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Fig. 53.2 Schematic of Early Embryo. The bulging telencephalic
vesicles (here cut open to reveal the choroid plexus and interventricular
foramen) represent the future cerebral hemispheres. Choroid fissure has
appeared in the roof of the future third ventricle, forming the choroid
plexus, which is proportionately much larger than in the adult. The choroid
plexus is drained by the median prosencephalic vein, a forerunner of the
vein of Galen. ACA, Anterior cerebral artery; /CA, internal carotid artery;
MCA, middle cerebral artery; PCom, posterior communicating artery.
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Fig. 53.1 Midline Sagittal T2 Magnetic Resonance Image Through
the Third Ventricle. The thin membrane of the lamina terminalis (white
arrows) corresponds to the anterior end of the embryonic neural tube.
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Fig. 53.10 Axial T2 Magnetic Resonance Image of Mesial Temporal
Structures. The uncal recess of the temporal horn of the lateral ventricle
turns medially, separating the amygdala (4) from the hippocampal head
(H). The uncus lies medially (thin arrows).
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Fig. 53.11 Coronal T2 Magnetic Resonance Images From Anterior to Posterior, Demonstrating the Main Limbic Structures of the Mesial
Temporal Lobe. Compare with the structures on the schematic picture. (A) Amygdala (large arrow), uncus (short arrow) and free margin of
tentorium cerebelli (thin arrow). (B) Hippocampal head (large arrow), uncal recess of temporal horn separating posterior aspect of amygdala

superiorly from hippocampal head inferiorly.




Neuroimaging B E s fgd g

TABLE 53.2

Sina teb: 66902746

Indications for Computed Tomography of the Brain

Primary Indications

Secondary Indications (When MRI Is Unavailable or
Contraindicated, or if Radiologist Deems CT to Be Appropriate)

Acute head trauma

Suspected acute intracranial haemorrhage

Vascular occlusive disease or vasculitis (including use of CT
angiography and/or venography)

Brain herniation

Suspected mass or tumour

Aneurysm evaluation

Detection or evaluation of calcification

Immediate postoperative evaluation following surgical treatment of
tumour, intracranial haemorrhage or haemarrhagic lesions

Treated or untreated vascular lesions

Suspected shunt malfunctions, or shunt revisions

Diplopia

Cranial nerve dysfunction

Seizures

Apnoea

Syncope

Ataxia

Suspicion of neurodegenerative disease
Developmental delay

Neuroendocrine dysfunction
Encephalitis

Drug toxicity

Cortical dysplasia, and migration anomalies or other morphological brain abnormalities

Mental status change

Increased intracranial pressure

Headache

Acute neurological deficits

Suspected intracranial infection

Suspected hydrocephalus

Congenital lesions (such as, but not limited to, craniosynostosis,
macrocephaly and microcephaly)

Evaluating psychiatric disorders

CT, Computed tomography; MR/, magnetic resonance imaging.

Fig. 53.31 A 78-Year-Old Woman With Multifocal Chronic Deep White Matter Infarcts. (A) Axial T2 weighted fast spin-echo (FSE)
magnetic resonance image acquired using conventional sequence is severely degraded by motion artefact. (B) Axial T2 weighted FSE acquired
with motion correction (Periodically Rotated Overlapping Parallel Lines with Enhanced Reconstruction [PROPELLER]) during the same
examination shows correction of any patient motion and marked improvement in image quality.
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Fig. 57.1 Listeria Meningitis in a Renal Transplant Recipient.
Axial fluid-attenuated inversion recovery image shows failure of
cerebrospinal fluid suppression in the sulci as a result of pus in the
subarachnoid space, manifesting as abnormal high signal intensity.
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Fig. 54.1 The scout radiograph on this patient presenting following a fall had an unenhanced computed tomography head. Irregularity of the odontoid
C2 vertebrae was viewed as suspicious and the subsequent dedicated computed tomography cervical spine confirmed a fracture (white arrows).
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Cerebral vein opening into

superior sagittal sinus

Falx cerebri, double layer of
dura covered with arachnoid

Fig. 54.19 Schematic diagram illustrating the relationship of the calvarium, dura and leptomeninges.
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Fig. 54.20 CT images illustrate the typical imaging findings of an epidural haematoma. The convex, wellcircumscribed extra-axial
haematoma in the left parietal region (thick arrow) is limited by the dura (thin arrow) and does not traverse the skull sutures. Note the overlying
subgaleal haematoma (there was also a fracture of the subjacent left parietal bone, not shown).
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TABLE 55.2 The 2016 World Health Organization Classification of Tumours of the Central

