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1. EPA Care for Brain Tumor patients
Competency domain (Abbreviated as CD in table)
1. Patient care

2. Medical knowledge

3. Practice-based Learning and Improvement

4. Interpersonal and Communication Skills

5. Professionalism

6. Systems-based Practice

Milestones CDh
1st year resident
Clinical evaluation including history
taking,physical and neurological examination.
2nd year resident
Order important laboratory and radiographic
investigation in brain tumor patients.
Describe clinical knowledges
regarding:pathophysiology of mass lesions and
obstructive hydrocephalus, acute symptomatic 1
medical therapy for neoplastic mass lesions (e.g.,
steroids, ventricular drainage).
Provides routine peri- operative care for patients
with in brain tumor patients.

3rd year resident

o ¢ o 7 an
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Assessment

-Workplace based evaluation

-Workplace based evaluation

-Workplace based evaluation

-Paper exam

-Workplace based evaluation



Describe clinical knowledges regarding: the
genetics

of brain tumors and genetic markers, the use of
advanced imaging intumor evaluation and surgical
planning (e.g.,magnetic
resonance[ MR Jtractography, functional imaging,
spectroscopy), the use of neuro-navigation and
intra-operative imaging for brain tumor surgery,
the role of skull-base surgical approaches in tumor
resection.

Clinical appraisal the indications resection and
biopsy or adjuvant therapy based on clinical and
radiographic information, the risks, and benefits of
treatment modalities on various types of brain
tumor.

Interpret image finding in brain tumor patients.

Assist in routine part of the procedure and provide

perioperative care.

1,2,3

1,2

4th year resident

Perform routine part of the procedure
independently and perform complex procedure
with assistance.

Recognize and manage complication with

assistance.

1,3

1,3

Sth year resident

Independently formulate and perform complex
surgery in brain tumor patients.
Manage complication independently.
2. EPA Care for Degenerative spine disease patients
Competency domain (Abbreviated as CD in table)
1. Patient care
2. Medical knowledge
3. Practice-based Learning and Improvement
4. Interpersonal and Communication Skills
5. Professionalism

6. Systems-based Practice

o ¢ o 7 an
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1,3

1,3

-Workplace based evaluation

-Paper exam

-Workplace based evaluation

-Workplace based evaluation
-Paper exam

-Workplace based evaluation

-Workplace based evaluation

-Log book

-Workplace based evaluation

-Workplace based evaluation

-Log book

-workplace based evaluation

M 39



Milestone CDh
1st year resident
Clinical evaluation including history
taking,physical and neurological examination.
2nd year resident

Order important laboratory and radiographic

investigation in spine degenerative patient. :
Provides routine peri- operative care for patients

with Spine degenerative disease. :
Describe the knowledge regarding Spine anatomy

and biomechanics, physical findings and )

differential diagnosis of degenerative spinal
disorders.
3rd year resident
Interpret imaging study, electrophysiologic
finding.
Clinical appraisal the indication for surgery or
other treatment modalities for spine degenerative
disease patients based on clinical, radiographic, 1
and electrophysiologic informations, risks and
benefits.
Assist in routine procedure. 1
4th year resident

Formulate and perform routine procedure for

degenerative spine disease independently. :
Assist in complex procedure for degenerative

spine disease. :
Describe the knowledge regarding the

pathophysiology of degenerative spondylotic
myeloradiculopathy, degenerative spinal 2

deformities,the role of instrumentation and bony
fusion in surgery for degenerative spinal disorders.

Sth year resident
Formulate and perform complex procedure for

degenerative spine disease independently.

3. EPA Care for spinal trauma, tumor, infection diseases patients
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Assessment

- Workplace based evaluation

- Workplace based evaluation

- Workplace based evaluation

- Paper exam

- Paper exam

- Workplace based evaluation

- Workplace based evaluation

- Workplace based evaluation
- Log book
- Workplace based evaluation
- Log book

- Paper exam

- Workplace based evaluation

- Log book
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Competency domain (Abbreviated as CD in table)
1. Patient care

2. Medical knowledge

3. Practice-based Learning and Improvement

4. Interpersonal and Communication Skills

5. Professionalism

6. Systems-based Practice

Milestone CD
1st year resident
Clinical evaluation including history
taking,physical and neurological examination.
2nd year resident
Order important laboratory and radiographic
investigation in spine trauma tumor,infection 1
patient.
Provide initial and perioperative management,
safety position.
Describe knowledge regarding spinal cord and
cauda equina anatomy, dermatomal sensory and
motor levels and patterns of spinal cord injury, 2
spinal stability and instability,pathophysiology of
spine and spinal cord injuries.
3rd year resident
Clinical appraisal the indication for surgery or
other treatment modalities for spine tumor, trauma,
infection patients based on clinical, radiographic, 1
and electrophysiologic informations, risks and
benefits
Perform nonoperative procedure eg cervical

traction , halo immobilization and other bracing ,

as well as order medical management for spinal :
trauma, tumor, infection

Describe knowledge regarding spinal fracture

classifications, the natural history of primary spinal 2

tumors and spinal infection

4th year resident
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Assessment

Workplace based assessment

Workplace based assessment

Workplace based assessment

Paper exam

Workplace based assessment

Workplace based assessment

Paper exam

i 41



Formulate plan and perform simple procedure for
spinal tumor, trauma, and infection
Recognize and manage complication with
assistance
Describe knowledge regarding pathophysiology
and imaging findings of spinal tumors and spinal
infection, the role of instrumentation and bony 2
fusion in surgery for spinal trauma, tumor, or
infection
Sth year resident
Independently formulate and perform complex
procedure for spinal tumor trauma and infections

Manage complication independently 1

4. EPA Care for patients with TBI
Competency domain (Abbreviated as CD in table)
1. Patient care
2. Medical knowledge
3. Practice-based Learning and Improvement
4. Interpersonal and Communication Skills
5. Professionalism
6. Systems-based Practice
Milestone CD
1st year resident
Clinical evaluation including history
taking,physical and neurological examination.
2nd year resident

Order important laboratory and radiographic

1,2,
investigation in patient with polytrauma and TBI
3
patients.
Provides routine peri- operative care for patients
1,3

with TBIL.

3rd year resident
Clinical appraisal to perform surgery based on
clinical and radiographic information, the risks, 1,2,3

and benefits of surgery.
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Workplace based assessment
Log book

Workplace based assessment

Paper exam

Workplace based assessment
Log book

Workplace based assessment

assessment

- Workplace based evaluation

- Paper exam

- Workplace based evaluation

- Workplace based evaluation

- Paper exam

- Workplace based evaluation
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Organize surgical team,getting consents, prepare

patients for operation, and assist in routine 1,3,4

procedures.
4th year resident
Perform routine procedure independently and
assist in complex surgery.
Recognize and treat complications with assistance. 1
Sth year resident

Independently performs complex procedures.

Manage complication independently. 1

5. EPA Care for Vascular Neurosurgery patients
Competency domain (Abbreviated as CD in table)
1. Patient care

2. Medical knowledge

3. Practice-based Learning and Improvement

4. Interpersonal and Communication Skills

5. Professionalism

6. Systems-based Practice

Milestones CD
1st year resident
Clinical evaluation including history
taking,physical and neurological examination.
2nd year resident
Order important laboratory and radiographic
investigation in vascular neurosurgery patient.
Describe clinical knowledges regarding:
intracranial and extracranial vascular
anatomy,mechanisms of cerebral autoregulation,
clinical presentations and imaging characteristics
of ischemic and hemorrhagic stroke,the b2
embryology and anatomy of vascular
lesions ,pathophysiology of intracranial and

extracranial atherosclerotic disease.
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- Workplace based evaluation

- Log book

- Workplace based evaluation
- Log book

- Workplace based evaluation

- Workplace based evaluation
- Log book

- Workplace based evaluation

Assessment

- Workplace based evaluation

- Workplace based evaluation

- Workplace based evaluation

- Paper exam
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3rd year resident
Clinical appraisal the indications to perform open
surgery and endovascular surgery or therapy based

on clinical and radiographic information, the risks,

1,2,3

and benefits of treatment/surgery on various types
of neurovascular lesion including ischemic stroke,
carotid stenosis, aneurysm, AVM.
Interpret image finding in various types of
Neurovascular lesion including ischemic stroke, 1,2
carotid stenosis, aneurysm, AVM.
Assist in routine part of the procedure and provide
perioperative care.
4th year resident
Perform routine part of the procedure
independently and perform complex procedure 1,3
with assistance.
Recognize and manage complication with
assistance. b

Sth year resident
Independently formulate and perform complex
1,3
neurovascular procedure.

Manage complication independently. 1,3
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- Workplace based evaluation

- Workplace based evaluation

- Paper exam

- Workplace based evaluation

- Workplace based evaluation

- Log book

- Workplace based evaluation

- Workplace based evaluation
- Log book

- workplace based evaluation
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-Metabolic Response to Injury

-Trauma

- Fluid, Electrolyte and Acid-Base Therapy

- Hemostasis, Surgical Bleeding and Transfusion

- Hemodynamics and Hypertension
- Shock

- Cardiac Arrest and Resuscitation
- Surgical Infection

- Antibiotic: Usage and Hazards
-Wound Healing and Wound Care
- Sutures and Implant in Surgery

- Principles of Critical Care

- Basic Principles of Oncology

- Diabetes and Surgery

- Radiotherapy

- Chemotherapy
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- N3 Glﬁ Premedication

- Anesthetic Agents and muscle Relaxants
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o Induction
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« Anesthetic Drugs and Action

« Monitoring

« Reversal
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-msld Epidural/ Spinal Anesthesia
- Pain Management

-Neuro critical care

-Perioperative care

« Hemodynamic

+ Fluid and electrolytes

-Intensive monitoring

« Neurophysiologic monitoring
-Ventilatory care

-Infection control

-Nutrition care
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- Endotracheal Intubation

- Spinal Anesthesia

- Local and Regional Anesthesia

- Ventilator Setup

WUFIUMIINMIdaeaIans (Basic Surgical Research & Methodology)
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Talii
- Research Questions
- Research Designs
- Research Designs in Natural History and Risk Factor
- Research Designs in Diagnostic Test
- Research Designs in Prevention and Treatment
- Sample Size Determination

- Basic Statistics
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- Critical Appraisal etc.
Clinical Neurology
Part I: Clinical Method of Neurology
Part II: Disorders of Motility
Pain & Other Disorders of Somatic Sensation, Headache & Pain
Disorder of special Senses
Epilepsy & Disorders of Consciousness
Derangement of Intellectual, Behavior and Language
Anxiety and Disorders of Energy, Mood, Emotion, and Autonomic and
Endocrine Functions
Part III: Growth and Development of the Nervous System and the Neurology
of Aging
Part IV: Major Categories of Neurological disease
- Disturbances of CSF circulation
- Intracranial neoplasms
- Non Viral infections
- Viral infections
- Cerebrovascular diseases
- Multiplesclerosis and Allied Demyelinative diseases
- Inherited Metabolic diseases
- Nutritional Deficiency related diseases
- Acquired Metabolic Disorders
- Drugs & Other Chemical agents
- Degenerative diseases
- Developmental diseases
Part V: Disease of the Spinal Cord, Peripheral nerve and Muscle

Part VI: Psychiatric disorders

% v AT

3@ 8, 3389 MSHET HAZSITSNEN (Diagnostic Neuroradiology, Intervention Neuroradiology and
Radiation Therapy)
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- Radiology of the skull & spine

- Application of Computed Tomography and Magnetic Resonance Imaging in Neurosurgical disease

- Ultrasonography

- Cerebral angiography

- Basic radiation therapy

- Application of radiotherapy for neurosurgical disease

- Application of intervention radiology for appropriate neurosurgical disease
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BASIC TOPICS
Neuroanatomy
Neurophysiology
Neuropathology
Neuropharmacology

Neurology

Neuroradiology

GENERAL CLINICAL TOPICS

® Fluid, Electrolytes, and Nutrition

® General Critical Care

® [Infection

® Practice Management, Legal, and Socioeconomic Issues
NEUROSURGICAL CLINICAL TOPICS
Cerebrovascular Surgery

Neurosurgical Oncology

Neurotrauma and Neurosurgical Critical Care
Pain Management

Pediatric Neurosurgery

Surgery of the Peripheral Nervous System

Spinal Surgery
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® Stereotactic and Functional Neurosurgery

BASIC TOPICS

NEUROANATOMY

UNIT OBJECTIVES Demonstrate knowledge of anatomy that is pertinent to the diagnosis of diseases of the
nervous system and the practice of neurological surgery.

