Recently, researchers found that molecular characteristics of the tumour cells 
have a great impact on survival. It has been established that glioma patients with a 
codeletion (or combined deletion) of 1p and 19q chromosomes have a pure oligo-
dendroglioma and, with that, a better long-term prognosis [4]. In tumour cells of 
patients with either low-grade gliomas, anaplastic gliomas or secondary GBMs (a 
low-grade glioma that has subsequently transformed into a GBM), discovery of a 
mutation in the two genes isocitrate dehydrogenase (IDH1 and IDH2) appeared to 
be related with a longer overall survival. In turn, survival seemed even better in 
patients with both an IDH-mutated (i.e. IDH-positive) oligodendroglioma. In addi-
tion, it appeared that a part of the original classified low-grade gliomas that do not 
have a mutation of IDH (i.e. they were IDH negative) had a worse prognosis, similar 
to that of a GBM. Currently, besides using the original histological subtypes of glio-
mas (e.g. whether it is an astrocytoma or an oligodendroglioma), mutations in IDH 
status and a combined loss of 1p/19q are used to identify low-grade gliomas which 
have a better prognosis [3, 5].

Recent studies into the importance of molecular data and profiling have resulted in 
a new histological and molecular classification of gliomas [4]. These are explored in 
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more detail in Chap. 7. In turn, these new classifications have altered treatment options 
for gliomas based on the histological and molecular diagnosis of the specific glioma 
and dependent on patient prognostic factors such as age, tumour size, focal deficits, 
Karnofsky performance score (KPS; see Table 15.1) and cognitive function [7].

15.3  Glioblastoma

In the landmark study by Stupp et al., newly diagnosed GBM patients (aged between 
18 and 70 years of age) were randomized to receive radiation therapy alone, versus 
radiotherapy with concurrent TMZ (known as ChemoRT), followed with up to six 
cycles of adjuvant TMZ [6].

The results showed statistically significant benefits with overall 2-year survival 
at 26% for patients undergoing ChemoRT and adjuvant cycles of TMZ. This was 
compared to overall survival of 10% over the same 2-year period for patients receiv-
ing radiotherapy alone. Toxicity of the combined (ChemoRT) treatment showed 
limited acute severe grade III and IV adverse events (according to the National 
Cancer Institute Common Terminology Criteria for Adverse Events, version 3.0) 
[8], consisting of neutropenia and thrombocytopenia at 4% and 3%, respectively, 
with thrombocytopenia increasing to 11% in the adjuvant TMZ phase [6]. Molecular 
analysis of the tumour samples showed that patients with a methylation of the 
methyl-guanine-DNA methyltransferase (MGMT) promotor (i.e. patients who were 
MGMT positive) had a greater benefit of TMZ with regard to survival (18.2 months 
versus 12.2 months).

Another trial, looking at elderly patients (>65 years of age) with a newly diag-
nosed GBM, was randomly assigned to receive either radiotherapy alone or 
ChemoRT and adjuvant TMZ. Findings showed that the addition of TMZ resulted 
in a longer survival, especially in patients with MGMT methylation (MGMT posi-
tive). Toxicity of TMZ was limited to grade III and IV events of lymphopenia (27%), 
thrombocytopenia (11%) and neutropenia (8%) [9].

Since 2005, the standard treatment for patients with a GBM (KPS > 70) consists 
of radiotherapy (see Chap. 14) and daily TMZ (75 mg/m2/day) in the concomitant 

Table 15.1 Karnofsky performance score

100 Normal, no complaints, no evidence of disease
90 Able to carry on normal activity, minor signs or symptoms of disease
80 Normal activity with effort, some signs or symptoms of disease
70 Cares for self, unable to carry on normal activity or do active work
60 Requires occasional assistance but is able to care for most of his/her personal needs
50 Requires considerable assistance and frequent medical care
40 Disabled; requires special care and assistance
30 Severely disabled; hospital admission is indicated although death not imminent
20 Very sick, hospital admission necessary; active supportive treatment necessary
10 Moribund; fatal processes progressing rapidly
0 Dead
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phase. After a 4-week rest period to allow for sufficient bone marrow recovery, the 
adjuvant phase is commenced, comprising of day 1–5 TMZ (150–200 mg/m2/day) 
every 4 weeks, for six cycles (Fig. 15.1). When patients are older than 65 years of 
age and have worsening neurology (KPS < 70), other prognostic factors such as 
tumour size, focal deficits, cognitive disturbances and methylation status will guide 
standard of care.

At the time of GBM recurrence, a multidisciplinary tumour board (MDT) will 
decide the best treatment options, dependent on factors such as the overall condition 
of the patient and the treatments received. Re-challenging with TMZ is an option 
and can be administered in a 5-day cycle every 4 weeks (150–200  mg/m2/day). 
However, when the tumour recurrence is shortly after (or during administration of) 
adjuvant cycles, it is commonly decided to switch from TMZ to lomustine mono-
therapy (90–110 mg/m2, day 1, every 6 weeks) or lomustine in combination with 
procarbazine (60 mg/m2/day, day 8–21, every 6 weeks) and vincristine (1.4 mg/m2 
intravenously, day 8 and 29 every 6 weeks) (PCV).

Temozolomide, procarbazine, vincristine and lomustine are alkylating agents 
and are administered up to 6 (lomustine or PCV) or even 12 (TMZ) cycles, as long 
as there is no evidence of tumour progression during this interval and as long as the 
patient tolerates the treatment without grade III/IV adverse events.

15.4  Low-Grade and Anaplastic Gliomas

Low-grade gliomas have a lower prevalence than GBMs, and they are associated 
with a better prognosis as compared to anaplastic gliomas. Low-grade gliomas are 
rare slow growing but malignant tumours frequently occurring in young adults 
(20–40 years of age). After biopsy or resection, treatment decisions are dependent 

4 weeks

1 6

RT; focal radiotherapy, 60 Gy in 6 weeks to tumor volume + 2-3 cm margin

TMZ; Temozolomide
During RT: 75 mg/m2 daily (including weekends) for up to 49 days.

Administration 1-2 h before RT or in a.m. on days without RT.
Antiemetics: metoclopramide, usually needed only before initial doses.
150-200 mg/m2 daily x 5, for up to 6 cycles
Antiemetic prophylaxis with 5HT3 antagonist or metoclopramide

Maintenance:

Pneumocystis carinii prophylaxis during continuous TMZ administration only (Iymphocytopenia)
Pentamidine inhalations or trimethoprim/sulfamethoxazole 3x/week

10 14 18 22 Week

4 weeks
TMZ daily x 42d

RT 30 x 2 Gy

5d 5d 5d x 6 cycles

Fig. 15.1 Stupp schedule
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on the presence of unfavourable prognostic factors such as age (older than 40–45 
years of age), tumour size (>5–6 cm), focal and cognitive deficits and uncontrol-
lable seizures [7].

Treatment options for a patient with an oligodendroglioma and unfavourable 
prognostic factors consist of radiotherapy and adjuvant chemotherapy. Normally 
PCV is administered for up to six cycles [10] (see Fig. 15.2). For patients with an 
astrocytoma and an IDH mutation, TMZ will be the choice of treatment (up to 12 
cycles), adjuvant to radiotherapy. Recently it became clear that patients without a 
1p/19q deletion and without an IDH mutation (IDH wild type) have an even worse 
prognosis, similar to a GBM [11]. Therefore, these patients will be treated as if they 
had a GBM, with radiotherapy and concomitant TMZ followed by six adjuvant 
cycles of TMZ.

Anaplastic oligodendrogliomas are (for some reason) more sensitive to chemo-
therapy; hence researchers are trying to define the reason why. Typical genetic alter-
ations appeared to be responsible for this sensitivity, and further research led to the 
discovery of MGMT and IDH mutations. Both studies of van den Bent and 
Cairncross showed an improved outcome after adjuvant PCV chemotherapy for 
anaplastic oligodendroglioma. Thus, treatment of all 1p/19q codeleted oligodendro-
gliomas should consist of resection, followed by radiotherapy and adjuvant PCV 
chemotherapy (see Fig. 15.2) [3, 5].

The interim analysis of the EORTC CATNON trial [12], randomizing patients 
with non-codeleted 1p/19q anaplastic gliomas into four arms, showed a survival 
benefit for patients receiving radiotherapy alone, followed by 12 cycles of adjuvant 
TMZ. Another similar study [13] showed no difference in survival between adju-
vant PCV and TMZ following completion of radiotherapy. The higher toxicity rates 
of PCV (mainly cumulative bone marrow suppression) often lead to discontinuation 
of treatment. Besides, TMZ is better tolerated by patients; hence it is often the treat-
ment of choice in these scenarios.

Once a glioma has recurred or transformed, a multidisciplinary board will dis-
cuss viable treatment options whilst giving consideration to a multitude of variable 
factors: the condition of the patient, what has been the treatment thus far and is there 
room for (another) chemotherapy or second radiotherapy treatment, perhaps after 
(second) surgery. Chemotherapy treatment in this setting may consist of a re- 
challenge with TMZ for astrocytomas and PCV for oligodendrogliomas, even if 
they were used before.

A.

RT → PCV
0 6
Time (wks)

10 16 22 28 34 40

Standard PCV: Iomustine, 110 mg/m2 PO on day 1;
procarbazine, 60 mg/m2 PO on days 8-21; and vincristine,
1.4 mg/m2 IV on days 8 and 29—on a42-day cycle

RT daily: 33 × 1.8 Gy, for a total dose of 59.4 Gy

Fig. 15.2 Schedule for (anaplastic) oligodendroglioma
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15.5  Nursing Management Issues

15.5.1  Patient Education

Oncology nurses work closely together with glioma patients receiving chemother-
apy to evaluate the process and initiate supportive therapies when necessary. 
Chemotherapy may consist of oral and intravenous agents. Of the previously 
described alkylating agents, only vincristine (as part of the PCV schedule) is admin-
istered intravenously, every 3 weeks. Orally administered chemotherapy (such as 
TMZ) is hence more convenient for the patient and also has less severe side effects 
as compared to PCV.

At the beginning of a chemotherapy treatment, the responsibility of the oncology 
nurse is to inform the patient about the efficacy and potency of the specific treat-
ment, which safety precautions need adhering to, how to manage side effects and 
how and when to report them. Treatment adherence or compliance is affected by the 
patient’s knowledge and understanding of the specific regimen [14]. Patients with a 
glioma may suffer from cognitive problems, resulting in difficulties adhering to 
chemotherapy schedules. Thus, it can be a challenge to arrange for adequate support 
when a patient is not able to understand correct dosages: oncology nurses need to 
check the ability of the patient to follow the prescribed regimen and ascertain if 
there is supportive care at home or otherwise arrange for active home care [15].

Effective education of the patient and his/her caregiver promotes patient safety, 
optimal dosing and accurate assessment of side effects and toxicities [16]. Therefore, 
patients and their caregivers need to receive verbal and written instructions on how 
to take medication and which measures to take to prevent side effects such as nausea 
and vomiting and in which circumstances there is a need to contact the acute oncol-
ogy nurse (e.g. in case of fever, haematoma, insufficient oral intake due to vomit-
ing). Fever may be suppressed in patients using corticosteroids (such as 
dexamethasone), which necessitates nurses’ awareness of other signs and symp-
toms of infections during evaluation.

Dosages of chemotherapy depend on body surface, and the patient often needs to 
take multiple capsules of varying strength. For example, TMZ is administered over 
5 days every 4 weeks. The PCV schedule is even more complicated: once every 6 
weeks, lomustine is given orally on day 1 and procarbazine from day 8 to 22; and 
every 3 weeks vincristine is given intravenously (Fig. 15.2). Both TMZ and lomus-
tine have to be taken on an empty stomach, due to the reduction of the rate (and 
extent) of absorption otherwise cause by the consumption of food. Because the peak 
plasma concentration of TMZ after oral intake occurs within 1 h and TMZ enhances 
the effect of radiotherapy, TMZ has to be taken an hour before the scheduled time 
of radiation during the concomitant radiation phase and on days without radiother-
apy in the morning (Fig. 15.2).
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Patient education is an ongoing process during the treatment period. A dedicated 
key worker (normally a specialist nurse) is allocated to patients receiving chemother-
apy. This allows for adequate nurse-led follow-up and guidance during treatment, with 
regard to (dis)continuation and adherence of medication. These nurse-led clinics can be 
undertaken either within an outpatient setting or via telephone [17, 18]. Supportive 
tools developed by the Multinational Association of Supportive Care in Cancer 
(MASCC)—for example, the MASCC Oral Agent Teaching Tool (MOATT) [19]—
consist of written information of the correct dosage and schedule, a patient’s diary and 
medication accountability form. Nurses need to stay informed and educate themselves 
about chemotherapy and other new agents and their side effects and toxicity, to be able 
to perform and understand the challenges of good patient education [20].

15.5.2  Management and Nursing Implications of Side Effects

Alkylating chemotherapy agents are fairly myelosuppressive (reduced bone marrow 
function) and require careful monitoring of complete blood counts to prevent com-
plications associated with anaemia, neutropenia, thrombocytopenia and lymphope-
nia. During the concomitant radio-chemotherapy period, a weekly blood count is 
required. During the adjuvant phase of TMZ and PCV, there will be a blood count on 
the day of the expected ‘nadir’ (lowest amount of blood counts) and the day before 
the start of the next cycle, when recovery of the nadir is expected and required, to 
start the next cycle. Treatment delay will lead to recovery of the blood counts, and 
subsequent dose adjustments (as required by protocol) will allow the patient to con-
tinue chemotherapy treatment (see Table 15.2). Despite the fact that myelotoxicity is 
relatively uncommon in patients using TMZ, there are case studies of severe toxicity 
resulting in treatment delays or even myelodysplasia resulting in death [21, 22].

Table 15.2 Management of chemotherapy toxicity

Toxicity Interruption of chemotherapy
Discontinuation of 
chemotherapy

Absolute neutrophil count Neutropenia
CTCAE grade II
≥1.0 and <1.5 × 109 L−1

CTCAE grade III
≥0.5 and <1.0 × 109 L−1

Neutropenia
CTCAE grade IV
<0.5 × 109 L−1

Platelets Thrombocytopenia
CTCAE grade I
≥75 and <100 × 109 L−1

CTCAE grade II
≥50 and <75 × 109 L−1

CTCAE grade III
≥25 and <50 × 109 L−1

Thrombocytopenia
CTCAE grade IV
<10 × 109 L−1

CTC non-haematological toxicity 
(except for alopecia, nausea and 
vomiting)

CTC grade II CTC grades III and IV
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In trying to identify factors leading to severe myelotoxicity after a first course of 
TMZ, several variables were analysed. It appeared that women experienced more 
myelotoxicity than men. In men with a body surface area ≥2 m2 and in women who did 
not have prior chemotherapy, the occurrence of toxicity after the first course of TMZ 
was higher. Additionally, looking at age, older men did not have an increased risk; 
however for women there was a trend for an increased risk in those 31–40 years of age 
and for those older than 60 years [23]. Although rare, renal or hepatic functions may be 
disturbed by the use of chemotherapy, which may necessitate dose adjustment. Besides 
evaluation of blood counts (and once per cycle a full biochemistry panel), it is impor-
tant to evaluate other side effects and how the patient tolerated the chemotherapy treat-
ment. The nurse needs to be aware of the impact on patients and caregivers of a dose 
delay or reduction. These interventions often temper the hope for tumour response in 
patients with gliomas, necessitating adjustment of perspective and goals for the future.

15.5.3  Nausea and Vomiting

A patient commencing chemotherapy will be prescribed anti-emetic drugs to pre-
vent nausea and vomiting. For patients with a GBM during the concomitant radio-
therapy phase, it is advised to take ondansetron (or granisetron) for the first 3 days 
only. One of the side effects of ondansetron is constipation, when taken longer than 
prescribed. In case of persistent nausea, the advice (besides changing the anti- 
emetic drug to metoclopramide or domperidone) is to take laxatives. Nausea, how-
ever, can also mask more serious problems such as raised intracranial pressure 
(ICP). Other signs alerting to raised ICP are (besides nausea) headache, drowsiness 
and worsening of pre-existing focal deficits. In such cases an increase in oedema 
around the radiated brain tissue might be responsible, and dexamethasone could be 
added to the prescribed drugs. During the adjuvant TMZ and PCV cycles, anti- 
emetic drugs are again prescribed before taking the oral chemotherapy drugs. 
However, despite these precautions, nausea and vomiting still occurs in some 
patients. A reduced quality of life might interfere with adherence to treatment and 
subsequent success. Despite the fact that TMZ and PCV regimes have a low emetic 
profile, it is best to change or add another anti-emetic drug when continuing nausea 
and vomiting becomes apparent and raised ICP has been ruled out. A combination 
of metoclopramide, dexamethasone and lorazepam can be added to the prescribed 
anti-emetic drug if required for persistent cases of nausea and vomiting.

It is not uncommon for patients receiving oral chemotherapy to experience a loss 
of appetite, especially if cycles are continued for a longer period. However, in most 
patients with a glioma, loss of appetite does not often lead to involuntary weight 
loss. If this is the case, it is possible to support the patient with high-caloric drinks 
to prevent losing too much weight. In addition, other causes of loss of appetite and 
subsequent weight loss (mucositis, gastrointestinal infections, fatigue, depression) 
need to be considered and treated if necessary.

15 Chemotherapy for Gliomas



238

15.5.4  Thrombocytopenia

For patients with a GBM, TMZ is administered daily with radiation therapy during 
6 or 7 weeks. During this period, they may develop a significant thrombocytopenia. 
Thrombocytopenia is a severe complication manifesting itself with an abnormally 
low platelet count (see Table 15.2), necessitating discontinuation of TMZ treat-
ment and often limiting the administration of further chemotherapy. It can also 
necessitate frequent platelet infusions and places the patient at risk of bleeding.

Therefore, blood counts are monitored weekly and are intensified if the thrombo-
cyte count is rapidly decreasing. Patients with thrombocytes <10 × 109 L−1 will require 
a platelet infusion, because of the risk of (intracranial) haemorrhages even without 
trauma. The infusion may lead to increased platelet counts; however, dose adjustment 
or discontinuation of TMZ is still recommended for some patients, depending on the 
moment of the occurrence, its severity and its recovery period. In some cases, the 
thrombocytopenia is prolonged, not recovering in weeks or even months [24], which 
means that the patient is not allowed to start adjuvant treatment. Myelotoxicity in 
patients receiving PCV chemotherapy is more common than in patients receiving 
TMZ or lomustine monotherapy. In the described trial in patients with anaplastic oli-
godendrogliomas [25], 33% of the patients (n = 161) receiving PCV needed to discon-
tinue treatment due to haematological toxicity (e.g. grade III/IV toxicities: neutropenia 
32%, thrombocytopenia 21%). In cases of severe thrombocytopenia, adjustment of 
anti-epileptic drugs might be considered to help recover the number of platelets, 
because they potentially contribute to myelosuppression (valproic acid).

15.5.4.1  Case Study
A 51-year-old male patient with a history of alcohol abuse resulted in an amnesic 
(Korsakov) syndrome and forced institutionalisation in a nursing home. He under-
went a resection for an anaplastic astrocytoma in 1995 and received radiotherapy 
afterwards. In 2006 his tumour recurred, and it was decided to commence TMZ treat-
ment. The patient was referred to the nurse practitioner to discuss and start treatment 
and follow-up; however baseline lab results showed a pre-existing thrombocytopenia 
grade II (platelet counts 54  ×  109  L−1). A diagnostic abdominal ultrasound was 
ordered and revealed a splenomegaly, responsible for the low platelet count. There 
was an absence of portal hypertension (e.g. oesophageal varices), which would have 
been a contra-indication for the start of TMZ. The patient was put on a regimen of 
TMZ 100 mg per day, as opposed to the normal regimen of 150–200 mg/m2, because 
of his ongoing thrombocytopenia. The patient successfully received 12 cycles of 
TMZ for 5 days every 4 weeks, without irreversible toxicity (platelets remained 
between 41 and 92 × 109 L−1), with a response of the tumour on MRI follow-up.

15.5.5  Neutropenia

Neutrophils are the most important defence mechanism of the body against acute 
bacterial infections and certain fungal infections. Patients receiving PCV have a 
greater risk of neutropenia (an abnormally low level of neutrophils), as compared to 
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patients receiving TMZ. The risk of developing a fever whilst having a neutropenia 
(see Table 15.2) increases with age and, for those with a lower KPS, a worse nutri-
tional status and a pre-existing pancytopenia (reduction in the number of red and 
white blood cells, as well as platelets), before the start of chemotherapy [26]. An 
infection due to severe neutropenia (neutrophil count, 0.5 × 109 L−1) might be life- 
threatening, and if necessary, a patient is admitted to the hospital to treat the infec-
tion with intravenous antibiotics.

The neutrophil count is monitored as frequently as the thrombocyte count in 
patients using both PCV and TMZ—at the day of the expected nadir, the day of the 
expected recovery and the day before commencing the next cycle. Dose reductions 
and/or treatment delays will be carried out according to protocol Common Toxicity 
Criteria Adverse Events (CTCAE) grade II, neutrophil count <1.5 × 109 L−1 (see 
Table 15.2). Patients and their caregivers need to be alert for signs and symptoms of 
infections and report these to their oncology nurse (key worker). Supportive care 
with the injection of neutrophil growth-stimulating factors is an option to be able to 
continue chemotherapy treatment in patients with persisting grade III toxicity, 
despite dose reduction.

15.5.6  Lymphopenia

Lymphocytopenia, or lymphopenia, is the condition of having an abnormally low 
level of lymphocytes in the blood. Lymphocytes are part of our immune system and 
consist of white blood cells with important functions in helping to prevent opportu-
nistic viral infections from setting in. In cases of chemotherapy-induced lymphope-
nia (where more specifically a reduction in T lymphocytes or CD4 count is noted), 
these white blood cells are lacking, giving rise to opportunistic infections. Long- 
term use of corticosteroids may have the same severe side effect, causing a reduc-
tion of lymphocytes (<0.8 × 109 L−1).

