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Core Curriculum in Neuroradiology

1. Techniques in Neuroradiology

Plain Films

Computed Tomography


Parameters and Units


Evolution of CT Scanners


CT Perfusion


Algorithms, Windows, and Contrast Agents


Current Role of CT in Neuroimaging

Magnetic Resonance Imaging


Magnets


Gradient Coils


Radio-Frequency Receiver Coils


Larmor Frequency


Relaxation Times


Pulse Sequences


   Conventional Spin-Echo Imaging


   Gradient Echo Imaging


Echo Planar Imaging (EPI)


Fluid Attenuation Inversion Imaging (FLAIR)


MR Angiography


Diffusion-Weighed Imaging (DWI)


Perfusion Scanning


Functional Magnetic Resonance (fMRI)


Scan Times


Contrast Agents


   Magnetization Transfer Imaging


   MR Spectroscopy (MRS)


Role of MR in Neuroimaging
Angiography


Catheter Selection


Technique


Contrast Agents

Myelography


Lumbar Myelographic Techniques


Cervical Myelographic Techniques


Post-Procedure Orders
Ultrasound

Nuclear Medicine

Sedation

2. Cranial Anatomy

Topographic Anatomy


Cerebral Hemispheres


Brain Stem


Cerebellum


Corpus Callosum


Deep Gray Nuclei


Ventricular System


Physiologic Calcifications

Functional Anatomy 


Brodmann Areas


Talairach and Tourneaux Space


Motor System


Sensory System

Visual Pathway

Auditory System

Limbic System

Taste

Speech

Cranial Nerves


Olfactory Nerve


Optic Nerve (CN II)


Oculomotor Nerve (CN III)


Trochlear Nerve (CN IV)


Trigeminal Nerve (CN V)


Abducens Nerve (CN VI)


Facial Nerve (CN VII)


Vestibulocochlear (Acoustic) Nerve (CN VIII)


Glossopharyngeal Nerve (CN IX)


Vagus Nerve (CN X)


Spinal Accessory Nerve (CN XI)


Hypoglossal Nerve (CN XII)

Vascular Anatomy


External Carotid Branches


Intracranial Circulation


Anterior Cerebral Artery System


Middle Cerebral Artery System


Vertebral Arteries


Basilar Artery Branches

Venous Anatomy

Superficial Drainage

Deep Supratentorial Drainage

Deep Infratentorial Drainage



Blood-Brain Barrier

3. Neoplasms of the Brain

Extra-Axial Tumors


Tumors of the Meninges


Tumors of Neurogenic Origin


Metastases


Choroid Plexus Masses


Non-Neoplastic Masses

Intra-Axial Tumors


Pediatric Infratentorial Neoplasms


Adult Infratentorial Neoplasms


Supratentorial Pediatric Neoplasms


Supratentorial Adult Neoplasms


Pineal Region Masses


Non-Neoplastic Masses


Pretreatment Evaluation


Post-Treatment Evaluation

4. Vascular Diseases of the Brain

Ischemic Cerebrovascular Disease (Stroke)


Radiologic Workup


Role of Angiography


CT and MR Findings

Vasculitides

Necrotizing (Granulomatous) Vasculitides


Primary Angiitis of the Central Nervous System


Polyarteritis Nodosa


Giant Cell Arteritis


Wegener Granulomatosis


Neuro sarcoidosis

Vasculitis Associated with Collagen Vascular Diseases


Systemic Lupus Erythematosus


Sjögren’s Syndrome
Other Arterial Disorders and Causes of  Stroke


Drug-Related Vasculitis

Infectious Vasculitis


Neurosyphilis


HIV Vasculitis


Other Retinocochleocerebral Vasculopathy


Behçet’s Disease


Sneddon Syndrome


Eales Disease


Malignant Atrophic Papulosis


Fibromuscular Dysplasia


Capillary Telangiectasias


Cavernous Angioma


Venous Malformation


Arteriovenous Malformation


Moyamoya


Sickle Cell Disease


Drug Abuse


Lymphomatoid Granulomatosis


Pregnancy


Radiation Vasculopathy


Carbon Monoxide Toxicity


Migraine

Hemorrhage: Imaging Techniques and Concepts


CT


MR of Blood


Imaging Scenarios

Hemorrhagic Conditions


Intraparenchymal Hemorrhage


Hemorrhagic Infection


Venous Thrombosis


Cerebral Amyloid Angiography


CADASIL


Intratumoral Hemorrhage


Vascular Dissection


Siderosis of the CNS


Aneurysms & Subarachnoid Hemorrhage

Arteriovenous & Other Vascular Malformations

5. Head Trauma

Clinical Evaluation of Traumatic Brain Injury

Classification of Injury


Primary Injury


Secondary Complications

Correlation of Imaging and Outcome

Epidural Hematoma

Subdural Hematoma


Imaging Characteristics of Subdural

Subdural Hygroma

Hemorrhagic Contusion

Penetrating Injuries

Diffuse Axonal Injury (DAI)

