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1.
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Anatomy

1.1 Brain
a. Gyral and sulcal anatomy of the supratentorial and infratentorial brain

(o

. Deep gray nuclei, brainstem and cranial nerves

C. Limbic system

o

. Pituitary glands, parasellar structures and pineal region

e. Functional neuroanatomy of the brain

f. White matter tracts of the supratentorial and infratentorial brain
g- Arteries and veins of the supratentorial and infratentorial brain

h. Scalp, cranial vaults, meninges and intracranial CSF space

1.2 Head and Neck

a. Cranial nerves

b. Skull base

c. Temporal bone, middle and inner ear

d. Face and sinonasal cavity

e. Oral cavity, Pharynx and Larynx

f. Thyroid and parathyroid glands

g. Thoracic inlet and brachial plexus

h. Orbit and visual pathways

i. Mandible and temporomandibular joint

j- Deep cervical space of the neck and lymph nodes
k. Salivary glands

I. Vascular supply to the major structures of the neck
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1.3 Spine

a. Spinal cord and nerve roots, including the functional neuroanatomy and

dermatomes
b. Meninges and thecal sac
c. Vertebral column, intervertebral disc and facet joints
d. Spinal ligaments
e. Paraspinal musculature
f.  Vascular supply to the spinal cord, meninges and vertebral bodies
g. Lumbar and sacral plexus
h. Specific characteristics of cervical, thoracic and lumbar segments
i. Craniovertebral junction
j. Normal vertebral stability and motion
1.4 Pediatric
a. Brain and Skull - normal gyration, myelination, pituitary changes, suture
closure, growth
b. Head and Neck - normal changes in nodes, lymphoid tissue, cartilages,
growth
Cc. Spine - normal changes in marrow, ligaments, conus position, growth
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2. Neuroimaging techniques

Understanding of physics, imaging principles, data processing, clinical
indications, artifacts, limitations and contrast properties of the following techniques
Computed tomography Magnetic resonance imaging Ultrasonography and Duplex
sonography Digital subtraction angiography Conventional radiography and

Fluoroscopy

3. Contrast media, Radiation safety, MR safety
3.1 Contrast media

a. Classification of iodinated contrast media and gadolinium based contrast
agent

b. Knowledge of clinical indication, dosage, and contraindication

c. Recognize adverse reaction, risk factor, acute management and
prevention

d. Recognize complication related to contrast media administration and
acute management

3.2 Radiation safety

a. Basic principles of radiation protection

b. Radiation units, effective dose and biological effects

c. Reduction of radiation exposure of the staff: time, distance, shielding
d. Optimization of radiation dose to the patient

e. Regulations and equipment regulations

3.3 MR safety

a. Understanding MRI hardware, regulations and zoning

b. Understanding risk related to MRI acquisition: excessive SAR, projectile
injury, heat, and definite contraindications

c. Determining medical devices, compatibility, patient preparation and
monitoring

d. MRI safety in pediatric and pregnant patients
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1. Adult brain

1.1

1.2

1.3

CNS Infections

Common

Typical (pyogenic abscess)

Granulomatous infections (Tuberculosis, fungal)

Infections in the immunocompromised host and patients with AIDS
Noninfectious inflammatory conditions Progressive multifocal
leukoencephalopathy Sequelae/complication of infections

Complex

atypical (Herpes encephalitis, Neurocysticercosis, Lyme disease) sarcoidosis
Creutzfeldt-Jakob disease Coccidioidomycosis

Intracranial tumor

Common

Most recent WHO brain tumor classification RANO criteria

Differentiation tumor progression from radiation necrosis/post treatment change
Glial tumors (gliomas)

Neuronal and mixed neuronal-glial tumors Meningeal and mesenchymal tumors
Pineal region tumors Sellar and parasellar tumors Cerebellopontine angle tumor
Intraventricular tumors Infratentorial tumors Hemopoietic neoplasm

Metastatic tumors

Tumor mimics- subacute infarcts, subacute hematomas, demyelinating lesions
Nontumoral cysts- arachnoid, colloid, dermoid/epidermoid, enlarged VR
spaces, porencephalic cysts

Complex

Atypical or rare tumors

Trauma

Common

Primary lesions Secondary lesions

Vascular injuries- intracranial and extracranial dissections

Evolution of hematomas based on location- parenchymal vs. SAH vs. SDH/EDH
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Sequelae of brain herniation
Chronic findings after trauma
Criteria of brain death
Chronic traumatic encephalopathy
Traumatic carotid cavernous fistula
1.4 White matter diseases
Common
Demyelinating and dysmyelinating diseases (e.g., multiple sclerosis, acute
disseminated encephalomyelitis (ADEM), PML)
Small vessel ischemic disease, hypertension
White matter change in elderly
Radiation/chemotherapy changes
Osmotic myelinolysis
Heroin inhalation leukoencephalopathy
Complex
Rare white matter disease
1.5 Neurodegenerative disorders Common
Alzheimer disease
Parkinson disease Iron deposition disease Wernicke encephalopathy Multiple
system atrophy Progressive supranuclear palsy Amyotrophic lateral sclerosis
Complex
Rare neurodegenerative disorders
1.6 Cerebrovascular disease
Common
Ischemic and infarction (arterial and venous)
Hypoxic ischemic encephalopathy (HIE)- preterm, term, adults
Non-traumatic intracranial hemorrhage
Aneurysms
Dissection
Cerebrovascular malformations (i.e. AVMs, cavernous malformations,