Lymphopenia is putting the patient at risk for immunosuppressive infections 
such as pneumocystis carinii pneumonia (PCP), herpes simplex, herpes zoster 
and fungal infections. Because of an earlier finding in a clinical trial [27] of the 
occurrence of PCP in patients using TMZ and corticosteroids in the chemo-
radiation phase, patients treated for GBM are prescribed prophylactic antibiot-
ics (trimethoprim- sulfamethoxazole) in this phase. In case of lymphopenia 
occurring in concomitant phase, the lymphocyte subpopulation—CD4 count—
is determined to address the necessity of prolonged use of prophylactic antibiot-
ics (CD4 count <0.2 × 109 L−1). Some patients show an allergic reaction (rash) 
when prescribed trimethoprim-sulfamethoxazole. An alternative for PCP pro-
phylaxis is inhalation of pentamidine, every 4 weeks. If there is no lymphopenia 
after the concomitant phase, antibiotics can be stopped; however, CD4 defi-
ciency can persist for months after completion of concomitant TMZ, necessitat-
ing monthly CD4 counts and continuation of prophylactic antibiotics. When 
lymphopenia occurs during the adjuvant TMZ phase (which is less common), 
the same prophylactic antibiotics are prescribed in case the CD4 count drops to 
<0.2 × 109 L.
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15.5.7  Fatigue

Fatigue is a commonly reported symptom in patients with all types of glioma 
throughout the disease trajectory, which can decrease quality of life, particularly by 
the effect of fatigue on neurological deficits. The causes for fatigue in glioma 
patients can be multiple, such as the treatment of the tumour by radiotherapy and 
chemotherapy, the use of anti-epileptic drugs, focal deficits and sleep disturbances 
and depression. A review of exercise interventions in adults with advanced cancer 
showed that exercise maintained or improved fitness and physical function and may 
diminish fatigue and enhance quality of life [28]. There are multiple strategies for 
managing fatigue. The oncology nurse can ask glioma patients about their daily 
activities and how fatigue affects them. Educating patients regarding which inter-
ventions are suitable for their specific situation, and early referral to rehabilitation 
services, may help the patient in obtaining appropriate resources and support for 
fatigue management.

15.5.8  Neuropathy

Neuropathy is a specific side effect of vincristine (which forms part of the PCV 
schedule). Symptoms of neuropathy may include loss of sensitivity of hands or feet, 
loss of sense of touch, pain, tingling and burning sensations and balance disorders. 
Neuropathy can make walking more difficult and occur within weeks after the start 
of vincristine and may necessitate dose reductions or discontinuation, depending on 
the severity of the neuropathy. Educating patients about reporting this side effect to 
be able to intervene is important: at some point neuropathy can be irreversible, with 
a major impact on quality of life.

15.5.9  Fertility

All chemotherapy used for the treatments of adult gliomas may affect the male and 
female reproductive cells. For that reason, women starting chemotherapy treatment 
are advised not to become pregnant, and male patients are advised not to cause 
pregnancy. This advice relates to the treatment duration and also the 6-month period 
after treatment. Male patients may be advised and counselled about cryopreserva-
tion of semen prior to treatment commencing, due to the possibility of irreversible 
infertility. For women, it is more difficult to preserve reproductive cells, and these 
little applied procedures are often not carried out successfully. It is the responsibil-
ity of the prescribing physician to discuss these issues with patients and their part-
ner, although it is a difficult subject to bring up, and it is often also brought up 
during consultation with the oncology nurse. When women with a glioma become 
pregnant, treatment interventions are discussed in a multidisciplinary team, includ-
ing a gynaecologist. Case series of women with gliomas indicate that all types of 
antitumour interventions have been applied during pregnancy. The timing of 
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chemotherapy treatment should preferentially be deferred until the second or third 
trimester because of the risks on congenital malformations when applied in the first 
trimester. In case series of women who became pregnant during or after using TMZ 
or PCV, healthy newborns are described; however, there is a paucity of information 
on the long-term development of the newborns [29].

15.5.9.1  Case Study
A 35-year-old male patient living in the Netherlands, originally from Turkey, was 
diagnosed with a GBM. The patient and his spouse were referred to the oncology 
nurse to discuss the start of concomitant chemo-radiation treatment. Because of their 
age, they were asked if they had a child wish, and they did. The oncology nurse 
informed them about the possibility of semen preservation before the start of the che-
motherapy treatment. The spouse was asked if she used any birth control—it trans-
pired she was diagnosed in Turkey (and subsequently in the Netherlands as well) with 
infertility; she could only become pregnant with the help of egg donation.

Guidelines on cryopreservation suggest that male patients need to freeze their 
sperm before commencing chemotherapy. This implies that the couple has to con-
sider thinking about having children before the start of the therapy, in a situation in 
which both the present and future remain uncertain. From research it is known that 
couples could experience cryopreservation with a positive attitude: there is a future, 
a life after the cancer, a chance of recovery and a long-term outlook. The chances of 
becoming infertile after oncological treatment are dependent on the type of malig-
nancy and the intensity of treatment duration. Even with a limited life expectancy, 
cryopreservation needs to be considered [30, 31].

The oncology nurse realises that she needs to sensitively approach the subject 
around cryopreservation with this couple. However, past experiences have taught 
her that couples facing an incurable disease are in a difficult position when they 
try and effectuate the cryopreservation by in vitro fertilization (IVF) or intracyto-
plasmic sperm injection (ICSI). In this particular case, there is also the need for 
an egg donor (given her infertility diagnosis), which will likely complicate the 
process further. There are cases described of male and female patients being able 
to have a child after treatment with temozolomide; infertility does not have to 
emerge [32, 33].

During the consultation the oncology nurse listens empathetically and guides the 
patient and his wife during the discussion. They had received an enormous amount 
of information in a language they did not understand that well. Nevertheless, the 
oncology nurse reflected on their feelings towards children and towards the diagno-
sis and shared the information she had on fertility, guidelines and procedures. The 
couple was on an emotional roller-coaster, meandering between good treatment out-
comes from a glioma perspective and the hope for becoming parents. Ultimately, 
the patient and his wife decided that it would be more appropriate to start the neces-
sary treatment for the glioblastoma as soon as possible, rather than wait for an 
appointment in the fertility department at the nearby academic hospital, which 
would have likely delayed his treatment start. They left with the hope that it still 
might be possible in the future to further explore their wish for a child.
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16Allied Health Professional Rehabilitation 
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Abstract
Allied Health Professionals (AHPs) in the United Kingdom (UK) work across all 
healthcare settings including acute hospitals, rehabilitation wards, community 
teams, social care teams and voluntary sectors and within private healthcare.

Within any of these settings, AHPs provide rehabilitation to enable and sup-
port recovery for the patient and facilitate independence and activity, as much as 
possible. Rehabilitation for the brain tumour patient involves a combination of 
surgical, cancer, neurological and palliative rehabilitation principles as a result of 
the complex and varying symptoms that fluctuate throughout the cancer jour-
ney—all of which will be explored in this chapter. Allied Health Professional 
rehabilitation can include many varied interventions from the AHPs involved and 
can include education about deficits; symptoms and impairments; a patient-cen-
tred approach to reducing dysfunction caused by impairments; involvement of 
family and friends; common goal setting; and, most importantly, multidisci-
plinary working to achieve individual rehabilitation goals.

In this chapter, the varying professions that make up the term AHP are explored 
and how in turn each one has a pivotal role in supporting the glioma patient 
through their treatment pathways. This chapter also aims to give a basic knowl-
edge of how rehabilitation interventions can help a person with glioma and their 
families, friends and carers with the aim of improving understanding of rehabilita-
tion and making appropriate use of the rehabilitation services in your area.
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Learning Outcomes
• To gain deeper knowledge and insight into the varying professions that make 

up the term AHP (allied health professional) and how each one individually, 
and as a whole, has a role to play in supporting the glioma patient through 
their disease trajectory.

• To gain a deeper understanding of the term rehabilitation and how AHPs apply 
this in the clinical setting to glioma patients both pre- and post-surgery to enable 
them to achieve their full potential.

• To gain insight into how healthcare professionals (not just AHPs) are responsible 
for providing daily rehabilitation to the patient and how part of this journey is to 
enable the patient to self-manage their disease trajectory.

16.1  AHP Rehabilitation and Brain Tumours

The title “Allied Health Professional” or AHP refers to a group of non-medical pro-
fessions who hold a professional registration in the UK with the Health and Care 
Professions Council. For the purposes of this chapter, the focus will mainly be on 
the four professions more commonly associated with rehabilitation:

• Dietitians
• Occupational therapists (OT)
• Physiotherapists (physio)
• Speech and language therapists (SLT)

Later in the chapter, the roles of some other AHPs are introduced, whose titles 
and roles are less frequently associated with rehabilitation but are equally as impor-
tant in managing some of the symptoms, especially those experienced by people 
with glioma:

• Orthoptists
• Orthotists
• Therapeutic radiographers
• Diagnostic radiographers

Rehabilitation is a broad and nebulous concept—encompassing more of a phi-
losophy than a specific health intervention. It aims to maximise quality of life and 
enable the recipient to gain as much independence as possible. The interventions 
provided by AHPs to facilitate rehabilitation will be varied and diverse, but the 
overall aim should be to help the person achieve a goal, or a functional gain, regard-
less of their underlying disease and prognosis.

The fact that rehabilitation can be provided by different professions in different 
locations through a variety of interventions makes defining “rehabilitation” diffi-
cult. The chartered society of physiotherapists [1], for instance, defines rehabilita-
tion as a process, “…enabling and supporting individuals to recover or adjust, to 
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achieve their full potential and to live as full and active lives as possible. 
Rehabilitation should start as soon as possible to speed recovery”.

NHS Choices website [2] also tries to define rehabilitation from the point of view 
of the patient: “Rehabilitation aims to improve your ability to carry out the everyday 
activities that have been affected by illness, injury or surgery”.

The document published by the National Health Service (NHS) Improving 
Quality titled “Improving Adult Rehabilitation Services” [3] defines rehabilitation 
as: “…the restoration, to the maximum degree possible, of an individual’s function 
and/or role, both mentally and physically, within their family and social networks 
and within the workplace where appropriate”.

All are valid definitions, the final one being more holistic by including the ideas 
of addressing mental health and social care needs. These rehabilitation interventions 
will also incorporate treatment of symptoms, such as pain, changes in muscle tone 
and breathlessness, as well as interventions aiming to improve (or adjust) a deficit, 
which helps the person with a glioma adapt to life with a neurological deficit, for 
example.

The interventions offered by rehabilitation professionals may be implemented in 
various settings and by many different teams. These will differ depending on how 
their rehabilitation services have been established, funded and developed within 
their geographical area. This will also differ greatly in different countries, depend-
ing on the health economy of the country. Rehabilitation interventions in the UK 
commonly occur:

 1. Within an acute hospital environment, e.g. chest physiotherapy interventions fol-
lowing a glioma resection to prevent chest infections/complications after 
anaesthetic.

 2. Within an acute or subacute settings in a specifically designated rehabilitation 
institution, e.g. a neuro-rehabilitation centre.

 3. In a community rehabilitation facility (inpatient or outpatient), e.g. an intermedi-
ate care facility. (These settings usually provide generic rehabilitation rather than 
specialising in a disease group, i.e. stroke or spinal injury.)

 4. In the patient’s own home.
 5. In a hospice as either a day-patient or inpatient.

The variety of and disparity between the types of rehabilitation services available 
throughout the UK and also individual team’s referral criteria and service provision 
make negotiating your way through these services difficult.

If you are able to provide your patient and their carers with examples of how 
each profession will work with them, it will help them gauge their expectations 
around their rehabilitation potential. Some people with high-grade glioma may mis-
understand the meaning of “rehabilitation” and think it is only for people who are 
going to fully recover and get back to their previous level of function; hence they 
might refuse a physiotherapy referral, for example. If you are able to explain to 
them how a physiotherapist might help them regain their balance or learn to walk 
independently with a walking stick, this might help the patient both in terms of 
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understanding what can be offered and of motivating them to partake in activities 
and help themselves.

A person with a glioma may present with varying complex symptoms depending 
on where the tumour is situated in the brain, what type of surgery they may have had 
(e.g. debulking or biopsy) and how much oedema surrounds the tumour. The symp-
toms for one individual may fluctuate throughout their disease trajectory depending 
on the treatment they have had, the nature of the glioma and the presence or absence 
of symptoms such as seizures. This drives the need for a very person-centred 
approach to rehabilitation for this group of people and makes a prescriptive or 
inflexible approach inappropriate for most neurosurgical patients [4].

This next section will describe in detail three distinct types of rehabilitation that 
a person with a glioma may experience in isolation or in combination: surgical, 
oncological/palliative and neurological rehabilitation.

Surgical rehabilitation: It occurs immediately before or after a surgical interven-
tion. Not all people diagnosed with a glioma will have a surgical intervention; oth-
ers may have more than one intervention. The type of rehabilitation provided prior 
to and after surgery will be taken from a different model than the rehabilitation 
interventions provided later in the patient’s journey [5, 6]. Increasingly the role of 
rehabilitation within any acute hospital in the UK is one of assessment and dis-
charge planning. Therefore a rehabilitation intervention in an acute hospital setting 
will be more focused on facilitating a safe discharge, rather than obtaining longer- 
term rehabilitation goals.

When caring for a patient following surgery, there are certain symptoms which 
should prompt the neurosurgical nurse to consider a referral to the rehabilitation 
team within your institution. Below are examples of symptoms you may see post- 
surgery and examples of which AHP the patient should be referred to, in conjunc-
tion with their medical team:

Breathing difficulties (physio): A physiotherapist will have skills in treating 
breathing and chest problems with manual techniques and the use of equipment if 
required. A physiotherapist might be involved in acute and emergency treatment of 
chest problems on an “on-call” basis.

Slurred speech, difficulties in communication (SLT): A speech and language ther-
apist would assess for problems with communication and offer exercises or strate-
gies to reduce the impact of the communication difficulty.

Confusion/disorientation (OT/psychology): Neuropsychologists, psychologists 
or occupational therapists may be involved in addressing neurocognitive dysfunc-
tion and may use a combination of specialist tools to assess the cognitive function-
ing of a person with a glioma [7].

Difficulty eating and drinking (SLT): A speech and language therapist would 
assess a person’s ability to swallow different textures and consistencies of food and 
drink and may suggest a specialist diet or thickened fluids.

Need for a feeding regime to be established (dietitian): If a person’s ability to 
take nutrition orally has been temporarily or permanently affected by surgery or the 
presence of a glioma, it may be necessary for a dietitian to establish a feeding regime 
with an alternative route, i.e. percutaneous endoscopic gastrostomy (PEG) or naso-
gastric (NG) tube feeding.
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Difficulties in personal care (OT): An occupational therapist may assess a person 
with a glioma prior to discharge from hospital to ensure they are independent in 
personal care. If they are not, they may introduce aids and adaptations in the home 
to assist or even refer for a carer to be enlisted to help the person with personal care.

Motor weakness (OT and physiotherapist): Occupational therapists and physio-
therapists may aim to improve a weakness by introducing certain exercises or by 
encouraging the normal use of a limb within activities of daily living.

Tonal changes, either high or low tone (OT and physiotherapist): Occupational 
therapists and physiotherapists will have skills in managing changes in tone through 
therapeutic handling, splinting or positioning.

Double vision, nystagmus or altered visual fields (orthoptics): An orthoptist may 
introduce specialist lenses to reduce the impact of visual disturbances.

These issues should be discussed at the ward multidisciplinary team meeting 
(where available) and inpatient referrals made to the appropriate rehabilitation pro-
fessionals. Similarly there may be specific circumstances where a rehabilitation 
assessment may be required before a surgical intervention. One example of this is a 
speech and language assessment before an awake craniotomy so that a baseline has 
been recorded for the patient prior to the intraoperative assessments taking place.

In some circumstances, AHPs may be involved in monitoring a patient intraop-
eratively when an asleep/awake craniotomy is carried out in order to try and reduce 
neurological deficit from surgery. Speech and language therapists or neuropsychol-
ogists can be involved in language assessments to try and preserve language func-
tion during surgery [7]. Physiotherapists may be involved in the assessment of 
motor functions intraoperatively to try and preserve function and reduce motor 
weakness caused by surgery.

Ideally, a newly diagnosed glioma patient will be assessed by an appropriate AHP 
to gauge their level of rehabilitation needs whilst still in hospital. This may require a 
period of inpatient rehabilitation on a designated ward in order for the patient to 
regain sufficient function or learn adaptive strategies to be able to manage outside of 
a care environment. Sometimes, the rehabilitation professionals are instrumental in 
making decisions about the longer-term future of the patient with a glioma, i.e. 
whether they require care within a residential or nursing home to fully manage their 
needs. Post-operatively a patient may only require a short intervention from the 
ward-based AHPs in order to facilitate a discharge home. Although, as is mirrored 
throughout the rest of their journey, patients with a glioma will have very specific and 
individual rehabilitation needs and should be assessed accordingly, it is not possible 
to be prescriptive about individual interventions that may be required at this stage.

At the surgical phase of treatment, the complete histology and diagnosis of the 
person with a glioma may not be known, so all patients should have equal access to 
rehabilitation regardless of whether a low-grade or a high-grade tumour is sus-
pected. Access to rehabilitation should be based on need not on diagnosis. All 
patients with a confirmed or suspected diagnosis of glioma will be anxious and 
unsure about their future and will need emotional as well as psychological support. 
As AHPs are central to the patient’s care, they may be expected to provide a certain 
level of psychological support in keeping with assessments from other key members 
of the local multidisciplinary team (MDT) and their own level of psychological 
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training. AHPs who have undertaken specialised training at a postgraduate level will 
be able to provide a higher level of emotional and psychological support than those 
who are newly qualified [8].

Cancer rehabilitation: It is an area which has developed greatly within the last 
10 years in the UK. AHPs who have chosen to specialise in this way and who have 
completed the required postgraduate training will provide interventions and thera-
pies fitting into the four stages of cancer rehabilitation:

 – Preventive (reduction of the scale of expected disability).
 – Restorative (facilitation of the patient’s return to their previous level of function-

ing without disability).
 – Supportive (limitation of functional loss, provision of support).
 – Palliative (compensation and symptom management to reduce complications 

associated with illness) [4].

Specialist AHPs working in cancer rehabilitation and palliative care have an in- 
depth understanding of the nature and impact of the problem (such as the presence 
of a glioma) on the individual and, in addressing the impact of the problem, simul-
taneously prioritise the patients’ choices. Thus, rehabilitation interventions which 
result in goal achievement may not be implemented if this is not in line with the 
individual’s choice.

AHPs without specialist postgraduate training will have the basic skills to reha-
bilitate someone with cancer, but not at a complex level or in a case with a high level 
of risk [8]. The reasoning used by the AHPs in cancer and palliative rehabilitation is 
broader than just clinical, it encompasses other types of reasoning such as social, 
emotional, economic, etc. It is a mature and sophisticated reasoning allowing spe-
cialist practitioners to tackle complex situations. It allows the specialist AHP to 
know when to incorporate an active intervention and when not to intervene, driven 
by sensitivity to individual’s choices about rehabilitation goals and outcomes.

Specialist AHP interventions within palliative care are not rooted in the medical 
model, thus making them inherently different to interventions that may be carried 
out by nurses or other healthcare professionals. Often AHP interventions are carried 
out in the recipient’s own home or in a hospice, so are not directed by a medical 
practitioner. These interventions may also be offered as part of a multidisciplinary 
approach to the total care of the palliative patient [9].

As suggested, non-AHPs may conduct “prescribed” rehabilitation interventions 
under supervised direction. However it is the AHP who should conduct the initial 
assessment and plan any rehabilitation interventions. Furthermore, the specialist 
AHP is the one who recognises the need to change or adapt the rehabilitation goals 
in an appropriate and timely manner. Function and ability can change quickly for a 
person with a glioma, and their rehabilitation needs require adaptation in order to 
successfully cope with their fluctuating needs.

The assessment conducted by a specialist AHP working within cancer care or 
palliative care identifies the individual’s ability, limitations and potential; they then 
use the individual’s attitudes and beliefs about the impact of these issues to negoti-
ate the goals of rehabilitation.
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Neurological rehabilitation: Like cancer and palliative rehabilitation, this is 
another individual area where a specialist AHP practitioner will have carried out 
extra postgraduate training to enable them to provide specific interventions relating 
directly to the neurological function of an individual. The science upon which neu-
rological rehabilitation is built is that of neuroplasticity which involves retraining of 
skills and strategies to compensate for impaired skills [10]. A specialist in neuro-
logical rehabilitation will have advanced skills in assessing the extent of damage 
caused by the presence of a glioma or surgery carried out to debulk the glioma. In 
some cases, there may be permanent neurological damage (in which case rehabilita-
tion will not help), but equally there are circumstances where the damage is deemed 
reversible and neurological rehabilitation can assist with neuroplasticity and any 
associated improvement in function.

Each profession (physio, OT, SLT, etc.) will have a specific set of core skills and 
approaches by which they choose and structure their rehabilitation intervention. 
These will be guided by the type of rehabilitation they aim to carry out, the environ-
ment in which this is provided, at which stage of the disease trajectory the individ-
ual is at and how their disease is expected to progress. The patient should be at the 
centre of all of these choices, and rehabilitation should be guided by their own goals 
and aims. For example, a physiotherapist with a specialist neurological background 
and postgraduate training may follow a normal movement approach [10] to treating 
a patient with a glioma, whereas a cancer rehabilitation physiotherapist may adopt 
a more functional and compensatory approach.

To illustrate the aforementioned points, a patient with a motor weakness of the 
lower limb which is affecting their mobility can be used as an example. A rehabilita-
tion approach aiming to regain motor activity through neural plasticity may use lots 
of therapeutic handling to promote increased synaptic activity to occur around the 
damaged area of the brain [11]. This may involve preventing the patient from trying 
to walk unaided if a correct gait pattern cannot be achieved without therapeutic 
intervention. The oncology-trained therapist, however, may allow the same patient 
to adapt their gait with the use of a quad stick to enable the patient to be more func-
tional and mobile even though their gait pattern would not be ideal. Both are exam-
ples of rehabilitation, but they are from different theoretical models (normal 
movement versus compensatory). Neuro-rehabilitation aiming for improvement 
through neural plasticity can be a long and tiring process for a patient often requir-
ing inpatient rehabilitation for a number of months. As such, a patient with a high- 
grade glioma with a short prognosis may choose not to spend such a long time in 
rehabilitation and may prefer a compensatory approach even if their walking never 
returns to normal. There is evidence to suggest that allowing a patient to compen-
sate with increased use of the unaffected limb may impair or delay recovery of the 
affected limb, so as with any approach, the best long-term interests of the patient 
need to be taken into consideration [11].