COMPETENCY-BASED KNOWLEDGE OBJECTIVES:

‘%‘tﬁ]ﬁ -om:
General
1. Review the embryological development of the brain, cerebellum, brain stem, glial elements,
spinal cord, conus medullaris, cauda equina, sympathetic and parasympathetic systems and the peripheral
nervous system.
2. Discuss the embryologic development of the skull, craniovertebral junction, and spine.
3. Describe and differentiate the different types of neurons.
4. Discuss the microanatomy of the neuron including the:
- cell body
- dendritic process

- axonal process

)

. Diagram and describe the microanatomy of the synapse.
6. List the microglial elements and review their microanatomy:

- astrocytes

oligodendrocytes
- microglia

- ependyma

choroid epithelium
7. Diagram and describe in detail the carotid and vertebral arteries and their branches which
provide blood supply to the face, scalp, skull, meninges, brain, brain stem, cerebellum, and rostral spinal
cord.
8. Discuss in detail the arterial blood supply to the spinal cord. Include in the discussion the spinal
and radicular arteries and the concept of watershed ischemia.
9. Identify and review the venous drainage of the central nervous system.
10. List and identify the bones of the skull.
11. Describe each of the sutures of the skull.
12. Identify each named foramen of the skull and list its contents.
13. Describe the anatomy of the meninges including the:
- dura mater
- arachnoid mater

- pia mater
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14. Describe the anatomy of the dura including the falx cerebriand tentorium.
15. Review the layers of the scalp and discuss its innervation.
16. Diagram the cerebral ventricles.
17. Discuss the major arachnoid cisterns.
1 8. Review the anatomy of the arachnoid villi.
19. Discuss the anatomic correlates pertinent to the production, flow,and reabsorption of
cerebrospinal fluid.
20. Identify and describe the gross anatomy of the spine including:
- atlas
- axis

- subaxial cervical vertebrae

thoracic vertebrae
- lumbar vertebrae
- sacrum

- coccyx

intervertebral disc complex
- supporting ligaments of the spine
21. List the muscles related to the skull and spine.
22. Describe the gross anatomy of the neck.
23. Discuss the anatomical basis for the blood-brain barrier in detail.
Central Nervous System
1. Describe the gross anatomy of the brain, brain stem, cerebellum, cranial nerves, and
spinal cord in detail.
2. Describe the anatomy of the cerebral cortex in detail including:
- cortical layers
- sensory areas
= motor areas
- prefrontal cortex
- fiber tracts
- calcarine cortex
3. Describe the anatomy of the olfactory pathways, hippocampal formation and

amygdala in detail including:

rhinencephalon

olfactory pathways

anterior commissure
- hippocampal formation (including cytoarchitecture)

- amygdala
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- limbic system
4. Describe the anatomy of the corpus striatum in detail including:

- striatum

globus pallidus

- claustrum

subthalamic region

striatal afferent and efferent connections

pallidal afferent and efferent connections
- pallidofugal fiber systems
5. Describe the anatomy of the hypothalmus and pituitary indetail including:

= cytoarchitecture of the hypothalamus

afferent and efferent connections of the hypothalmus

- supraoptic nuclei and tracts

hypophysial portal system

anatomy of the pituitary stalk

- anterior and posterior pituitary

cellular organization of the anterior pituitary
- hormonally active cells of the hypothalmus and pituitary

6. Describe the anatomy of the diencephalon in detail including:

midbrain-dienencephalon junction

- caudal diencephalon

epithalamus

thalamus (including nuclei)
- thalamic radiations

- internal capsule

- visual pathways

] . Describe the anatomy of the cerebellum in detail including:

cerebellar cortex including organization

deep cerebellar nuclei

cerebellar connections
- cerebellar peduncles
8. Describe the anatomy of the mesencephalon in detail including:
- superior colliculus
- inferior colliculus
- pretectal region
- posterior commissure
- mesencephalic nuclei

- oculomotor nerve
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- tegmentum

mesencephalic reticular formation
- substantia nigra
- ascending and descending tracts
9. Describe the anatomy of the pons in detail including:
- vestibulocochlear nerve
- facial nerve
- abducens nerve
- trigeminal nerve
- ascending and descending tracts
10. Describe the anatomy of the medulla in detail including:

- olivary nucleus

medullary reticular formation
- cranial nerves of the medulla
- ascending and descending tracts
11. Review the location and connections of each cranial nerve nuclei- Trace the course of each
cranial nerve from nucleus to end organtermination-
12. Describe the external topography and landmarks of the fourth ventricle
13. Describe the anatomy of the spinal cord in detail including:
- nuclei and cell groups

- cytoacrchitectural lamination (Rexed laminae)

somatic and visceral efferent neurons

posterior horn neurons

- descending tracts

ascending tracts

upper and lower motor neurons
- somatotopic organization
Autonomic Nervous System
I. Distinguish pre- and postganglionic neurons.
2. Describe the sympathetic nervous system.
3. Describe the parasympathitic nervous system.
4. Review the visceral afferent fibers.
5. Describe the structure of the autonomic ganglia.

6. Discuss the central autonomic pathways.

Peripheral Nervous System
1. Differentiate between segmental and peripheral innervation.

2. Diagram the anatomy of the spinal nerve root.
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3. Diagram and dDiscuss the cervical, brachial, and lumbosacral plexi.

4. Outline the anatomy of the major peripheral nerves of the upperand lower extremity

including:

5. Describe the microanatomy of the peripheral nerves in detail
6. Explain the difference between myelinated and unmyelinated nerves
7. Review the anatomy of the Schwann cell

8. List the peripheral afferent receptors and describe the anatomy ofeach

axillary
suprascapular
median

ulnar

radial

long thoracic
musculocutaneous
lateral femoral cutancous
femoral

obturator

sciatic

saphenous
peroneal

tibial

0. Segregate peripheral neurons by size and explain the rationale forsuch a classification scheme-

Muscle

1. Explain the concept of the motor unit.
2. Describe the anatomy of the motor end plate.
3. Describe the microscopic anatomy of striated and smooth muscle.

4. Discuss the subcellular components of muscle.

‘ff‘tﬁ]ﬁ «:

1. Discuss the clinical presentation in anatomical terms of syndromes of the brain and its

coverings including:

2. Discuss the syndromes produced by mass lesions affecting the cranial nerves including:

epidural hematoma

acute subdural hematoma

chronic subdural hematoma

subgaleal hematoma

injury to innervation of the scalp

suprasellar lesions
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- lesion of jugular foramen
- lesion of internal auditory canal
- lesions or distortion at the incisura
3. Review the expected effects of stroke or mass lesion atdifferent locations within the
brain stem and cerebellum.
4. List the expected effects of destructive lesions in the basal gangliaand cerebellum.
5. Describe the expected effects of ischemic or destructive lesions ofthe white matter tracts of the
cerebrum.
6. Discuss the expected effect of destructive lesions of specific regionsof the cerebral cortex.
7. Review the clinical presentation of strokes in the distribution ofthe supratentorial cerebral
blood vessels.
8. Discuss the relationship of the spinal nerves to the vertebral level of
exit.
9. Diagram the structures comprising the boundaries of the spinal neural
foramina.
10. Discuss the clinical manifestation of injury for each of themajor peripheral nerves.
11. Describe the anatomy and presentation of common entrapmentsyndromes of peripheral
nerves including:

- thoracic outlet syndrome

carpal tunnel syndrome
- ulnar nerve entrapment syndrome at wrist and elbow
- anterior interosseous syndrome
= posterior interosseous syndrome
- meralgia paresthetica
- peroneal nerve palsy
- tarsal tunnel syndrome
12. Describe the surgical exposure of common peripheral nerve entrapments
including:
- carpal tunnel
- ulnar nerve at elbow
- ulnar nerve at wrist
- lateral femoral cutaneous nerve
- peroneal nerve
13. Discuss the clinical presentation and neurological deficitsassociated with common lesions of

and injuries to the spinal cord and nerve roots.

COMPETENCY-BASED PERFORMANCE OBJECTIVES:
AP
FUIN <:
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l. Identify at the time of surgery:
- occipital artery
- superficial temporal artery
- frontalis muscle
- pterion
- inion
- asterion
- coronal suture
- sagittal suture
- middle meningeal artery
- sagittal sinus
- transverse sinus
- foramen rotundum
- foramen ovale
- foramen spinosum
- superior orbital fissure
- jugular foramen
- internal auditory canal
- superior sagittal sinus
- sigmoid sinus
- incisura
- each cranial nerve
- each named cerebral artery and vein
- components of the brain stem
- named structures on the floor of the fourth ventricle
- Foramina of Magendie and Luschka
- cerebral peduncles
- components of the cerebellum

- cerebellar tonsils

brachium cerebelli
- vermis

- major supratentorial gyri

supratentorial lobes

- sylvian fissure

central sulcus
2. Identify at the time of surgery structures visible in the lateralventricles including:
- Foramen of Monro

- fornix
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- caudate
- thalamus
- choroidal fissure
- named veins
- glomus of the choroid plexus
- hippocampus
3. Identify the parts of the vertebral column, spinal cord, and nerveroots at the time of surgery
including:
- spinous process
- lamina
- superior facet
- inferior facet
- pedicle
- pars interarticularis
- uncovertebral joint
- neural foramen and nerve root
= nerve root ganglion
- disc space
- vertebral artery
- dorsal column and lateral column of spinal cord
- intradural afferent and efferent rootlets
NEUROPHYSIOLOGY
UNIT OBJECTIVES
Demonstrate knowledge of physiology that is pertinent to the understanding of
neurological disease.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
FR -0 vaz YU <:
1. Review the basic biology of the nerves including:
- synthesis and movement of proteins in the nerve

- membrane potential and membrane properties

ion channels

- generation and conduction of an action potential
2. Discuss synaptic transmission including:

- types of synaptic transmission

- transmitter release

- nerve-muscle transmission

- chemical messengers

- direct gated receptors
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- second messenger linked receptors

3. Describe the physiology of the sensory systems including:

- sensory receptor physiology

anatomy of somatic sensory system

coding of modality specific sensory information

- pain and analgesia

cortical integration of sensory perception

- visual system

processing of information in the retina

processing of vision in the central visual pathways
columnar units of visual cortex

processing in the geniculate nucleus

visual perception of motion and form.

auditory system. Within this description review the processing of hearing in the cochlea

and the central auditory pathways.

olfaction and taste

4. Discuss the physiology of the motor system including:

mechanisms of muscle contraction
muscle receptors, spinal reflexes
spinal reflexes concerned with position
brain stem reflexes controlling motion
vestibular nuclei control of movement and posture
red nucleus control of movement
cortical control of movement
cerebellar control of movement
® regional and cellular organization of the cerebellum
® functional divisions of the cerebellum
® the role of the cerebellum in planning movement
basal ganglia
® the anatomy of basal ganglia pathways
® peural transmitters in the circuits within the basal ganglia

thalamus

5. Describe the attributes of the autonomic nervous system including both the sympathetic and

parasympathetic systems.

6. Review the physiological basis of arousal and emotion. Include within this review the:

noradrenergic systems

- limbic system. Include within this review the physiologic basis for emotion and memory
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- sleeping and sleep states
- reticular activating system
] . Describe the higher cortical functions including:
- anatomy of language
- function of association cortex
8. Describe the physiological basis for cerebrospinal fluid productionand reabsorption.
9. Review the physiological control of the cerebral vasculature.
10. Discuss, in detail, the physiology of the hypothalamus and pituitary, particularly as related to

endocrinology.