developmental venous anomalies, capillary telangiectasias)
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Complex
Syndromic or rare cerebrovascular disease
1.7 Metabolic, endocrine, toxic and systemic disorders Common
Acute hypertensive encephalopathy Osmotic demyelination syndrome Alcoholic
encephalopathy Wilson’s disease Hepatic encephalopathy Chemotherapy Drug
abuse
Complex
Rare metabolic, endocrine, toxic ,systemic disorders
1.8 Epilepsy Common
Mesial temporal sclerosis
Status epilepticus
1.9 Hydrocephalus and CSF dynamic
Common
|diopathic intracranial hypertension/hypotension CSF leaks
Intraventricular obstructive hydrocephalus Extraventricular obstructive
hydrocephalus Aqueductal stenosis Normal pressure hydrocephalus
CSF shunts and complication
1.10 Angiography and interventional neuroradiology Common
Technique of basic catheterization in cerebral angiogram Indications: elective
and emergency Risks, complications and management
lodine contrast media: types and pharmacological properties, contrast reaction
and management
Interpretations of basic neuro- vascular diseases
Indications, risks and benefits of neurointerventional procedures including
thrombolysis, embolization, angioplasty and stenting
Complex

Atypical or rare of angiographic pattern of neurovascular disease

2. Head and Neck
2.1 General concepts to know

a. ldentify pathologic processes on multi-planar MRI examinations.

b. Further hone the differential diagnosis of mass lesions.
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c. Be able to identify landmarks and anatomic features pertinent to the
operative approaches to the sella and skull base.
d. Learn to recognize post-treatment related findings (e.g. post-surgical and
postradiation).
e. Reliably identify key areas of involvement which impact cancer staging
schemes.
f. Understand and be able to reliably identify patterns of disease spread within
and between areas of the head and neck (e.g. perineural and nodal spread).
g. Understand and reliably recognize congenital lesions, malformations, and
disorders of the perinatal period on CT and MR.

2.2 Sinonasal cavities /Nose, nasopharynx
a. Describe adjacent anatomy to sinonasal tumors for pre-operative
considerations
b. Broaden and deepen knowledge of invasive fungal sinusitis, allergic fungal
sinusitis, sinonasal polyposis
c. Be familiar with some of the more common congenital lesions (e.g., pyriform
aperture stenosis, choanal atresia)
d. Become familiar with functional endoscopic sinus surgery (FESS) and
paranasal sinuses
e. have a detailed understanding of:
Common
- Congenital lesions including choanal atresia and frontoethmoidal
encephalocele
- Infectious and inflammatory disorders of the nose and paranasal sinuses
including acute and chronic bacterial sinusitis, fungal sinusitis, polyposis,
mucocele and Wegener granulomatosis
- Neoplasms including inverted papilloma, juvenile angiofibroma, hemangioma,
osteoma, fibrous dysplasia, squamous cell carcinoma, adenocarcinoma,
melanoma, esthesioneuroblastoma, and lymphoma
f. Functional endoscopic sinus surgery and other procedures and treatment

related changes
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Complex

Syndromic congenital lesions

Atypical or rare infectious,inflammatory disorders

Atypical or rare neoplasm
- Posttreatment change
2.3 Skull base
a. Be able to describe the components of the skull base typically involved in
trauma or tumor
b. Develop a differential for lesions within and around the sella turcica
c. Be familiar with the various types of encephaloceles
d. Be able to describe the course of perineural tumor spread from primary
tumor to brainstem including skull base foramina.
e. have a detailed understanding of these followings :
Common
- Skull base neoplasms/diffuse diseases - meningioma, macroadenoma,
chordoma, chondrosarcoma, plasmacytoma, metastases, Langerhans cell
histiocytosis, fibrous dysplasia
- Jugular foramen neoplasms/other lesions - glomus tumor, schwannoma,
meningioma, jugular vein diverticulum
- Skull base fractures
- Cavernous sinus neoplasms and inflammatory lesions
- Common pathologies affecting cranial nerves 1-12
Complex
- Uncommon pathologies affecting cranial nerves 1-12
- Perineural tumor spread
- Surgical procedures and other treatment related changes
2.4 Orbits/Face
a. Accurately recognize post-septal infection and abscess, invasive fungal
sinusitis
b. Be proficient in recognizing and describing with zygomaticomaxillary