Any person with a glioma is at risk of having seizures, and some rehabilitation 
interventions can help manage symptoms and reduce the risk of injury occurring to 
a person during a seizure. Occupational therapists would be involved in educating a 
patient about safety within the home and how they affect activities of daily living 
[12]. Furthermore, they may advise ways of reducing the risk of, for example, 

16 Allied Health Professional Rehabilitation in the UK



252

scalding or burning by adapting kitchen tasks to avoid carrying hot food, should the 
patient be at risk of seizures.

Fatigue can be difficult to quantify and difficult to treat. Some causes of fatigue 
such as anaemia and endocrine dysfunction can be treated medically. Other causes, 
such as the fatigue caused by radiotherapy to the brain or fatigue caused by the pres-
ence of a tumour, are more difficult to treat. An occupational therapist would be 
involved in fatigue management by teaching methods of conserving energy possibly 
through the use of adaptive equipment, such as sitting down to do meal preparation 
rather than standing up. A physiotherapist would treat the symptom of fatigue by 
introducing appropriate gentle exercises, and a dietitian may treat fatigue by ensur-
ing that a patient is receiving sufficient nutrition to meet their energy 
requirements.

People with glioma can often experience varying degrees of sleep disturbance at 
points throughout their disease trajectory. This may be due to fatigue causing them 
to sleep more during the day, subsequently making sleep at night time less forth-
coming. Sleep disturbance can also be caused in some individuals by the use of 
steroids or anxiety about what the future may hold. Occupational therapists can 
offer advice on sleep management techniques, relaxation and possibly the introduc-
tion of sleep hygiene [13]. A physiotherapist may offer advice on appropriate exer-
cise to try and promote restful sleep, and a dietician may give advice on avoidance 
of stimulants in the diet, such as excessive caffeine.

16.2  Types of Allied Health Professionals in the UK

16.2.1  Occupational Therapy

“Occupation” refers to practical and purposeful activities that allow people to live 
independently and have a sense of identity such as essential day-to-day tasks includ-
ing self-care, work or leisure [14]. Occupational therapists aim to maintain a per-
son’s independence and quality of life, through taking a holistic, person-centred 
approach to both mental and physical health and well-being and providing rehabili-
tation to enable individuals to achieve their full potential at all stages of illness.

Symptoms of cognitive impairment (e.g. memory, attention, organising thoughts, 
concentration and safety awareness), mobility issues, fatigue and difficulties man-
aging day-to-day activities are frequently seen in people with brain tumours [15]. 
Occupational therapists assess and provide rehabilitation to individuals using pur-
poseful activity, strategies and occupation to prevent further disability, facilitate 
recovery, promote health and independent function and enable individuals to over-
come barriers that prevent them from doing the activities (occupations) that matter 
to them [15].

An example of a rehabilitation intervention by an occupational therapist would 
be a kitchen assessment, where a person with a glioma (following surgical interven-
tion) is brought to a kitchen with an occupational therapist to see how they can 
manage a routine task of making a cup of tea and toasting a piece of bread whilst 
assessing cognitive processes and motor function. The occupational therapist 
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throughout this process assesses the patients’ cognitive abilities of planning, organ-
ising, remembering location of items, safety awareness with hot water and electric-
ity, completion of the required task and how they problem-solve if something isn’t 
working. In addition, motor processes are assessed, such as how they reach into 
cupboards and balance, whilst they complete tasks. More subtle things are also 
observed such as if the person with a glioma is using both hands appropriately. 
Based on these findings, an occupational therapist can extrapolate what function is 
likely to be when the patient is discharged from hospital, and they may also identify 
new cognitive, motor or sensory disturbances.

Rehabilitation by an occupational therapist can also include the following:

• Provides assessment, advice and rehabilitation in activities of daily living, such 
as bathing, dressing, eating, gardening, working and learning.

• Provides assessment, rehabilitation and strategies for cognitive impairment 
including memory, personality, attention, safety awareness, etc.

• Provides assessment and advice on capacity and safety of an individual in the 
home environment, including falls risk.

• Provides assessment and rehabilitation for fatigue management.
• Assesses and recommends equipment, such as mobility aids, wheelchairs (along-

side physiotherapy) and special devices to help around the home or workplace.
• Offers advice and support to adapt the home or workplace to meet a person’s 

needs.
• Provide vocational rehabilitation through working with organisations to improve 

employees’ ability to perform their job.

16.2.2  Physiotherapy

Physiotherapists provide rehabilitation through movement and exercise, manual 
therapy, education and advice. Loss of muscle strength and use, loss of sensation, 
impaired balance and coordination and changes in muscular tone are frequently 
seen in people with brain tumours [4].

A physiotherapist aims to optimise patient function and well-being, through 
rehabilitation of these physical impairments as a result of neurological damage 
caused by the brain tumour. Rehabilitation by the physiotherapist focuses on retrain-
ing and establishing functional strategies for impairments based on the patient’s 
goals, their prognosis and their stage of illness.

An example of a rehabilitation intervention by a physiotherapist is a person with 
a brain tumour is helped to mobilise from the bed in the days following surgical 
intervention. Physiotherapists use specific moving and handling methods to mobil-
ise patients in these acute stages aiming to optimise return of function and preven-
tion of secondary musculoskeletal and respiratory complications. This is done 
through the provision of advice, information and training about positioning, patient 
moving and handling techniques and the role of multidisciplinary team members 
and relevant carers. Physios also assess for falls and the safety of the patient mobil-
ising once they are discharged home.

16 Allied Health Professional Rehabilitation in the UK



254

Rehabilitation by a physiotherapist can also include the following:

• Provides assessment, advice and rehabilitation to muscular paralysis and weakness.
• Assesses and recommends equipment, such as mobility aids and wheelchairs 

(alongside occupational therapy).
• Assesses and recommends exercise and activity programmes based on impair-

ments, level of fatigue and stage of illness.
• Assesses, advises and provides rehabilitation for changes to balance and posture, 

including managing falls risk.
• Assesses and manages changes to muscle tone and spasticity in collaboration 

with specialist neurology teams.
• Provides pulmonary/chest physiotherapy, assessment and rehabilitation. This 

includes management of tracheostomies in collaboration with speech and lan-
guage therapy.

16.2.3  Speech and Language Therapy

Communication and swallowing difficulties as a result of a brain tumour are 
assessed, diagnosed and treated by a speech and language therapist. Communication 
difficulties such as language (aphasia), speech (dysarthria) and cognition and lan-
guage impairments (cognitive communication disorder) are seen in people with 
brain tumours as well as swallowing difficulties (dysphagia) [11]. Through taking a 
whole-person approach, relearning of skills and providing educational and func-
tional alternatives (e.g. communication picture board, hand gestures or electronic 
devices with communication software), a speech and language therapist aims to 
optimise a person’s ability to communicate effectively and eat and drink as safely as 
possible whilst maintaining quality of life throughout all stages of the illness.

An example of a rehabilitation intervention by a speech and language therapist is 
the assessment of swallowing, language, speech and cognitive communication skills 
following surgical intervention. They assess how safely the person can swallow their 
diet and if they can maintain a good nutritional status are assessed during a meal time. 
During conversation, the patient’s ability to understand words, sentences and ques-
tions and subsequently being able to respond appropriately is assessed, alongside their 
ability to physically produce speech. A speech therapist will look at the level, type and 
severity of impairment and suggest immediate day-to-day communication strategies 
to facilitate the patient’s ability to get their needs and wants met (e.g. use pictures to 
help understanding, only ask short questions with one piece of information) and 
reduce frustration, alongside longer-term plans to establish the best method of com-
munication for that patient once they go home. This can include the use of technology 
(picture symbols producing words/sentences or text-to-speech technology), commu-
nication books and carer and multidisciplinary team training and education.

Rehabilitation by a speech and language therapist can also include the following:

• Provides assessment, advice and rehabilitation of communication impairments.
• Provides assessment and advice on capacity in collaboration with multidisci-

plinary team.
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• Assesses and recommends augmentative and alternative communication (AAC) 
devices to facilitate communication (e.g. gestures, sign language, picture boards, 
speech-generating devices, buttons to call for attention).

• Provides assessment, advice, rehabilitation and long-term management of swal-
lowing impairments (e.g. difficultly chewing, difficulty starting the swallow and 
difficulty clearing food residue from the mouth and throat).

• Assesses, advices and manages swallowing and communication in patients with 
a tracheostomy. This includes weaning off a tracheostomy management in col-
laboration with physiotherapy and the multidisciplinary team.

16.2.4  Dietitian

The consequences of malnutrition which significantly impact on the brain tumour 
patient’s well-being include decreased performance status, muscle function, quality 
of life and increased fatigue [16]. Despite rates of malnutrition in the overall brain 
tumour population being low, there is a significant association recognised between 
increased weight loss and malignancy [17] indicating the importance of nutritional 
screening throughout the patient journey.

Dietitians specialise in nutritional assessment of brain tumour patients, which is 
used alongside clinical information to prescribe dietary treatment. They aim to 
assess for malnutrition and restore optimum nutritional status and minimise side 
effects of oncological and surgical treatments.

Rehabilitation by a dietitian can include the following:

• Calculating an individual’s nutritional requirement using standard equations 
based on assessments of blood chemistry, temperature, stress, mobility and other 
relevant factors.

• Providing assessment, advice and rehabilitation for patients who have oral, 
enteral (e.g. nasogastric tubes) or parenteral nutrition requirements (e.g. intrave-
nous administration of total parenteral nutrition).

• Providing assessment and advice on food intake requirements, eating habits and 
diet textures of meals in collaboration with the speech and language therapist.

• Educating and advising patients, family and carers as well as other professionals 
on how therapeutic diets and dietary therapy can improve the management of 
their conditions.

16.2.5  Neuropsychologist

A neuropsychologist is a psychologist who specialises in understanding the rela-
tionship between brain structures and systems and subsequent behaviour and cogni-
tive function as a result of the brain tumour. The site of the brain tumour and its 
growth typically determine the neuropsychological and neurocognitive impairment 
seen in the patient.

Through neuropsychological evaluation, the neuropsychologist can acquire data 
about a patient’s cognitive, motor, behavioural, linguistic and executive 
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functioning—they are able to assess for levels of impairment at both a domain-
specific and a global level. Brain tumour patients present with significant neuropsy-
chological impairment when matched with controls, which has been shown to be a 
key factor in determining overall quality of life [14].

The occupational therapists and speech and language therapists work in collabo-
ration with the neuropsychologists to assess cognition and communication impair-
ments and how this, in turn, impacts on their daily function and communication. In 
addition, other AHPs involved in the rehabilitation process also liaise closely with 
the neuropsychologist on managing impairments impacting on function. 
Rehabilitation by a neuropsychologist can include the following:

• Provides assessment, advice and rehabilitation of cognitive, motor, behavioural, 
linguistic and executive abilities from a domain-specific (and a global neuropsy-
chological) functioning level.

• Provides neuropsychological evaluation to further localise organic abnormalities 
within the CNS and aid in confirming diagnosis.

• Provides assessment and advice on capacity in relation to cognitive 
functioning.

• Provides assessment and rehabilitation for mood disorders.
• Provides vocational rehabilitation alongside occupational therapy through work-

ing with organisations to improve employees’ ability to perform their job.

16.2.6  Broader Multidisciplinary Team Members

As previously mentioned, there are a number of AHPs that feature in the wider 
multidisciplinary team caring for a person with a glioma, and some AHPs will 
only be required if a person is experiencing specific deficits. Orthoptists, for 
example, diagnose and treat defects of vision and abnormalities of eye movement. 
They usually form part of a hospital-based team, and they look after people with 
eye problems [15, 18].

At present there are no accurate numbers available to suggest how many people 
with gliomas experience visual problems, but symptoms such as homonymous hemi-
anopia (visual field loss on the same side of both eyes), double vision and blurred 
vision are common amongst this group of patients. Therefore a referral to an orthoptist 
should be considered if a visual problem is identified. Some people have visual distur-
bances as their presenting complaint prior to the diagnosis of the glioma and may have 
visited their optician complaining that their glasses weren’t strong enough. Sometimes 
the optician may even be the person who identifies the presence of the tumour during 
an assessment, as they may identify papilloedema (swollen optic discs).

Another AHP who may be involved in the care and rehabilitation of a person 
with a glioma is an orthotist—unsurprisingly people may get these two professions 
confused because of their title, but their roles are very different. An orthotist is the 
person responsible for the provision or construction of orthosis; these may include 
foot drop splints, neck collars, spinal braces or upper limb splints. In some areas, 
these services may also cover specialist wheelchair and seating provision in col-
laboration with occupational therapy and physiotherapy.

S. Robson and L. Gilpin



257

16.3  Rehabilitation Pathway and Allied Health  
Professionals in the UK

Emerging evidence and best practice guidelines recognise that rehabilitation should 
start at the point of diagnosis and continue through all stages of the patient pathway 
through to end of life. As rehabilitation is an essential component of anticipating 
problems caused by the disease and subsequent treatment(s), as well as maximising 
outcomes along the patient’s cancer journey, it is vital that the medical and rehabili-
tation pathways are integrated at all key stages (Graph 16.1).

16.3.1  Key Points/Takeaway Learning

 – Rehabilitation is an intervention carried out by Allied Health Professionals 
(including dietitians, physiotherapists, occupational therapists and speech and 
language therapists) which aims to enable and support individuals to recover and 
adjust to impairments as a result of a brain tumour.

 – Rehabilitation in people with brain tumours includes a combination of the princi-
ples of neurological rehabilitation, cancer rehabilitation and palliative 
rehabilitation.

 – The medical and surgical pathway and the rehabilitation pathway should be inte-
grated through all stages of the patient journey.

There is no doubt that people with glioma (regardless of the WHO grading of 
their tumour) have specific rehabilitation needs, and in some areas of the UK, this 
has been acknowledged by NHS services, and specialist AHPs have been employed 
to ensure that this small patient group are receiving appropriate rehabilitation inter-
ventions [19]. Macmillan Cancer Support in the UK has acknowledged the role for 
both specialist and generalist workers within cancer care [5] and suggests that the 
“specialist role is critical to the quality of services but should enhance and not 
undermine the skills of the generalist” [15].

This reinforces the idea that all UK-based AHPs will have the basic skills to treat 
a person with a glioma, upon completion of their undergraduate courses. However, 
in order to manage complex cases, they would require the support of a more highly 
specialist AHP with relevant postgraduate training. In the UK, the National Institute 
for Health and Care Excellence (NICE) Guidelines for Improving Outcomes for 
People with Brain and CNS Tumours introduced the idea of a specialist AHP being 
involved at multidisciplinary level to help streamline and guide appropriate rehabili-
tation provision for people with gliomas [16, 19].

Specialist AHPs – Representatives of the allied health professions, including occupational 
therapy, physiotherapy, speech and language therapy, dietetics and others as appropriate, 
who have knowledge and experience of dealing with this patient group, with responsibility 
for education and liaison with other local specialist AHPs [19].

The professions providing rehabilitation have been in existence for varying amounts 
of time; therefore some are more widely acknowledged and familiar than others. 
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As such, some areas of medicine have closer links with rehabilitation than others. The 
links between medicine and neuro-rehabilitation are strong and well established, 
whereas the links between oncology and rehabilitation are still in their relative infancy; 
the discipline of neuro-oncology rehabilitation lies somewhere between the two.

Medical and surgical pathway AHP rehabilitation pathway
Reasons for referrals and key interventions

AHP referral red flags – Changes to mobility, independence, cognition, communication, swallowing, nutritional status, vision

Presenting
symptoms.
Patient scanned
and referred to
neuro oncology
MDT

Hospital
admission, clinic
appointment,
Oncology
planning,
treatment
appointments

· Pre intervention/diagnosis risk Ax AHP
· Cognitive impairment OT
· Mood/psychological factors affecting function OT
· Speech, language, voice, cognitive communication SLT
· Falls risk assessment PT
· Exercise and physical wellbeing OT/PT
· Information/support AHP
· Nutritional support including swallowing and alternative feeding SLT/DT
· Pre-treatment rehabilitation referral/liaison with community AHP
· Changes in respiratory function PT
· Work, leisure and ADL’s OT

Treatment For surgery Biopsy and
diagnostic
histology

· Motor, sensory and mobility Ax PT
· Cognitive functioning OT
· Mood/psychological factors affecting function OT
· Speech, language, voice, cognitive communication SLT
· Equipment Provision and seating assessment OT/PT
· Exercise and physical wellbeing OT/PT
· Information/support AHP
· Nutritional support including swallowing and alternative feeding SLT/DT
· Quality measures, goals AHP
· Rehabilitation referral/liaison with community and palliative AHP

services AHP
· Respiratory function PT
· Work, leisure and ADL’s OT
· Fatigue management and support OT
· Home discharge risk assessment and planning AHP

Debulking and
diagnostic
histology
Radiotherapy and
chemotherapy

No surgery Radiotherapy and
chemotherapy
Symptom
management

Post treatment Clinic review
Repeat scans

· Motor, sensory and mobility Ax PT
· Cognitive Ax and rehabilitation OT
· Mood/psychological factors affecting function OT
· Speech, language, voice, cognitive communication SLT
· Exercise and physical wellbeing OT/PT
· Information/support on impairments AHP
· Nutritional support including swallowing and alternative feeding SLT/DT
· Rehabilitation referral/liaison with community and palliative AHP

services AHP
· Work, leisure and ADL’s OT
· Fatigue management and support OT

Acute and
community team,
consultant, GP,
Nurses and AHP
follow up

· Motor, sensory and mobility Ax PT
· Cognitive Ax and rehabilitation OT
· Mood/psychological factors affecting function OT
· Speech, language, voice, cognitive communication SLT
· Exercise and physical wellbeing OT/PT
· Information/support on impairments AHP
· Nutritional support including swallowing and alternative feeding SLT/DT
· Rehabilitation referral/liaison with community and palliative AHP

services AHP
· Work, leisure and ADL’s OT
· Fatigue management and support OT

Acute and
community team,
consultant, GP,
Nurses and AHP
follow up
Advice to
colleagues on
managing
symptoms by
nurses,
consultants.

· MDT and patient centred goal planning AHP
· Support for mood/psychological factors affecting function and wellbeing

AHP
· Cognitive Ax, capacity and strategies OT
· Speech, language, voice, cognitive communication and capacity

education SLT
· Communication aid provision SLT
· Information/support on impairments AHP
· Fatigue management and support OT
· Motor, sensory and mobility Ax to optimise and enable mobility PT
· Respiratory function PT
· Nutritional support, education and QoL for swallowing and alternative

feeding SLT/DT
· Rehabilitation referral/liaison with community and palliative AHP

services AHP
· ADL’s, leisure and lifestyle adjustments OT

Diagnosis and
care planning

Monitoring and
survivorship 

Palliative care and
end of life care

Graph 16.1 Describes the integration of the medical and rehabilitation pathways including the 
outline of AHP key referral triggers and interventions at each stage based on the National Cancer 
Action Team Brain CNS Rehabilitation Care Pathway [16]
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17Teenagers and Young Adults/Transition 
Services: Implications for Nurses

Jane Robson

Abstract
Cancer care for teenagers and young adults (TYAs) is increasingly being recog-
nised as a speciality in its own right due to the complexities involved of caring 
for this group of patients at such a significant developmental stage in their lives. 
Nurses caring for these young patients need to develop enhanced communication 
skills and knowledge in order to promote the best outcomes for these young 
people and their families.

This chapter outlines the developmental stages of adolescence and young 
adulthood and what impact a cancer diagnosis can have on the young person and 
their family and helps to explain some of the stereotypical adolescent behaviours 
young people may display at this stage of their lives. Key recommendations are 
suggested to promote therapeutic working with this age group, and opportunities 
for professional development are suggested to support the professional in work-
ing with TYAs.

Keywords
Teenagers · Adolescence · Cancer · Developmental stage · Transition · Palliative 
care

Learning Outcomes
• Gain a deeper understanding of the developmental stages (domains) of adoles-

cence and young adulthood.
• Understand how a glioma diagnosis and the social stigma surrounding this can 

impact on a young adult in their adolescent years, and gain deeper insight into 
why typical adolescent behaviour is often displayed during this time.
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• Gain deeper insight into your role as a health-care professional caring for this 
transitional age group, and recognise how you can promote therapeutic working 
with them to help achieve the best outcomes.

17.1  Introduction

Each year there are approximately 2400 new cases of cancer diagnosed in young 
people aged between 15 and 24 years in the UK (United Kingdom) [1]. This 
accounts for only 1% of cancer diagnoses and is rare in this age group, yet it is 
increasingly recognised that teenage and young adult (TYA) cancer is a distinct 
speciality in its own right due to the complexities of the cancer types and their 
behaviour and the particular challenges a cancer diagnosis in this age group 
presents.

Of the 2400 new cases of cancer diagnosed in young people every year, approxi-
mately 300 of these will be new diagnoses of tumours of the central nervous system, 
accounting for approximately 14% of overall cases, the fourth most common type 
of cancer diagnosis in young people [1].

A distinct group from those with a new diagnosis are those treated for brain 
tumours in childhood who transition into adult services and who may have signifi-
cant morbidity from late effects of their cancer treatment (e.g. neurosurgery, radio-
therapy, chemotherapy) which impacts on their physical or cognitive function and 
psychosocial development.

Young people who have a poor prognosis and need palliative care may have 
additional challenges because of the inconsistent structure of local palliative care 
and community services within the UK.

Nurses working within adult cancer care rarely come into contact with TYA 
patients because of its low incidence and therefore can feel particularly challenged 
when caring for the patient and their family.

This chapter will introduce the key concepts of caring for TYAs with cancer and 
explore how developmental stage can influence adjustment to a cancer diagnosis 
and how health professionals can interact with the patient to promote the best 
outcomes.