Outcome

Secondary Complications

Herniation Syndromes

Vascular Dissection

Brain Death

Child Abuse

Skull Fracture

Facial and Orbital Trauma


Naso-Orbital-Ethmoid Complex Fractures (Facial Smash)

Traumatic Cranial Nerve Injury

6. Infectious & Noninfectious Inflammatory Diseases of the Brain

Anatomy of the Spaces Around the Brain and Its Covering

Anatomically Bounded Infectious Processes


Epidural Abscess


Subdural Empyema


Leptomeningitis


Pyogenic Brain Abscess


Ventriculitis (Ependymitis)


Choroid Plexitis


Septic Embolus

Specific Infectious Pathogens


Viral


Bacterial


Rickettsia


Spirochetal


Fungal


Parasitic

Inflammatory Diseases


Sarcoidosis


Wegener Granulomatosis

Behçet’s Disease

Whipple Disease

Guillain-Barre Syndrome

Miscellaneous White Matter Diseases


Rasmussen Encephalitis


Acute Necrotizing Encephalopathy (ANE) of Childhood


Hemorrhagic Shock and Encephalopathy Syndrome (HSES)

Chronic Fatigue Syndrome

7. White Matter Diseases

Primary Demyelinating Disease


Multiple Sclerosis


New Methods


Differential Diagnosis of MS Lesions on MR

Secondary Demyelinating Diseases


Allergic


Viral


Vascular


Postanoxic Encephalopathy


Reversible Posterior Leukoencephalopathy or Posterior Reversible Encephalopathy 
   
   Syndrome (PRES)


Osmotic Demyelination or Central Pontine Myelinolysis


Alcoholism


Wernicke’s Encephalopathy


Toxic Lesions


Wallerian Degeneration


Radiation Changes


Disseminated Necrotizing Leukoencephalopathy and Chemotherapy

Dysmyelinating Diseases


Metachromatic Leukodystrophy

Adrenoleukodystrophy

Alexander Disease

Canavan Disease

Krabbe Disease (Globoid Cell Leukodystrophy)

Sudanophilic Leukodystrophy

Vanishing White Matter Disease
8. Neurodegenerative Diseases and Hydrocephalus

Hydrocephalus


Overproduction of Cerebrospinal Fluid


Non-Communicating Hydrocephalus


Causes of Obstructive Hydrocephalus


Communicating Hydrocephalus


The Almighty Failed Shunt


Pseudo tumor Cerebri

Atrophy


Cerebral Atrophy


Deep Gray Nuclei Disorders


Cerebellar Atrophy

Metabolic Disorders


Mucopolysaccharidoses


Lipidoses and Other Storage Diseases


Mitochondrial Defects


Aminoacidopathies and Other Enzyme Deficiencies


Lysosomal Disorders
9. Congenital Disorders of the Brain and Spine

Timing of Formation of Congenital Lesions


Dorsal Induction


Ventral Induction


Neuronal Proliferation, Differentiation, & Histogenesis


Neuronal Migration


Myelination 

Supratentorial Congenital Lesions


Arachnoid Cysts


Rathke Cleft Cysts


Meningoencephaloceles


Neuroepithelial Cysts


Anencephaly


Hydraencephaly


Holoprosencephaly


Septooptic Dysplasia (de Morsier Syndrome)


Congenital Optic Nerve Hypoplasia


Schizencephaly


Agenesis of the Corpus Callosum


Hamartomas

Abnormalities of Neuronal Migration


Heterotopias


Pachygyria


Polymicrogyria


Focal Cortical Dysplasia (Without Balloon Cells)



