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Ccontents

Pathophysiology of elevated intracranial pressure

Describe the clinical manifestations of hydrocephalus including the Cushing reflex
Describe the effect of focal mass lesions and structural shifts on the brain

Give indications for urgent referral to a neurosurgeon

Intracranial Tumours and other Space Occupying Lesions

Describe the general clinical manifestations of brain tumours and relate to size

Discuss the differential diagnosis of CNS mass lesions, including tumours, abscesses, and
subdural haematomas.

Give histological types of primary brain tumour and outline the pathology of each
List tumours that commonly metastasise to the brain from elsewhere in the body

Describe the investigation of a patient with suspected intracranial tumour (Laboratory tests,
radiology and biopsy)

Outline broad treatment strategies (surgery, radiosurgery, radiotherapy and chemotherapy)
Describe the role of drugs such as mannitol and dexamethasone in reducing intracranial pressure
Describe the role of palliative care in the management of patients with brain tumour

Describe the conditions that can lead to coning, why this is life threatening, and what emergency
management is indicated

Describe situations in which lumbar puncture is contra indicated.



Definitions

 Intracranial pressure (ICP)
= 10-20mmH20

 Mean arterial pressure
(MAP) = 1/3 SBP + 2/3
DBP

« Cerebral perfusion
pressure (CPP) = MAP —
ICP

— this represents the pressure
gradient driving cerebral blood
flow (CBF) and hence oxygen
and metabolite delivery.

The skull is a relatively fixed
compartment — anything that
increases its contents will
exponentially increase ICP

The skull contains brain, CSF, and
vascular space



Monroe Kellie Doctrine

Normal state — ICP normal

; a Lesions that can cause mass effect
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volume volume
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Raised intracranial pressure — Signs and symptoms

Recognising the clinical features early is vital to improving outcome and
saving lives;

1.Headache, vomiting

2.Pupillary dilatation — CN 3 (+ CN 6) palsy

3. Deficit in sensation or motion

4.Reduced level of consciousness - GCS

5.Cushing reflex



Primary headache are far more
common than secondary
headaches. They are “idiopathic”,
not the result of any other
underlying process. Commonly
include migrane, tension-type and
cluster headaches.

Secondary headache may be the
result of serious underlying
diseases or other conditions
ranging from brain tumors, to
aneurysms, to inflammatory
diseases, to abnormalities of the
spinal fluid. Secondary headaches
generally will not resolve until the
specific cause is diagnosed and
addressed.

Headache of raised ICP

Usually different in nature to
previous headache

Not usually well localised

Associated with vomiting

Worse on coughing, sneezing or
straining

Worse on waking in the morning,
gets better during the day

Can also have photophobia/ neck
stiffness (especially subarachnoid
haemorrhage)
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Onset of headaches >50 years

Sudden onset, worst ever headache- subarachnoid haemorrhage

Neurological symptoms or signs

Meningism

Immunosuppression or malignancy

Red eye and haloes around lights - acute angle closure glaucoma

Worsening symptoms

Symptoms of temporal arteritis



Assessing level of consciousness -The Glasgow
Coma Scale

E — Eye opening Minimal GCS = 3 (E1 V1 M3)
(4) spontaneously Maximal GCS = 13 (E4 V5 M6)
(3) to speech
(2) to pain ALWAYS give a breakdown of
(1) or not at all GCS

V —Verbal response Look for the best response
(5) speech is normal
(4) confused Ideally, use a central stimulus to
(3) Inappropriate pain (to avoid confusion with
(2) incomprehensible withdrawal which is a spinal
(1) or not at all cord reflex)

M — Motor response
(6) obeys commands
(5) localises to pain -hand rises above the chin
(4) flexes to pain
(3) abnormal flexion
(2) extension
(1) no response to pain



Cushing’s Reflex

TICP

— Severe and life threatening

J CBF causes T CO2

— Vasomotor centre of brain

Sympathetic Response — Vasoconstriction
— ANMAP to A CPP

Barorecptors in aortic arch and carotid arteries

— Reflex Bradycardia

Hypertension, Bradycardia, Wide Pulse Pressure



Brain herniation caused by mass effect

Medscapee www.medscape.com

Central o\ \ytalcine)
herniation
Intracerebral
mass
Cingulate
herniation

Coning is brain stem death
| / by compression by the uncus
Unca of the temporal lobe onto the

herniation

midbrain
Infratentorial
herniation ~ (Tonsilar) Ipsilateral and then bilateral
Source: Clin J Oncol Nurs © 2008 Oncology Nursing Society pup|||ary dilatation and loss

of reaction to light, then Cushing
reflex



Emergency management in raised ICP

1. Assessment and management of ABC'’s

2. Early intubation if; GCS <8, Evidence of herniation, Apnea, Inability to maintain
airway

3. Mild head elevation of 15-30°
Mannitol: Initial bolus: 0.25-1 g/kg

Hypertonic Saline: Preferable in presence of Hypotension, Hypovolemia, Renal
failure, Dose: 2.7% 3 ml/kg, Target Na+-145-155 meq/L.