17.2  Adolescent Developmental Stage and the Impact 
of a Cancer Diagnosis

Adolescence is a time of massive change and readjustment as the young person 
attempts to make sense of themselves in the adult world and evolve an independent 
identity within complex modern society. Adolescence is a transitional period 
between childhood and adulthood where the young person develops characteristics 
and skills to enable them to adopt adult roles in society [2].

This transition involves significant changes spread over several years in multiple 
domains which will be explored below.
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• Biological
• Cognitive
• Psychological
• Psychosocial
• Spiritual

17.2.1  Biological

The onset of puberty results in massive physiological changes in the adolescent 
body with development of primary and secondary sexual characteristics. It is not 
unusual for the young person to become increasingly self-conscious and sensitive to 
their appearance. Embarrassment and a heightened need for privacy are common as 
they compare themselves to their peers, and they can become hypersensitive to any 
deviation from what they identify as ‘normal’. Anything that distinguishes them 
from their peers can have huge psychological implications as it can undermine self- 
confidence and the ability to interact positively with their social group, leading to 
isolation and withdrawal and subsequent mental health problems [3].

17.2.2  Cognitive

Another significant biological change occurring in the adolescent is changes within 
the structure and function of the brain, impacting on cognitive and behavioural 
development [4]. Studies of adolescent brain functioning by MRI have identified 
significant changes in the grey matter in the frontal lobe which is largely responsible 
for impulse and emotion control. During this time the brain rewires itself to enable 
better control of emotions and allow higher executive functioning [5]. Increased 
control and co-ordination of thoughts and behaviours are noted, working memory 
increases and improved reasoning and problem-solving skills can be identified. At 
the same time, there is an increased ability to explore hypothetical and abstract 
thinking which allows the young person to revaluate their own thoughts and spiri-
tual beliefs and their place in wider society. They may take on others’ opinions and 
views as they test out their own and challenge the parameters set by those previously 
with influence over their thoughts and feelings. The need for immediate gratifica-
tion together with feelings of invulnerability may foster risk-taking behaviour with 
drugs, alcohol, sex and adrenalin highs.

Sleep patterns change as the sleep-inducing hormone melatonin peaks in this age 
group at 0100, as opposed to 2200 in adulthood, altering their natural body clock. 
Changes in sleep behaviour enable the TYA to stay up until the early hours and lie 
in late in the morning, often interpreted as ‘laziness’ by adults rather than a natural 
state for the adolescent [5].

Changes in the brain are a gradual process and are accompanied by the increasing 
impact of sex hormones in puberty, (testosterone and oestrogen), which can impact 
on emotional responses and make behaviour inconsistent and unpredictable [6].

17 Teenagers and Young Adults/Transition Services: Implications for Nurses



264

17.2.3  Psychological

Psychological development in adolescence is focused around formation of a sense 
of identity and self-esteem and developing the emotional resilience needed in adult-
hood. It is heavily influenced by social factors, predominantly relationships with 
peers, sexual identity and other important relationships. It encompasses an emerg-
ing ideology of the world and the young person’s place in it and is inherent in the 
personality development of the young person [6]. Young people tend to internalise 
thoughts and feelings and struggle to differentiate other people’s thoughts and feel-
ings from their own [6]. If they are preoccupied by a particular issue, they will 
assume everyone else shares the same thought and feeling. Therefore a negative 
thought about appearance can quickly develop into a problem with body image as 
the young person believes everyone else is fixated on the issue which is dominating 
their thoughts [6]. Hence, young people can be particularly sensitive to changes in 
appearance due to treatments such as scarring, hair loss, weight changes and dis-
ability. Young people may act out their frustrations and fears through classic adoles-
cent behaviours such as mood swings, inconsistency, egocentricity and stretching 
boundaries which can be challenging to manage.

Mental health problems can emerge in adolescence, and if there is concern that 
the behaviour of the young person may be due to an underlying psychiatric disorder, 
rather than development norms exacerbated by emotional distress, prompt referral 
to psychiatric or psychological services should be made.

17.2.4  Psychosocial

As the young person is adjusting to the evolving physical and cognitive self, they are 
simultaneously trying to make sense of the society in which they live and how they 
fit into the world. Young people often receive bad press through the media and are 
constantly exposed to information and influence over social media. This can impact 
on how they view themselves and interact with those identified as in authority (e.g. 
parents, teachers, doctors, nurses). It can also influence how people in positions of 
authority stereotype the TYA and interact with them. Health professionals working 
with young people need to be mindful of how the young person may view their 
professional role and how this may impact on interactions with health professionals 
and the influence the health professional may have on the young person’s behaviour. 
Young people reject paternalistic advice and do not like being told what to do as is 
often the approach in health care. TYAs respond much more positively to open, 
frank, non-judgemental communication, using information to enable them to make 
informed choices and produce their own solutions to the problems with which they 
are faced [7].

Human beings are social animals, and young people particularly need reinforce-
ment of their acceptance from their social groups and judge their own value on how 
they identify and interact with peers. Peer relationships tend to be their major sup-
port structure. Anything that disrupts these relationships will have a negative impact 
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on the young person’s psychosocial wellbeing, and a cancer diagnosis causes major 
disruption in opportunities to socialise with peers due to interruptions in school/
college, work and social activities [6]. This can lead to the young person feeling 
isolated and lonely and exacerbate feelings of loss as they can miss out on shared 
experiences with their friends and major life events, e.g. university graduation or 
‘the prom’. The importance of these milestones must not be underestimated.

Adolescence is a time for exploring one’s sexual identity and exploring intimate 
relationships. Healthy development of sexual identity impacts significantly on high 
self-esteem, and a cancer diagnosis which interrupts this phase of development can 
have a negative impact on self-esteem. Reduced engagement in social activities may 
reduce the young person’s exposure to opportunities to develop the interpersonal 
skills necessary to foster development of intimate relationships in the future [8].

Early intimate relationships are tested by a cancer diagnosis as the young couple 
try to make sense of what it means to their burgeoning relationship and are unable 
to deal with the intense emotions, leading to feelings of rejection and isolation. 
Those in more established relationships may question their longer-term life plan 
including children as fertility may be compromised and they and their partner are 
faced with the anxiety and uncertainty of what the long-term prognosis means in 
terms of health and lifestyle expectations. Parents and partners may come into con-
flict as to who should be the primary carer for the young person as they attempt to 
juggle their feelings and combine the practicalities of caring for a young person 
with cancer with work and financial commitments, leading to feelings of confusion 
and resentment [6].

Close family relationships can vary within this age group from the child/parent 
dynamic to those who are parents themselves. A diagnosis of a life-threatening ill-
ness affects the whole family, impacting on parents, siblings and extended family 
members, and will depend upon the pre-existing dynamics in that particular family 
unit. Whatever relationships are important to the young person must be acknowl-
edged and respected, and be mindful these relationships will be evolving as the 
young person moves along the treatment pathway through the developmental stages 
of adolescence. Where once a young person may be happy to share all information 
with their parents, for example, it is natural as they mature to have increasing inde-
pendence and wish to discuss sensitive issues in private and they need to be given 
the opportunity to do so. Sense checking what the wishes of the young person are to 
ensure their wishes are met and confidentiality maintained is vital to enable these 
sensitive conversations to occur [7]. This can be challenging when the parent does 
not recognise how their child is developing into an autonomous young person and 
needs to be handled sensitively. This can be further complicated by the young per-
son’s inconsistency, moving along the developmental continuum in both directions, 
sometimes regressing to a greater level of dependency and childlike behaviour 
whilst at other times exhibiting a very independent autonomous self [6]. Regression 
is often seen in times of great stress such as when diagnosed with a life-challenging 
disease, and levels of independence can vary along the treatment pathway. Younger 
siblings can become resentful of the attention and time spent on the young person 
as they struggle to understand what is happening and the distress expressed by those 
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close to them. They can blame the young person as the source of this distress, lead-
ing to feelings of guilt within the family.

In an attempt to protect their child, parents may wish to withhold distressing 
information or create dependency. The young person forced to become more depen-
dent on parents after establishing some financial and social autonomy can become 
resentful and angry that their independent lifestyle is curtailed and opportunities 
lost. Young people are forced to spend far more time with parents than is normal for 
their age group which can inhibit further social interactions with peers and intimate 
partners. Parents should be supported to give their child time and space to engage in 
normal adolescent socialisation.

TYAs with gliomas may be more at risk of increased dependency on family 
members to carry out aspects of care or make decisions on their behalf not normal 
for this age group due to physical or cognitive impairments, making them particu-
larly vulnerable. Safeguarding concerns for this age group may include inappropri-
ate treatment decisions made by parents (e.g. forcing the TYA to proceed with 
further or alternative treatments with no proven benefit, withdrawing treatments, 
physical or emotional abuse by parents or partners or online abuse) [9]. Nurses 
working with the age group must ensure they receive appropriate safeguarding 
training for both children and adults as the age group straddles both children and 
adult safeguarding legislation (see Chap. 13).

It is important to remember that in today’s society there are many complex fam-
ily situations with multiple parents and grandparents. Parents may be estranged; 
new partners on the scene may have difficult relationships. It is helpful to under-
stand how these relationships work, how the adults surrounding the TYA interact 
and how they support the young person in difficult times to avoid being caught up 
in confusing family situations/conflicts. Occasionally family conflicts can play out 
in the health-care setting as anxious family members are brought closely together at 
a time of great emotional stress.

A small proportion of TYAs will be young parents themselves. This adds addi-
tional pressures as they struggle with the uncertainty of their future and the addi-
tional pressures of being a parent and concern about being there to support the child 
emotionally and financially. Periods of separation from their child can be particu-
larly traumatic as they struggle with not being able to care for their child as they 
would like. For those who need to attend hospital regularly, the need for additional 
childcare is a major concern and can have huge implications on the extended family 
emotionally, practically and financially.

A recent report on the costs of cancer in the UK by the charity CLIC Sargent [10] 
demonstrated that a cancer diagnosis in a young person adds an additional £600 to 
the family budget per month, putting families under huge financial and subsequent 
psychological strain.

17.2.5  Spiritual

It is usual through adolescence for young people to develop a sense of purpose 
and meaning of life, within or without a religious ideology, as their ability to 
assimilate ideas and experiences becomes more abstract and analytical. Young 
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people facing a cancer diagnosis often are forced to reflect on issues not normally 
within the radar of young people and for which they may not have the intellectual 
or emotional maturity to process. Reflecting on the meaning of life and death at 
a time when their peers are focussed on what may be regarded as superficial life-
style choices sets them apart from their peers [6]. They may question ‘why me?’ 
and may question any existing religious or spiritual beliefs as they face the 
uncertainty of their future. Their cancer experience can distinguish them from 
their peers and leave them feeling isolated in their beliefs, thoughts and 
feelings.

Adolescence is a time of major change which involves negotiating significant life 
milestones (e.g. leaving school, starting work, living independently). Such signifi-
cant change can lead to considerable stress and, due to the limited emotional matu-
rity of the young person, can lead to behaviours stereotypically labelled as adolescent 
which can be difficult to manage or understand without insight into adolescent 
development. Many young people negotiate these challenges in a positive way, but 
it is recognised that a cancer diagnosis at this crucial developmental stage can 
severely impact on the young person ability to develop a positive sense of self which 
can have lifelong implications on their quality of life [6].

17.3  Nursing Considerations in Caring for TYAs with Cancer

Developing and maintaining a therapeutic nursing relationship with the TYA patient 
are the bedrock of promoting positive outcomes in these patients [7]. Through 
understanding the stages in adolescent development, it is easier to explain why 
young people may exhibit behaviours which may be viewed as difficult and over-
come the barriers to effective communication with this patient group, fostering self- 
engagement in their care.

17.3.1  Newly Diagnosed TYA Patient

Recognising the individuality of the young person, allowing them to tell their story 
in their words and demonstrating active listening skills foster a feeling of being 
valued and understood. Time is one of the most valuable resources within the health 
service and is constantly rationed as health professionals struggle to balance the 
demands of the job. However, investment in time with a young person at the start of 
their cancer journey results in much greater engagement and understanding, 
improved concordance with treatment regimens and better relationships with mem-
bers of the health-care team [7]. This ultimately results in less reactive crisis man-
agement along the pathway and improved outcomes for the patient and their 
family.

Consent for treatment can pose challenges as, as long as the young person has 
capacity, they are able to consent to treatment (see Chap. 16). The health profes-
sional must ensure that the information given to ensure informed consent is in a way 
that can be understood by the young person and issues need to be addressed that 
may not normally be of concern in an older population, e.g. fertility. Parents often 
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wish to be involved in the consent process, and if the young person wishes for their 
involvement, then it is helpful so they can support the young person in their deci-
sion. Occasionally, challenges arise when the young person’s wishes differ from 
that of the parent. The parents may argue that their ‘child’ is too young and doesn’t 
understand the implications of their decisions. This can be more complex if the 
young person has a degree of cognitive impairment due to surgery or treatment. The 
health team need to assess capacity and, if the young person has capacity, must 
honour the TYAs decision and support discussions between the family to reach a 
consensus where possible. It is important to remember that young people’s view on 
the world and motivating factors can be considerably different to older adults and 
influence their decision-making in ways older adults may not understand. Because 
other adults think the decision is unwise does not mean that the young person lacks 
capacity. Inconsistency is also a feature of the adolescent brain so decisions may 
change rapidly as the TYA processes the information over time and perspectives 
change on the situation [5]. The role of the nurse as an advocate for the patient is 
paramount here to ensure the TYA’s wishes are respected.

Holistic needs assessment (HNA) tools are employed as it is increasingly recog-
nised that managing a disease in isolation of other aspects of a person’s life does not 
result in good outcomes in terms of quality of life. TYA-friendly HNA tools do exist 
[11]. The differing focus of the TYA HNA tool is that it looks further into the future 
with a greater psychosocial focus, as well as dealing with immediate concerns, to 
look beyond the cancer diagnosis and at longer-term aspirations. It is used to start a 
conversation to build up the therapeutic relationship between the young person and 
health-care professional and identify actual or potential concerns which can be 
addressed to promote positive outcomes.

Opening up conversations about all aspects of the young person’s life recognises 
the universal impact of a cancer diagnosis on them and their world and legitimises 
non-medical conversations around the topic so that the TYA is not reluctant to raise 
a concerns thinking that it may be outside the remit of the health professional. TYA’s 
limited experience of the world may inhibit their willingness to ask questions about 
non-medical-related topics, but these may be of the greatest concern to the individ-
ual. TYAs should be offered to complete the HNA in private as parents/partners/
peers may inhibit honest responses in some of the domains as the young person 
attempts to protect those they care about; alternatively family members may try to 
answer questions on the young person’s behalf.

Some young people may be very reluctant to engage with the health professional 
and may be very introverted and reluctant to speak. The nurse should develop a 
relaxed, less formal style of communication whilst maintaining a professional man-
ner [7]. Gentle encouragement and understanding and a willingness to approach 
them using an alternative tactic may be useful. For example, starting a conversation 
discussing what they are interested in socially, rather than their medical or psycho-
logical needs, can be a more effective way of facilitating a conversation to allow the 
TYA to begin to trust and open up to the professional. This may then lead on to more 
intense topics which the TYA finds more difficult to discuss, e.g. sexuality and 
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fertility. Allow the TYA to lead the conversation at their pace; if the young person 
feels pushed or rushed, they may raise barriers which will inhibit future conversa-
tions. Sometimes it is easier for the young person to break the conversation down 
into bite-size chunks to allow them to process one issue before moving onto another 
aspect of their life. Again, let the TYA lead to encourage further disclosure. Also, 
acknowledge that at times the TYA may not be ready to discuss some aspects of 
their life with a relative stranger and this must be respected and revisited at a future 
date when the TYA is more confident in the relationship.

In order to build a therapeutic relationship with a TYA, consistency is vital as 
TYAs tend to be less willing to trust health professionals up front and need time to 
build the relationship. Therefore, avoiding multiple staff changes is advisable, but 
this must be balanced with creating an over-reliance on individual health-care pro-
fessionals. The balance between maintaining professional boundaries and promot-
ing a therapeutic working relationship can be particularly challenging for this age 
group. Due to the more relaxed communication style needed to interact with young 
people, it can be easy for the young person to misinterpret professional friendliness 
for friendship, and the nurse must be vigilant for signs of crossing boundaries and 
inappropriate interaction [12]. It is natural for adolescents to challenge boundaries 
so the nurse must be careful not to overreact but to re-emphasise the professional 
nature of the relationship.

The most important factor in these assessments is allowing the TYA to guide the 
conversation. At a time when they feel disempowered over an uncertain future, it 
reinforces a sense of control lost in the crisis of diagnosis [7].

It must be born in mind that due to the nature of a diagnosis of glioma, the young 
person may have neurological deficits as a direct result of the tumour or surgery 
which interrupts the development continuum and forces significant re-evaluation of 
the young person’s future aspirations. These deficits may be cognitive or physical 
and care must be titrated to individual need. The important factor is that the TYA 
remains a unique individual with unique needs. The presence of cognitive or physi-
cal limitations has huge implications on the long-term impact on the individual and 
their immediate family, and they must be supported and signposted to agencies that 
can provide ongoing support.

17.3.2  Transition: Survivors of Childhood Cancer

Brain tumours are the second most common cancer type in children accounting for 
26% of childhood cancers [1]. Many of these tumours occur in early childhood and are 
treated aggressively with a combination of surgery, radiotherapy and/or chemotherapy. 
Whilst survival rates have improved, significant late effects have been demonstrated in 
this population who are now growing up and transitioning to adult services.

The main late effects are endocrine (43%) [13] and neurocognitive sequelae [14], 
though cardiovascular late effects have also been reported [13]. Endocrine late 
effects are directly related to cranial radiation +/− chemotherapy and include 
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hypothyroidism, growth hormone deficiency, osteoporosis and delayed puberty. 
Prepubescent referral to an endocrinologist for supplementation is essential to pro-
mote normal growth and development in the child, and the young person needs to 
remain under the care of specialist endocrinology teams for monitoring as function 
can continue to deteriorate over time.

In recent years, clinical trials have focused on reducing late toxicity whilst main-
taining cure rates, but there remains a significant proportion of young people who 
will transition into adult services who were treated with more toxic regimens but 
will survive into adulthood. It has been demonstrated that children treated with cra-
nial radiation who experience neurocognitive sequelae have a poorer quality of life 
than their sibling controls [14].

In addition to the potential developmental challenges posed by physical causes, 
there may have been significant interruptions in schooling and social interactions 
which have impacted on the development of the young person’s social networks and 
self-identity. It may be that the young person will never have the capacity to live 
independently from family members and the family unit, and long-term future plan-
ning to allow the young person to meet their full potential involving external agen-
cies that can support the young person and family to achieve this may be the ultimate 
goal.

Successful transition from children to adult services requires involvement from 
professionals from both disciplines. It should be a planned supportive process in 
partnership with the patient and parents. The TYA team may support this process by 
attending clinics with the patient in both settings to ensure continuity of staff 
throughout the transition process. TYAC (Teenagers and Young Adults with Cancer) 
charity has produced ‘transition best practice statement’ which can provide guid-
ance on how to manage this emotionally challenging time to promote best outcomes 
for the patient and their family [15].

17.3.3  Palliative Care

Some young people will be diagnosed with a high-grade glioma which will shorten 
their life expectancy and will need involvement of palliative care to optimise their 
quality of life and promote a peaceful death. Conversations around palliative care 
and end of life can be particularly challenging with the young as they struggle to 
come to terms with the reality of their own mortality. Even when young people 
openly talk about dying, the ability to accept that this is inevitable for them is coun-
terbalanced with a hope that somehow a cure will be found. It is not unusual in 
conversations for young people to demonstrate inconsistency, one minute appearing 
to accept their fate whilst the next planning a holiday with family and friends many 
months into the future. Planning for the future helps the young person to process the 
concept of a limited life expectancy and maintain hope in a crisis situation.

Ideally, the health professional giving bad news should be known to the patient, 
and they should already have a trusting professional relationship in which open 
communication is embedded. Though this is not always possible, employing 
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effective age-appropriate communication techniques will promote therapeutic con-
versations around this difficult subject [16].

It is important that the health professional that introduces the poor prognosis has 
skills in communicating effectively with young people, using language that is not 
ambiguous or misleading. Most young people prefer honesty and openness and 
wish to be involved in these conversations from the start. Sometimes the health 
professionals feel it easier to talk to family members before the young person, but 
this should only be done if the young person expressly wishes it. If the young person 
finds it too difficult to discuss end of life issues, they may abdicate this responsibil-
ity to family members, and this wish must be respected. Sometimes family members 
ask health professionals to withhold information from the patient to ‘protect’ them, 
but collusion should not be encouraged as it will undermine trust between the health 
professional and the young patient. Supporting open and honest communication 
between the family members is challenging as often they may be anxious about 
displaying fears and anxieties in order to protect other family members, including 
the young person, from their own fears and witnessing their own distress.

Conflict may arise between the young person, partner and family where their 
wishes differ, e.g. preferred place of care for end of life. A young person may wish 
to die at home, but the parents may feel unable to cope and are too frightened at this 
prospect; a partner may wish to be primary carer for their loved one, but the family 
may wish to take them ‘home’ to die. These complex scenarios require sensitivity 
and diplomacy, and it is often useful to involve another member of the multidisci-
plinary team, e.g. chaplaincy, who can support these very difficult conversations. 
They may also be able to help with practicalities such as writing wills and planning 
funeral arrangements.

A practical consideration in palliative provision in the UK is where the most 
appropriate community support available is in their locality and will be dependent 
on age. In many areas of the UK, children’s hospices support young people and 
families up to the age of 19, with adult hospice services accessible from age 16 
years (though this can vary between regions). Children’s hospices focus on support-
ive care for children and young people mainly with degenerative progressive condi-
tions, and it can be challenging to deliver end of life care to young people requiring 
unfamiliar medication in relatively high doses which need to be reviewed and reas-
sessed regularly by an expert in palliative care. The environment is often designed 
with very much younger children in mind. Adult hospices on the other hand are set 
up to manage complex end of life symptoms and may have 24-hour expert medical 
cover. However, the environment is provided for adults at a much later age in life, 
and young people may not find it an appealing place to receive care. Services are 
constantly evolving and improving, and designs for new services are considering 
the needs of the younger patient, but provision is variable throughout the UK.