Balloon Cell Focal Cortical Dysplasia of Taylor


Megalencephaly


Lipomas


Aqueductal Stenosis

Infratentorial Abnormalities


Dandy-Walker Syndrome


Joubert’s Syndrome


Vermian Dysgenesis/Hypoplasia


Rhombencephalosynapsis


Arachnoid Cysts

Chiari Malformations
Skull Anomalies


Cranio stenosis


Osteopetrosis


Achondroplasia


Increased Wormian Bones 


Basilar Invagination and Platybasia

Congenital Infections

Vascular Diseases of Infancy


Hypoxic-Ischemic Encephalopathy


Patterns of Injury Based on Fetal Age and Degree of Asphyxia


Cerebral Palsy


Germinal Matrix Hemorrhages


Arteriovenous Anomalies


Miscellaneous Insults

Mesial Temporal Sclerosis

Phakomatoses


Neurofibromatosis


Tuberous Sclerosis


Sturge-Weber Syndrome


von Hippel-Lindau Disease


Meningiomatosis


Neuro cutaneous Melanosis


Hereditary Hemorrhagic


Telangiectasia

Congenital Spinal Anomalies


Bony Disorders


Meningoceles, Myloceles, & Meningomyeloceles


Spina Bifida Occulta


Diastematomyelia


Abnormalities of the Filum Terminale


Caudal Regression Syndrome


Pilonidal Cysts


Syringohydromyelia

10. Orbit

Anatomy


Globe


Foramina


Extra ocular Muscles


Optic Nerve


Vascular Structures


Fat


Lacrimal System


Visual Pathway

Imaging Considerations: Indications for MR, CT, and Orbital Ultrasound


A Few Technical Points


Ocular Lesions


Neoplasia and Related Lesions


Ocular Hypotony and Chorodial Detachments


Ocular Infections


Staphyloma


Coloboma


Phakomatoses


The Big or Small Globe

Retro bulbar Lesions


Intraconal Lesions


Conal Lesions


Extraconal Lesions

11. Sella and Central Skull Base

Anatomy

Imaging of the Normal Pituitary Gland and the Perisellar Region

Interstellar Lesions

Congenital Lesions of the Pituitary


Pituitary Adenoma


Pituitary Apoplexy


Metastatic Disease


Abscess


Granulomatous Disease


Lymphocytic Hypophysitis


Posterior Pituitary Tumors


Intrasellar Meningioma


Other Problems and Lesions of the Pituitary

Suprasellar Lesions


Infundibular Lesions


Rathke’s Cleft Cyst


Arachnoid Cyst


Midline Developmental Lesions


Parasitic Infection


Craniopharyngioma


Meningioma


Chiasmatic & Hypothalamic Astrocytoma (Gliomas)


Hamartoma of the Tuber Cinereum


Aneurysm


Germinoma

Parasellar Lesions


Cavernous Sinus Lesions


Vascular Lesions


Cavernous Sinus Meningioma


Trigeminal Schwannoma


Melancytoma


Perineural Spread of Tumor


Tolosa-Hunt Syndrome


Chondrosarcoma

Infrasellar and Base of Skull Lesions


Developmental Lesions


Juvenile Angiofibroma


Chordoma


Metastatic Lesions


Other Sphenoid Sinus and Infrasellar Lesions


Jugular Foramen Lesions

12. Temporal Bone

External Auditory Canal


Normal Anatomy


Congenital Anomalies


Inflammatory Lesions


Benign Neoplasms


Malignant Lesions

Middle Ear


Normal Anatomy


Congenital Anomalies


Inflammatory Lesions


Benign Neoplasms


Malignant Lesions

Inner Ear


Normal Anatomy 


Congenital Anomalies


Inflammatory Lesions


Benign Neoplasms


Malignant Lesions

Trauma

13. Sino nasal Disease

Anatomy


Paranasal Sinus Development

Imaging Modalities

Congenital Disorders


Choanal Atresia


Demoids, Sinus Tracts, and “Gliomas”


Hypo plastic Maxillary Antrum

Inflammatory Lesions


Sinusitis


Uncommon Inflammatory Conditions of the Sinuses


Granulomatous Diseases


Meningitis Secondary to Sinusitis


Thrombophlebitis


Fungal Sinusitis


Cystic Fibrosis


Mucocele


Postoperative Encephaloceles and CSF Leaks


Polyposis


Retention Cysts

Benign Neoplasms


Osteomas


Papillomas


Enchodromas


Meningiomas

Malignant Neoplasms


Squamous Cell Carcinoma


Sino nasal Undifferentiated Carcinoma (SNUC)