Nervous System

Diffuse Astrocytic and Oligodendroglial Tumours
Diffuse astrocytoma, IDH-mutant
Gemistocytic astrocytoma, IDH-mutant
Diffuse astracytoma, IDH-wildtype
Diffuse astrocytoma, NOS

Anaplastic astrocytoma, IDH-mutant
Anaplastic astrocytoma, IDH-wildtype
Anaplastic astrocytoma, NOS

Glioblastoma, IDH-wildtype
Giant cell glioblastoma
Gliosarocma
Epithelioid glioblastoma

Glioblastoma, IDH-mutant

Glioblastoma, NOS

Diffuse midine glioma, H3 K27M-mutant

Oligodendroglioma, IDH-mutant and 1p/19g-codeleted
Oligodendroglioma, NOS

Anaplastic oligodendroglioma, IDH-mutant and 1p/19qg-codeleted
Anaplastic oligodendroglioma, NOS

Oligoastrocytoma, NOS
Anaplastic oligoastrocytoma, NOS

Other Astrocytic Tumours
Pilocytic astrocytoma

Pilomyxoid astrocytoma
Subependymal giant cell astrocytoma
Pleomorphic xanthoastrocytoma
Anaplastic pleomarphic xanthoastrocytoma

Ependymal Tumours
Subependymoma
Myxopapillary ependymoma
Ependymoma

Papillary ependymoma

Clear cell ependymoma

Tanycytic ependymoma
Ependymoma, RELA fusion—positive
Anaplastic ependymoma

Other Gliomas

Chordoid glioma of the third ventricle
Angiocentric glioma

Astroblastoma

Choroid Plexus Tumours
Choroid plexus papilloma
Atypical choroid plexus papilloma
Choroid plexus carcinoma

9400/3
9411/3
9400/3
9400/3

9401/3
9401/3
9401/3

9440-3
9441/3
9442/3
9440/3
9445/3*
9440/3

9385/3*

9450/3
9450/3

9451/3
9451/3

9382/3
9382/3

94211
9425/3
9384/1
9424/3
9424/3

9383/1
9394/1
9391/3
9393/3
9391/3
9391/3
9396/3*
9392/3

9444/1
9431/1
9430/3

9390/0
9390/1
9390/3

Neuronal and Mixed Neuronal-Glial Tumours
Dysembryoplastic neuroepithelial tumour

Gangliocytoma

Ganglioglioma

Anaplastic ganglioglioma

Dysplastic cerebellar gangliocytoma (Lhermitte-Duclos disease)
Desmoplastic infantile astrocytoma and ganglioglioma
Papillary glioneuronal tumour

Rosette-forming glioneuronal tumour

Diffuse leptomeningeal glioneuronal tumour

Central neurocytoma

Extraventricular neurocytoma

Cerebellar liponeurocytoma

Paraganglioma

Tumours of the Pineal Region

Pineocytoma

Pineal parenchymal tumour of intermediate differentiation
Pineoblastoma

Papillary tumour of the pineal region

Embryonal Tumours
Medulloblastomas, genetically defined
Medulloblastoma, WNT-activated
Medulloblastoma, SHH-activated and 7P53-mutant
Medulloblastoma, SHH-activated and TP53-wildtype
Medulloblastoma, non-WNT/non-SHH
Medulloblastoma, group 3
Medulloblastoma, group 4
Medulloblastomas, histologically defined
Medulloblastoma, classic
Medulloblastoma, desmaplastic/nodular
Medulloblastoma with extensive nodularity
Medulloblastoma, large cell / anaplastic
Medulloblastoma, NOS