Provision of community nursing support can also be inconsistent, particularly for 
those aged 17 as often children’s community services are commissioned up to age 
16, whilst adult do not begin until 18 years of age. Specialists in TYA care will be 
aware of where these local disparities occur and should have strategies to work 
around them.
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Encouraging early engagement with local services to promote building therapeu-
tic relationships and normalising the hospice experience are recognised as best 
practice [17]. However, young people and families are often reluctant to engage 
with hospice services as they feel this is tantamount to accepting the inevitability of 
the end which conspires against their need for hope.

NHS England [17] advocate that every young person should have a key worker 
who can co-ordinate end of life care. Each region in the UK has a principal treat-
ment centre for TYA care, and the most appropriate individual to take on this com-
plex role on may be the TYA clinical nurse specialist who should have a pre-existing 
relationship with the patient and their family and will be familiar with local services 
provision appropriate to this age group.

When a young person dies, the loss is not only felt by the family and staff caring 
for the individual but also by the other patients and families who may have travelled 
with them on their cancer journey. The same rules of open honest sensitive com-
munication apply whilst at the same time respecting the privacy of the young person 
who has died. Often, young people find out about the death of a fellow patient 
through social media and will be aware of the loss before contact with a health-care 
professional. Exploring how this has impacted on the young person can facilitate 
conversations not previously explored on philosophical and practical discussions 
around the meaning of life and mortality.

17.3.4  TYA Specialist Multidisciplinary Team

TYA care is recognised as a speciality in its own right in the UK and services are 
structured around a specialist TYA multidisciplinary team. Members of the TYA 
multidisciplinary team can help support treating teams in the care of TYAs in non- 
specialist TYA areas. Each region in the UK has a specialist TYA service which can 
help to provide support for this age group.

TYA services in the UK are based on a structure of a TYA principal treatment 
centre (PTC) and a number of designated TYA centres which feed into the PTC 
and have a TYA specialist support team including medics, clinical nurse special-
ists, youth workers and AHPs [18]. The actual configuration of this service dif-
fers from region to region, depending on the local configuration of children and 
adult oncology and haematology services. The regional team is there to support 
the care of TYA patients wherever they receive their care and can be called upon 
as an expert resource to support the local treating teams manage their young 
patients. The TYA team has access to specialist services and resources and will 
refer on to other support services external to the NHS such as social services and 
charities providing psychosocial support and practical assistance to young peo-
ple. Building relationships with the TYA support team locally can facilitate 
access to their support when facing a challenging TYA patient and open gate-
ways to additional support services which can facilitate optimal outcomes for the 
young person and their family.
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TYA services support young people in a multitude of different ways including the 
novel approach to delivering activities and events which bring groups of young peo-
ple together. It has been previously noted that cancer can be an isolating experience 
for a TYA due to its rarity. By encouraging networking of patients, and their families, 
the young people can share their experiences with others who understand what it’s 
like to have cancer at an early age, likewise with family members. The therapeutic 
impact of these social opportunities should not be underestimated, and conversations 
can vary from the intensely serious to the extremely superficial within the same 
forum. Engaging with TYA services facilitates access to such activities and can help 
the young person process their experience through social interaction with other 
young people who can empathise as they have shared the same experience.

17.3.5  TYA Professional Development

The challenges of caring for a young person with cancer have been noted above and 
can discombobulate even the most experienced health-care professional. Professional 
development opportunities exist which can help develop the skills and attributes 
needed to care for this complex group. Education varies from single study days for 
those who encounter young people irregularly in their area of work to master level 
postgraduate courses for those working consistently with young people with cancer. 
Undertaking training specific to TYA care can demystify this complex patient group 
and facilitate developing skills to deliver expert nursing care to the young people 
and their families.

Advanced communication skills training is well recognised as a core require-
ment for senior nurses working with cancer patients as it enables difficult and chal-
lenging conversations to take place with patients at a time of great stress and emotion 
whilst managing one’s own emotional response to distressing circumstances.

The impact on the professional of caring for these young patients along the can-
cer pathway should not be underestimated. This can be particularly profound when 
a young person dies. It is important that the nurse has insight into the impact of a 
death of a young patient on themselves and colleagues, and debriefs and clinical 
supervision can be useful in managing these emotions and promoting resilience 
when working with this challenging patient group.

A competency framework exists to support nurses working with TYAs to assist 
in delivering excellent care and identifying areas for professional development [19].

17.4  Conclusion

This chapter has outlined the particular challenges in caring for a young person with 
a malignant diagnosis. By understanding the developmental challenges of adoles-
cence and how these impact on the various domains in adolescent development, the 
nurse can adapt her care to optimise a successful outcome for the young patient.
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Key Recommendations
• Treat every young person as an individual and respect their attitude and beliefs; 

do not make assumptions on what they think and feel.
• Adopt a flexible, less formal communication style to allow time to build trust and 

confidence with the young person.
• Allow some flexibility in ward routines, visiting times and treatment plans to 

enable the young person to have appropriate support from family, facilitating 
attendance at important events, and to continue socialising with peers to maintain 
some semblance of normality.

• Support the family to give some space to their child to allow time with partners 
and friends.

• Be aware of the sensitivities of body image issues and do not be dismissive of 
their concerns.

• Ensure the TYA has privacy, provide a single room if possible when inpatient, 
facilitate access to the Internet so they can stay in touch with friends and allow 
family to stay if requested.

• Understand how the changes in adolescence can drive behaviour to promote 
innovative ways of engaging the young person whilst ensuring unacceptable 
behaviour is not tolerated and boundaries maintained.

• Understand the importance of family in a young person’s world and offer the 
family support so they have the resilience to cope with their distress.

• Be aware of the difficulties in caring for this patient group and engage in oppor-
tunities to increase resilience.

• Involve the specialist TYA services locally to help support care of the young 
patient and to facilitate access to the specialist resources available to support 
them through their cancer journey.
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18Carers Perspective: “The Wind, It Howls”

Zara Lorenz

Abstract

When Chris was diagnosed with a brain tumour in early 2005, it changed our 
lives, a rug pulled sharply from under our feet. Thirteen years on we have dealt 
with the reality of the symptoms, the grief of having our future expectations shat-
tered and the anticipatory grief. With the constant awareness also comes appre-
ciation and extraordinary joy in everyday life, which can’t be taken for granted 
in the context of the uncertainty of the prognosis.

Being a carer wasn’t what I had expected, but it is what has happened. Our 
experience has evolved over time, with distinct phases, from the adjustment and 
acceptance of the diagnosis through the crisis periods, treatments and cycles of 
scans and now a normality that exists whilst also being constantly aware that the 
brain tumour is impacting in very many ways. Together we are continuing on this 
journey, a journey I would like to be able to stop at times, but also one that I don’t 
want to end, as I do not want my partner to die—it is such a complex dilemma.

Learning Outcomes
• To gain a deeper understanding and insight into how a glioma diagnosis not only 

affects the patient but their loved ones and family members too.

Suddenly we’re shaken
To our very core
A family we stand the tide
But the wind still howls
The wind still howls

(Sophie, my daughter The Wind, It Howls)
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• To better understand the burdensome role a carer takes on and acknowledge 
the impact (financial, emotional, physical, etc.) this subsequently has on 
them.

• To gain first-hand insight into issues experienced by a carer and understand what 
we can do as healthcare professionals to holistically support them better.

My daughter (20) uses her song writing and music to express and process her emo-
tional responses to significant life experiences. She wrote ‘The Wind, it Howls’ 
after hearing our recent news that Chris needs further treatment. I’m struck by how 
well she captures so much of what I’ve been hoping to say, with considerably more 
ease, in so few beautifully chosen phrases and eloquent words.

Yesterday we had our scheduled oncology appointment. We have a well- 
established routine—we walk to Queen’s Square from King’s Cross, familiar 
streets. Chris says aren’t we going to the tall building? I say no, we never have 
appointments there; he’s confused as he had his last scan there. Chris jokes that I’m 
his ‘satnav’ and only need to come to get him there. The previous evening, Chris 
said I didn’t need to come, and I said I did, as one day he will have news and have 
to make decisions and then won’t fully remember what’s discussed, and that’s 
more stressful for me.

As we walk we recap with each other what we would like to discuss. Chris wants 
to ask about prognosis; I notice my irritation; he always wants to know what’s going 
to happen. I explain that at some point the tumour will change, he will have treat-
ment and then another interval of active surveillance, which will be shorter than this 
one, and then treatment again. I reassure him he won’t be dying very soon. None of 
this is unusual conversation on route to the appointment.

We walk in and sit down and are called through more or less immediately. 
Today’s the day when the game changes again: the oncologist quickly tells us the 
scans show change. We are all a little surprised, numb even, had become accus-
tomed to stable scans and hoped this might have continued for longer. I like to see 
the scan as it helps me to visualise and process the news: seeing is somehow believ-
ing. Contemplating sharing the news is difficult, and we debate and agree on how to 
explain it to our 13-year-old son and Chris’s 90-year-old mother. We both cry on the 
train on the way home. Here we are, heading into active treatment.

I have attended almost all of the oncology appointments with him: he has had 
over 50 MRI scans. Therefore, over 50 cycles of anticipating, waiting and assimilat-
ing news have been our main overriding experience.

Thirteen years on my family and I have dealt with the reality of the symptoms, 
the grief of having our future expectations shattered, and the anticipatory grief. This 
has now become our normality. With the constant awareness also comes apprecia-
tion and extraordinary joy in everyday life, which can’t be taken for granted in the 
context of the uncertainly of the prognosis. Our experience has evolved over time, 
with distinct phases, from the adjustment and acceptance of the diagnosis through 
the crisis periods, treatments and cycles of scans and now a normality that exists 
whilst also being constantly aware that the brain tumour is impacting in very many 
ways. This can be an isolating experience.
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Being a carer wasn’t what I had expected, but it is what has happened. When 
Chris was diagnosed with a brain tumour in early 2005, it changed my life, a rug 
pulled sharply from under my feet. As a family, this moment became our reality, our 
daily life. Together we are continuing on this journey, a journey I would like to be 
able to stop at times but also one that I don’t want to end, as I do not want my partner 
to die, but at times I do wish for the caring, accommodating, compromising part of 
my life to end. It is such a complex dilemma.

I chose to be engaged and informed, educating myself and facing it head on. I 
became my partners advocate. For me it was important to acknowledge what I was 
frightened of, which was quite a lot of things, not least expecting my partner to die 
and being left alone with young children. To prepare myself and understand the situ-
ation as best I could, I sought out good information and found knowledgeable peo-
ple to speak to, including charities and organisations.

I also learnt how to slide, between being partner, lover, advocate, carer, parent 
and breadwinner. Sometimes, inevitably, I slip up and am in the wrong mode at the 
wrong time, which is tough. Mostly I’m very positive and well-adapted to our cir-
cumstances, engaged with life, my family and work and my sense of a future. I also 
know that I can cope with the unexpected, and even manage a crisis well, and I find 
that not much phases me. But this has taken a long time; I’m grateful that we have 
had the time to allow our circumstances to feel normal.

I have also learnt to look after myself, which is sometimes exceptionally hard to 
do. Even though it’s become easier to pay attention and listen to what my mind and 
body need, it’s still a struggle to respond to these needs, particularly in the context 
of the competing needs of my family, partner and children.

18.1  Our Story

When Chris was diagnosed, it happened to me too. It’s like ‘we’ have the brain 
tumour. It’s residing in and is part of his body, but it affects us both and affects how 
we interact with each other and the world we live in, impacting daily in one way or 
another. It is, of course, more his, but it is also ours.

Our experiences are very different. This was apparent from the outset: he was the 
one having the seizures, but retained no conscious memory of them, whilst I was 
witness to the vivid detail of it all. This gave me the capacity to process what might 
be happening, whilst Chris could only remember fleeting details. Chris’s ability to 
process the situation and any new developments was impacted in the early days by 
seizures, by the tumour itself, surgery, medication, memory loss, fatigue and simply 
not feeling well. His experience is different and he would be writing a very different 
account.

Through the years we have also been witness to and part of a change in how brain 
tumours are understood. The original diagnosis and prognosis were given in terms 
of grade and cell type, but these are no longer considered so predictive. The shift has 
been to genetics and biomarkers giving greater stratification and providing more 
clarity around disease progression and prognosis. This is reflected in how we first 
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understood Chris’s tumour and how right now we are waiting for its methylation 
status (referred to as MGMT) to be clarified, as this test wasn’t available at the last 
point of treatment 8 years ago. This marker predicts how well Chris’s tumour is 
likely to respond to chemotherapy.

As we have moved through different phases of this journey, there are a variety of 
themes and experiences that have emerged. Whilst some of these would be familiar, 
everyone will experience them differently at different times and in the context of 
their individual social and family circumstances.

This is my personal account, of living with my partner with a brain tumour; oth-
ers will and do experience this differently and want to cope, live and manage very 
differently from how we have chosen to. There is no one way to do this. It is indi-
vidual. A compassionate and kind experience of the healthcare service makes a 
significant difference to how this diagnosis and reality impacts on lives.

18.2  Pre-diagnosis Symptoms

The first day that we knew something was not right, but only with the benefit of 
hindsight, I was 4 months pregnant and we were walking on the beach. Chris was 
suddenly overcome by an urgent need to leave and go home, saying the inspectors 
were coming. I went along with it, putting it down to stress, as there were no inspec-
tors anywhere in sight.

Again, with the benefit of hindsight, Chris was likely having an absence seizure 
and over the coming months between seven and ten partial seizures a day, with a 
distinctive facial drop on one side, like an emotional yawn. All of these things were 
just a bit odd, and didn’t really add up until Chris started to have regular seizures in 
his sleep, and then the epilepsy was both undeniable and unmissable.

It was the early hours of Sunday morning in late November 2004, when the dis-
tinctive roar of Chris’s breath being forced from his lungs as his muscles constricted 
startled me awake. His unconscious jerking movements followed and continued for 
what felt like forever, in reality only a matter of minutes. Adrenaline flooded my 
body and our rollercoaster ride began.

Regaining consciousness, Chris was very confused by the presence of two men 
in green suits, amulance crew, in our bedroom. This was the frightening bit for him: 
who were they? Why were they there? His complete lack of knowledge of his sei-
zure added to the dynamic: he didn’t think there was anything else wrong.

We had been to Chris’s cousin’s funeral the day before, and when in A&E I was 
asked about alcohol consumption, I’d said he had a few. I literally meant a few! We 
had a small baby and were not big drinkers anyway, so I was talking about a beer 
and a couple of glasses of wine over an afternoon and evening. I believe now the 
team we saw assumed it was considerably more and therefore treated it as an iso-
lated seizure. An urgent referral to a neurologist was made, but when it came 
through, it was for March which was 4 months away. Unfortunately, he didn’t have 
a CT scan, which would have identified the tumour there and then.
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Chris then went on to have one complex night-time seizure a week for a further 
6 weeks. I could feel them build, almost sense them coming. We went to the GP 
three or four times; desperate for clarity, they chased the referral. Sometime between 
Christmas and New Year, Chris had a seizure at 12.30 am; I felt relieved I could now 
rest as I had no need to be in a heightened state of alert. However, at 4 am I was 
woken by the roar of his breath being forced from his body once again.

By now I was documenting exactly what was happening: how long the convul-
sions lasted, how long he lay recovering with jagged breath and how long it took for 
him to regain consciousness. This second seizure really tipped my stress levels over 
the edge. Who do you call at 4 am? I debated calling an ambulance, but how would 
that help? It hadn’t last time; it had only resulted in a referral that was still being 
chased. I thought of my children sleeping and the disruption and distress it would 
cause them. I eventually called the out of hours GP and spoke with a very lovely GP 
who listened and helped me personally and urged us to see a neurologist.

18.3  Diagnosis

We saw a neurologist soon after the night of two seizures. He said it was very likely 
a brain tumour and arranged a scan. Chris was halfway down the stairs to the kitchen 
where I was standing, when he received the phone call from the neurologist con-
firming the scan had identified a brain tumour. I felt relieved, pleased even. We 
knew the cause of the epilepsy, and it could be fixed; Chris would have surgery. All 
the people I knew of who had brain tumours had had them removed, so that’s what 
would happen. A year later we could expect this to be behind us.

On the Monday, we attended hospital with Alex in a sling. What happened next was 
so unexpected and incomprehensible. Chris’s tumour was in a tricky place and could 
not be completely removed. This was a game changer and very shocking news. Chris 
was booked in for a biopsy a week later. This is still invasive brain surgery and carries 
risks. Our son was just 3 months old at the time, and my partner’s first child, and we 
were full of excitement with our expanding family and new life together. Three nail-
biting weeks later, we learnt it was a grade 2 (diffuse) astrocytoma. We moved to 
‘watch and wait’, as it was then called (now, normally referred to as ‘active monitor-
ing’). At the time it felt like doing nothing, just looking again in 3 months’ time.

The early years were very hard on Chris; denial played a big part. The seizures 
were under control and he was back driving a year later. He felt well and functioned 
normally; we had the cycles of scan and stress to remind us and tell us otherwise.

18.4  New Diagnosis, New Prognosis

Chris continued under ‘watch and wait’ for 3.5 years, having 3-monthly scans with 
the results appointments to follow. During this time, he was reviewed by a neurosur-
geon. At each 3-monthly appointment, we would ask the same questions, seek 
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impossible clarity, long for some certainties and were left with a sense that the 
tumour was highly unpredictable, that things, the tumour and Chris could change at 
any moment. Our lives were punctuated by these 3-monthly scans creating a rhythm 
of joy, relief and anxiety with waves of fear. The concept of time is very interesting, 
as it goes at quite a different pace when waiting for scan results. The institution’s 
sense of reasonable time was not the same as ours, and the knowledge that someone 
else already knows something that you don’t yet was hard to live with.

We had an early spring holiday in Spain, and Chris was feeling particularly well, 
and then on our return, we had an appointment that showed that the tumour was show-
ing signs of change. There was no correlation between how he felt and what the scan 
showed. Chris’s tumour had grown and showed enhancement, a fairly small white spot 
to my untrained eye. He had de-bulking surgery, a craniotomy which is a big deal. I 
knew this was a turning point, and whilst Chris was undergoing surgery, I waited and 
was overcome with a sense and a knowing that our lives, and Chris, were changing, 
being changed, and that things would never be quite the same again. And they weren’t.

This surgery did move the goal posts, in a few ways. An important one was it led 
to a new more nuanced diagnosis and prognosis, grade 3 (anaplastic) oligodendro-
glioma. We had surgical and oncology second opinions early on, and we did not go 
with the initial chemotherapy and radiotherapy treatment offered, but with the rec-
ommendations from the second opinion (not an easy thing to do), offering chemo-
therapy only. This second opinion led to further molecular testing which gave us the 
valuable information that the tumour was also 1p19q co-deleted (see pathology 
chapter for further details on molecular diagnostics). We hadn’t considered that his 
diagnosis and prognosis could change. We had understood it was all about grade, so 
this was a big thing to take in and confusing: grade 3 was not good news, whilst a 
co-deleted 1p19q was better news. Just how good was not clear at the time.

Chris went on to have PCV chemotherapy in Brighton, with delays to chemo-
therapy cycles due to liver problems. The treatment makes the person with the brain 
tumour feel unwell, my caring role more physically demanding and what I’m jug-
gling all the more complex.

Soon after Chris’s PCV chemotherapy treatment ended, his oncologist moved 
hospital. It was planned well; we were told personally, had notice and were able and 
supported to consider our options. After a period of time, we decided to move hos-
pitals as there was no new neuro-oncologist in sight. This has been positive: the 
oncologist from whom we had sought our second opinion was now Chris’s oncolo-
gist. She was really engaged with research, which was reassuring, and she was 
confident with 1p-19q factor, which gave us confidence. The sense of new prognosis 
grew as we had more and more stable scans. We had more time and began to believe 
we could expect to have much more. We changed oncologists again, this time with 
an unexpected departure, yet again leaving for a professorship elsewhere. We were 
not told, even by letter, which was deeply disappointing. It was pretty difficult to be 
faced with number four in such a short period of time.

The relationship feels so important, and all these changes, which were outside of 
our control, added stress. Each oncologist has a different style, in particular around 
how they share information, and this shapes the relationship and the power balance 
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between Chris and the tumour in impacting upon and shaping our lives. The differ-
ence in culture between the two hospitals is subtle; the new one suited us, the tone 
of the appointments was different, they were timed at our convenience, and there 
was a sense of hope, but not false hope, optimism and a sense of possibility.

Since the surgery and chemotherapy, Chris has had regular stable scans, despite 
experiencing considerably more symptoms. Chris has had significant fatigue, pain 
and memory difficulties, mood swings and difficulty concentrating for sustained 
periods. Maintaining family life to the best of our ability, and planning so that he 
can participate as fully as possible, is an ongoing work in progress, requiring flexi-
bility, resilience and compassion and a huge amount of love. Managing extended 
family has in our case been an additional strain at times. Our acceptance that there 
is not a ‘cure’ can be perceived as appearing to give up hope, which is not the case, 
but living in ignorance is most definitely not an option.

18.5  Cycle of Scans

18.5.1  Scans and Waiting for Results

Why you’re having a scan shapes the experience: diagnoses, monitoring treatment 
and active surveillance are all very different, with different motivations and desired 
outcomes and therefore different experiences. I was so relieved, even pleased, when 
Chris’s tumour was diagnosed, as it made sense of sudden-onset epilepsy in his 
mid-40s, which was a welcome explanation from a hard-to-get scan.

Chris finds the scan experience challenging, not the scanning process, noise or 
clostrophobia some people feel, for him its being passive, having things done to 
you, he will wondersing how easily the cannula will get put in, will there be any 
staff there he is met before, what are they like? Then there is the knowledge that 
they see his tumour there and then, and yet give nothing away, no infomation. Then 
several weeks would follow waiting for the results, with increasing anxiety and liv-
ing with the knowledge that someone knows something about you or your loved one 
that you do not, which he finds is really challenging. Please bear this level of anxiety 
in mind when communicating the results with patients and relatives.