NEUROPATHOLOGY

UNIT OBJECTIVES

Demonstrate knowledge of neuropathology that is pertinent to the diagnosis of diseases of the nervous
system and practice of neurological surgery.

COMPETENCY-BASED KNOWLEDGE OBJECTIVES:

%}uﬂﬁ c:

General Neuropathology

1. Describe the techniques available for examination of surgical specimens from central
nervous system, peripheral nervous system, skeletal muscle, pineal and pituitary.

2. Review the use of standard chromatic, histochemical and selected immunohistochemical stains
employed in the evaluation of surgicalspecimens from the central nervous system, peripheral nervous
system, skeletal muscle, pineal and pituitary.

3. List the techniques available for morphological examination of cerebrospinal fluid and the
abnormalities observed in cerebrospinal fluid from patients with meningeal carcinomatosis, meningeal
lymphomatosis, pyogenic meningitis and aseptic meningitis.

Central Nervous System
1. Describe the gross and histopathological features and, when applicable, the genetic
basis of the following congenital andperinatal disorders:
- encephaloceles and cranial meningoceles
- myelomeningoceles and meningoceles
- hydromyelia
- diastematomyelia and diplomyelia
- syringomyelia and syringobulbia
- Chiari I malformation
= Chiari II malformation
- Dandy-Walker malformation
- arachnoid cysts

- porencephaly
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- aqueductal stenosis

- subependymal germinal matrix hemorrhages

- posthemorrhagic hydrocephalus

- periventricular leukomalacia (white matter infarcts)

2. Describe the gross and histopathological features and characteristics of the causative agents of the
following infectious diseases:

- cranial and spinal epidural abscesses

- cranial and spinal subdural abscesses

- pyogenic bacterial meningitis and ventriculitis

- brain abscesses

- tuberculous meningitis and tuberculomas

- central nervous system sarcoidosis

- central nervous system cryptococcosis

- central nervous system

- central nervous system toxoplasmosis

- central nervous system cysticercosis

= Herpes simplex encephalitis

- central nervous system HIV infections

- central nervous system cytomegalovirus infection

3. Describe the gross and histopathological features of the following vascular lesions:
- acute, subacute, and remote infarcts
- border zone and watershed infarcts

- manifestations of embolic infarcts including those secondary to atheromatous
embolization and embolization from extracoporeal pumps

- vasculitis including temporal arteritis, primary central nervous system vasculitis,
granulomatous angiitis, and Wegener's granulomatosis

- moyamoya

- hypertensive intracerebral hemorrhages

- lobar intracerebral hemorrhages

- amyloid angiopathy

- malformations including arteriovenous malformations, cavernous angiomas, venous
angioma and capillary telangiectases

- Vein of Galen "aneurysms"

- saccular aneurysms

- infectious ("mycotic") aneurysms

- giant aneurysms

- traumatic and dissecting aneurysms

- venous and dural sinus occlusive disease
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- vascular malformations of the spinal cord
- spinal cord infarcts

4. Describe the gross and histopathological features of the following traumatic lesions:

skull fractures

- entrance and exit gunshot wounds of the skull
- gunshot wounds of the brain including internal ricochet
- epidural hematomas

- acute subdural hematomas

- chronic subdural hematomas

- recent and remote cerebral contusions

- traumatic intraparenchymal hemorrhages

- diffuse axonal injury

- traumatic cranial nerve injuries

- spinal cord injuries

- cerebral herniation syndromes

- fat embolization

- central nervous system trauma in infancy

- central nervous system radiation injuries

- manifestations of prior surgical intervention

5. Describe the gross and histopathological features and, when applicable, the metabolic basis
for the following intoxications anddeficiency states:
- hypoxic-anoxic encephalopathy

- carbon monoxide intoxication

ethanol intoxication

alcoholic cerebellar degeneration
- central pontine myelinolysis
- CNS complications of diagnostic agents including contrast material
- CNS complications of antimicrobial therapy
- CNS complications of antineoplastic therapy
- CNS complications of "street drugs"
- Wernicke's encephalopathy and thiamine deficiency
- Subacute combined degeneration and B12 deficiency
6. Describe the gross and histopathological features of the following demyelinating diseases:
- multiple sclerosis
- progressive multifocal leukoencephalopathy
- HIV vacuolar myelopathy

- postinfectious encephalomyelitis
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] Describe the gross and histopathological features and the metabolic basis for the following
leukodystrophies:
- adrenoleukodystrophy and adrenomyeloneuropathy
- Krabbe's disease
- metachromatic leukodystrophy
8. Describe the gross and histopathological features and, when applicable, the genetic basis for
the following dementias and degenerations:
- Alzheimer's disease including familial forms
- vascular dementia including Binswanger's disease and cerebral autosomal dominant
arteriopathy (CADASIL)
- Pick's disease
- other fronto-temporal dementias
- Creutzfeldt-Jacob disease and other prion diseases
- Parkinson's disease
- diffuse Lewy body disease
- Huntington's disease
- amyotrophic lateral sclerosis
- paraneoplastic degenerative diseases
9. Describe the gross and histopathological features and, when applicable, the biochemical
and genetic basis for the followingmetabolic diseases:
- Wilson's disease
- Tay Sachs disease and other GM-2 gangliosidoses
- neuronal ceroid-lipofuscinoses
- hepatic encephalopathy
- Reye's syndrome
10. Histopathological features and, when applicable, the grading criteria for the following central
nervous system neoplasms:
- diffuse fibrillary astrocytomas
- gemistocytic astrocytomas
- anaplastic astrocytomas
- glioblastoma multiforme including giant cell glioblastomaand gliosarcomas
- pilocytic astrocytomas including cerebellar, diencephalic,dorsal exophytic pontine, and
cerebral pilocytic astrocytomas
- subependymal giant cell astrocytomas
= pleomorphic xanthoastrocytoma
- oligodendrogliomas including anaplastic oligodendrogliomas and mixed
oligoastrocytomas

- ependymomas including myxopapillary ependymomas
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- subependymomas

- choroid plexus tumors

- colloid cysts

- gliomatosis cerebri

- gangliocytomas and gangliogliomas

- dysembryoplastic neuroepithelial neoplasms

- central neurocytomas

- medulloblastomas

- atypical teratoid/rhabdoid tumors

- primitive neuroectodermal tumors and cerebral neuroblastomas

- olfactory neuroblastoma

- spinal paragangliomas

- meningiomas including meningothelial (syncytial)fibrous, transitional,
psammomatous, angiomatous, and papillary meningiomas

- anaplastic and malignant meningiomas

- meningeal hemangiopericytomas

other meningeal mesenchymal tumors

- meningeal melanomatosis and melanomas

- hemangioblastomas

- lipomas

- primary central nervous system lymphomas

- metastatic carcinomas including leptomeningeal carcinomatosis

- teratomas

- dermoids and epidermoids

- schwannomas including acoustic neurinomas or vestibular schwannomas,
schwannomas of other cranial nerves, and spinal root schwannomas

11. Describe the gross and histopathological features and the genetic basis for the following
tumor syndromes:

= Neurofibromatosis type 1

- Neurofibromatosis type 2

- von Hippel-Lindau syndrome

- Tuberous sclerosis

- Cowden syndrome

- Turcot syndrome
Peripheral Nervous System

1. Describe the gross and histopathological features and, when applicable, the genetic and
biochemical basis for the following disorders of peripheral nerves:

- compressive and traumatic neuropathies
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- leprosy
- diabetic and uremic neuropathy
- Charcot-Marie-Tooth disease
- Guillain-Barre syndrome
- sympathetic dystrophy
2. Describe the gross and histopathological features of the following neoplastic and
tumorous disorders of peripheral nerves:
- peripheral schwannoma

- neurofibromas

malignant peripheral nerve sheath tumors

- spinal root and peripheral nerve root cysts

Pituitary and Pineal
1. Describe the gross and histopathological features of the following pituitary conditions:
- pituitary adenomas including null cell adenomas, growth hormone secreting adenomas,
prolactin secreting adenomas, ACTH secreting adenomas, and oncocytomas
- craniopharyngiomas including adamantinomatous and squamopapillary
craniopharyngiomas
- Rathke pouch (cleft) cysts
- pituitary involvement by metastatic neoplasms
- lymphocytic hypophysitis
- pituitary infarcts including pituitary "apoplexy"
- pituitary lesions resulting from closed head trauma
- empty sella syndromes
2. Describe the gross and histopathological features of the following lesions of the pineal:
- germinomas
- teratomas and embryonal carcinomas
- pineoblastomas and pineocytomas

- metastatic carcinoma

Skull and Spine (including intervertebral discs)
1. Describe the gross and histopathological features of the following disorders of the skull:
- dermoids and epidermoids
- hemangiomas

= osteomas

chordomas

solitary and multifocal eosinophilic granuloma

- Paget's disease including secondary osteosarcoma
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- metastatic carcinomas
- plasmacytoma including myeloma
2. Describe the gross and histopathological features of the following disorders of the spine
and intervertebral discs:
- herniated intervertebral discs
- pyrophosphate disease including involvement of ligamentum flavum
- tumoral calcinosis
- hemangiomas

- chordomas

eosinophilic granulomas

metastatic carcinomas including epidural metastases
- plasmacytoma including myeloma
- lymphomas
- primary bone tumors
- spinal osteomyelitis including tuberculous and fungal spinal osteomyelitis
Eye and Orbit
1. Describe the gross and histopathological features of the following ocular lesions:
- retinoblastomas
- ocular melanomas
2. Describe the gross and histopathological features of the following orbital lesions:
- optic nerve gliomas

- optic nerve meningiomas

orbital lymphomas and pseudotumors
- orbital metastases
Miscellaneous
1. List the gross and histopathological features found in temporal lobectomy and cerebral
hemispherectomy specimens removed duringepilepsy surgery.
2. Review the gross, histopathological, and cytopathological features that can be observed in shunt
revision specimens.
3. Describe the gross, histopathological, and cytopathological features that can be observed with
indwelling pump and intrathecal catheterspecimens.
4. Cite the techniques for examination of foreign objects removed from the nervous system and
the need for documentation of chain of custody when of potential legal significance.
5. Describe the histopathological features of myotonic dystrophy and central core myopathy and
list the potential implications of these diseaseswith regard to adverse anesthetic reactions including

development of malignant hyperthermia.

NEUROPHARMACOLOGY UNIT
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OBJECTIVES
Demonstrate knowledge of pharmacology that is pertinent to the treatment of neurological disorders and
diseases which affect the nervous system.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
%uﬂﬁ lo-on:
1. Review basic cellular neurotransmission. In the course of this review discuss:
- the synapse

- membrane potentials

- ion pumps

ion channels
- transmitter secretion
- transmitter identification
2. Define and discuss receptors and receptorpharmacodynamics including:

- receptor classification

receptor identification

- dose response curves

agonists and antagonists
- receptor modulation
3. Discuss the neurotransmitter acetylcholine in detail. Include withinthe context of the discussion:
- cholinergic receptor classification
- functional aspects of cholinergic receptors
- synthesis, storage, and release of acetylcholine
4. Discuss the catecholamine neurotransmitters (norepinephrine and dopamine) in detail.

Include within the context of the discussion:

biosynthesis of catecholamines
- storage and release of catecholamines
- anatomy of catecholamine receptors
- adrenergic receptors
- dopaminergic receptors
5. Discuss the neurotransmitter serotonin in detail. Include withinthe context of the
discussion:
- anatomy of serotonin receptors
- biosynthesis, storage and release of serotonin
- sub-types of serotonin receptors
6. Discuss the neurotransmitter glutamate in detail. Include withinthe context of the discussion
- biosynthesis, storage and release of glutamate
- ionotropic glutamate receptors

® NMDA receptors and subunits
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® non-NMDA receptors and subunits
- metabotropic glutamate receptors
® Group I metabotropic receptors and subunits
® Group II metabotropic receptors and subunits
® Group III metabotropic receptors and subunits
- role in neurological disorders
] . Discuss the neurotransmitters GABA and glycine in detail.
- synthesis, uptake, and release
- physiology and pharmacology
- clinically relevent agonists and antagonists of GABA andglycine
receptors
8. Discuss the peptide neurotransmitters.
9. Describe the pharmacology of each of the drugs used to treat neurological

disorders.