Steroids (dexamethasone) — tumours only
Adequate sedation and analgesia
Prevention and treatment of seizures
Control fever: antipyretics

10. Maintenance IV Fluids: Only isotonic or hypertonic fluids (Ringer lactate, 0.9% Saline,
5% D in 0.9% NS), No Hypotonic fluids

11. Maintain blood sugar: 80-120 mg/dL
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Describe the role of drugs in reducing ICP

Mannitol

osmotic diuretic
Interim measure until definitive treatment
Dose: 0.25-1g/kg

Hypertonic saline

increases osmolality to reduce ICP
2.7% 3ml/kg
Repeat if serum Na < 155

Dexamethasone

Glucocorticoids
reduces vasogenic oedema
tumours only: not trauma (CRASH trial)

Glomerulus

|

Bowman'’s
capsule

Loop diuretics

Aldosterone
antagonists

(D

Acetazolamide | | Thiazide
diuretics
Proximal Distal
tubule convoluted
; » (@

tubule

Mannitol }

Loop of Henle

Indian J Pediatr (2010) 77:1409-1416

DOI 10.1007/s12098-010-0190-2

1 ) Blocks carbonic anhydrase
t NaHCO, excretion

@ Osmotic diuretic
tH,0 excretion

Blocks sodium-p: i hi
cotransporter
t Na excretion
t K excretion
t Cl excretion

S/ @ Blocks sodium-chloride

transporter
+ NaCl excretion

@ Antagonises aldosterone receptor
t Na excretion
t K retention
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Management of Raised Intracranial Pressure
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Contraindications of lumbar puncture

Patient Position and Identification of Bony Landmarks

Absolute contraindications for lumbar puncture are
the presence of infected skin over the needle entry
site and the presence of unequal pressures
between the supratentorial and infratentorial
compartments, following characteristic findings on
CT of the brain:

*Midline shift

Loss of suprachiasmatic and basilar cisterns
«Posterior fossa mass

«Loss of the superior cerebellar cistern

«Loss of the quadrigeminal plate cistern

Relative contraindications for lumbar puncture
include the following:

*Increased ICP
«Coagulopathy
«Brain abscess




Incidence and prevalence of brain tumours

CENTRAL BraIN TuMOR REGISTRY OF THE UNITED STATES

The average annual incidence of primary intracranial tumours in the USA =
22/100,000/year

Metastatic tumours = 11/100,000/year
Primary Giomas = 11/100,000/year
Mortality from intracranial tumours = 4/100,000/year

Prevalence of gliomas = 20,000



Brain, Other CNS and Intracranial Tumours: 2009-2011
Average Number of New Cases Per Year and Age-Specific Incidence Rates per 100,000 Population, UK
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Brain tumours can be:

Primary (51%) — intrinsic — glioma (astrocytoma/oligodendroglioma), lymphoma etc.
- extrinsic — meningioma, acoustic neuroma

Secondary (49%) — metastases (commonly breast, bowel, lung, renal, melanoma)




Brain, Other CNS and Intracranial Tumours by Morphology: 2006-2010

Proportion of New Cases, England

Primary intracranial tumours | o of all Brain, other

Morphological Group CNS and intracranial Yo of these_more Y of these_less
CUMOUT Cases aggressive aggressive

Astrocytomas 34% 95% 5%
Meningiomas 21% 8% 92%
Pituitary 8% 1-2% 98-99%
Gliomas unspecified 6% * *
Cranial and paraspinal nerve

tumours 6% 5% 95%
Oligodendrogliomas 3% * *
Ependymomas 2% 75% 25%
Embryonal tumours 2% 100% 0%
Other tumour types 5% * *
Unknown or unspecified type 14% * *

49% of intracranial tumours are metastatic lesions.
Secondary brain cancers occur in at least 6% of all cancer patients, with marked
variation by primary cancer site. Less than 1% of patients with thyroid, liver, stomach,
prostate, uterine or ovarian cancers, to 20% of those with lung cancer.
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49% |

7%
Metastases Pituitary adenomas
== Gliomas — Schwannomas

= Mengiomas 1 Other

Figure 29.6 Brain tumors by histologic type.



48% .