Scans and the appointments following them punctuated our lives. There is a 
rhythm to the cycle of scans and results appointments. Planning more than 3 months 
ahead was almost tempting fate, and in hindsight, it was protective to think like this, 
as having plans for 6 months or a year’s time ahead that you might not be able to do 
would create even more loss and grief.

How the clinical team present and share the information, judging how to deliver 
information on individual basis is also key to the experience, as the same truth can 
be presented in many ways. We have had bad news presented in such a way we have 
left feeling positive and hopeful, whilst good news badly presented has left us feel-
ing anxious and scared.

At first, active surveillance feels like you’re doing nothing, and then you come to 
realise it’s not; it’s more proactive monitoring. Whilst we came to understand fairly 
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quickly that this is a good thing, it was very hard for extended family to understand, 
which is part of what we had to deal with.

For about the first 4 years, these appointments were planned absolutely to the 
clinician’s time frames, and the preference, as in clinical trials, is to have regular 
data with imaging at 12-week intervals. This meant that scans and associated 
appointments results fell with no regard to our life, heightening the emotion and 
sense of importance, falling on our wedding anniversary and on or very close to 
family birthdays. We had entered a system that came first, was inflexible and that we 
had to comply with: it couldn’t accommodate our requests. It emphasised that the 
tumour came first, rather than Chris as a person. I didn’t feature anywhere, nor did 
our family. We became wiser and did manage to move scans so sometimes it was as 
short as a 5-day wait until the appointment, which was much better.

The 3-month cycles actually go very quickly, as in fact it’s 9/10 weeks between 
the appointment and next scan. Immediately after the scan results, we often experi-
enced initial euphoria, an extraordinary sense of being alive, intense gratitude, then 
a crash and several weeks of recovering and assimilating the news that it, the tumour, 
was still there. I would often experience a heightened sense of gratitude for stability, 
along with a desperate isolation as my fears and concerns would often go unspoken 
or rarely spoken. I’ve felt euphoric with relief after scans that showed ‘no significant 
change’ or ‘stable’ depending on the clinician, when they coincided with significant 
life events and changes for my children, such as moving school or important exams 
that impact their future. I’m ever conscious of how all this impacts on them.

In the earlier years, each scan and subsequent results appointment provided an 
opportunity to ask questions, to understand a bit better. It helped to keep asking the 
same questions a slightly different way and hearing very similar answers and explana-
tions, as this was helpful, part of assimilation and acceptance. The scan and appoint-
ment were also a stark reminder of the massive presence inside my partner’s brain, 
changing how he feels about himself and acts in the world and how he relates to me 
and our children. He was in denial at first (for at least a year), and then he began to 
believe it, accept it and feel sad, angry and at times depressed, and he would also dip 
into feeling guilty about how this impacted us all. Guilt was not something I could 
indulge: Chris hadn’t chosen or imposed it, it had happened and we would deal with 
it together.

Scans can be enormously reassuring, especially during treatment as you’re hop-
ing for particular news, confirmation that the treatment is effective, shrinkage or 
even the possibility that what remains might be operable. After two cycles of PCV, 
both Chris and I, as well as the oncologist, needed to know if chemotherapy was 
working, to keep going, to frame our outlook and to gain strength: hope is so diffi-
cult to balance alongside preparing for seeing no change or even disease progres-
sion. That first scan after two cycles of PCV chemo was really important. The 
shrinkage was amazing, and we felt that our oncologist wanted it as much as we did. 
He admitted he was a little nervous too, and it felt very human, which really helped.

Chris often pays considerably more attention to how he is feeling in the weeks 
leading up to the appointment. The one time he was feeling really brilliant and well, 
and we were just back from a holiday to Spain, was when we had the appointment 
that the upgrade was suspected and de-bulking surgery and chemotherapy and 
radiotherapy were proposed. This mismatch between Chris feeling really good, not 
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anxious and looking fantastically healthy with a light tan and the disease progres-
sion was so hard to make sense of. He had no obvious symptoms to suggest change. 
This was also when the diagnosis and prognosis changed.

Now many years later, we have a 6-month interval, which is so different. Scans 
are also digital, viewed on a computer screen, smaller as a result, emailable and 
something you can take home via a photo on your phone. Every 6 months really 
allows you to get on with living in between; it feels like a long time in a good way. 
I don’t go along to scans anymore, mostly due to it taking all day and wanting to be 
able to do the school run and be home for the children. So, I hear about them: did 
they get the cannula in easily, what were the scan people like, he often falls asleep 
during them now, and maybe something else about the day. We have the 2 weeks’ 
wait, which we accept, and then the appointment. We worry less and almost forget 
about it; it finally has become routine. We have conversations the day of the appoint-
ment or the night before, but it doesn’t run our life. The conversations are comfort-
able and practised; we can talk with ease about Chris’s fear that he will get bad news 
and die quickly. I assure him that’s most unlikely; we will have to face more treat-
ment, which will be the consequence. Scans and appointments are also planned to 
fit in with our life, not the other way around, so not the week of family birthdays or 
the first week back after summer holidays. We know who we will see, and our 
oncologist knows us.

It is hard sharing news from scans and appointments, especially for Chris’s 
mothers, as there is nothing acceptable or right about the possibility that her son 
may predecease her, no matter how well he has been for so long. She is now 90 and 
this remains the case. Sometimes, she thought that I wasn’t fighting hard enough for 
him, seeking out the right person, considering all the options. To appease her, we 
had Chris’ scans sent to an American doctor/magician, and the latest were sent to a 
proton centre. It was not easy to be the bad guy, constantly delivering negative infor-
mation, as I endlessly explained why X wouldn’t work or Y wasn’t suitable for his 
tumour type or size. My mother-in-law would send newspaper cuttings about any 
brain tumour treatment innovation or treatment expecting them to work for Chris, 
refusing or not being able to believe that we had explored all avenues. She wanted 
to believe that if I just tried harder, we could find a cure and Chris would be better. 
This dynamic created so much stress. What I desperately wanted and needed was to 
be supported, as well as some compassion and understanding.

What Helps:

 – Minimising the wait for scan results and test results as much as possible
 – Being genuine
 – Respectful communication
 – Providing quality evidence-based information
 – Listening to what we feel is important, our values
 – Building relationships with key clinicians and continuity
 – A supportive team

The experience of time when waiting for results is important to highlight, and 
how the personal experience intersects with the institutional systems. It’s a real 
emotional balance of preparing for the worse and hoping for the best. There is also 
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increased interest and focus from extended family, so it’s also a time of managing 
their anxieties and interest. Whilst anticipating results, thoughts on the other hand 
pick up a pace, fuelled by concerns about preparing on some level for the possibility 
of news that might be bad or difficult, trigger treatment and confirm disease progres-
sion whilst also really hoping desperately for good news. We try to make a rational 
assessment of how Chris has been, but this is so confusing as memory, mood and 
fatigue have impacted our daily lives and this hasn’t correlated with the disease 
progressing.

The time frames that seem acceptable to the hospitals systems have an entirely 
different and variable sense of what’s reasonable. There is so much variation in the 
UK on how quickly scans can be reported, from the same day up 2–3 weeks. It’s 
crucial to know when to expect the results and not have extra anxiety born out of 
poor communication. Like with many aspects of this journey, time has helped it 
become easier. I guess we are resigned to it, but it is eased by having an oncologist 
with whom we have a good relationship and a clinical nurse specialist which has 
been built over the years.

18.6  The Consultation

The appointment where we find out about the results of the latest scan – Chris 
always refers to it as ‘scan results’ or ‘meeting’, like its being jointly organised. I 
have a friend who had his GMB grade 4 surgically removed, followed with chemo-
therapy and radiotherapy; 7 years on he remains clear of visible tumour and calls 
them his ‘all clear meeting’.

One challenge is managing the differences between my needs and my partner’s. 
This can cause tension between Chris and I at times: my partner processes things 
more slowly, and my mind jumps ahead. It’s very difficult to hold back to allow the 
information exchange at appointments to go at his pace. Sometimes Chris just wants 
to get out of there really quickly; he’s so relieved to discover he’s not dying immi-
nently, as he was beginning to believe he might be. Whereas I feel we have a pre-
cious and limited opportunity to ask questions we need to ask, or as is often the case, 
ask the questions that run through his mind in the run up to the appointment. Is there 
anything new, are there any trials, could X work and how long might it stay the 
same? We are desperately hoping for answers whilst knowing there’s no crystal ball, 
just data. But there is no data specifically on Chris, how his body and his immune 
system will work alongside the cells that make up this tumour.

18.7  Our Relationship with the Clinician

It was very important to us to navigate this relationship and to decide what would be 
right for Chris. Chris has had four oncologists, each with their own style and differ-
ing interpersonal skills, with two moving on to become professors elsewhere. I do 
feel, however, that this has enhanced my understanding of how important this 
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relationship is, and when it is working well, it can fundamentally improve one’s 
outlook and ability to lead a full life. Chris has also been a patient in two hospitals, 
each with its individual and differing culture, and currently has his oncology care in 
London, whilst he sees a neurologist and endocrinologists locally in Brighton. He 
has also been an outpatient at the local hospice and attended the pain clinic. What 
has been very important throughout is the relationship with the practitioner, the rap-
port, trust and honesty whilst seeking support for what is right for us and for Chris 
on an individual basis, with an optimistic but realistic outlook.

During appointments, we dislike being interrupted by people walking in with 
notes, assuming it’s OK to stay without asking, and not introducing themselves 
whilst sitting behind you is even worse! Not having control of the space is difficult: 
it’s the practitioner’s work space, but during the consultation, it is our private space 
but one where seemingly anyone can walk in.

During Chris’s recent pre-radiotherapy mask making, there were three people in 
the room with one person teaching the student, and the other completely focused on 
Chris, making him comfortable and explaining everything. As the mask was 
moulded to his head and bolted to the table, there was a 5-min countdown, with 
Chris being told at minute intervals how long was remaining. During this time more 
and more people joined us from the room next door, just voices to Chris, and it sud-
denly felt like the staff room with warm chatty banter, but not appropriate. Chris 
couldn’t see who was there, or why they were there, lying with his head bolted to 
the hard couch.

In our first hospital, after some appointments on a one-to-one basis, we then had 
results in a room that included the neurosurgeon, Chris’s regular oncologist (for a 
few years two oncologists), the specialist nurse and typically three more staff, either 
junior doctors or students. This is intimidating and much more formal. The power 
was in the suit sitting behind the desk; the opening questions would always be, How 
are you? Any seizures? Are you working? Chris would be answering these whilst 
waiting to find out what the scan showed, and felt like he had to prove his wellness 
in court, answering to the judge and jury, at least that’s how it felt to him.

What works well is respectful communication, where all that can be done is done 
to make us feel comfortable, to meet us where we are with kindness, warmth and 
compassion, as well as clarity with information. Medical staff need to be clinically 
good, that’s a given, but also genuine, accessible, human. Good ones can give you 
news you don’t want to hear but leave you feeling engaged with life. We have had 
appointments that are with the lead clinician, neurosurgeon or oncologist on their own 
with us. These are my favourite, followed by those with a trusted specialist nurse.

18.8  After the Appointment

Immediately after appointments we go somewhere to assimilate the news, sigh an 
enormous amount of relief and congratulate Chris (knowing he has very little con-
trol over the facts) on being well and of course to talk. Usually I send a whole num-
ber of joyful text messages. We feel extraordinarily alive, really bright, engaged and 
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have a disproportionate sense of joy. We sit, take it in and prepare for normality 
again. Then I just want to get home, the empty post-adrenalin feeling of tiredness 
hits along with a desire to minimise disruption for my children.

We often had opportunities to talk with the specialist nurse following news that 
lead to treatment, but rarely after stable scans. For me, this is where the system and 
professionals are determining my/our need at what may look like trigger points. We 
would have benefited from more opportunity to talk in the earlier years, to help us 
make sense of the situation and to deal with the desperate sense of isolation. I found 
this help in national as well as local charities. When you’re in a period of treatment, 
there’s a lot of support, and it’s also a time when friends offer help and you can more 
easily engage your community networks.

18.9  Impact on the Children

The experiance for a child living with a parent with a brain tumour varies 
depending on their age, personality, and the timing with other important life and 
events, including key educational periods and the usual frendship situations. 
There is the significant differences between the often more hidden longer term 
implications and the crisis periods, where both needs and impact are often more 
apparent.

My daughter Sophie (from a previous relationship) was 7 when Chris was diag-
nosed. An example of the impact on her of the big things, like treatment. When 
Chris came home from surgery with his shaved head, Mickey Mouse-shaped scar 
from ear to ear and bruised eyes, Sophie vomited within the hour and was off school 
in bed for 24  h. I’m sure it was a visceral response to the horror of the image, 
slightly Frankenstein-esque. The other parts are the facts that I met my partner when 
she was nearly 5; we had a baby when she was almost 7, and within 3 months, Chris 
took centre stage as the person who needed my attention. It was very hard for her 
during that period.

Many other parents were amazing and so accommodating, having Sophie to play 
when we had appointments and even doing shopping for me. I will always be grate-
ful. I also think it is tremendously helpful to have meals delivered: it’s what I always 
encourage other people to accept. It’s so much more than putting dinner on the 
table. I felt cared for, and it also allows people who feel helpless to have a role. It 
ensures we eat well, rather than a ready meal or another bowl of pasta, when I’m 
ragged from juggling work, family and caring commitments.

Gaps between scans and apparent stability are another matter entirely, as sup-
port falls away, and you appear to be coping, but there are good days and bad 
ones. It’s hard when you ask for help, like looking after a child for an appointment 
and the person says no or changes their mind at the last minute: some people just 
aren’t flexible. Sophie at age 10 had to walk home to an empty house, knowing we 
were at an appointment in London and I wasn’t able to pick up at the agreed time 
due to the trains running late. This felt very unkind at the time, and the lack of 
compassion and thought was really difficult, neither she nor I have forgotten this 
occasion.

Z. Lorenz



289

Because Alex was so young, it is really all he’s ever known. As a young child, he 
understood not to make lots of noise because his dad would likely be resting in the 
afternoon, and not to disturb him in the bedroom. This was all normal and Alex was 
able to accommodate these needs. It also meant his dad was in the house, around 
more than he would have been when we didn’t know about the tumour. Chris 
reduced his work, letting go of a charity he had established and moving his office 
into our home.

Alex turned 5 during the first period of Chris’s treatment, surgery and chemo-
therapy. It was a tricky time as it was also during the transition from nursery to 
school. Alex found the school noisy and struggled with separation. The school were 
inflexible and didn’t seem to grasp what was going on, how distressed we all were 
and how anxious we were not knowing for some considerable time whether the 
treatment would be effective. We eventually decided to move him to a new, much 
smaller school, where compassion was central to its ethos.

Telling Alex aged 13 and 1 month, about the change and need for treatment, was 
difficult. He didn’t ask when we came home from the appointment, which is unusual; 
he was thinking about food and wanting to know what we were going to eat. Chris 
and I had spoken on the train and Chris wanted some time to process the news. He 
was feeling very angry and upset. This was hard for me, to hold back information, 
but I could see Chris needed a little time. It felt difficult to me, as I wanted our chil-
dren to be the first to know, so I too had to hold it. I was tense and found the sound 
of Alex’s bouncing basketball really challenging. I could have snapped, but I didn’t. 
Instead I went to yoga that first night.

There was a point when not telling Alex also meant that Chris could hide, feeling 
angry and wishing it wasn’t true. As the half-term holiday approached, I could see 
the value of telling Alex, so he had some privacy and time with us to ask questions 
and adjust to the idea. We agreed I would tell him.

I told him in his room on Saturday morning; I explained that his dad’s tumour 
had changed, and he needed more treatment. He sobbed and sobbed and couldn’t 
look me in the eye. I desperately wanted to understand, but despite my best efforts, 
he was unable to verbalise his thoughts and fears. He knew a boy at school, whose 
Dad had died within the year of a GBM grade 4. I don’t know, but I wondered if this 
is what Alex thought would now happen; it must have looked likely in his eyes, but 
I didn’t want to make the connection unless he had.

I tried to reassure him that the treatment had worked before so we could expect it 
to work again, but his distress continued; I had a photo of the scan and told him I had 
it and he could see it if he wanted to. He did want to see it and studied it with great 
interest. I explained that he could come and see the radiotherapy department, that 
they were used to showing children around and that we could visit his dad in London. 
Going on holiday the following Monday proved a very good distraction and gave us 
processing time. We all felt close, and Chris made the effort to do things with Alex.

There is a lack of good resources for teenagers with a parent with a brain tumour. 
When Chris was first diagnosed, this was also the case for younger children, but it 
has improved, thanks to the brain tumour charities. I’m frustrated yet again at the 
lack of helpful information—the clinical nurse specialist had had nothing to offer 
and asked me to let her know if I had any suggestions.
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18.10  Loving and Caring for a Changed Person

Chris and I hadn’t been together for many years when he was diagnosed. It really 
helped that we were in the new intense love period.

Sophie’s dad had left me when she was a small baby, which had been devastat-
ing. Here I was again with another small baby and now anticipating losing this man 
too; I just didn’t know when. My grief was immense. Oddly, the one comfort was 
that there was no betrayal. Dying was easier to deal with than unexpected rejection 
and another woman. This lovely kind man who was the father of my second child 
did not want to leave me. I also felt the loss of the hope, dreams and excitement we 
had shared, meeting after previous relationships and feeling like we could both be 
our best selves by being together. I was now anticipating being a widow, once again 
a single parent, this time with two young children. My life felt shattered; I had ques-
tions such as would my son have memories of his dad?

I wish I had known then that we would have time and lots of it. Time has been 
amazing; my feelings have changed so much. I probably grieved quietly for 4 years, 
on more than one occasion tears overwhelming me in the supermarket. I think it’s 
the anonymity, and it being a brief moment away from young children. In tandem I 
felt very alive, very present and experienced great joy in the simple things in daily 
life. Young children help with this too, and it coincided with Alex’s pre-school 
years. My children brought me a lot of joy and as their needs were intense and pretty 
constant that was very helpful.

Now this has changed into dealing with the unexpected: about managing symp-
toms and a long-term chronic condition, building resilience and making as good a 
life as I can for us, given Chris’s abilities and limitations. I have to create and main-
tain continuing threads of my life, moving forwards regardless of what’s happening 
with Chris. Much of this is about the work I do. It provides me with income, com-
panionship, purpose, identity and a sense of myself and creating a future that is not 
dependent on Chris.

This has been a hard paragraph to write. Grumpy is an understatement, but I love 
him dearly.

The diagnosis of a major illness, disease or cancer is life changing, and it changes 
people, sometimes fleetingly and sometimes permanently: the impact of the news, 
the vulnerability, facing mortality and the reality of symptoms. The word cancer is 
loaded with expectations. What’s different with brain tumours is the location, even 
the idea of something growing in your brain, the part of your body that defines who 
you are. And you can’t remove it like cancers in other parts of the body, as you need 
your brain. So, it’s not just the experience, but it’s also the tumours’ physical pres-
ence that changes the person. Where it’s located can have so many different effects, 
some physical and dramatic like seizures, but it also affects the person’s thinking, 
their memory, mood, cognitive function, energy levels, the sense of who they are 
and their personality. These effects and changes are deeply felt in the privacy of 
your home whilst seemingly invisible to your community and extended family.

My experience is that this fluctuates. Sometimes Chris is Chris; other times he’s 
having ‘brain tumour moments’ as I call them. Sometimes he’s so tense and irritable 
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being around him and interacting with him is challenging, hurtful even, sometimes 
especially if I feel my resiliance is low, I can feel attacked and sad, and sometimes 
tearful. This is the most difficult thing I face, the bad days of mood swings and irri-
tability and grumpy interactions. I feel I am so stretched on these days and often 
very alone. I do all I can to buffer the children from this. Doing too much physically 
and being with people, especially those who are more demanding or challenge him, 
are also triggers. I also know that getting the balance right between giving into 
fatigue and engaging with life is tricky and that sometimes there are costs and con-
sequences: sometimes these are worth it.

What triggers these ‘brain tumour moments’ is varied. When the children were 
younger, he would be irritated by the sounds of them playing; happy noises were 
disturbing to him when he was exhausted or in pain. Often, he would want to sleep 
at 3 pm when they would soon be coming home from school, so he was disturbed 
by their home coming. Fatigue is a big one, how to manage rest to enable the person 
to live well, but not so much that the person becomes withdrawn and disengages 
with life. Chris isolates himself and needs to decompress—he shuts doors and 
retreats to the room called his office. We have to plan, and pacing is key. If we have 
friends over in the evening, or are planning a family trip, Chris needs a quiet day 
with an afternoon nap and then can emerge on really good form. I then hear every-
one saying how well he looks and seems, which though great to here also sometimes 
painfully highlights the difference between the private family expertiance and the 
more public one that can be pulled off for short periods acter careful planning and 
managment of his fatigue.

Chris has the capacity to fall asleep mid-sentence, to sleep anywhere. A recent 
example of his confusion was on going to see his sister: he’d slept all the way there, 
almost 6 h drive in terrible traffic, we arrived and ate dinner and then he very politely 
said we should leave them to their evening and that it was time to go home. I had to 
explain that we had come a long way and that we were staying, as he was fairly 
determined to leave, and we were expected to stay. He was very confused, but even-
tually he agreed to stay. After a night’s sleep, he was himself again.

18.11  Helping Chris to Make Sense of Things That Have 
Happened

This is twofold: there’s the element of memory, losing sense of his journey’s chro-
nology, and the history being muddled or even absent, so this is where I fill in gaps 
retell the story providing clues like coat hangers to place his memories on. This is 
also true of our personal life, when we last saw X or went to visit Y. Photographs 
help and so does describing events until there’s something from which Chris can 
hook out the memory. Sometimes he just pretends to remember.

What is also worth explaining is how I have helped Chris accept what’s happened 
when he’s lost consciousness and has no memory, usually seizures. This is very dif-
ficult, as in part he thinks I’m making it up, being overdramatic. When he had sei-
zures with one rolling into the next, he didn’t know this had happened. Chris was 
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cross; his clothes had been cut up and didn’t understand why the paramedics had 
done that—he couldn’t grasp that it was an emergency situation.