NEUROLOGY UNIT

OBJECTIVES

Demonstrate an understanding of the neurologic examination, diagnostic neurologic testing,
neurologic diseases and their treatment.

COMPETENCY-BASED KNOWLEDGE OBJECTIVES:

F to-or 10z TR <:

1. Discuss electroencephalography. Recognize normal andabnormal EEG patterns. Identify
specific epileptic conditions by EEG findings.

2. Describe the principles of sensory evoked potential testing (SEPs). Discuss how SEPs may
be useful diagnostically.

3. List the indications for using intraoperative SEP monitoringand describe in detail how
the procedure may be performed.

4. Describe the principles of visual evoked potential testing (VEPs). Discuss how VEPs
may be useful diagnostically.

5. Describe the principles of motor evoked potential testing (MEPs). Discuss how MEPs
may be useful diagnostically.

6. List the indications for using intraoperative MEP monitoringand describe in detail how
the procedure may be performed.

7. Discuss electromyographic (EMG) testing in detail. Describe how the testing is performed and
review the diagnostic capabilities of EMG testing. Describe the EMG changes associated with
neuromuscular pathology.

8. List the indications for using intraoperative EMG testing and describe in detail how the

procedure may be performed.
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9. Discuss nerve conduction velocity (NCV) testing in detail. Describe how the testing is
performed and review its diagnostic capabilities. List the transmission velocities of the major nerves.
Describe NCV changesobserved in neuropathy.
10. Define delirium and dementia. List the differential diagnoses for each.
11. Define and discuss coma and altered states of conciousness.
12. Describe the evaluation of a patient with syncope.
13. Describe the etiology and pathogenesis of cerebrovascular disease.
14. Review the clinical presentation and discuss the radiographic evaluation, clinical evaluation, and
management of the following:
- transient ischemic attacks

- cerebral infarction

cerebral and cerebellar hemorrhage

subarachnoid hemorrhage
- venous infarction
15. Identify the primary causes of stroke in the pediatric population.
16. Comprehensively discuss the etiology, clinical presentation, diagnostic
evaluation, and management of cerebral vasculitis.
17. Differentiate between basal occlusive disease with andwithout telangiectasia. Review
the prognosis and treatment options for each.
1 8. Describe the acute and chronic effects of ionizing radiation onthe central nervous system.
19. Review the diagnosis and management of pseudotumor cerebri.
20. Discuss the diagnosis and management of normal pressure hydrocephalus.
21. Discuss the management of hyperosmolar hyperglycemicnonketotic diabetic coma.
22. Review the neurological manifestations of altitude sickness.
23. List the neurological manifestations of decompression sickness.
24. Describe autism.
25. Revivew the general topic of chromosomal abnormalities as they may relate to the central
nervous system including etiology, inheritance patterns, penetrance, and laboratory diagnosis.
26. List the major syndromes characterized by obesity and hypogonadism,
including Prader-Willi syndrome.
27. Discuss agenesis of the corpus callosum.
28. Discuss anencephaly, microencephaly, and megalencephaly.
29. List the major disorders of amino acid and purine metabolism. Discuss the
neurological manifestations of each.
30. Review each of the major storage diseases including:
-  GMI1-Gangliosidoses
-  GM2-Gangliosidoses
-  Fabry disease
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- Gaucher disease
-  Niemann-Pick disease
-  Farber disease
- Wolman disease
-  Refsum disease
- Cerebrotendinous Xanthomatosis
- Neuronal ceroid lipofuscinoses
3 1. Review each of the major leukodystrophies including:
= Krabbe leukodystrophy
= metachromatic leukodystrophy
= X-linked leukodystrophies with and without adrenal involvement.
32. Review each of the major mucopolysaccharidoses including:
- Hurler syndrome (MPS IH)
- Hunter syndrome (MPS II)
- Sanfilippo syndrome (MPS III)
- Morquio syndrome (MPS IV)
- Maroteaux-Lamy syndrome (MPS VI)
33. Review the disorders of carbohydrate metabolism including:
- glycogen storage diseases
- Lafora disease and other polyglucosan storage diseases
34. Discuss hyperammonemia as it relates to neurological dysfunction.
35. Discuss adrenoleukodystrophy as it relates to neurological dysfunction
including Reye's syndrome.

36. Review the major syndromes of dysfunctional copper metabolism including:

- hepatolenticular degeneration (Wilson disease)
- trichopoliodystrophy (Menkes' syndrome)
377. Review the pathogensis, clinical presentation, diagnosis, and treatment of acute intermittent
porphyria. List drugs to avoid in patientswith porphyria (i.e., sulfa drugs, etc.).
38. Review the pathogensis, clinical presentation, diagnosis, and treatment of
abetalipoproteinemia.
39. orders associated with xeroderma pigmentosum.
40. List the major cerebral degenerative disorders of childhood including:
- progressive sclerosing poliodystrophy
- spongy degeneration
- infantile neuraxonal dystrophy
- Hallervorden-Spatz disease

- Pelizacus-Merzbacher disease
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Alexander disease
Cockayne syndrome
peroxisomal diseases

Leigh disease

41. Review in detail the major neurocutaneous disorders including:

neurofibromatosis, Type 1 and Type 2
encephalotrigeminal angiomatosis
incontinentia pigmenti

tuberous sclerosis

42 . Discuss Leber Herditary Optic Atrophy.

43 Review the salient features of progressive external ophthalmoplegia.

44 Define peripheral neuropathy, polyneuropathy,mononeuropathy, mononeuropathy

multiplex, and neuritis.

45, Review the major inherited neuropathies including:

peroneal muscle atrophy
Dejerine-Sottas disease
Refsum disease

hereditary sensory neuropathy

porphyric neuropathy

46. Discuss the etiology, clinical presentation, diagnosis, treatment, and prognosis of Guillain-

Barre syndrome.

477. List the major acquired neuropathies other than Guillain-Barre syndrome including:

chronic demyelinating polyneuritis
acute and chronic idiopathic sensory neuropathy
acute pandysautonomia
tick paralysis
brachial neuropathy (neuralgic amyotrophy)
radiation neuropathy
cold neuropathy
cryoglobin neuropathy
diabetic neuropathy
hypothyroid neuropathy
acromegalic neuropathy
vasculitic neuropathy
uremic neuropathy
hepatic neuropathy
infectious neuropathies

leprosy
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- acquired immunodeficiency virus
- Lyme
- herpes zoster
- sarcoid neuropathy
- paraneoplastic neuropathy
- amyloid neuropathy
- polyneuropathy associated with plasma cell dyscrasia
- polyneuropathy associated with dietary deficiencies
- neuropathy induced by metals
- arsenic
- lead
- mercury
- thallium
- drug-induced neuropathy
- neuropathy produced by aliphatic chemicals
48. Discuss the major hereditary ataxias including:
- Friedreich ataxia
- Levy-Roussy syndrome
- hereditary cerebellar ataxia
49, Review the major noninherited forms of cerebellar ataxia including:
- acute cerebellar ataxia in children
- ataxia telangiectasia
- Marinesco-Sjogren syndrome
- Ramsay-Hunt syndrome
- Joseph disease
50. Discuss the pathophysiology, clinical presentation, treatment, and prognosis of Alzheimer's
disease, Pick disease, and diffuse Lewy bodydisease.
51. Define hemichorea and hemiballismus.
52. Review the pathophysiology, clinical presentation, treatment,and prognosis of
Syndenham chorea, Huntington's disease, and senile chorea.
53. Define myoclonus.
54. Review Tourette's syndrome.
55. Review the major general and focal dystonic conditions.
56. Define benign essential tremor.
57. Discuss the pahtophysiology, clinical presentation,diagnosis, treatments and
prognosis of Parkinsonism in detail.
58. Define progressive supranuclear palsy.

59. Review the pathophysiology, clinical presentation, diagnosis,and treatment of tardive
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dyskinesia.
60. Discuss hereditary spastic paraplegia.
61. List the major generalized and focal forms of spinal muscularatrophy including:
- Wernig-Hoffmann disease
- Kugelberg-Welander syndrome
- benign focal amyotrophy
62. Describe the pathophysiology and neurological manifestations of poliomyelitis.
63. Review the pathophysiology, clinical presentation,diagnosis, treatment, and
prognosis of amyotrophic lateral sclerosis.
64. Review the pathophysiology, clinical presentation, diagnosis, treatment, and prognosis of
subacute combined degeneration of the spinal cord.
65. Review the pathophysiology, clinical presentation,diagnosis, treatment, and
prognosis of juvenile and adult myasthenia gravis.
66. Review the pathophysiology, clinical presentation,diagnosis, treatment, and
prognosis of botulism.
67. Review the common muscular dystrophies including:
= Duchenne muscular dystrophy
- fascioscapulohumeral muscular dystrophy
- myotonic muscular dystrophy
- myotonia congenita
- congenital muscular dystrophy
68. Review the major periodic paralysis syndromes including:
- familial periodic paralysis
- hypokalemic periodic paralysis
- hyperkalemic periodic paralysis
- paramyotonia congenita
69. Discuss polymyositis.
70. Review the epidemiology, pathophysiology, clinical presentation, diagnosis, treatment,
and prognosis of multiple sclerosis.
71. Define Marchiafava-Bignami disease.
72. Review central pontine myelinolysis in detail.
"73. Discuss multiple system atrophy.
74 . Review the pathophysiology, clinical presentation,diagnosis, treatment, and
prognosis of migraine headaches.
75. Discuss the diagnosis and management of non-migrainous headache syndromes.
76. Review the pathophysiology, clinical presentation,diagnosis, treatment, and
prognosis of the common epileptic disorders in detail.

"7’]. Define status epilepticus and discuss the medical treatment ofsame.
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778. Describe the neurological implications of the common collagen- vascular diseases.
79. Describe the neurological implications of alcoholism.
80. Discuss the neurological aspects of pregnancy.
81. Review malignant hyperthermia.
NEURORADIOLOGY
UNIT OBJECTIVES
Demonstrate an understanding of neuroradiological imaging and interventions as they specifically relate to
neurosurgical patients.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
%I‘Irﬁ.lﬁ lo-on:
1. Describe the precautions which should be taken when performing radiologic
examinations.
2. Identify the normal anatomical structures of the skull onantero- posterior, lateral,
Towne, and submental vertex radiographs.
3. List the indications for carotid and cerebral angiography.
4. Review the potential complications to intravenous contrast agentsand discuss the management
of same.
5. Identify the major arteries and veins of the neck and brain on angiograms.
6. Describe the concepts of computerized tomographic (CT) scanning.
7. dentify the normal anatomical structures of the scalp, skull, dura, brain, and cranial
vasculature on CT scans.
8. Describe the concepts of magnetic resonance (MR) scanning. Review the various imaging
sequences which may be obtained.
9. Identify the normal anatomical structures of the scalp, skull, dura, brain, and cranial
vasculature on MR scans.
10. Recognize common traumatic injuries which may be detected by skull radiographs

including:

linear skull fractures
- depressed skull fractures

- pneumocephalus

foreign bodies
11. Recognize common pathologic conditions which may be detected by skull radiographs
including:
- neoplasms
- fibrous dysplasia
- congenital bone diseases
- metabolic bone disorders

- infections
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12. Recognize common traumatic injuries which may be detected by head CT including:
- skull fractures
- pneumocephalus
- intracranial hematomas
- epidural
- acute subdural
- chronic subdural
- intraparenchymal
- intraventricular
- cerebral contusions
- subarachnoid hemorrhage
- foreign bodies
13. Recognize common pathologic conditions which may be detectedby head CT including:
- ischemic infarction
- venous infarction
- hydrocephalus
= Cysts
- tumors
- cerebral edema
- infections
- congenital abnormalities
- infections
14. Recognize common traumatic injuries which may be detected by head MR scans
including:
- pneumocephalus
- intracranial hematomas
- epidural
- acute subdural
- chronic subdural
- intraparenchymal
- intraventricular
- cerebral contusions
- diffuse axonal injury
15. Recognize common pathologic conditions which may be detected by head MR scans
including:
- ischemic infarction
- venous infarction