complex (ZMC) fractures, naso-orbitoethmoid (NOE) fractures, and LaFort 1, 2,
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and 3 fractures.
c. Be familiar with some of the congenital lesions (e.g., coloboma,
dermoid/epidermoid, persistent hyperplastic primary vitreous (PHPV))
d. Be able to offer an ordered, appropriate differential diagnosis for orbital
lesions
e. have a detailed understanding of these followings :
Common
- Congenital lesions, including microphthalmia, PPHV, coloboma, NF-1, dermoid
and epidermoid cysts
- Tumors including rhabdomyosarcoma, retinoblastoma, meningioma,
optic/chiasmal glioma, ocular melanoma, orbital lymphoma, and lacrimal gland
tumors
- Inflammatory disorders of the orbits including optic neuritis, sarcoidosis,
idiopathic inflammatory disorders (pseudotumor)
-Orbital infections - bacterial and invasive fungal
- Vascular and lymphatic malformations including hemangioma, lymphangioma
and venolymphatic malformations
Complex
- Syndromic or rare congenital lesions -Rare tumors -Atypical infections
- Orbital prostheses and post-surgical and post treatment changes

2.5 Temporal bone
a. Broaden and deepen your knowledge of mastoiditis and complications
b. Have a differential diagnosis for imaging findings that could explain tinnitus
and trigeminal neuralgia
c. Understand and be familiar with the utility of DWI for cholesteatoma detection
and recurrence
d. Be familiar with the third wmdow phenomenon and some of its causes (most

notably superior semicircular canal dehiscence)

e. have a detailed understanding of these followings :
Common

- Congenital disorders - common cavity, cochlear aplasia/hypoplasia, IP-I, IP-II,
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IP-11I deformities, large vestibular aqueduct and sac syndrome, EAC atresia
and its associations, ossicular deformities

- Temporal bone tumors and CPA tumors

- Temporal bone fractures

- Cholesteatoma and other inflammatory lesions

- Mastoiditis, otitis media, malignant otitis externa, petrous apicitis and other

infections of the temporal bone

- Vascular and non-vascular lesions leading to tinnitus

- Otosclerosis/otospongiosis

- Tegmen thinning, meningoceles, and semicircular canal dehiscence

Complex

- Surgical procedures related to inner ear, middle ear and mastoid and other

treatment related changes

- Syndromic or rare congenital lesions

- Rare tumor

2.6 Suprahyoid and Infrahyoid Neck

a. Become familiar with the imaging findings of squamous cell carcinoma,
lymphoma, and minor salivary gland tumors

b. Learn about human papillomavirus (HPV) associated squamous cell
carcinoma

c. Develop a differential for lesions in each of the suprahyoid neck subsites

d. Be familiar with some of the more common congenital head and neck lesions

(e.g., hemangioma, venolymphatic malformation, branchial cleft cysts)

e. Become familiar with the AJCC criteria for the various head and neck subsites

and develop comfort in identifying the appropriate anatomy to give the
correct T-stage.

f. have a detailed understanding of these followings :
Common
Parotid space

- Infectious and inflammatory lesions of the parotid space including parotitis,

Sjogren syndrome, and benign lymphoepithelial lesions in HIV.
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- Neoplasms of the parotid space including Warthin tumor, benign mixed tumor,
adenoid cystic carcinoma, mucoepidermoid carcinoma, lymphoma, lymph node
metastases and malignant tumors of the skhr

- Facial nerve pathology

- Surgical procedures and other treatment related changes.

Masticator space and face (mandible and maxilla)

- Neoplasms/mass lesions including benign and malignant peripheral nerve
sheath tumors of the trigeminal nerve, mandibular and maxillary neoplasms and
cystic lesions

- Infectious and inflammatory lesions of the mandible and maxilla including
osteomyelitis, osteoradionecrosis, bisphosphonate osteonecrosis

- Facial fractures -Denervation atrophy

- Surgical procedures and other treatment related changes.

Masticator space and face (mandible and maxilla)

a. Neoplasms/mass lesions including benign and malignant peripheral nerve
sheath tumors of the trigeminal nerve, mandibular and maxillary neoplasms and
cystic lesions

b. Infectious and inflammatory lesions of the mandible and maxilla including
osteomyelitis, osteoradionecrosis, bisphosphonate osteonecrosis

c. Facial fractures

d. Denervation atrophy

e. Surgical procedures and other treatment related changes.