The goalposts have kept moving and we keep adjusting, and re-calibrating our 
expectations. Both together and seperatly, all the harder for Chris with the tumours 
imact on his thinking. Chris sometimes wants me to help him re build the narative, 
events get muddled, the what and when all jumbled, bits missing or remenbered out 
of context, sometimes getting these details straight in his mind are important. We 
both have different ways of managing the uncertainty, conversations are helpful.

We do however openly acknowledge I am likly to live longer than he is. I also 
have a sence of my future that would be richer should he be part of it, but its also 
possible to imagine another version on my own, having this rather important thread 
of an idea of a life beyond.

18.12  Life on Hold, Decision to Go Alone When Needed

Living with someone with fatigue is complicated, as for many years I used to wait 
for Chris to feel able to go out, and often this energy didn’t happen. I’d wait all day, 
with the children hoping, and then we didn’t go. This was frustrating, but I wanted 
to include him as I felt loyal to him and wanted him to be a part of the family. It was 
hard to work out how to include him in the family, make memories and respect him 
as a partner and father.

This has changed: we don’t plan much together. But I do make plans; I’m no longer 
waiting and hoping, I’m doing and sometimes he comes, he’s included, but mostly 
not. Sometimes I encourage him, and sometimes I push him. Sometimes I’m so frus-
trated. Sometimes it works out just wonderfully, especially when Chris has planned 
and had a rest before, rather than a demanding day from which he’s still recovering.

18.13  Steroids and Long-Term Use

We didn’t really know the implications and risks when Chris was continuing on 
dexamethasone through his chemotherapy: he underestimated its impact on his body. 
It’s actually really rubbish. He didn’t manage to come off it. He often felt it gave him 
a boost, and he had a lot of headaches through his chemotherapy, so staying on them 
seemed a good idea at the time. He ended up with losing his natural ability to produce 
cortisol. Chris started to have problems with his skin, armpits and face mostly, and 
he feels very self-conscious of the facial sore areas and rashes. The armpits were 
more painful. Chris’s appetite increased, especially for midnight snacks, leading to 
weight gain. The body dysmorphia was distressing as he changed from his lifelong 
skinny form to a round moon-faced man with a bloated, distended belly. He also felt 
uncomfortable and became less mobile as his legs were increasingly painful.

The summer of 2016 was too hot for Chris. With his swollen legs, walking was 
very painful, but I couldn’t tempt him to the cool breeze at the beach. He had just 
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changed steroid to hydrocortisone, to see if we could reduce side effects. It was a 
year ago that we first showed the oozing ulcers to the oncologist: Chris’s skin had 
turned to filo pastry. It took months to get an appropriate diagnosis of gravitational 
oedema and leg ulcers in part as a result of long-term dexamethasone usage. I had to 
really focus on helping Chris, improve his comfort, mobility and reduce what felt 
like an additional complication and risk we really didn’t need. My practical role was 
significantly increased: months of compression bandages, weekly trips to the GP and 
practice nurse, some diuretics, resting legs up and short periods of exercise, a little 
walk, and a year later and three stones lighter it’s a totally different situation, legs are 
healed and not at all swollen, Chris is more mobile, and happier as a result. I’m very 
glad as facing active treatment for a changing tumour this time last year would have 
been very different.

18.14  Public Face and Private World

This is one of the most persistent and challenging dilemmas I face and continue to 
face. No one really walks alongside me or witnesses my hard moments and it is 
deeply isolating. In a way, time has made this more so, as we appear to be coping 
well, and in many ways, we are and I do manage. But the toll is mostly hidden: 
when Chris’s not feeling great, when he is particularly tense and grumpy, unable to 
engage or is in significant discomfort, this all takes place mostly within the privacy 
of our home.

There’s a really stark contrast between the public Chris and the private Chris. 
What’s not seen by others is how our lives actually are. Chris will rest in the 
afternoon and have a quiet morning before meeting friends for dinner and then 
will mostly be on good form and seem extremely on the ball and well. Then he 
might withdraw when we get home and need time to decompress and retreat the 
next day. The more public signs are around memory, which are not quite so hid-
den. He will often forget previous conversations, arrangements or shared 
experiences.

Chris attended rehabilitation at UCH (University College Hospital, London) and 
has also had a number of neuropsychological assessments and has seen the neuro-
psychologist several times to review the situation. These assessments have provided 
really useful information about Chris’s processing difficulties, which have helped us 
to plan and develop our strategies.

I have personally received counselling over the years since Chris’s diagnosis, 
with the intention of giving me some support and avoiding crisis and with a focus 
on building my resilience. This has provided me with an invaluable safe space and 
allowed me to reflect on our journey. It’s not a weekly requirement but fulfils the 
need in me to have someone who understands, someone whom I can share the most 
challenging days with and who does not judge me or Chris. This is so important 
and has really helped me to be who I want to be, and not just defined by my role as 
a carer.
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18.15  The Language Around Brain Tumours

A brief dip into social media and the language of living with a brain tumour has 
much fighting talk, the hero or warrior, dying described as ‘a battle lost’. This lan-
guage is still prevalent, perpetuated in these online communities and not really help-
ful; I find this very difficult to relate to. It is so opposed to how we have approached 
living with this tumour. We have taken a different approach, of acceptance integrat-
ing the changing Chris and the tumour into our lives. We are not fighting, or battling. 
We are doing our best to be engaged with life, be present in what we do and how we 
function and engage actively on a day-to-day basis, living life as best we can.

18.16  The Rollercoaster Analogy

We heard it used in brain tumour and other cancer conversations; I even used it 
myself. Then in the summer of 2016, I went to a theme park with my daring and 
brave boy who, then aged 11, wanted to go on all the rollercoasters on offer, so we 
did! Yes, there are similarities: what struck me was that whilst you can see before 
you the entire experience, you can’t anticipate how the experience will be, but you 
know where it starts and stops, and you have a pretty good idea what’s involved. It’s 
over in about three minutes, just three minutes! My rollercoaster has been running 
for 13  years, that’s no funfair ride. The only similarity is the stomach churning 
moment when you’re heading into the unknown. It’s endurance, a test of resilience. 
I’m acutely aware of the long-term effects of the sustained role and the endurance 
required for the reality we live.

When Chris is having a really bad time, and he’s lashing out or withdrawn, I feel 
hurt, attacked and sad. For years I have managed these times by recognising that it’s 
a brain tumour moment and that it’s not about me or him. I find this is the hardest 
thing to deal with and it impacts on my resilience. This is the thing that has meant I 
have cried at my desk at work and just felt beaten. I made a shift a few years ago: 
I’m now extra kind to Chris when he’s cranky, tense and snappy, and I name it,  
“I say you don’t seem to be feeling well”. Breakfast in bed or his favourite dinner of 
pea and leek risotto helps.

18.17  Managing My Needs: Who Am I in This?

We have been fortunate to have had many years since the initial diagnosis, which has 
allowed time for me to develop my sense of expertise, both as an advocate for my 
partner and as a carer. This is a role that I adopt in daily life, for example, in dealing 
with day-to-day memory issues, how to get somewhere and which train to catch, as 
well as when we attend medical appointments. I am aware that I know my partner’s 
history very well and can join up the dots. I am able to articulate calmly for the 
human, lived experience of dealing as a family with the situation where the husband 
and father has a brain tumour. One of the first things we realised was that I, as the 
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carer, and Chris, as the person with the brain tumour, may be in very different places 
and have different experiences with differing needs at different times. A big lesson 
I’ve learnt is it’s one thing recognising what you need, listening to your own internal 
voice and body, and it’s entirely different to be able to act on this, as it is constrained 
by so much.

I have been Chris’s advocate, protector and researcher and also his partner. It’s 
not always easy to know which one to be at which precise moment. I am also a 
mother and have developed a new career since his diagnosis. Good information has 
been a key part of my coping strategy and has enabled us to make fully informed 
choices, at our pace, whenever we have had the option to do so.

Living with a loved one with a brain tumour brings particular challenges, due to 
the complexity of the disease. I have focused on my personal resilience to deal with 
the intensity of the situation and crisis avoidance, and I have wanted help to do this 
as well as I possibly could. Counselling has provided me with an invaluable safe 
space and allowed me to reflect on our journey. It also fulfils the need in me to have 
someone who understands, someone whom I can share the most challenging days 
with, who does not judge me or Chris. This is so important and took time to find; 
having had support has really helped me to be who I want to be, and not just defined 
by this role and identity.

I have also found yoga invaluable, this community of people were part of my life 
before and it helps me notice how I hold tension in my body and how I feel. It nur-
tures me, along with my work as a breastfeeding advocate, providing education, 
training and support. I am passionate about this work in its many forms and work 
with lovely people which provide a welcome respite.

One of the challenges in my role is that when Chris has to go into hospital, I have 
on occasion found it difficult to get good information about what is going on. At 
home, I am in control. At outpatient appointments I am involved in supporting and 
advocating for Chris. In hospital, I am usually disempowered. Recognising this and 
ensuring good communication would really help (as would having visiting hours 
during the school day). I’m quite assertive and so have got around these barriers, but 
it could have been made easier.

With the recent news, and imminent radiotherapy, there’s been a big difference 
in how I share the news and seek support. The network is tighter and smaller; it has 
shrunk in part due to no longer having primary school-aged children and the other 
factors being that networks take time to maintain, time I have had less and less of it, 
and I also sense compassion fatigue. It’s been going on a long time, hard for people 
to understand, and I know quite what this now means.

18.18  My Own Health

As a parent, and as the expected surviving parent, it feels very important to be well, 
healthy and not do anything to risk this. I couldn’t afford for anything to happen to 
me, it’s unthinkable and the responsibility is great. I felt this particularly acutely 
when my children were younger.
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It became clear as the years went on that being a carer was a risk to my health. I 
knew in theory that this was the case, but I hadn’t felt it. It crept up on me. I think 
the sustained low-level but long-term stress with its fluctuations is significant, and 
the acute periods are more obvious.

So how has this manifested in me? I’ve had repeated shoulder injuries: it’s where 
I hold my stress. It started with the first known seizure; I pulled my shoulder stopping 
Chris from falling out of bed and ended up with a frozen shoulder. It is hard to keep 
up with routine appointments like dentist, smear test, etc. It rarely feels as important 
as everything else, and with competing priorities, I cancel my appointment.

I’m rarely unwell, but I am usually really unwell by the time I seek help needed 
from a GP: I’ve had a couple of urinary tract infections (UTI), a kidney infection 
and a chest infection that left me in bed and unable to properly look after myself. 
There was no one to bring me hot drinks, make lunch and let alone take care of my 
family. Being unwell as a parent and carer is very difficult. For many years I had a 
brilliant GP who had known me since I was 18—he was my family GP; he knew me, 
my children and my history; we had a good relationship; and this made me feel safe. 
He also understood the complexity and potential impact of the caring role. It was a 
great loss to me when he retired.

When I have a medical appointment, being a carer is vital information to share, 
as it’s an opportunity to help me more broadly when I need to seek help, give me 
more time and really listen. Don’t underestimate how unwell I might be feeling. I’ve 
not been anxious about my health, but had I been, I would want to be met with 
appropriate investigations and understanding.

What has helped is when I’ve received proactive care, such as the follow-up 
phone call when I had a UTI to find out how I was, to make further positive sugges-
tions, being signed off sick from work when needed. I felt cared for and it was much 
easier to ensure I was receiving appropriate treatment and management.

A more direct relationship between Chris’s health and mine can occur. When 
Chris was in intensive care, I developed an UTI. In hindsight it’s easy to see how: I 
was subconsciously restricting what I drank, so I didn’t have to leave him to go to 
the loo as it was difficult on to get back on the ward.

Chris and I have together and separately had counselling over the years, at first 
through the cancer centre, and then Chris saw another counsellor there. I do think 
counselling has enormous potential in supporting people living with a brain tumour; 
it’s really very good to have help making the constant adjustments. I also think it’s 
important that the counsellor or practitioner understands the nature of the disease, 
and its effects on mood, cognition, memory and sense of self. Any therapeutic work 
always has to go through this lens. The safe place and ongoing relationship with my 
counsellor is crucial for me: it is where I can share my darkest thoughts and my 
deepest frustrations, as well as ensuring I’m living life to the full as best I can as 
much of the time as I can.
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The relationship with the practitioner, whoever it may be, is really important. 
Kindness and compassion go a long way, along with the appropriate clinical skills. 
When you need to seek help for yourself, you are also acknowledging yourself, put-
ting your needs in the mix, first even, in a way that you’re not very often able to in 
your daily life.

18.19  Learning to Live with Uncertainty

This has actually happened as a result of time, conversation, experience and more 
time. I now have an inner sense that no matter what, I’ll be OK, and I’ll do my best. 
I cope well in a crisis, and whilst I’ve run many scenarios through in my head, and 
none may happen, they do serve as preparation. Resilience is key, my ability to 
bounce back, to recover, and whilst this is not perfect, it couldn’t be, it’s what I work 
on, focus on and hold in mind.

Unease settles round my panicked heart
I hold my mother’s hand
As all the trouble starts
(Sophie, my daughter, “The Wind It Howls”)

Love for each other, our friends and family helps a lot.
Compassion experience of life makes all the difference.
I would like to thank my partner for supporting me in telling my story and my 

children for being my constant reminder of joyfulness and the love we share.

18 Carers Perspective: “The Wind, It Howls”



299© Springer Nature Switzerland AG 2019
I. Oberg (ed.), Management of Adult Glioma in Nursing Practice, 
https://doi.org/10.1007/978-3-319-76747-5_19

R. Pasman (*) 
Department of Public and Occupational Health, Expertise Center for Palliative Care,  
Amsterdam Public Health Research Institute, Amsterdam UMC, Vrije Universiteit Amsterdam, 
Amsterdam, The Netherlands
e-mail: hrw.pasman@vumc.nl 

H. Zwinkels ∙ L. Fritz
Department of Neurology, Haaglanden Medical Center, Antoniushove,  
Leidschendam, The Netherlands
e-mail: h.zwinkelsvan.vliet@haaglandenmc.nl; l.fritz@haaglandenmc.nl 

19End of Life Care for the Glioma Patient

Roeline Pasman, Hanneke Zwinkels, and Lara Fritz

Abstracts
The definition of palliative care is explored in this chapter—it includes ‘end of 
life’ care, which is defined as care that is given in the last months of life of a 
patient. End of life care is of great importance for patients with a glioma since 
the disease trajectory is often accompanied with burdensome symptoms. Survival 
after diagnosis is relatively short, and the disease can influence patients’ decision- 
making capacity. Above that, the disease often also has a major impact on rela-
tives of the patient.

In this chapter we will describe the most common physical symptoms in the 
last months of life of patients with a glioma, and the impact the disease can have 
on daily life including the psychosocial and spiritual part of life. We will focus 
on the role of specialist nurses in the last months of life, illustrating the many 
challenges a nurse can face when caring for a patient with a glioma.
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Learning Outcomes
• To understand the difference between palliative care and end of life care.
• To recognise signs and physical symptoms that a patient is entering the end of 

life phase and know how to manage each symptom individually and 
expectantly.

• To know the processes involved in advance care planning and how this can help 
reduce patient and carer stress in the end of life phase.

• To learn how to mentally prepare patients for ethical issues and discussions 
around palliative care, end of life care and cessation of active treatment, in a 
sympathetic, open and honest way.

19.1  Introduction

Care for patients with a glioma is of a palliative nature, because cure cannot be 
obtained. Palliative care is defined by the World Health Organization (WHO) as 
‘an approach that improves the quality of life of patients and their families facing 
the problem associated with life-threatening illness, through the prevention and 
relief of suffering by means of early identification and impeccable assessment and 
treatment of pain and other problems, physical, psychosocial and spiritual’. 
Palliative care is applicable early in the course of a life-threatening illness, in con-
junction with other therapies that are intended to prolong life, such as chemother-
apy or radiation therapy [1]. In glioma patients these therapies are administered to 
delay tumour growth. Palliative care such as good symptom management and sup-
portive care throughout the disease trajectory improves the quality of life of the 
patient and their relatives.

Palliative care includes ‘end of life’ care, which is defined in this chapter as care 
that is given in the last months of life of a patient. End of life care is of great impor-
tance for patients with a glioma since the disease trajectory is often accompanied 
with burdensome symptoms. Survival after diagnosis is relatively short, and the 
disease can influence patients’ decision-making capacity. Above that, the disease 
often also has a major impact on relatives of the patient.

In this chapter the most common physical symptoms in the last months of life 
of patients with a glioma are described, and the impact the disease can have on 
daily life including the psychosocial and spiritual part of life. Particular focus will 
be on the role of specialist nurses (also referred to as a key worker) in the last 
months of life.

This chapter will start with a first-hand case description of Mrs. Murdock (fic-
tional name), illustrating the many challenges a nurse can face when caring for a 
patient with a glioma. This case description was written by Hanneke Zwinkels, and 
part of it was previously published in the European Association of Neuro-Oncology 
(EANO) open access Journal Issue 2, 2013 [2].

R. Pasman et al.



301

Mrs. Murdock, 49 years of age, married, two children of 16 and 18 years old.
I first met Mr. and Mrs. Murdock 3 years ago when she presented to our 

hospital with a suspected high-grade glioma of her left frontal-temporal lobe. 
She had complained of a loss of sensation in her right hand and she had expe-
rienced an episode of speech arrest. When I first met her, we spoke about her 
planned operation the following day. She was full of hope, of recovering after 
the operation and returning to everyday life. At some point during our conver-
sation she understood the seriousness of her illness. Several weeks later she 
told me she had been crying the whole evening before the operation, being 
aware of her changed future perspective.

During treatment with radiotherapy and chemotherapy (in accordance with 
the Stupp protocol [3]), we got to know each other quite well and I was able 
to support Mrs. Murdock in her way of coping. Because she also participated 
in a clinical trial, we kept seeing each other on a more regular basis than she 
otherwise would have. After every MRI we discussed the results and implica-
tions in regards to possible future treatment options. We also discussed how 
she and her family (she has two teenage children) were doing. She was man-
aging quite well, with subtle speech disturbances when she was tired, as well 
as some reduced or altered sensory feelings in her right hand.

‘My life is of good quality, but when I am thinking of the fact it will not 
last long enough to see my children grow older, to see them go to university 
and graduate, start a relationship, marry, to see them become parents, to 
become a grandmother...then I become very upset, very sad, very angry and I 
regret the fact this disease is my fate....and the fact I am empty handed....’

By giving Mrs. Murdock and her husband the opportunity to talk about 
their fears and hopes for the future, by listening to their grief of lost health, 
their bereavement on powerlessness, on their mourning over the inescapable 
outcome, they were able to adjust to both the current situation and future out-
look. Receiving reassurance and support was essential in helping them to 
cope with the illness, and allowed them both to hope for a period of stable 
disease. But the balance between maintaining realistic hope and their bereave-
ment was fragile. Each time a new MRI was performed and results had been 
discussed, they again asked for support in regaining this balance.

Mrs. Murdock was employed in her husband’s company as a secretarial 
administrator, but because of her language problems, she was unable to work 
a year after her initial treatment. Mrs. Murdock and her husband regained a 
sort of balance after the children moved out of the house to attend college, but 
then the tumour recurred—her only option was to participate in another clini-
cal trial. Every 6 weeks an MRI was performed, and we spoke about the ten-
sion and fear of MRI results, future treatment options and her anticipatory 
grief over her future prospects. Every next step was a step closer to losing the 
ability of taking any step, as she said.
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The last time I met Mr. and Mrs. Murdock, she was wheelchair bound 
because of a hemiparesis and she was unable to speak. We discussed the 
implications of her diagnosed recurrence and her subsequent focal deficits. 
Mr. Murdock told me how they were doing at home: she needed help with 
daily activities, could speak a few words like ‘yes’ and ‘no’, but most of the 
time couldn’t find the right words; she needed to rest with increasing fre-
quency, was only up for about 4 h/day, and didn’t suffer from headache or 
nausea. Resulting from these conversations, a hospital bed was arranged for 
their home, help from friends was available, the general practitioner was 
informed and home care was implemented.

Mrs. Murdock tried to understand what we were talking about, but it was 
difficult for her to respond to questions. I asked them if they wished to hear 
about what could be expected for the last phase of her life, and Mrs. Murdock 
looked questioningly into the eyes of her husband. After a few seconds, he told 
me he would be glad to listen, and she agreed by nodding her head. Hence, I 
carefully and sensitively talked about what to expect. Tears fell (not only from 
the eyes of Mr. and Mrs. Murdock), and after ending our conversation, we said 
our goodbyes. I wished her a valuable time surrounded by lots of love, care, 
understanding and the hope for a good and beautiful completion of her life.

Since the last visit to the outpatient clinic, the husband and I had contact by 
phone during her end of life phase. Within a week, Mrs. Murdock deterio-
rated; she suffered from less energy, slept for prolonged periods and had 
worsening speech disturbances; and she ‘had given up’, as stated by her hus-
band. There was a possibility of re-challenging her with temozolomide 
(TMZ), but the treatment could not start because of on-going thrombocytope-
nia. Therefore, we simply checked her blood counts a few times.

Mrs. Murdock experienced a seizure and anti-epileptic drugs (AEDs) were 
commenced and dexamethasone was started (8 mg/day). A week later I con-
tacted Mr. Murdock who informed me she had not shown any improvements 
in her symptoms after the start of the dexamethasone, so it was stopped. We 
also decided to drop the option for re-challenge TMZ, because of her clinical 
deterioration and lasting thrombocytopenia. Mrs. Murdock did not show lots 
of emotions (as she had done previously), and was not able to use her right 
arm and leg at all anymore.

A week later, Mr. Murdock told me, that after stopping dexamethasone, 
she had recovered somewhat, suggesting that it took some time for the corti-
costeroids to show an effect. Mrs. Murdock was able to speak better and 
gained some kind of balance again and hoped for the start of TMZ. We decided 
(treating physician and nurse practitioner) to check her blood counts again 
and re-commence high dose dexamethasone to see if there would be any fur-
ther improvement, given her previous delayed positive response to them.