- hydrocephalus
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- cysts
- tumors

- cerebral edema

vascular occlusions
- infections
- congenital abnormalities
16. Identify the normal anatomical structures of the craniovertebral junction on plain
radiographs.
17. Review the radiographic diagnoses of platybasia and cranial settling.
18. Describe the plain radiographic findings of commontraumatic injuries to the
craniovertebral junction including:
- occipital condyle fractures
- atlanto-occipital dislocation
- Jefferson fractures
- posterior atlas fractures
- dens fractures
- axis body fractures
- hangman's fracture

- atlas and axis facet fractures

atlanto-axial rotatory dislocation

19. Distinguish between orthotropic and dystropic os odontoideum.
20. Describe the common congenital abnormalities of the craniovertebral junction.
21. Recognize common spinal congenital abnormalities on plain radiographs.
22. Recognize common spinal traumatic injuries which may be detected by plain radiographs
including:
- vertebral body fractures
- facet fractures and dislocations
- posterior element fractures
- transverse process fractures
- vertebral subluxation/dislocation
23. Recognize common spinal degenerative conditions which may be detected by plain
radiographs.
24. Discuss the indications for CT and MR scanning of the spine inthe setting of trauma.
25. Describe the CT scan appearance of each of the traumaticspinal lesions previously
listed.
26. Describe the MR scan appearance of:

- spinal ligament injury
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- traumatic disc herniation
- spinal cord contusion
- spinal epidural hematoma
27. Recognize common spinal degenerative conditions which may be detected by MR
including:
- disc degeneration
- disc herniation
- degenerative spinal stenosis
- facet hypertrophy
- osteophyte formation
- foraminal stenosis
- degenerative spondylolisthesis
- degenerative scoliosis
- ossification of the posterior longitudinal ligament
28. Identify spinal and spinal cord tumors on CT and MR scans.
29. Discuss the indications for spinal myelography.
30. Review the indications for spinal angiography.
3 1. Discuss the use of both the radiographic contrast and radionuclide shuntogram in

evaluating neurosurgical patients.

D.

Hii <:
1. Identify the common carotid and vertebral circulation congenital variants on
angiograms.
2. Recognize intracranial aneurysms on angiograms.
3. Identify and characterize intracranial vascular malformationson angiograms.
Recognize:
- arteriovenous malformations
- venous angiomas
- arteriovenous fistula
- feeding vessels
- draining veins
- associated aneurysms
- degree of shunting
4. Discuss the angiographic evaluation of carotid and vertebral disease.
5. Review the role of MR angiography and venography in the evaluation of cerebrovascular
disease, neoplasms, and trauma.
6. Describe the radiological evaluation of CNS vasculitis.

] . Describe the radiological evaluation of spinal vascular malformations.
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8. Discuss the role of myelography in the evaluation ofneurosurgical patients.

9. Discuss the radiological evaluation of suspected CNS and spinal infection.

10. Review MR neurography.

11. Describe the appearance of peripheral nerve tumors on MR scans.

12. Revie the role of radionuclide scans in the evaluation of patients with suspected cranial and
spinal disease.

13. Discuss the use of intraperative radiographs and fluoroscopy.

14. List the indications for CT-and MR-guided biopsies.

15. Describe the concepts of ultrasonography.

16. Review the findings of normal and abnormal neonatalcranial ultrasound.

17. Review the findings of normal and abnormal carotid ultrasounds.

1 8. Discuss the use of transcranial doppler ultrasonography in the management of patients with

subarachnoid hemorrhage, trauma, and occlusive vascular disease.

D.

v
Ui &:
1. Review the indications for interventional endovascular therapies for:
- aneurysms
- vasospasm
- cranial vascular malformations
- spinal vascular malformations

- tumor embolization

carotid and vertebral stenosis

carotid and vertebral dissection
2. Describe the indications and techniques of endovascular trial occlusions.
3. Review the role of quantitative cerebral blood flow studies inthe management of
neurosurgical patients.
4. Describe the concepts of positron emission tomography. Review the indications for obtaining
such scans.
5. Describe the concepts of functional MR imaging. Review the indications for
obtaining such scans.
6. Describe the concepts of MR spectroscopy. Review the indicationsfor obtaining such
evaluations in neurosurgical patients.
/. Discuss the indications and technique of discography. Describe the procedure.
8. Discuss the indications for percutaneous vertebroplasty. Describethe procedure.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
ﬁ%’uﬂﬁ lo-on:
1. Order appropriate radiological evaluations in a timely fashion.

2. Complete radiological requisitions properly.
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3. Demonstrate the ability to accurately interpret the radiographicstudies of trauma patients.

¥ <:

D.

1. Demonstrate the ability to accurately interpret carotid and vertebral angiograms.

2. Demonstrate the ability to accurately interpret spinal angiograms.

3. Demonstrate the ability to accurately interpret spinal myelogramsand post-myelogram CT
scans.

4. Demonstrate the ability to accurately interpret cranial and spinal CT and MR scans of

nontraumatic lesions.

D.

Hilii &
1. Demonstrate the ability to accurately interpretradiological examinations of
neurosurgical patients.
2. Demonstrate the ability to use intraoperative ultrasonography.
GENERAL CLINICAL TOPICS
FLUIDS, ELECTROLYTES, AND NUTRITION UNIT
OBJECTIVES
Demonstrate an understanding of normal and pathologic fluid and electrolyte homeostasis.
Demonstrate an ability to maintain normal electrolyte balance. Demonstrate an understanding of the basics
of nutritional management in neurosurgical patients.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
FIT -0 10z FUTT <
1. Discuss the normal distribution of intracellular and extracellularfluid and electrolytes
including:
= sodium and water distribution and metabolism

= clinical assessment of water and sodium balance and the concept of osmolality

normal maintenance requirements
- management of pathologic conditions such as diabetes insipidus and the syndrome of
inappropriate antidiuretic hormone secretion
- cerebral salt wasting
2. Review the potential implications of diuresis and fluid restrictionon water and electrolyte
balance.
3. Briefly review the potential clinical implications of calcium, phosphorous, and magnesium
excesses and deficiencies and the treatmentof same.
4. Review the criteria for nutritional assessment including:
= history of significant weight loss
- hypoalbuminemia
- impaired immune response including diminished total lymphocyte count and anergy

- physical signs of malnutrition
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5. Briefly describe the metabolic responses to starvation and stress.
6. Describe and contrast the indications, contraindications, complications, and
benefits of enteral and parenteral nutrition.
7. Analyze the implications of specific nutritional deficiencies as they relate to
neurological and neurosurgical diseases.
8. Briefly review swallowing disorders.
9. Describe the common changes of metabolism and nutritional requirements of
trauma patients and their evaluation.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
FIT -0 10z FUAT <
l. Demonstrate an ability to manage the fluid and electrolyte requirements of
neonatal, pediatric, and adult neurosurgical patients.
2. Demonstrate the ability to place central venous catheters.
3. Demonstrate the ability to place enteral feeding tubes.
4. Demonstrate an ability to prescribe appropriate parenteral and enteral nutrition.
5. Recognize and treat the complications of parenteral and enteral feeding including:
- line sepsis
- glucose intolerance
- diarrhea
- dehydration

6. Recognize swallowing disorders and manage same.

GENERAL CRITICAL CARE UNIT
OBJECTIVES
Demonstrate an ability to triage neurosurgical patients to and from a critical care setting. Demonstrate a
knowledge of and the ability to manage neurosurgical patients in the critical care setting.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
%I‘Irﬁ.lﬁ lo-on:
1. Define the adult and pediatric patient which would be best served ina critical care setting;
include both medical and neurosurgical issues within the context of this discussion.
2. Review general medical issues pertinent to the management of neurosurgical patients
in a critical care setting including:
. prophylaxis of gastrointestinal hemorrhage
. prophylaxis of pulmonary morbidity
- prophylaxis, diagnosis, and treatment of venous thrombosis and pulmonary
embolism
- skin care

- eye care
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- physical therapy to maintain strength and joint range of motion
- universal precautions
- workup and treatment of sepsis
3. Describe the indications and pharmacokinetics for medications commonly used in the
management of critically ill neurosurgicalpatients including:
- vasoactive drugs
- ionotropic drugs
- bronchodilators
- diuretics
- antiarrhythmics
- antihypertensives
- antimicrobials
- anticonvulsants
4. Describe the clinical presentation, evaluation, and treatment of infections which
commonly occur in critical care neurosurgical patients.
5. Review the indications for intubation including:
- loss of patient airway
- respiratory insufficiency
- inability to protect airway
6. Discuss commonly used pulmonary values including:
- measured pulmonary functions
- rate
- minute ventilation
- spontaneous tidal volume
- forced vital capacity (FVC)
- functional residual capacity (FRC)
- maximum ventilatory volume (MVV)
- ventilator modes and settings
- pressure versus volume ventilation
- continuous positive airway pressure (CPAP)
- intermittent positive airway pressure (IPAP)
- pressure support
- assist control
- intermittent mandatory ventilation (IMV)
- positive end expiratory pressure (PEEP)
- rate
- tidal volume

7. Review the indications for weaning patients from ventilatory support. Describe the methods by
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which this is accomplished and the general pulmonary parameters a patient must demonstrate prior to
extubation.
8. Discuss the medications used to improve pulmonary function.
9. Briefly review the following cardiac function parameters:
- preload
- afterload
- contractility
10. Review the indications for implementing the following monitoring devices. Briefly describe
how the information obtained is utilized tooptimize patient management:
- arterial catheters
- central venous catheters
- Swan-Ganz catheters
- pulse oximetry
- electrocardiographic monitoring
- end-tidal CO2 monitors
11. List the signs of acute myocardial ischemia and briefly discussthe emergent treatment of
this condition.
12. Review the impact of renal insufficiency as it pertains tothe management of
neurosurgical patients.
13. Briefly discuss the diagnosis and management of acuterenal insufficiency.
14. Describe the diagnosis and management of an ileus. List the differential
diagnosis for an ileus.
15. review the diagnosis and management principles of the following endocrine disorders:
- hypo/hyperthyroidism
- hypo/hyperparathyroidism
- adrenal cortical excess and deficiency
- diabetes mellitus
- diabetes insipidus
16. Review the medical and legal definitions of brain death.
17. Discuss moral and ethical issues pertaining to criticallyill neurosurgical
patients including:
- patient or family requests to withhold or withdraw treatment
- organ donation.
18. Summarize the physiology of hydrogen ion production and excretion.
19. Briefly discuss acute and chronic buffering systems.
20. Discuss metabolic acidosis and alkalosis.
21. Discuss respiratory acidosis and alkalosis.