Embryonal tumour with multilayered rosettes, C19MC-altered
Embryonal tumour with multilayered rosettes, NOS
Medulloepithelioma

CNS neuroblastoma

CNS ganglioneuraoblastoma

CNS embryonal tumour, NOS

Atypical teratoid/rhabdoid tumour

CNS embryonal tumour with rhabdoid features

Tumours of the Cranial and Paraspinal Nerves
Schwannoma

Cellular schwannoma

Plexiform schwannoma

9413/0
9492/0
9505/1
9505/3
9493/0
94121
9509/1
9509/1

9506/1
9506/1
9506/1
8693/1

9361/1
9362/3
9362/3
9395/3

9475/3*
9476/3*
9471/3

9477/3*

9470/3
9471/3
9471/3
9474/3
9470/3

9478/3*
9478/3
9501/3
9500/3
9490/3
9473/3
9508/3
9508/3

9560/0
9560/0
9560/0

Note that the WHO classifications use spellings that are hybrid between American and British English. The present review, however, has used

American English spellings.

Overview of the WHO 2016 classification for central nervous system tumours, adapted from 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(6):803-820. doi:

10.1007/s00401-016-1545-1.
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Fig. 56.11 Ischaemic Penumbra on Computed Tomography Perfusion. (A and B) Within 2 hours of left-sided hemiparesis, the non-contrast
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enhanced computed tomography (CT) was normal. Note that there is no vessel hyperdensity. (C) However, there is a small area of reduced cerebral
blood volume in the right temporo-occipital white matter (white arrow), indicating only a very small ‘core’ of irreversibly infarcted tissue. (D and
E) The cerebral blood flow and mean transit time perfusion maps demonstrate a large volume of ischaemic but potentially salvageable tissue, with
reduced cerebral blood flow (cold colours, D) and prolonged transit times (warm colours, E). (F) Volume-rendered image from a CT angiogram
shows occlusion of the M1 segment of the right middle cerebral artery (white arrow).
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Fig. 56.32 A 50-Year-Old Presents With an Acute-Onset Headache. (A) Non-enhanced cardiac computed tomography demonstrates acute
subarachnoid blood. (B and C) Three-dimensional digital subtraction angiography characterises the lobulated anterior communicating artery
aneurysm prior to endovascular coiling where it is completely excluded from the circulation (D).
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Fig. 57.1 Listeria Meningitis in a Renal Transplant Recipient.
Axial fluid-attenuated inversion recovery image shows failure of
cerebrospinal fluid suppression in the sulci as a result of pus in the
subarachnoid space, manifesting as abnormal high signal intensity.

Ve ) 3,190 5 oS Slams 45 09— ool e JoSe
Sab b ousie sloyglS Wlgs o DWI(ZY « 5l eSS
A UMJJ.B‘ Lgo)‘}o J'“““" ) g 00y )Yy).};}bm LQ.».A‘
ooylS i ol e FLAIR cla uilSw jo JUXw
LzDWI B M}S‘)T&_’L& B, Yl.a JL&W &S Cowl ol
S edel Jlawgyane folts Sb Sk cosie p)lse
Sed95009 9 Jhgdobe mael (g5 anal ( bLsl £ o5
JBs8 aniisl b Olulo (0sS anxl o juy a) Al oo
gl Loas a5 gt 0unl_ie DWI ;5 el Soe 55
(5135551 Ly oat bl slagle, o SslsSinly 4
J)LQ.)‘ PR u;d..uw }i” )LQ‘.> L9 el LSJLQ'J‘
Slals aplsdn gys s Sl 4S5 &5,e (6505
9 ‘J&U)jsub.u Sl oQLcs)_&é)o ddxio 45)’090
Re B ds Sgisne ddeie 48,bbgd Llwls