Although she continued to be wheelchair bound, she enjoyed life a bit 
more, understood her situation, was supported by her husband, children, 
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19.1.1  Symptoms and Symptom Management  
in the Last Months of Life

Most patients with a glioma present with neurological deficits and burdensome 
symptoms relating to the tumour location, impacting their daily lives.

Mrs. Murdock exhibited several of the most common symptoms in the last phase 
of life of patients suffering with a glioma [4]. When the nurse saw her for the first 
time, she only had minor complaints, such as a subtle loss of sensation in one of her 
hands and a few episodes of speech arrest. The deficits worsened as the disease 
progressed; she became wheelchair bound and unable to speak. She also suffered 
from fatigue. When the disease progressed further she developed seizures, and 
slowly loses awareness of her situation and gets swallowing problems.

In the section below, emphasis is placed on a selection of the most common 
symptoms that were also presented in the aforementioned case description: neuro-
logical deficits, fatigue, cognitive disturbances, swallowing problems and seizures. 
For management of other symptoms, such as pain, headache, nausea and delirium, 
we refer to the European Association of Neuro-Oncology (EANO) guidelines for 
palliative care in adults with glioma [4].

Good symptom management is an important part of end of life care and can 
improve the quality of life of patients with a glioma. Nurses have an important role 
to play in symptom management by monitoring and discussing strategies with the 
treating physician, as well as in informing patients and relatives about symptom 
management and control alongside coping strategies.

19.1.1.1  Neurological Deficits
Neurological deficits often occur in patients with a glioma and are directly caused by 
the size and location of the tumour and its surrounding oedema, which in turn leads to 
raised intracranial pressure. Common neurological deficits at the end of life include 

family and friends, and the GP was a frequent visitor. We decided to slowly 
decrease the dose of dexamethasone.

This status-quo situation lasted a few weeks, but then Mrs. Murdock dete-
riorated once again, slowly loosing awareness of her surroundings and situa-
tion. Whilst eating and drinking was no problem at the beginning, it became 
more difficult to swallow thin liquids. Home care was started two months after 
the last visit to the hospital. Her speech disturbances worsened, communica-
tion was no longer possible, there was no movement in the right side of her 
body, and a final seizure led to a change in AEDs from tablets to buccal clon-
azepam. This was sufficient to prevent any further seizure. Two days later there 
were signs of increased intracranial pressure and she received midazolam sub-
cutaneously (via infusion pump) to keep her comfortable. Mrs. Murdock died 
peacefully at home 3 months after the last visit to the outpatient clinic.
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lowered or altered consciousness and worsening of pre-existing focal deficits, such as 
unilateral weakness and speech disturbances, as highlighted in the case report.

These focal deficits may disappear entirely or improve after the intracranial pres-
sure is decreased by surgical resection and further treatments, such as chemother-
apy. However, at tumour recurrence and/or in the end of life phase, these focal 
deficits may return or even worsen. Dexamethasone (a type of steroid) is often pre-
scribed in case oedema is partly responsible for the neurological deficits. 
Physiotherapy can also be helpful in maintaining neurological functions, or help the 
patient adjust to his/her situation and limitations as long as possible [4]. It is impor-
tant to monitor and record the neurological deficits and discuss the impact it has for 
the patient and relatives. Guidance towards adequate tools and support may be given 
by a nurse specialist (or key worker) who coordinates the care at the outpatient 
clinic. Please see the Chap. 11 on holistic needs assessment for further details.

19.1.1.2  Fatigue
Fatigue is a frequently reported symptom in patients with a glioma. A systematic 
review of the literature showed that between 25% and 90% of all patients with brain 
tumours report fatigue, which can occur at any time during the disease trajectory [5], 
but it is most prevalent at the time of radiation therapy [6] and in the end of life phase.

Mrs. Murdock suffered from fatigue. As her disease progressed she needed to 
rest more and more. When the nurse saw her at the time of her disease recurrence, 
she was only up for about 4 h/day. Fatigue often has a major impact on daily life 
activities; it actually disturbs and disrupts daily life, when you only are up for a 
couple of hours per day.

Unfortunately, fatigue is hard to prevent. There are general strategies described 
to manage fatigue, such as finding a good balance between activities, resting and 
relaxing and prioritising activities [7]. There is also evidence that exercise for 
cancer- related fatigue (not specifically glioma related) can result in clinically rele-
vant improvements and might be effective in treating fatigue. However, these thera-
pies often include walking or resistance training and due to the neurological deficits 
(such as those exhibited by Mrs. Murdock) may therefore not be applicable to many 
glioma patients in the end of life phase [6].

Fatigue management needs an individually tailored approach, and a nurse spe-
cialist can help support patients by discussing the impact of fatigue on aspects of 
their daily living and can help set individual priorities for the patient and his/her 
relatives. Goals are aimed at finding a good balance between activities and rest/
relaxation is aimed at minimising the adverse effects of fatigue [7].

19.1.1.3  Cognitive Disturbances
Cognitive deficits such as memory loss, personality change, apathy and problems in 
executive functioning and understanding occur in about one third of patients with a 
glioma and often increase as the disease progresses [8]. Also mood and behavioural 
disorders frequently occur in patients with a glioma. It is found that a clinical 
depression occurs in about 20% of patients and personality changes can affect up to 
60% of patients [9]. These deficits can impact greatly on daily living and 
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functioning of the patients and subsequently affect the relationship with their family 
members and other loved ones.

Due to cognitive disturbances and diminished awareness of the situation in the 
end of life phase, it may be difficult to judge the patient’s ability to help decide what 
is best for him/her. In this difficult period of the disease, partners need all the sup-
port they can get, from their relatives, treating physician and if possible their spe-
cialist nurse (key worker), who is well known to them.

A key worker has an important task in informing and monitoring patients with 
these symptoms, discussing their condition with the treating physician as well as 
their relatives, either within a hospital setting or in the community.

19.1.1.4  Swallowing Problems
In the last weeks or days of life, patients with a glioma often have difficulty swal-
lowing (also known as dysphagia) and decreased levels of consciousness [8]. Losing 
the ability to swallow might hamper nutrition, hydration and oral administration of 
drugs. Since most patients are cared for at home or at another institution other than 
a hospital, it is important that healthcare professionals in these settings are aware of 
this. Key workers can prevent problems by pre-emptively informing professionals 
about anticipated symptoms in the last days of life and how to manage them suc-
cessfully. For swallowing problems, interventions such as a change of oral drugs to 
injections, nasal spray, patches or suppositories can be discussed. When the patient 
is entering the last few days of his/her life, it is possible to withdraw medication—
even dexamethasone—to ensure comfort in the process towards imminent death.

19.1.1.5  Seizures
Seizures occur in up to 65% of patients with glioma during the end of life phase [10]. 
Patients can have seizures from the point of diagnosis onwards, but it is also possible 
that seizures occur for the first time in the later phases of the disease trajectory. 
Seizures can have great impact on the patient and their relatives. Anti-epileptic drugs 
(AEDs) are mostly prescribed to minimise the risk of further seizures developing. 
Seizure management at the end of life is often hampered by swallowing difficulties, 
as was the case with Mrs. Murdock. In such instances, alternative routes to adminis-
ter the drugs are necessary, such as intranasal midazolam or buccal clonazepam [4].

Part of a nurse’s responsibility is to monitor the type and frequency of seizures 
and discuss observations with the treating physicians, and to keep the patients and 
their relatives informed about seizures and their intended management.

19.1.2  Advance Care Planning

There is an increasing body of evidence that early involvement of palliative care 
services improves both quality of life and mood of cancer patients [11, 12]. 
Discussions are held around what is important for the patient (life-prolongation, 
quality of life or a combination) and what his/her (medical) wishes are. These 
wishes can be documented in an advance directive (AD), at a time when the patient 
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still has formal mental capacity to make informed decisions about future care, with-
out being neurologically compromised by the glioma. However, an AD alone is not 
enough to make wishes known—they also have to be communicated to physicians, 
relatives and other important persons. One way to achieve this is by a process known 
as advance care planning (ACP).

ACP is a process which involves patients and their relatives at an early stage 
when discussing future (palliative) care, which also includes care in the last months 
of life [13].

ACP in elderly patients has been shown to improve the quality in end of life care; 
improve satisfaction with care for both the patient and family; and decrease stress, 
anxiety and depression among relatives of deceased patients [14]. Furthermore, by 
using ACP, the level of agreement between patients’ preferences for care and actual 
received care increased in patients with chronic diseases (such as end-stage conges-
tive heart failure and renal disease) [15].

Several studies investigated the effects of ACP in glioma patients specifically, 
with one study suggesting ACP could improve symptom control and quality of life in 
patients with a glioma [16]. Other studies found if patients with a glioma indicated 
their wishes regarding end of life care, including their preferred place of death, these 
were met in 90% [17, 18]. Furthermore, dying in the preferred place of death was 
associated with dignity, and it may help avoid hospitalisation at the end of life [19].

Glioma patients have an incurable disease and can deteriorate very rapidly from 
a cognitive perspective. This cognitive decline begins at the point of diagnosis and 
only increases as the disease progresses. Part of the glioblastoma patients (38%) 
have difficulty in making treatment decisions prior to surgery because of mental 
incapacity [20]. During the course of the disease trajectory, more patients are unable 
to make appropriate decisions, as was the case with Mrs. Murdock: she needed help 
with daily activities, she could only speak a few words like ‘yes’ and ‘no’, but most 
of the time she was unable to find the right words. Most patients will at some point 
be unable to participate in ACP discussions. The majority of patients with a high- 
grade glioma have a reduced decision-making capacity due to delirium, cognitive 
decline and/or decreasing consciousness in the last weeks—this increases in the last 
days before death [21]. Therefore an early implementation of ACP discussion with 
patients with a glioma is warranted, starting at the time of diagnosis in the hospital 
environment. The possible role of ACP and the importance of its timing for patients 
with a glioblastoma is discussed in a recent study aimed at treating disease-specific 
symptoms (such as somnolence and dysphagia, epileptic seizures, headache, and 
personality changes, agitation and delirium) towards the end of life phase in this 
patient population [22].

The optimal timing to introduce ACP discussions is unknown. Tools to start a 
conversation about ACP—for example, PAUSE [6, 23]—could be used to determine 
if the patient is open to start ACP conversations, to ascertain their goals (what they 
consider as important), to appoint a legal representative and to provide emotional 
support. The nurse in the case description asked both Mr. and Mrs. Murdock if they 
would listen to what could be expected during the last months of life, and to find out 
if they were open to discuss this last phase of life.
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Through shared decision-making, the patient and their loved ones can discuss with 
the doctor or another team member what wishes and thoughts they have and how to 
meet them. ACP is a continuous process during the disease course. Oncology nurses 
work closely together with patients and it is very important to keep in touch on a regu-
larly basis with the patient and their proxies about ACP and its implementation. This 
is also demonstrated in the case description, where the nurse frequently discusses 
future plans with both the patient and her husband. For instance, after every MRI, the 
results were discussed, along with how this impacted future treatment options.

During the end of life phase, when there is less contact with the hospital, patient 
preference and control of symptoms can be guided by the general practitioner and/
or by the oncology nurse via telephone, as highlighted by the case description.

Nowadays, many tools for ACP are available, for instance, in the USA Respecting 
Choices® [24] or in Australia Respecting Patient Choices® [25]: these are general 
programmes, and not specific for glioma patients, but they can give guidance for 
nurses and treating physicians to commence ACP in patients with a glioma.

19.1.3  Psychosocial and Spiritual Care

A patient undergoing anticipatory grief can include a very comprehensive sense of 
loss: loss of functions; loss of working satisfaction; loss of support by the partner or 
spouse; loss of communication with colleagues; loss of social interaction; and loss 
of income, combined with an increasing social isolation, a feeling of uselessness, 
with the inability to perform daily tasks.

Mrs. Murdock also talks about loss of future perspective, where she says: ‘My 
life is of good quality, but when I am thinking of the fact it will not last long enough 
to see my children grow older, to see them go to university and graduate, start a 
relationship, marry, to see them become parents, to become a grandmother...then I 
become very upset, very sad, very angry and I regret the fact this disease is my 
fate....and the fact I am empty handed.....’

During the disease process, psychological adjustment to the new situation is a 
continuously dynamic process, in which nurses can play an important role. Patients 
faced with life-altering (and life-shortening) news experience distress and need hon-
est, personalised information to help promote and adjust their future hopes and 
adaptive coping strategies. A nurse can listen to a patient and his/her relatives, sup-
port them in their grief and help them make informed decisions.

An incongruent or incompatible coping style between a glioma patient and his/
her relatives could be an extra source of tension and distress, which would require a 
lot of psychological support and counselling from other healthcare professionals. 
This need for ongoing support might best be served by having one dedicated point 
of contact with a healthcare professional (most likely a specialist nurse).

There are several tools to measure distress and support needs in patients, for 
instance, the distress thermometer and problem list for patients [26]. It measures 
distress in all care domains (physical, psychosocial and spiritual) and can help gain 
insight into the problem(s) and determine which problems to focus on.
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Studies have shown that information on end of life issues is of importance, and 
when healthcare professionals are open and sensitive on these issues, they will be 
able to guide patients and relatives and fine-tune communication [27]. The overall 
aim of psychosocial care and guidance is to enable the patient to take control of their 
last months of life, supported by his or her relatives.

19.1.4  Care for Relatives

As previously described, most patients with a glioma encounter physical, psychoso-
cial and spiritual problems, but the disease also has great impact on relatives, such 
as a partner, children and other loved ones. Patients are often relatively young; many 
have young children which can make the overall impact even more complicated. 
Palliative care and care in the last months of life includes caring for the relatives and 
nurses have an important role in supporting them.

Anxiety, exhaustion and reduced quality of life are frequently reported concerns 
by relatives of patients. Partners are often the main carer, and they can face heavy 
burden. These concerns have been reported as being related to the changing sense of 
identity—going from a partner or spouse (for instance) to assuming a carer’s role, 
loss of a relationship with the patient (due to the cognitive changes as previously 
described), a sense of social isolation and (survivors) guilt and fears regarding the 
eventual death of the patient. Specialist nurses can support relatives by including 
them in the caregiving process, for instance, at appointments, requesting their feed-
back and acknowledging their essential role in caring for the patient [28].

In the case description of Mrs. Murdock, the nurse saw the patient alongside her 
husband. She included Mr. Murdock in the conversations about his wife and asks 
how they are coping at home and talks about their joint future uncertainties. When 
the disease progresses, most glioma patients will need an increasing amount of sup-
port, as Mrs. Murdock did.

There are several tools to measure support needs of relatives. One of these tools is 
the Caregiver Strain Index, measuring level of strain in relatives [29]. Another more 
recently developed tool is the Carer Support Needs Assessment Tool (CSNAT) [30]. 
The CSNAT is an evidence-based tool that facilitates support for relatives (for 
instance, partners, children and friends/carers) of adults with life-limiting conditions. 
It is comprised of 14 broad domains in which carers commonly say they require sup-
port. Carers may use this tool to indicate further support they need in relation to 
enabling them to care for someone at home (needs as ‘co-worker’), as well as support 
for their own health and well-being within their caregiving role (needs as ‘co-client’) 
[30]. One study in which nurses used this tool in home care showed that they were 
very positive about it. They described the CSNAT as providing guidance, focus and 
structure to facilitate discussion with relatives and as identifying needs and service 
responses that would not otherwise have been undertaken in a timely manner [31].

The tool is foremost meant to screen for needs, it does not give solutions. Further 
conversations with the relatives are needed to see how to best support their indi-
vidual needs. For instance, respite care can be an option to give a partner some rest 
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or time for himself/herself, but introducing professional caregivers is not the solu-
tion for each individual. In a study about palliative home care, for instance, it was 
found that introducing professional caregivers caused burden, because the carer 
doubted the professionals would give good care or because their privacy at home 
was at stake [32]. Therefore, it is important to look at individual support needs and 
create a shared action plan.

19.1.5  Multidisciplinary Teams and Transfer  
from Hospital to Home Care

Since patients with a glioma and their relatives have care and support needs in all 
care domains, a multidisciplinary team approach is important throughout the dis-
ease trajectory. Oncologist, neurologist, neurosurgeons and (specialist) nurses are 
the main professionals in the hospital team that care for the patient in the phase of 
diagnosis and life-prolonging treatments. But, as mentioned in this chapter, physio-
therapists or psychologists, but also social workers or occupational therapist, might 
be necessary to give the patient the best care possible. Often, the specialist nurse has 
a key role in the team and is often in the best position to monitor the patient’s and 
relatives’ needs and discuss these with the wider team.

In the last 10  years or so, integration of oncology care and palliative care is 
developing. Involvement of specialised and experienced palliative care teams in the 
care of patients with cancer is found to improve symptom management, quality of 
life in patients and satisfaction in relatives [11].

When hospital treatment options have been exhausted, most patients with a gli-
oma are handed over to the general practitioner and community home care teams. 
Specialised (hospital) nurses often keep in touch with the patient and/or their rela-
tive, by having regular telephone meetings, as was the case with Mr. and Mrs. 
Murdock. In this way needs can be monitored at home. It is important that specialists 
in neuro-oncology and professionals in home care keep in touch, since a glioma is a 
relatively rare disease and general practitioners and home care teams do not often 
encounter this specific patient group. The hospital nurse plays a pivotal role in bring-
ing the expertise of neuro-oncology to the home care. It is advised to already have 
contact with the general practitioner during treatment and care in the hospital.

Many patients with a glioma want to remain at home during the final stages of 
their disease and the majority of patients also prefer to die at home [17]. Absence of 
hospital transitions in the last month of life is predictive for a dignified death [19]. 
Therefore, hospital admissions in this last phase of life are best avoided as much as 
possible. When patients get optimal care at home, admission to the hospital can 
often be prevented, even at the end of life.

In the case description, the hospital nurse stays in regular contact with Mrs. and 
Mr. Murdock. She continued to monitor their needs and was able to help when Mrs. 
Murdock developed seizures at home. By intervening they were able to prevent any 
further seizures and subsequent admissions, and Mrs. Murdock was able to remain 
at home until her death.
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Glossary

1p/19q co-deletion Loss of part of the short arm of chromosome 1 and the long 
arm of chromosome 19. This abnormality is seen in oligodendrogliomas.

Adjuvant therapy Additional cancer treatment given after the primary treatment 
to lower the risk that the cancer will come back.

Afferent fibers Fibers that carry impulses from sensory structures or organs toward 
the central nervous system (typically sensory fibers).

Agnosia Inability to process sensory information.
Alopecia Hair loss.
Angiogenesis The physiological process through which new blood vessels form 

from pre-existing vessels.
Astrocyte The most common cell type in the central nervous system and regarded 

as an important supporting cell with many different functions.
ATRX A protein encoded by a gene on the X chromosome. Mutations in ATRX are 

identified in diffuse astrocytomas.
Central nervous system (CNS) The brain and spinal cord.
Chromosome The large molecules in the cell nucleus that contain DNA.
Communicating hydrocephalus Increased cerebrospinal fluid volume due to 

decreased absorption.
Concomitant therapy Two or more cancer treatments given at the same time, for 

example, chemotherapy and radiotherapy (chemo-RT).
Cytoplasm The material within the cell excluding the nucleus.
Cytotoxic chemotherapy Use of anticancer drugs to kill cells.
Deoxyribonucleic acid (DNA) The molecule that carries the code for the growth, 

development and function of living cells and organisms.
Desquamation Shedding of the outer membrane of the skin can be termed as dry 

when there is no evidence of skin breakdown or moist where the skin in not intact 
and evidence of weeping.

Efferent fibers Fibers that carry impulses away from the central nervous system to 
peripheral structures such as muscles and glands (typically motor fibers).

Erythema Redness of the skin caused by the radiotherapy can be graded from mild 
to brisk depending on severity.

Expressive aphasia Language compromise characterized by loss of ability to pro-
duce speech or written word in the presence of adequate comprehension.
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Extra-axial Descriptive term to denote lesions that are external to the brain 
parenchyma.

Haematogenous spread Distributed or spread by way of the bloodstream, as in 
metastases of tumours or in infections.

Haematoxylin and eosin (H&E) The principal tissue stain used in histopathology.
Heterogeneous Consists of visibly different substances.
Homogeneous The same uniform appearance and composition throughout.
Hyperintense An area of high signal on MR imaging, typically represented by the 

colour white or light grey.
Hypointense An area of low signal on MR imaging, typically represented by the 

colour black or dark grey.
Intra-axial Descriptive term to denote lesions within the brain parenchyma.
Immunohistochemistry A specialist technique that uses antibodies to visualise 

specific proteins.
Isocitrate dehydrogenase (IDH) An enzyme involved in cell metabolism. 

Mutations are seen in low-grade gliomas and secondary glioblastomas.
Isoform A member of a group of similar proteins that perform the same function 

in a cell.
Krebs cycle Part of a cell’s metabolism that makes energy for the cell.
Microvascular proliferation The abnormal growth of blood vessels often encoun-

tered in high-grade gliomas.
Mitotic figure A microscopic feature of a cell seen when the cell is in the process 

of dividing and has copied its chromosomes and is separating them into two 
daughter cells. Seeing lots of mitotic figures generally means that a tissue (or 
tumour) is growing rapidly.

Necrosis Cell death.
Nucleus The part of the cell that contains the DNA.
O6-methylguanine-DNA methyltransferase (MGMT) A protein involved in 

DNA repair.
Obstructive hydrocephalus Increased cerebrospinal fluid volume due to blockage 

of flow out of the ventricular system.
Oligodendrocyte A type of glial cell that provides support and insulation of nerve 

fibres in the central nervous system.
p53 A protein with important anticancer functions. p53 mutations are typically 

seen in astrocytomas and glioblastomas.
Palisading necrosis Cell death (necrosis), surrounded by a layer of tumour cells. 

This pattern of necrosis is often seen in glioblastoma.
Proliferation Growth of tissue through cell division (reproduction).
Promoter Part of a gene that controls whether that gene is switch on or off.
Receptive aphasia Language compromise characterized by impaired comprehen-

sion of spoken or written word; speech is usually fluent.
Telomerase reverse transcriptase (TERT) A DNA repair protein. Mutations are 

identified in oligodendrogliomas and glioblastomas.
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