22. Review the effects of acid-base disturbances on the centralnervous system and intracranial
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pressure.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
FUIR -0 10z FUTT <
1. Obtain ACLS and ATLScertification.
2. Demonstrate the ability to perform an initial evaluationand management of
critically ill neurosurgical patients.
3. Perform the following procedures:
- orotracheal intubation
- nasogastric intubation
- bladder intubation
4. Serve on a trauma team.
5. Demonstrate an ability to manage neurosurgical patients in acritical care setting.
6. Diagnose and treat acid-base abnormalities in neurosurgical patients.
/. Demonstrate an understanding of the management of complex acid- base disturbances in the
critical care setting.
%H?Jﬁ &:
1. Oversee and direct the junior and middle level resident management of
critically ill neurosurgical patients.
INFECTION
UNIT OBJECTIVES
Demonstrate an understanding of the factors related to the acquisition, diagnosis, and treatment of
infections as they pertain to neurosurgical patients. Describe the typical presentation and treatment of common
neurosurgical infections. Review the methods used to minimize infectious complications in neurosurgical
patients. Demonstrate an understanding of the techniques to minimize the risk of spread of viral infections,
including hepatitis and human immunodeficiency virus (HIV).
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
Fr to-on 102 FUTA <:
1. List the common organisms responsible for meningitis in anage related fashion.
2. List the common CNS infections and describe the populations which are most at risk for each.
3. List the common opportunistic CNS infections and describe the populations which are
most at risk for each.
4. Describe in detail the clinical and pathological symptoms andfindings associated with CNS
infections.
5. Discuss the radiological evaluation of patients with suspected and known CNS infections.
6. Review the indications for alerting individuals at risk forinfections based on exposure to a
patient with a known CNS infectious process.
7. Review each major class of antimicrobial drugs:

- describe the potential of resistance to each drug
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- list the potential complications of each agent
- review the serological monitoring of each antimicrobial agent including the need for
monitoring renal, hepatic, and hemopoietic function
- indicate which drugs will traverse the blood-brain barrier and which will not
- demonstrate a knowledge of the pharmacokinetics of each antimicrobial agent
- describe the potential complications of each antimicrobial drug and explain how to
monitor for and detect same
- review the rationale for monitoring drug levels and list the therapeutic levels of
antimicrobials commonly used to treat neurosurgical infections
8. Discuss the advantages and disadvantages of treatment of CNS infections with
corticosteroids.
9. Review the role of anticonvulsant therapy in the management of CNS infections.
10. List the universal precautions for prevention of infection asthey pertain to health care
workers in general and neurosurgeons in particular.
11. Discuss the role of hand washing as the most important method of preventing infection.
12. Describe the role of the clinical epidemiologist in trackinginfectious disease incidence and
potential sources of infection within the hospital and community setting.
13. Review the mode of transmission, diagnosis, and treatment of non- CNS infections which
may commonly arise in neurosurgical patients suchas:
- respiratory infections
- urinary tract infections
- wound infections
14. Review the prevention, diagnosis and management of sepsis.
15. List the common sources of a postoperative fever.
16. Describe the workup for a febrile patient.
17. Discuss the use of prophylactic antibiotics.
18. Review the symptoms, clinical evaluation and management of patients with shunt
infections.

19. Discuss prion disease and precautions to be taken when it is suspected.

COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
FR - 18z 1R <
1. Demonstrate the ability to use universal precautions.
2. Demonstrate the ability to use sterile technique.
3. Appropriately diagnose and treat non-CNS infections inneurosurgical patients.
4. Appropriately diagnose and treat CNS infections inneurosurgical patients.
NEUROSURGICAL CLINICALTOPICS
CEREBROVASCULAR SURGERY UNIT
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OBJECTIVES
Demonstrate an understanding of the anatomy, physiology, pathophysiology and presentation of
cerebrovascular diseases, including ischemic and hemorrhagic stroke, and other diseases and
malformations of intracranial, extracranial, and spinal vasculature. Demonstrate the ability to formulate
and implement a diagnostic and treatment plan for cerebrovascular diseases, including medical and
surgical management.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
‘%‘tﬁ]ﬁ -om:
1. Describe the anatomy of the extracranial and intracranial vessels, including the carotid,
vertebral, and spinal arteries.
2. Describe the location of key perforating arteries involving the anterior and posterior circulation,
their target distribution, and the consequence of occlusion or injury.
3. Review the anatomy of the venous circulation as it pertains to the central nervous system.
4. Identify the classic syndromes of vessel occlusion of the following:

- internal carotid artery

middle cerebral artery
- anterior cerebral artery
- recurrent artery of Heubner

- anterior choroidal artery

vertebral artery
- posterior inferior cerebellar artery (PICA)
- lower and upper basilar trunk

5. Identify the classic brain stem ischemic syndromes.

6. Explain the concepts of cerebral blood flow, cerebral autoregulation (hemodynamic and
metabolic), ischemic thresholds, intracranial pressure,and cerebral perfusion pressure. Describe the
impact of intracranial hypertension with and without mass lesion on cerebral blood flow.

7. Recognize the common causes of brain ischemic states including:

- cardiac embolism

embolism from proximal vasculature
- large vessel occlusion
- intracranial conducting vessel occlusion
- small vessel disease
8. Associate computed tomography (CT) and magnetic resonance (MR) evidence of ischemic
injury with likely anatomic substrate.
9. Describe the epidemiology, physiology, and underlying pathophysiology of ischemic
brain injury, including concepts of critical therapeutic window.
10. Recognize the common causes of intracranial and intraspinal hemorrhage

including:
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- aneurysmal disease

vascular malformations
- hypertension
- vasculopathies
- degenerative diseases
- hemorrhagic arterial infarction
- venous infarction.

11. Relate typical imaging characteristics of central nervous system hemorrhagic lesions
to probable causes.

12. Categorize common causes of intracranial hemorrhage, subarachnoid hemorrhage, and
ischemic stroke.

13. Explain the principles of fluid and electrolyte resuscitation and maintenance, respiratory
physiology, cardiac physiology, and nutritional physiology, as applied to the neurological patient
following ischemic or hemorrhagic stroke. Integrate this knowledge with the specific issues ofthe
perioperative period.

14. Recognize the need for laboratory evaluation for systemic illness.

15. List the appropriate diagnostic neuro-imaging studies utilized to evaluate ischemic and
hemorrhagic stroke.

16. Recognize the typical clinical course of patients with ischemicand hemorrhagic stroke,
including peak risk intervals for edema, vasospasm, re- bleeding, etc.

17. Identify the periods of high vulnerability to systemic complications of cerebrovascular
illness, including deep venous thrombosis, pulmonary embolism, bacterial pneumonia, aspiration,
congestive heart failure, etc.

18. Explain the principles of augmentation of cerebral blood flowduring cerebral vasospasm.

19. Discuss the principles and indications for medical, endovascular,and surgical interventions for
ischemic and hemorrhagic stroke.

20. Relate the principles of timing of medical, endovascular, andsurgical intervention in these
same disease states.

21. Explain the principles, indications for, and complications of barbiturate coma.

22. Recognize the principles and interpretation of normal and common abnormal findings on
skull, chest, and abdominal x-rays in the Critical Care Unit.

23. Describe the fundamentals of CT scanning, including the typical appearance of acute,
subacute, and chronic blood, calcification,ventricular anatomy, and mass effect.

24. Describe the typical CT appearance of hemorrhagic and ischemic stroke. Provide a detailed
explanation for the typical delay between theonset of stroke and appearance of confirmatory CT
findings.

25. Explain the fundamentals of MR imaging. Distinguish between normal and abnormal

findings within the realm of cerebrovasculardisease. Recognize the classic MR appearance of:
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- arteriovenous malformations
- venous angiomas

- cavernous malformations

- aneurysms

26. List the indications for non-invasive vascular imaging, including ultrasound, magnetic
resonance angiography (MRA), and CT angiography. Recite the limitations of non-invasive studies.

277. Describe the practical application of commonly employed non- invasive studies, such
as transcranial Doppler, in the setting of cerebral vasospasm.

28. List the indications for catheter angiography. Interpret the findingsof angiography in ischemic
and hemorrhagic cerebrovascular conditions. Identify the key segments of the internal carotid artery
including the upper cervical, petrous, cavernous, and supraclinoid components.

29. Recite the principles of localizing focal intracranial and spinal vascular pathology by the use
of traditional topographic measurements andthe application of stereotactic guidance.

30. Describe the surgical anatomy and the principles of exposure ofthe cervical carotid artery.

3 1. Describe the principles of pterional craniotomy, including scalp and bony anatomy, as well as
the anatomy of the sphenoid ridge.

32. Explain the principles of cerebrovascular surgery detailed inthe previous objectives to
medical students and allied health personnel during conferences.

%’J’uﬂﬁ c:

1. Recognize controversies regarding the basic neuroscience knowledge concepts mastered during
junior residency.

2. Explain the principles of ischemic neuronal protection and salvage.

3. Review the principles of guideline development and outcome assessment related to the basic
knowledge objectives achieved duringjunior residency.

4. Display an understanding of the principles of hypothesis development and testing, and statistical
analysis as applied to clinical research trials, aswell as the critique of scientific manuscripts.

5. Recognize areas of controversy related to management protocols in cerebrovascular patients
achieved during junior residency.

%uﬂﬁ &:

l. Demonstrate a sophisticated understanding of current literature related to basic neuroscience
knowledge objectives acquired as a junior and middle resident. Define scientific hypotheses in relationship
to controversies and evolving knowledge regarding these same objectives and demonstrate the ability to
interpret and adapt new knowledge to evolving patient-care paradigms.

2. Demonstrate a mature fundamental knowledge in clinical and teaching conferences, specialty
conferences, and in publications and scientific presentations.

3. Understand the guidelines, protocols, and literature controversies regarding the
diagnostic imaging modalities available in cerebrovascular disease.

COMPETENCY-BASED PERFORMANCE OBJECTIVES:
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1. Performa comprehensive neurological history and clinical examination.

2. Perform a comprehensive systemic evaluation.

3. Adapt comprehensive evaluation to specific pertinent positivesand negatives with regard to
ischemic and hemorrhagic stroke.

4. Demonstrate an understanding of urgency and the ability toprioritize during emergent aspects
of hemorrhagic and ischemic disease states.

5. Demonstrate the ability to manage cardiac and pulmonary complications following

cerebrovascular illness and therapy, and review the need for specialty and subspecialty consultations.

6. Apply the principles of perioperative care following common endovascular and surgical

procedures directed at cerebrovasculardisease.

/. Demonstrate the ability to be vigilant in the clinical detection ofsubtle neurological change

during the acute and subacute phases of illness.

8. Demonstrate the ability to place an arterial catheter, central venous catheter, and pulmonary

artery catheter. Perform placement of a ventricular catheter via a burr hole or twist-drill craniostomy.

9. Perform lumbar puncture and cerebrospinal fluid (CSF)reservoir tapping.

10. Define the proper placement of a craniotomy flap in the planned surgical evacuation of
hematoma. This should be performed using both topographical as well as stereotactic-assisted
navigation techniques.

11. Assist in the opening, exposure, and closure of cervical carotid procedures.

12. Assist during pterional craniotomy for vascular disease.

13. Assist in the performance of intracranial hematoma evacuation.

14. Demonstrate the ability to keep accurate and timely records.

FUIN <:

D

1. Perform pterional craniotomy for vascular disease.

2. Demonstrate the ability to make independent managementdecisions regarding ischemic and
hemorrhagic stroke states.

3. Supervise care delivered by PGY 1 and junior resident physicians for cerebrovascular patients.

4. Demonstrate efficient prioritization skills for clinical assessment of multiple simultaneous
problems in the same or different patients. Display a clear sense of prioritization regarding timing and
urgency of medical and surgical intervention for ischemic and hemorrhagic stroke states. Recognize
the impact of systemic conditions on prioritization and timing issues.

5. Correctly interpret and respond to changes in patient status related to systemic and
neurological parameters.

6. Implement patient-care protocols regarding perioperative management.

7. Display independence in making decisions regarding the critical care of cerebrovascular patients.

Recognize the need for reporting to seniorresident and attending staff such decisions.
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8. Demonstrate the ability to obtain appropriate medical andsurgical consultation.

9. Display skills in prioritization of diagnostic interventions, including the choice and sequence of

studies in the setting of ischemic and hemorrhagic states.

10. Interpret invasive and noninvasive diagnostic imaging studies in relationship to
cerebrovascular disease.

11. Formulate preliminary and surgical planning.

12. Perform frameless navigation procedures.

13. Perform routine and complicated twist drill or burr-hole procedures for the drainage of the
ventricular system or intracranial hematomas.

14. Perform exposure of the cervical carotid artery for endarterectomy or proximal arterial control.

15. Observe and assist in the performance of plaque removal and arterial closure during carotid
endarterectomy.

16. Practice microsurgical techniques in the laboratory setting.

17. Demonstrate a mature understanding of the planning and performance of pterional
craniotomy for intracranial vascular pathology. Perform pterional craniotomy with initiation of
microsurgical clinical skills. Observe the microsurgical dissection of the Sylvian fissure and basal
cisterns for vascular pathology.