Carotid space

a. Neoplasms of the carotid space including carotid body paraganglioma,
glomus vagale paraganglioma, schwannoma, and neurofibroma

b. Vascular lesions of the carotid space including carotid artery
pseudoaneurysm, carotid artery dissection, and jugular vein thrombosis

Oral cavity, oropharynx and retrophaiyngeal space

a. Congenital lesions including dermoid and epidermoid cysts, accessory
salivary tissue, lymphangioma and lingual thyroid gland

b. Inflammatory and infectious lesions of the oral cavity and oropharynx

wangaansinaussunndlszantinu eyananmatiagessuutlszam 72



including abscesses, sialadenitis and ranula; and retropharyngeal abscesses
c. Neoplasms including squamous cell carcinoma, malignant tumors of the
minor salivary glands and benign mixed lesions of the minor salivary glands
d. Surgical procedures and treatment related changes.

Hypophatynx, latynx and cervical esophagus

a. Neoplasms of the hypopharynx and larynx, including squamous cell
carcinoma of the hypopharynx, of the supraglottic, glottic and subglottic regions,
chondrosarcoma and other malignant tumors of the larynx; esophageal
carcinoma

b. Post-surgical and post radiation changes of the hypopharynx and larynx
c. Vocal cord paralysis

d. Laryngeal trauma

e. Laryngocele, pharyngocele, laryngeal web, laryngeal stricture, tracheal
stenosis

f.  Swallowing disorders

g. Zenker diverticulum

h. Epiglottitis and croup

Thyroid and parathyroid glands

a. Thyroiditis

b. Multinodular goiter

c. Neoplasms including thyroid and parathyroid adenomas, thyroid carcinoma,
and thyroid lymphoma

d. Surgical procedures and other treatment related changes

Congenital and trans-spatial lesions - have a detailed understanding of:

a. Embryology of the head and neck region

b. Congenital cystic lesions - branchial cleft, thymic, thyroglossal duct

c. Congenital vascular and lymphatic malformations

d. Neurocutaneous syndromes in the head and neck

e. Fibromatosis coli

f.  Congenital malformations of the skull base and face
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Complex
Rare or atypical congenital, infection or tumors and complicated posttreatment
change in supra and infrahyoid neck
2.7 Nodes Common
a. Know the lymph node level classification per the American Joint Committee on
Cancer(AJCC)
b. Be familiar with the up to date AJCC cancer staging system for nodal
metastatic disease from head and neck cancer
2.8 Post-surgical/Post-treatment Neck Common
- Recognize expected post-operative changes
- Recognize expected post-radiation changes on CT and MRI
Complex
- ldentify post-operative complications
- Be able to identify post-operative tumor recurrence on CT and MR
2.9 Become familiar with the following scales Common
a. Keros Classification
b. AJCC lymph node classification as above
c. AJCC criteria for the various head and neck subsites for T and N staging as
above
3. Pediatrics
A. Congenital CNS lesions
1. Disorders of organogenesis
Common : Anencephaly, cephaloceles, Chiari malformations (I-IV), corpus
callosum anomalies: agenesis, dysgenesis, lipomas, hydranencephaly,
porencehaly
2. Disorders of neuronal migration and sulcation
Common : Lissencephaly, cortical dysgenesis: focal cortical dysplasia, agyria-
pachygyria, polymicrogyria, heterotopia, schizencephaly
3. Disorders of divericulation and cleavage
Common : Holoprosencephaly (alobar, semilobar, lobar), septo-optic dysplasia,
absent septum pellucidum

4. Posterior fossa cystic disorders
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Common : Dandy-walker malformation spectrum, mega cisterna magna,
arachnoid cyst, blake pouch cyst
5. Disorders of histogenesis (phakomatoses)
Common : Neurofibromatosis type | and I, von Hippel-Lindau syndrome,
tuberous sclerosis, Sturge-Weber syndrome, Von Hippel-Lindau syndrome
Complex : Ataxia-telangiectasia (Louis-Bar syndrome), Rendu-Osler syndrome,
Basal cell nevus syndrome
Other common
Malformations in cortical development (MCD) - lissencephalises, heterotopia,
focal cortical dysplasias, schizencephaly, polymicrogyria, hemimegalencephaly,
- Malformations of the corpus callosum and interhemispheric cysts
- Holoprosencephaly - aloblar, semilobar, lobar, middle interhemispheric variant
- Septo-optic dysplasia
- Midbrain-hindbrain anomalies - Dandy-Walker malformation spectrum, Joubert
syndrome,cerebellar vermian dysgenesis/hypoplasia, rhombencephalosynapsis
- Chiari I and Chiari Il anomalies of the craniocervical junction
Mesenchymal malformations - calvarial, skull base defects, cephaloceles,
lipomas, arachnoid cysts
- Phakomatoses - Neurofibromatosis type 1 and 2, von Hippel-Lindau syndrome,
tuberous sclerosis, Sturge-Weber syndrome
B. CNS infection/inflammation
1. Pyogenic infection
Common - Meningitis, Cerebritis, Abscess, Subdural and epidural empyema
2. Encephalitis
Common - Herpes simplex, Human immunodeficiency virus (HIV), Subacute
sclerosing panencephalitis (SSPE)
3. Granulomatous infections
Common - Tuberculosis, Fungal infection, Parasite infestation, Sarcoidosis
4. Infections in the immunocompromised host and patients with AIDS Common
- Opportunistic infection