Minor Salivary Gland Cancers


Melanoma


Olfactory Neuro blastoma


Sarcomas


Lymphoma


Neuroendocrine Tumors


Metastases

Lymph Node Drainage of Neoplasms

Operability of Sino nasal Tumors

14. Mucosal Disease of the Head and Neck

Nasopharynx


Anatomy


Congenital Lesions


Inflammatory Lesions


Benign Neoplasms


Malignant Neoplasms

Oropharynx


Anatomy


Congenital Lesions


Inflammatory Lesions


Benign Neoplasms


Malignant Neoplasms

Oral Cavity


Anatomy 


Congenital Lesions


Inflammatory Lesions


Benign Tumors


Malignant Neoplasms

Hypo pharynx


Anatomy


Congenital Lesions


Inflammatory Lesions


Benign Tumors


Malignant Tumors

Larynx


Anatomy


Congenital Lesions


Inflammatory Lesions


Benign Tumors


Malignant Tumors

Lymph Nodes


Anatomy 



Congenital Lesions


Inflammatory Lesions


Benign Tumors


Malignant Tumors

Post-Treatment Imaging
15. Diseases of the Head and Neck

Salivary Gland


Anatomy 


Congenital Disorders


Inflammatory Lesions


Benign Neoplasms


Malignant Neoplasms

Masticator Space


Anatomy


Congenital Disorders


Inflammatory Lesions


Benign Neoplasms


Malignant Neoplasms

Parapharyngeal Space


Anatomy


Congenital Disorders


Inflammatory Lesions


Benign Neoplasms


Malignant Neoplasms

Carotid Space


Anatomy


Congenital Disorders


Inflammatory Lesions


Benign Neoplasms


Malignant Neoplasms

Retropharyngeal Space


Anatomy


Congenital Disorders


Inflammatory Lesions


Benign Neoplasms


Malignant Neoplasms
Perivertebral Space


Anatomy 


Congenital Disorders


Inflammatory Lesions


Benign Neoplasms


Malignant Neoplasms

Brachial Plexus


Congenital Disorders


Inflammatory Lesions


Benign Neoplasms


Malignant Neoplasms

Thyroid Gland


Anatomy 


Congenital Disorders


Inflammatory Lesions


Benign Neoplasms


Malignant Neoplasms

Parathyroid Glands


Anatomy


Congenital Disorders


Inflammatory Lesions


Benign Neoplasms


Malignant Neoplasms

Cystic Masses in the Neck

16. Anatomy and Degenerative Diseases of the Spine

Spinal Parlance

Anatomy


Spinal Nerves


Vertebrae


Intervertebral Disks


Spinal Cord


Blood Supply to the Spinal Cord

Radiologic Work-Up


Imaging Fundamentals and Techniques

Normal MR Appearance of the Spine

Degenerative Diseases


Disk Herniation


Schmorl’s Node


Thoracic Disk Herniation


Osteophyte Formation


Spondylosis Deformans


End-Plate Changes


Vacuum Phenomenon


Juxtaarticular Cyst


Ossification of the Posterior Longitudinal Ligament


Diffuse Idiopathic Skeletal Hyperostosis


Spondylolysis and Spondylolisthesis


Ankylosing Spondylitis


Spinal Stenosis


Postoperative Discitis

Postoperative Spine


Failed Back Surgery Syndrome


Arachnoiditis
17. Non-Degenerative Diseases of the Spine

Infectious and Inflammatory Diseases


Discitis and Osteomyelitis


Renal Spondyloarthropathy


Granulomatous Infections


Epidural Abscess


Meningeal Sequelae


Sarcoidosis


Intramedullary Lesions in Acquired Immunodeficiency Syndrome (AIDS)


Lupus Myelitis


Subacute Combined Degenerations (SCD)

Radiation-Induced Changes

Adult Tethered Cord

Cystic Lesions


Arachnoid Cyst


Tarlov’s Cyst


Epidermoid Cyst


Springomyelia (Syringohydromyelia)

Neoplastic Diseases


Intramedullary Lesions


Extramedullary Intradural Lesions


Extradural Neoplastic and Non-Neoplastic Lesions


Osteoporosis

Vascular Lesions


Infarction


Arteriovenous Malformations


Cavernous Angioma

Spinal Trauma


Cervical Nerve Root Avulsion


Spine Fractures and Dislocations


Atlantooccipital Dislocation


Atlantoaxial Distraction


Atlantoaxial Rotation


Odontoid Fracture


Hangman’s Fracture


Compression Fractures


Thoracolumbar Fractures


Burst Fracture


Chance Fracture



Insufficiency Fractures of the Sacrum
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