1 8. Perform the surgical approach to vascular structures via acraniotomy other than pterional.

19. Supervise and assist junior residents in burr-hole and twist-drill procedures for
ventricular access or intracranial pressure monitoring.

20. Realize an increasingly progressive teaching responsibility tomedical students, interns, and
junior residents in the various educational objectives of the cerebrovascular curriculum.

21. Supervise the junior residents in the technical performance of cerebrovascular
procedures, as well as critical-care catheter procedures commensurate with their level of
expertise.

22. Organize clinical and teaching rounds and conferences, as well asthe presentation of cases.

23. Prepare topic reviews in lecture and manuscript formats, including literature summaries
and reference compilations.

‘i% u?Jﬁ &:

1. Review fundamental concepts of cerebrovascular disease during conferences and

clinical rounds with the house staff and medicalstudent.

2. Demonstrate a mature clinical judgment related to the spectrum of problems encountered

in hemorrhagic and ischemic stroke states.

3. Formulate independent plans for patient assessment and management, including prioritization in

cerebrovascular disease while maintaining a clear reporting relationship with faculty.

4. Supervise house staff and medical student team in daily patient assessment and care.

5. Identify the indications and controversies of endovascular catheter procedures,

perioperative management, and follow-up. Implement and supervise patient care protocols related to
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these procedures.

6. Display a mature and detailed understanding of indications, principles, and interpretation of the
full spectrum of neurodiagnostic armamentarium. Formulate independent management plans based on
sophisticated interpretation of diagnostic studies for concise presentation to faculty.

7. Apply evolving technology and new methods to patient protocols and the education of house
staff and medical students.

8. Demonstrate a mature understanding of surgical strategiesand approaches to
common and unusual vascular disease.

0. Apply the principles of intraoperative anesthetic management, proximal and distal
control, temporary arterial occlusion, brainprotective strategies, and intraoperative localization as
applied to vascular disease.

10. Complete the planning, positioning, and execution of pterional craniotomy for

common vascular disease.

11. perform microsurgical dissection of the Sylvian fissure andexposure of the basal cisterns for
vascular disease.

12. Perform microsurgical exposure and clipping ofintracranial aneurysm.

13. Complete the planning, positioning, and execution ofnon-pterional craniotomy for
intracranial vascular disease.

14. Assist in the microsurgical management of highly complex cerebrovascular
disease.

15. Plan and execute the craniotomy for the evacuation ofintracranial hematomas.

16. Supervise other house staff in meeting their surgical objectives.

17. Describe the exposure and treatment of intraspinal vascular lesions. Assist in such
operations.

18. Oversee all aspects of patient care, identification of appropriatecases for database analysis,
morbidity, mortality, conferences, and discussions. Supervise medical students and house staff in every
aspect of patient care.

19. Report appropriate patient care issues to responsible faculty members in a timely fashion.

20. Organize and administer teaching conferences.

21. Display mature participation in specialty conferences.

22. Assign responsibilities to junior residents and residents, with the aim of fulfilling their

respective educational objectives.

NEUROSURGICAL ONCOLOGY UNIT
OBJECTIVES

Demonstrate an understanding of the anatomy, physiology, pathophysiology, and presentation of
tumor-related diseases of the cranium. Demonstrate the ability to formulate and implement a diagnostic and

treatment plan for tumor-related diseases of the cranium that are amenable to surgical intervention.
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COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
“f)?ut‘ﬂﬁ lo-on:
1. Summarize the epidemiology, incidence, and risk factors for intracranial
neoplasms.
2. Summarize the tenets of tumor biology including genetic factorsand biochemical processes
associated with invasion. Describe the natural history of intracranial neoplasms.
3. List a differential diagnosis of lesions requiring biopsy anddescribe their pathophysiology.
4. List the various types of bone tumors involving the calvarium.
5. Describe and differentiate:
- astrocytomas, including the accepted World Health Organization (WHO) grading

scheme

gliomas other than astrocytomas

metastatic tumors, including location and common origins
- infectious, granulomatous, and cystic lesions that may present in a tumor-like manner

6. Define the cell or origin of meningioma, its commonintracranial locations, and the
expected presentation for each location.

]. Define the embryological origin of arachnoid cysts and their natural history; list the etiologies of
other cystic lesions of the brain, includingtumoral and infectious.

8. Describe the anatomic location, cell of origin, clinical presentation, age at presentation, and
natural history of common intrinsic posterior fossa neoplasms, including cerebellar astrocytoma,
medulloblastoma, and ependymoma.

9. Describe the anatomy of the posterior fossa and the relation ofthe cranial nerves to the
brain stem and skull.

10. niustrate the relationship of the facial, vestibular, andcochlear components of the

acoustic nerve at the internal auditory meatus.

11. Describe the various tumors that may arise in the cerebellopontine angle (CPA).

12. Describe the management of a patient with a brain abscess, including the role of stereotactic
drainage or open drainage.

13. Explain the medical workup of a patient with a diagnosed brain abscess.

14. Specify the follow-up and evaluation of the patient with abrain abscess following
surgical treatment.

15. Describe the embryological origin of craniopharyngioma. Listthe common locations of
the tumor.

16. Describe the common presentations of pituitary tumors, the cell of origin, and
endocrinopathies associated with: null cell adenomas somatotrophic adenomas prolactinomas
corticotrophic secreting adenomas thyrotrophic-secreting adenoma

17. Define the medical management of the secreting pituitarytumors. Explain the role of

surgery in each of the tumors above.
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1 8. Describe the etiology of fibrous dysplasia, its presentation and general management.

List the indications for surgery for benign tumors of bone at the base of the skull, and potential
adjuvant therapy.

19. List the tumors that may be routinely approached through a transtemporal route.

20. Describe the indications for use of lumbar spinal drainage in skull base surgery, and its

implementation. List all complications associated with continuous lumbar spinal drainage.

21. Tllustrate the general principles of stereotaxis and the underlying localization techniques

used in the presently used frame-based and frameless systems.
%", ‘lﬁjﬁ c:

1. Describe appropriate postoperative management with drainage ofbrain abscess or cyst.

2. Describe the appropriate surgical management and postoperative treatment of bony skull
lesions.

3. Describe the role of surgery in arachnoid cysts, infectious cysts, and tumor-related cystic lesions.
Describe the adjuvant treatment of parasiticcysts.

4. Explain the rationale and indications for various skull base approaches to the anterior, middle and
posterior cranial fossae. Identify the important anatomical landmarks for each approach. Illustrate the
general principles used in prophylaxis of CSF leaks employed in skull base surgery.

5. Describe the neurosurgical management for the following tumors involving the anterior
cranial fossa: meningioma fibrous dysplasia esthesioneuroblastoma osteoma of the frontal sinus
chondroma, chordoma mucocele bony metastasis

6. Explain the use of the balloon occlusion test of the carotid artery, its indication for use in
skull base tumor surgery, how it is performed, and how the information gained influences surgical
management.

7. Explain the surgical advantage of transposing the facial nerve duringa transtemporal skull base
approach.

8. Describe the transcondylar approach, the relationship of the lower cranial nerves, and the
exposure gained over a routine suboccipital craniectomy.

9. llustrate the transpetrosal approach and the relationship of the transverse and sigmoid sinuses
with skull bony landmarks such as the asterion, mastoid and inion.

10. Describe the intradural course of the trochlear nerve, trigeminal nerve through Meckel's cave

and the abducens nerve and Dorello's canal.

11. Describe the surgical management of the frontal sinus which hasbeen exposed during
craniotomy for anterior skull base surgery. Illustrate the development and use of a frontal vascularized
pericranial flap and explain its indication. Similarly, illustrate the use of a myocutaneous flap of the
temporalis muscle and list the locations for application.

12. Describe the general methods employed for embolization of tumors of the head and neck,
and the indications for such procedures.

13. Compare and contrast the methods for stereotactic radiation, including particle beam,
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gamma ray or linear accelerator, and theindications for each technique.
‘i% ‘H?J“ﬁ &:

1. Describe the indications for transcranial orbitotomy and list thelesions which require this
approach.

2. Discuss the surgical management and postoperative treatment of astrocytomas, gliomas other
than astrocytomas, metastatic brain tumors, infectious granulomas, and cystic lesions presenting in a
tumor-likemanner. Review the role of radiotherapy, chemotherapy, and other adjunctive treatments of
these neoplasms.

3. Describe the role of surgery for intracranial meningioma, and the relation between the
surgical option and location of tumor. Discuss adjuvant treatments of meningioma and their efficacy.

4. Discuss the surgical treatment of common intrinsic posterior fossa neoplasms, including
cerebellar astrocytoma, medulloblastoma, and ependymoma including the role of ventricular
drainage, and surveillance imaging. Present adjuvant treatment options and outcomes for the various
posterior fossa intrinsic tumors.

5. Address the surgical goals of treatment, complications ofsurgical treatment, and adjuvant
therapy for posterior fossa meningioma.

6. List and illustrate the various approaches for removal of a vestibular schwannoma, and the
rationale and indication for each approach.

"] . Describe the role of stereotactic radiosurgery and microsurgery inthe management of vestibular
schwannoma.

8. List the various approaches to the midline clivus and review the indications for each approach.
Outline the surgical and medical managementof tumors of the clivus and midline skull base.

9. Explain the management goal for a patient with craniopharyngioma, and the risks of surgical
treatment and conservative treatment. Describe the various surgical approaches used to resect
craniopharyngiomas and the options for adjuvant treatment, including radiotherapy and chemotherapy
(systemic and local).

10. Tlustrate the transnasal-transphenoidal approach and itsindications. Define the options for
treatment of recurrent pituitary tumors of all types (including medical management). Describe the risks
of the approach and the management of the complication of CSF leak.

11. niustrate the various skull base approaches to the anterior, middleand posterior cranial fossae in
detail, explaining the key anatomical landmarks and strict indications for the approach. List the
complications relevant to each approach and the management of each complication.

12. List a differential diagnosis of orbital tumors, their usuallocation within the orbit,
medical and surgical management of the tumor and the approach used to remove the tumor if
indicated.

1 3. List the various tumors and their location in which an orbitocranial approach may be
indicated for their removal.

14. Compare and contrast the exposure offered by the pre-and postauricular infratemporal
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approach, and the indications for eachapproach.
15. Niustrate transposition of the facial nerve during a transtemporal skull base approach.
16. Describe the location of meningiomas intracranially whichare amenable to
preoperative embolization.
COMPETENCY-BASED PERFORMANCE OBJECTIVES:
ﬁ%’uﬂﬁ lo-on:
1. Performa complete history and physical examination on patients with intracranial neoplasms.
2. Review appropriate radiographic studies with a radiologist and formulate a differential
diagnosis for patients with intracranialneoplasms.
3. Prepare patients for cranial tumor surgery.
4. Understand the positioning of patients for craniotomy and craniectomy.
5. Assist in the opening and closing of craniotomies and craniectomies for neoplasms.
6. Place lumbar drains.
"] . Demonstrate the ability to open and close scalp incisions.
8. Perform ventriculostomies.

9. Demonstrate proper postoperative wound care.

“ffu?Jﬂ «:

D.

1. Independently determine a differential diagnosis based on thepatient's history, physical
examination, and radiographic studies.

2. Position patients for craniotomy and craniectomy.

3. Perform the opening and closing of craniotomies and craniectomies.
. Assist in the resection of intracranial neoplasms.

. Resect skull lesions.

AN DN K~

. Operatively treat supra- and infratentorial brain abscess.
/. Demonstrate the ability to manage postoperative complications including but not
limited to:
- brain edema
- meningitis
- cranial flap infection
- postoperative seizures
8. Assess the need for appropriate pre-, intra-, and postoperative monitoring.
9. Obtain proper nonneurosurgical consultation in tumor patients.
10. Identify patients requiring rehabilitation services.

11. utilize appropriate support agencies and groups for patients with intracranial neoplasms.

“ffu?Jﬂ &:

D.

1. Demonstrate the capability to function independently in all phases of management of patients
with intracranial neoplasms.