5. Inflammatory conditions associated with dysregulated immunity

wangaansinaussunndlszantinu eyananmatiagessuutlszam 75



Common - autoimmune syndromes such as anti-NMDA receptor (NMDAR),
pediatric autoimmune neuropsychiatric disorder associated with streptococcal infection
(PANDAS)

c. Intracranial tumor

1. Glial tumors (gliomas)

Common - Astrocytoma, Oligodendroglioma, Ependymoma, Choroid plexus
papilloma, Subependymal giant cell astrocytoma, Diffuse midline glioma H3K27-M
mutant

2. Neuronal and mixed neuronal-glial tumors

Common - Ganglioglioma, Gangliocytoma, Lhermitte-Duclos disease,
Dysembryoplastic neuroepithelial tumors (DNETs), Embryonal tumors, Olfactory
neuroblastoma (esthesioneuroblastoma)

3. Pineal region tumors

Common - Germinoma, Teratoma, Pineoblastoma, Embryonal carcinoma, Yolk
sac (endodermal sinus) tumors, Choriocarcinoma, Retinoblastoma

4. Sellar and parasellar tumors

Common - Craniopharyngioma, Rathke’s cleft cyst, Arachnoid cyst,
Hypothalamic glioma, Hamartoma, Pituitary hypoplasia with ectopic posterior bright
spot, Langerhans cell histiocytosis

5. Intraventricular tumors

Common - Choroid plexus papilloma, Choroid plexus carcinoma,
Subependymal giant cell astrocytoma

6. Infratentorial tumors

Common - Medulloblastoma, Ependymoma, Brainstem glioma, Juvenile
pilocytic astrocytoma, Atypical teratoid rhabdoid tumor

7. Hematopoetic neoplasms

Common - Lymphoma, Leukemia, Langerhans cell histiocytosis

8. Metastatic tumors (Must know)

D. Neoplasm of scalp or skull
Common - Fibrous dysplasia, Hemangioma, Osteosarcoma, Chordoma,

Metastasis, Histiocytosis
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E. Trauma
Common - as in ADULT BRAIN (fat emboli), abusive head trauma or non
accidentaltrauma

F. White matter diseases

Common - Acute disseminated encephalomyelitis (ADEM),

Radiation/chemotherapy changes, Dysmyelinating disorders (Inborn errors of

metabolism/hereditary disorders) such as Adrenoleukodystrophy, Krabbe’s,

Metachroma tic leukodystrophy (MLD), Alexander, Canavan diseases,

Hypomyelination

G. Cerebrovascular disease

1. Ischemia and infarction
Common - Neonatal and pediatric stroke, Hypoxic ischemic
encephalopathy, Stroke mimics (hypoglycemia)

2. Non-traumatic intracranial haemorrhage/Cerebrovascular Malformations
Common - Ateriovenous malformations, Ateriovenous fistulas, Vein of Galen
malformation, Cerebrofacial arteriovenous metameric syndrome (CAMS),
Capillary telangiectasia, Cavernous malformation, Developmental venous
anomaly (DVA), Congenital and Mycotic aneurysms, Moya Moya

H. Metabolic, endocrine, toxic and systemic disorders

Common - Neonatal Hypoglycemia, Wilson disease, Hypertensive

encephalopathy or Posterior reversible encephalopathy syndrome (PRES),

Idiopathic intracranial hypertension, Osmotic demyelination syndrome, Radiation

and chemotherapy, Mesial temporal sclerosis, Status epilepticus, Kernicterus,

Drug abuse

I.  Hydrocephalus
Common - Extraventricular obstructive hydrocephalus, Aqueductal stenosis,
CSF shunts and complication, Slit ventricle syndrome
4. SPINE
A. Degenerative disease
Common:
- Intervertebral disc degeneration and herniation - annular fissure, protrusion,

extrusion, sequestration
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- Vertebral marrow changes and osteophyte formation - Modic classification
- Facet arthropathy/synovial cysts
- Spondylolisthesis, spondylolysis and segmental instability
- Spinal canal and neural foraminal stenosis
- Other degenerative conditions - OPLL, DISH
B. Spine tumors
I. Intramedullary lesions
Complex: oligodendroglioma, ganglioglioma, lymphoma, metastatic disease
Il. Intradural extramedullary lesions
Common: meningioma, nerve sheath tumors (schwannoma and neurofibroma),
lipoma, dermoid, epidermoid, epidermal inclusion cyst, carcinomatosis (from
primary CNS tumors and non CNS tumors)
Complex: hemangioma, paraganglioma, lymphoma
lll. Extradural lesions
Common: hemangioma, chordoma, giant cell tumors, ABC, lymphoma,
leukemia, multiple myeloma, metastatic disease
Complex: osteoid osteoma, osteoblastoma, osteochondroma, osteosarcoma,
chondrosarcoma, Ewing sarcoma

a. Spine trauma

Common:

- Mechanisms of injury: flexion, extension, axial loading, compression,

distraction, rotation

- Stable fractures: compression fracture, isolated anterior column, isolated

posterior column, unilateral locked facet, clay shoveler’s

- Unstable fractures: Jefferson fracture, hyperextension teardrop, hyperflexion
teardrop, hyperflexion ligamentous injury, bilateral locked facet, odontoid fracture,
Hangman'’s fracture, chance, burst

- Atlanto-occipital dislocation, atlantodental dislocation

- Thoraco-lumbar fracture: hyperflexion compression injury, burst fracture,

flexion- distraction injury, fracture-dislocation injury

- Traumatic disc herniation

- Spinal cord contusion
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- Intraspinal hemorrhage: epidural hematoma, subdural hematoma
- Post-traumatic abnormalities: syringomyelia, arachnoiditis,
pseudomeningocele and root avulsion, instability with spondylolisthesis
b. Infectious and inflammatory diseases of the spinal column and
spinal cord
Common:
- Hematogenous and nonhematogenous routes of infection
- Vertebral discitis-osteomyelitis +/- epidural abscess: bacterial, mycobacterial
(tuberculosis), fungal (eg. aspergillus, Candida), parasitic causes (eg.hydatid)
- Leptomeningeal infections: bacterial, mycobacterial  (tuberculosis),
fungal(eg.cryptococcus), parasitic (eg.cysticercosis)
- Infectious myelitis: Nonviral (spmal cord abscess), viral - herpes, polio, CMV,
HIV
- Inflammatory diseases of the spmal cord and leptomeninges - multiple
sclerosis, ADEM, neuromyelitis optica, acute transverse myelitis, Guillain Barre,
CIDP
Complex:
- Vertebral column inflammatory conditions: ankylosing spondylitis, psoriatic
arthritis, rheumatoid arthritis, sarcoidosis, dialysis related amyloidosis
- Inflammatory diseases of the spmal cord and leptomeninges:
Charcot Marie Tooth, neurosarcoidosis
c. Vascular lesions of the spinal column and spinal cord
endovascular therapy versus surgical options.
Complex:
- Cavernous malformation
- Spinal cord infarction
4.6 Congenital abnormalities of the spinal column and spinal cord Common:
- Open spinal dysraphism (myelocele, myelomeningocele) - surgical repairs

Closed spinal dysraphism associated with a mass : lipoma, lipomyelocele,
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- lipomyelomeningocele, meningocele, myelocystocele - surgical repairs
- Tethered cord - tight filum, fibrolipoma of the filum terminale, spinal cord
release surgery

- Chiari | and Il malformation

- Syringohydromyelia

- Neurocutaneous syndromes: neurofibromatosis

Complex:

- Closed spinal dysraphism spectrum: segmental spinal dysgenesis, dorsal
dermal sinus, split cord malformation (diastematomyelia)
- Anomalies of vertebral formation and segmentation (vertebra, hemivertbra) -
Associated thoracic insufficiency syndrome

- Caudal regression syndrome
- Sacrococcygeal teratoma
- Cystic lesions: Neurenteric cyst, arachnoid cyst
- Craniovertebral anomalies: OS odontoideum, assimilation of atlas
- Dysplasia: achondroplasia, osteogenesis imperfecta

4.7 Post-operative spine Common:
- Common spinal procedures and instrumentation
- Normal post-therapeutic appearance
- Failed back syndrome: scarring versus recurrent disc, hardware failure,
infection Complex:
- CSF leak
- Complications of myelography, vertebroplasty, intervention, surgery

4.8 Toxic/metabolic disease of the spinal cord Common:
- Subacute combined degeneration
- Radiation myelopathy

5. Advance neuroimaging techniques and Clinical applications in Neuroradiology
Understanding principles of image acquisition, data processing, limitations and
clinical applications of the following techniques
5.1 Diffusion weighted image

5.2 Diffusion tensor imaging
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5.3
54
5.5
5.6
5.7
5.8
5.9
5.10
5.1
5.12
5.13
5.14
5.15
5.16

Susceptibility weighted imaghrg

MR Spectroscopy

Dynamic susceptibility contrast imaging (DSC)
Dynamic contrast enhanced imaghrg (DCE)
Arterial spin labeling (ASL)

Functional MRI (BOLD)

Dual energy CT

Perfusion CT and cerebrovascular reactivity
4D CT for parathyroid adenomas

CT and MR angiography

Phase contrast technique and flow measurement
Fast MR imaging & Fat suppression technique
Vessel wall imaging