JUILS Tl sl Cogic W OV Juad

Sina teb: 66902745

Fig. 57.18 Echinococcus (Hydatid). Non-enhanced T1 (A and B) show multiple well-defined cysts corresponding to a hydatid cyst with multiple
daughter cysts. There is also some associated oedema, which appears hypointense. The contrast-enhanced T1 (C) demonstrates a thin outer rim
of enhancement, which together with the oedema indicates that this is an active hydatid cyst.
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Fig. 58.21 Neuromyelitis Optica. (A) Axial T2-FLAIR-weighted and (B) contrast-enhanced T1 weighted magnetic resonance images. Observe
the large lesion involving the corpus callosum, showing multiple patchy enhancing foci (‘cloud-like enhancement’). FLAIR, Fluid-attenuation

inversion recovery.

TABLE 58.5 Radiological Differences Between Neuromyelitis Optica Spectrum Disorders and

Multiple Sclerosis

Corpus callosum: focal, inferior margin
Periventricular: perivenular, ovoid shape
Thalamus/hypothalamus uncommon

Leukocortical lesions comman
Unilateral, short lesions

<2 segments

Marginal (posterior-lateral)

Less than half of spinal cord diameter
Isointense on Ty weighted
Nodular/homogeneous enhancement

Optic nerve MRI
Spinal cord MRI

Multiple Sclerosis NMOSD
Brain MRI Small size lesions Variable size lesions; extensive corticospinal lesions, tumefactive
DIS Not DIS

Brainstem: dorsal but also pial surface/intra-axial trigeminus

Corpus callosum: diffuse, whole width
Periventricular: following ependymal line
Thalamus/hypothalamus

Brainstem: around |V ventricle, dorsal brainstem (area postrema)
Leukocortical lesions rare

More commonly bilateral and longitudinally extensive
>3 segments

Central

Entire diameter of the spinal cord

T: weighted hypointensity (syrinx-like)

Variable, patchy

DIS, Dissemination of lesions in space; MRI, magnetic resonance imaging; NMOSD, neuromyelitis optica spectrum disorders.
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TABLE 59.1 Brain Alterations Observable

During Typical/Usual Ageing

Mild-to-moderate brain volume loss:

e Ventricular enlargement, including third ventricle

e Sulcal enlargement mostly affecting frontal and parietal lobes

e Mild medial temporal lobe atrophy and hippocampal sulcus cavities

Enlarged perivascular (Virchow—Robin) spaces on/in the:

e Basal ganglia region, near the anterior commissure (large ones seen on
CT)

e White matter of centrum semiovale, near the vertex (MRI only)

e Mesencephalon (MRI only)

Changes of the vascular wall:

e Flongation and tortuosity (e.g. basilar artery)

e Wall-thickening and calcification (e.g. carotid siphon or vertebral artery)

Vascular changes (better visible on MRI than CT):

e Punctiform or early confluent ischaemic white matter changes

e Lacunar infarcts and microbleeds

Iron accumulation on MRI in the:

e Globus pallidus, putamen, dentate nucleus

Calcifications on CT in the:

e Globus pallidus, pineal gland, choroid plexus (esp. foramen of Luschka)

e Cerebral falx, sometimes with bony transformation
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TABLE 59.2 Dedicated MRI Protocol to Study Patients With Epilepsy

EPILEPSY OUTPATIENT MRI PROTOCOL
Sequence Slice Thickness Plane Orientation Plane Angulation
3D T, 1 mm isotropic 3D AC-PC
T,/STIR <3 mm Axial AC-PC or along the hippocampal axis
T,/STIR <3 mm Coronal AC-PC or perpendicular to the hippocampal axis
FLAIR <3 mm Axial AC-PC or along the hippocampal axis
FLAIR <3 mm Coronal AC-PC or perpendicular to the hippocampal axis
Haemo/Ca sensitive <3 mm Axial AC-PC or along the hippocampal axis

AC, anterior commissure; PC, posterior commissure; FLAIR, Fluid-attenuated inversion recovery; MR/, magnetic resonance imaging; STIR, short
tau inversion recovery.

High-resolution images, covering the entire brain, and allowing detailed assessment of the medial temporal lobes or of the epileptogenic area,
should be obtained.
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