Glioblastoma multiforme 1 Astrocytoma

— Anaplastic astrocytoma 1 Oligodendroglioma
— Anaplastic oligodendroglioma &= Ependymoma
Anaplastic ependymoma Other

Figure 29.7 Gliomas by histologic type.
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“igure 32.1 Three views of the skull and brain demonstrate the various locations of tumors and their relative occurrence at these sites.



Brain tumours

Speed of onset of symptoms can suggest how aggressive the lesion is.
Symptoms usually improve on steroids (dexamethasone)

Presentation with;

1. Headaches / raised ICP

2. Seizures

3.Neurological deficit (depending on location) e.g. hemiparesis, dysphasia,
personality change, cognition, hemianopia, spatial disorientation, inattention,
ataxia/ in coordination Bl

Primary motor

P ;'\qﬂeﬂm) B zomatosensory
> % B Visual
= Anditory
Foor ;\ [ Gustatory
5)' B Oilfactory
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Braln metastases

May be multiple

Ring enhancing or solid with enhancement
Marked surrounding oedema

Grey/white matter interface location

Can be well controlled with excision/ radiotherapy if solitary

X DN

Rule out cerebral abscess!
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WHO classification of brain tumours

Grade Example Criteria

WHO I Pilocytic astrocytoma Low proliferating.
Myxopapillary discrete,
ependyvmoma’subendymoma non invasive tumour

WHO II Diffuse astrocytoma Modest proliferating.
Papillary, cellular and clear cell partly invasive tumour
ependymoma

WHO I Anaplastic astrocytoma Fast proliferating,
Anaplastic ependymoma invasive tumour

WHO IV Glioblastoma mmltiforme Rapidly proliferating,
Highly malignant glioma-like highly invasive fumour
pineoblastoma and medulloblastoma




High grade glioma (WHO Grades 3 & 4)
Grade 4 = Glioblastoma multiforme (GBM)
Grade 3 = Anaplastic astrocytoma

Most gliomas are Grade 4, Appalling prognosis:
Without radiotherapy median survival = 4 months
With radiotherapy, median survival = 9 months

Slightly better with complete surgical resection
Older patients with poor functional status fare
worse
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Meningiomas

Extrinsic — arising from arachnoid cells

Usually benign or atypical , 1% are malignant

Described by their anatomical location, e.g. frontal convexity, sphenoid wing,
Parasagittal, Parafalcine, tentorial, cerebello pontine angle, spinal

Can be challenging surgically because of location, haemorrhage or oedema

Low recurrence rate if fully excised with dural origin
Radiotherapy is an option for residual/recurrent disease







Brain tumours in childhood

Second most common childhood malignancy

60% are posterior fossa

Commonly Juvenile pilocytic astrocytoma (WHO Grade 1)
Medulloblastoma or PNET — Primitive Neuro-Ectodermal Tumour
Ependymoma

Brainstem gliomas are often high grade and v. poor prognosis
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Acoustic neuromas

Arise from vestibular portion of VIII cranial nerve in cerebello-pontine angle
Slow growing, causing unilateral sensorineural deafness, unsteadiness,
Cerebellar signs, trigeminal nerve palsy, hydrocephalus

Surgically challenging, especially facial nerve or hearing preservation

Can be approached translabyrinthine or retrosigmoid
Stereotactic radiosurgery is an option for small/medium acoustics



Cerebral lymphoma

Usually B Cell lymphoma
Middle aged to elderly patients
Increasing incidence
Peri-ventricular location

Can shrink with steroid treatment
Combination chemotherapy has improved
generally poor prognosis, but not curable




Management of patients
with a brain tumour

MDT
Surgical

— Resection
Medical

— Reducing ICP (anaesthetic support, dexamethasone,
hypertonic saline, mannitol)

— Chemotherapy

— Radiotherapy
« WBRT vs SRS (radiosurgery)

Conservative
— Palliative care team
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= 30.12 The various surgical approaches to brain tumors. Schematic anatomic drawings of the cranium and its contents in the midsagittal (ug
=v2! skull base (upper right), coronal frontotemporal (lower left), and axial midcortical (lower right) planes.
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Figure 30.13 The four basic types of |
craniotomies. The pterional opening (A) is us=™
for tumors of the frontal or temporal lobes nezs
the sylvian fissure or skull base. The bicorona
opening (B) allows access to the anterior froniz
lobes or subfrontal regions. The horseshoe-shza
opening (C) is appropriate for parietal or occo®
lobe tumors, or for transcallosal access to the
anterior third ventricle. The suboccipital
craniectomy (D) allows access to tumors of i
posterior fossa.



Summary

How to recognise raised ICP

Classification of primary/secondary headaches
— ‘“red flags” signs of headaches

Cell types of the CNS and tumours
Broad knowledge of different treatment options

Knowing when to refer to a heurosurgeon