Artifacts in CT and MRI
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Lﬁ”ﬂmmﬁvﬂ@m%ﬂﬁﬂmn WHO patient safety curriculum guide
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4.1 Hospital accreditation

4.2 JCI
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5.1 Risk management
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7. mm’é‘@ﬁmmmgmmmﬁLﬁmnmﬁ%mm
7.1 DICOM
7.2 PACS
7.3 HL7
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AMANUIN 3

Milestone
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ABEanaaanleEaug

Imaging
procedure

S

Minimum
requireme
nt
(in-training

accumulati

1% evl
End
of 4

mo

2"%vl
End
of 8

mo

3 evl
End of

12 mo

4" evl
End
of 16

mo

5" evl
End
of 20

mo

6" evl
End of
24 mo

CT Brain
(NN7RT2A
=]

1199

WHNNT

300

0-100

0-100

0-100

0-50

0-50

0-50

CT Neck
(N17ATI
1138

WHNNT

300

0-100

0-100

0-100

0-50

0-50

0-50

CT Spine

(NN9R9TIA
=

%78

WHNNIT

20

0-10

0-10

0-10

0-10

0-10

0-10

MRI Brain
(NM7R92A
=

1199
WHENNIT

o a
NINNA

300

0-50

0-50

0-50

0-100

0-100

0-50

MRI Neck
(N17RTI
=]

1199
WADNT

o al
NINNA

100

0-20

0-20

0-20

0-20

0-20

0-20

MRI
Spine
(N197RTIA
138

WHNNS

0-30

0-30

0-30

0-30

0-30

0-30
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Advanced CT 40 0-10 0-10 0-10 0-10 0-10
(N13M9729i5D
WRONNTN195989NeN
sruLlsranzaAl

)

0-10

Advanced MR 40 0-10 | 0-10 0-10 0-10 0-10

(N13M993%i7D
WRN19INI9TIA@INEN
Ul UTzamIzaL

i 2)

0-10

Others 20 0-20 0-20 0-20 0-20 0-20
(NNIMI9Q%iTR
WRON1INN95A
YR ErA TN X Tat)

o o
TLAUN 2)

0-20

(evl = evaluation)
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n13m39a Others 3vau? 2 A wA sialography, myelography, CT myelography,
cerebral angiography, spinal angiography, dacryocystography, carotid Doppler

sonography Ll
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1. Milestones n15UszLNUANAMMNIALITIN

N19ATIAUTANANNG NN9ATIANTANANNG
sEAUT 1 SEAUT 2

7¢A1U Medical knowledge 1-2 1-2

End of 4 months Level 1 Level 1
End of 8 months Level 1 Level 1
End of 12 months Level 2 Level 1
End of 16 months Level 3 Level 2
End of 20 months Level 4 Level 3
End of 24 months Level 4 Level 3

Medical Knowledge szau1 vanads lsafianuddyuasnutes Aunndlseantinu

AUANTNY feNAINNInRTIAnHAdt IFfaamua

. [ dl =< dl v 1 = o Y 1 o dl
Medical Knowledge ¢AUN 2 MNEIDN Tspnnutiaendnuaziaududauninlsaluszaun

1 Faunmehlszantiniuenanany msnsadiadeld nialfinisrauanaeseiansd
nrdsziuseaudnaniniaggon

o Level 0 : :pAouFuRaganluntig ldaunsndfumaulietemanzas

o Level 1: 11130 fiiFeulunisaen imaging protocol N34 contrast agent 1inns
aa [ 3 A aa o % 1 F o 1 va
tadevizaniadauanisalfetemnizan nelfinisaauanaesanansdetelndds

o Level 2: au1sndfjReu lunsiden imaging protocol N3 contrast agent 14in1s
aa [ A aa o 2 1 v da/ o
AHasuvisediadeuanlsalietramunzan n1elfin1sTuuzaesnanse

0 Level 3: annsnufisenu lun131@an imaging protocol N34 contrast agent 13in13
aa o A aa o % 1 = 1 o dgj e
Hasuvirediadsuanisalfetramunzan Inganquevise llreAduuzaina1anse

0 Level 4: @ nnsnufiisenu lun131@an imaging protocol N34 contrast agent 13in13
aa o A aa o v ] a e ¥ aa o A
AtadevirediadeusnisalfiednamanzananisodJiReu uaglinisitiadeise

adauanlsalfies uazarnnsaliinsmuusisearuangnilszaunisnitiasndnla
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2. Skills and Medical knowledge

Skill

AREIEARGS!

1sediuAnaniningsanmn Milestones (482)

End of 4

months

End of 8

months

End of 12

months

End of 16

months

End of 20

months

End of 24

months

Imaging

procedure

CT Brain
CT Neck
CT Spine
MRI
Brain
MRI
Neck

MRI
Spine

CT Brain

CT Neck

CT Spine
MRI
Brain
MRI
Neck

MRI
Spine

CT Brain

CT Neck

CT Spine
MRI
Brain
MRI
Neck

MRI
Spine

Advanced
CT
Advanced
MR
Others

Advanced
CT
Advanced
MR
Others

Advanced
CT
Advanced
MR
Others

Medical knowledge

AREIEEARGS!

N13AAUUIzINUITALAING

End of 12 months

End of 24 months

1 .Neuroanatomy

- Brain

- Spine

- Pediatric

Normal anatomy of

- Head and Neck

2.Neuroimaging

techniques

imaging

Neuroimaging techniques
- Computed tomography

- Magnetic resonance

- Ultrasonography and
duplex sonography
- Digital subtraction
angiography

- Convention radiography

and fluoroscopy
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3.Contrast media
Radiation safety

MR safety

Knowledge of
- Contrast media
- Radiation safety

- MR safety

4. Adult brain disease

Common disease of

Adult brain

Complex disease of

Adult brain

5. Pediatric brain disease

Common disease of

Pediatric brain

Complex disease of

Pediatric brain

6. Head and Neck

disease

Common disease of

Head and Neck

Complex disease of

Head and Neck

7. Spinal disease

Common disease of

Spine

Complex disease of Spine

8.Advanced imaging

technique

Advanced imaging

technique
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n1suUszINY

NsUsziiuiAN 1-7A3nusiuangnsinsganeaes w.A.2562 NoFiNI9AD T

FEUININTRNBUIN
[HN 1 UsziRuanssaus EPA sufisntinenaaiivunlagaianss
1st year Modalities Diseases 2nd year Modalities Disease
(level) (level)
1 Basie Common 2 Advanced Complex
(5zAU 1) (5zAU 2) (5zAU 2) (5zAU 2)
ART 2 N19TBURANITADLAALALRDTIY
1st year Bse/laleinu 2nd year Bse/laleinu
Formative and v v
summative exam
[N 3 nssEulszauNsiiFauZaIngilan Portfolio
styear| quou | msu/lal | 2ndyear |  [uuqu | msu/ld
(NI)* (N2)* ASU
CT
MRI
Doppler
INR
Plain films

(NI)* (N2)* = anuauiunneilszantinusasanlfseauuazssaBauiainiion aunsey

1914 milestones 19LAAZILIL

INR = interventional neuroradiology cases
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FAN 4 N159189UlszAaUNTIINAE

1styear | vi/lavin | 2nd year #i/laivin

1. AALATENANDINAINE LAZAAGE %

ananssTiEnm
2. AN IATNIINNUIAY v
3. aauTA9T99UIAY v
4. m;aﬂummnf?m@mm? v v

A381699UNNTIAEY
5. Guiindieya 4 v
6. AATTTayaLaTalL v

NA91UIAE
7. AaANN9enURaaatiugg i v

ananssTiEnsssuuila
8. AvTENURAERUANL NI

a o ’ J
IVTANLAEI
AAN 5 n1esannanssuLlszradTINNsMMeSad@inen
1st year WA | ong year FuuAs
Gt R E TN mam NINAF9
requirement) requirement)
nisuseunieluanniii 10 10
ma‘ﬂizﬁuﬁﬁmimmwﬁwmﬁm 1 1
nMsUsrNTTndnedniiu 0 1
ma‘ﬂ@zm‘uﬁluj
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aaa an £ . . .
AN 6 mis'lmwuﬂsmumsmwﬂugmn Counselling kag non-technical skills

workshop
1st year tw/laenu|  2nd year Bin/laieinu

1. Patient safety 4 v
2. Infectious control v v
3. Contrast media v v
4. Effective communication v v
skills
5. Quality management & v v
leadership
6. nguaneflAendiasiuiein 4 v

7
AN 7611/ IR LANAU AR 191 6N1NNEEY, NN9RLTN YiTRNITADL

communication skills Tﬂﬂ‘ﬂ"ﬁ'ﬁﬂ(uaxé‘mud’m

NAN 7 n1sUszIiudNTTOUZAU Professionalism LA interpersonal and

1st year Bu/laisine | 2nd year Bu/lsisinu
1. Medical radiation
v
physics
2. Radiobiology v
3. Radiation safety v v
4. Contrast media v v
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FasinauLul s uNAT 1 (Evaluation form)

EPA 1 Effective communication with members of the health care team (written and oral)
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EPA 2: Protocol selection and optimization of images

(MRS), perfusion,
emission tomography
(PET)

@NNN90LA 1 artifact
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EPA 3: Interpretation of neuroimaging
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EPA 4: Application of neuroscience in neuroradiology
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EPA 5: Competence in invasive and non-invasive procedures
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EPA 6: Consultant in neuroradiology
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EPA 7: Professionalism
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EPAS: Patient safety
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