2. Perform resection of supra- and infratentorial intra-axial and extra- axial neoplasms.
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3. Perform resection of pituitary lesions.

4. Perform or serve as first assistant for skull base procedures.

5. Oversee the pre- and postoperative management of patients with intracranial
neoplasms.

6. Assume teaching responsibilities for junior residents as assigned.

7. Assume responsibility for managing the pyschosocial aspects of intracranial

neoplasms.

NEUROTRAUMA AND NEUROSURGICAL CRITICAL CARE UNIT OBJECTIVES

Demonstrate an understanding of the anatomy, physiology, pathophysiology, and presentation of
traumatic injuries of the brain, spinal cord, and peripheral nervous system, including their supporting
structures. Demonstrate the ability to formulate and implement appropriate diagnostic and treatment plans for
traumatic injuries to the nervous system, including both surgical and nonsurgical management.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
Gf;;uﬂﬁ lo-on:

1. Describe the systematic assessment of polytrauma patients.

2. Rank management priorities in polytrauma patients appropriately.

3. Discuss principles of resuscitation of polytrauma patients including appropriate fluid
resuscitation, and explain the anticipated effects of shockand resuscitation on fluid shifts and on electrolyte
balance.

4. Name an initial choice for intravenous fluids for a newly admitted Intensive Care Unit (ICU)
patients with the following diagnoses and explain changes in that

choice based upon specific changes in the patient's diagnosis, clinical condition, electrolyte and volume

status:
- head injury
- stroke
- tumor
- infection
= hydrocephalic

5. Propose appropriate initial ventilator settings for patients withdifferent types of common
neurosurgical conditions and explain changes in that choice based upon specific changes in the patient's
metabolic or pulmonary status.

6. List the mechanisms of action and potential complications of commonly used
pressors and hypotensive agents.

7. Discuss indications, pharmacologic mechanism, duration of action, and effect on the neurologic
examination for sedative, paralytic, andanalgesic agents commonly used in the ICU.

8. Explain the indications, advantages, and risks for various hemodynamic monitoring tools

(e.g., pulmonary artery catheters, indwelling arterial lines) used in critically ill patients.
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9. Discuss the pathophysiology and management of coagulopathy after head injury.
10. Describe basic principles of nutritional management inneurosurgical critical care.
11. Explain the treatment of posttraumatic seizures.
12. Outline basic principles of ICU management of patients withspinal cord injury.
13. Name the major structures supplied by the major vessels of the brain and spinal cord.
14. Discuss the evaluation, treatment, and prognosis of subarachnoid hemorrhage, both
traumatic and spontaneous.
15. Explain the pathophysiology and treatment of cerebral vasospasm.
16. Formulate a diagnostic and treatment plan for patients with cerebral ischemia.
17. Explain the evaluation and management of birth-related intracranial hemorrhage, spinal cord
injury, and brachial plexus injury.
18. Describe a systematic approach to the examination of the peripheral nervous system.
19. Describe the basic principles of management of peripheral nerve injuries.
20. List principles of rehabilitation of different types ofneurosurgical patients.
21. Define brain death and discuss methods of making such adiagnosis.
22. Describe the pathophysiology of electrical injuries to the nervous system and review
treatment of same.
‘f? ‘tﬁ]“ﬁ c:
1. Describe the pathophysiology of intracranial hypertension and explain a plan for its management,
including arguments for and against various treatments.
%", H?Jﬁ &:
1. Discuss management priorities in polytrauma patients with severe neurological and systemic trauma.
COMPETENCY-BASED PERFORMANCE OBJECTIVES:
%", ‘tﬁjﬁ lov-on:
1. Perform and document pertinent history, physical findings,and radiologic findings in
a polytrauma patient.
2. Differentiate central from peripheral nervous system injuries.
3. Insert intravascular monitoring devices for use in the hemodynamic management of critically ill
patients, including central venous lines,pulmonary artery catheters, and arterial catheters.
4. Insert intracranial pressure monitoring devices, including ventriculostomy catheters and

electronic (fiberoptic or miniaturizedstrain gauge) devices.

5. Perform twist-drill or burr-hole drainage of subdural fluidcollections.

6. Decide appropriately which patients require emergency craniotomy and other procedures.

7. Position patients appropriately for procedures/surgery and begin emergency procedures if more
experienced neurosurgeons have not yetarrived.

8. Assist with opening and closure of craniotomies.

9. Perform elective tracheotomies and be able to performemergency tracheotomies.
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10. Be able to intubate patients in both emergency and electivesituations.
FUUN <:
1. Perform the following surgical procedures in uncomplicated cases:

- craniotomy for subdural and/or epidural hematoma

craniotomy for penetrating head injury

- craniotomy for intracerebral hematoma or contusion

craniotomy for depressed skull fracture
- decompressive craniectomy

- repair/cranialization of frontal sinus fracture

craniotomy/craniectomy for posterior fossa epidural, subdural, or intracerebral
hematoma
- simple cranioplasty
2. Manage traumatic skull base fractures with CSF leak.
3. Manage infections associated with open CNS injuries.

¥l &:

D.

1. Perform the above procedures (listed under #1 for "A Middle Level"in complicated cases.
2. Reconstruct complex cranial defects, with assistance fromother specialties as

indicated.
3. Reconstruct traumatic skull base defects, with assistance from other specialties as indicated.
4. Explore and repair peripheral nerve injuries.
5. Supervise and teach junior and middle level residents with cases appropriate for their

level.
6. Lead the critical care team in the treatment of patients with neurological

injuries, either in isolation or in polytrauma patients.

PAIN MANAGEMENT
UNIT OBJECTIVES

[lustrate an understanding of the anatomical and physiological substrates of pain and pain disorders.
Demonstrate an ability to formulate and execute diagnostic and therapeutic plans for management of pain and
disorders giving rise to pain.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
%H?Jﬁ lo-on:

1. Describe the anatomy and physiology of nociception within the peripheral and central

nervous system.

2. Differentiate the basic categories of pain syndromes:

- acute

- chronic
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- nociceptive

neuropathic (including complex regional pain syndromes)
- myofascial
- cancer-related
- postoperative

. Explain the concept of pain as a biopsychosocial disorder.

. Discuss the role of rehabilitation in pain management.

. Describe methods for assessing pain in pediatric patients.

. Discuss ethical standards in pain management and research.

N LK W

. Discuss methods of assessing outcomes of pain treatment and describe common assessment
tools.

8. Describe a typical history of a patient with trigeminal neuralgia, trigeminal neuropathic
pain, and atypical facial pain.

9. Diagram the anatomy of the following: trigeminal nerve divisions (ophthalmic, maxillary and
mandibular nerves), foramen ovale, Meckel'scave, trigeminal (gasserian) ganglion, cistern of Meckel's
cave, retrogasserian root, descending tract and nuclei, nervus intermedius, glossopharyngeal nerve.

10. niustrate the appropriate medical management of patients with trigeminal neuralgia,

trigeminal neuropathic pain, and atypical facialpain.

11. Discuss the potential complications of percutaneous procedures for trigeminal neuralgia.

12. Describe the brain stem anatomy and physiology of the spinothalamic and trigeminothalamic
systems.

13. Describe the anatomy of the primary sensory cortex (S1), Rolandic fissure, and the
relationship of S1 to the primary motor cortex.

14. Describe the functional anatomy of the following thalamicnuclei: ventral posterolateral
(VPL), ventralis caudalis externus (Vce), ventral posteromedial (VPM), and ventralis caudalis
internus (Vci). Review the functional anatomy of the medial thalamic nuclei (e.g., n.
parafascicularis).

15. Identify the primary indications for spinal cord stimulation, peripheral nerve
stimulation, and intraspinal (epidural, intrathecal)drug infusion therapy.

16. Diagram the spine anatomy pertinent to SCS and intraspinal drug administration, including the
spinous process/interspinal ligament/spinous process complex, ligamentum flavum and dorsal epidural
space. Review the different degrees of angulation of the spinous processes at various spinelevels in the
cervical and thoracic area.

17. Diagram the spinal cord anatomy pertinent to spinal ablative procedures for pain
management.

18. Recognize complications arising from implantation of pulse generators/receivers
and infusion pumps.

19. Describe the anatomy of the major peripheral nerves, brachial plexus, and lumbosacral plexus.

o ¢ o 7 aa 9
waﬂqmuagmmmmﬁlﬂamuﬁwwﬂisﬁmﬁaamﬁm ATINYWYIVID U1 96



20. Describe the anatomy of the sympathetic nervous system andexplain its role in pain.

21. List the common mechanisms of peripheral nerve injury and describe the changes which occur
in an injured nerve at both the microscopic and macroscopic level. Explain the theories of pain
generation in peripheral nerve injury.

22. Describe the pharmacology of local anesthetic agents (e.g., lidocaine, procaine, tetracaine,
bupivacaine) and the use of epinephrine with local anesthetic agents.

23. Discuss the indications for peripheral neural blockade. Explain the principles of blocking
procedures including the techniques and expected outcomes. Cite the complications of peripheral
neural blockade (including anaphylaxis, neural injury, intravascular or intrathecal administration).

List the alternatives to temporary blockade including neurolytic blocks, ablative neurosurgical
procedures, augmentative neurosurgical procedures, alternative traditional pain management
procedures, and alternative medicine approaches.

24. Review the indications for radiofrequency facet rhizolysis.

25. Discuss the anatomy and biomechanics of the facet complex with emphasis on bone, cartilage,
fibrous capsule, synovial fluid, and innervation of this structure.

%' ‘Iﬁ]ﬁ c:

1. Name and differentiate the major classes of medications that areused commonly for pain

treatment (opioids, non-steroidals and acetaminophen, antidepressants, anticonvulsants).

2. Review the psychosocial issues that may influence a pain disorderand describe the role of

behavioral interventions in pain management.

3. Explain the rationale for multidisciplinary management ofpain disorders.

4. Contrast impairment and disability.

5. Explain the basis of chemical, balloon compression, and radiofrequency

neurolysis in the treatment of trigeminal neuralgia.

6. Relate subcortical and brain stem sites that appear to be involved inthe modulation of nociception

to targets for deep brain stimulation (DBS) for pain control.

7. Explain how central neurostimulation (cortical, subcortical) isthought to produce analgesia.

8. Explain the role of ablative brain and brain stem procedures, (e.g., cingulotomy,

mesencephalic tractotomy, trigeminal tractotomy) in the management of chronic benign pain and
cancer pain.

9. Discuss the possible complications of subcortical and brain stem ablative procedures for

deafferentation pain.

10. List the primary indications for the following spinal ablative lesions: dorsal root entry zone
lesion, open and percutaneous anterolateral cordotomy, myelotomy.

11. Discuss spinal cord stimulation (SCS), including types of stimulation systems and electrodes
available, basic techniques of insertion of percutaneous and plate electrodes, the rationale and goals of
intraoperative SCS testing (paresthesia coverage of painful area, avoidance of undesirable stimulation),

the rationale and techniques for trialing SCS, and advantages and disadvantages of different sites of
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implantation of SCS pulse generator/ receiver.

12. Explain the key aspects of intraspinal drug administration, including the pharmacology of
intraspinal drugs, the various types of infusion systems available, the rationale for trialing intraspinal
drug infusions, basictechniques for insertion of intrathecal and epidural catheters, and the proper
location for infusion pump implantation.

13. Discuss the role of neuroectomy and neurolysis for pain control in nerve injury and
compare alternative techniques for pain control.

14. Describe the anatomy of the dorsal root ganglion, the bony anatomy of the nerve root foramen
and the location of the ganglion within that foramen. Discuss indications for ganglionectomy and
describe long-term outcome from ganglionectomy with emphasis on pain recurrence and deafferentation.

15. Describe the indications for peripheral nerve stimulation and contrast to spinal cord
stimulation.

1 6. Describe indications for ablative peripheral neurolysis. Review the pharmacology and
histopathologic effects of neurolytic agents (e.g., phenol, glycerine/glycerol, chlorcreosol, absolute
alcohol, ammonium chloride/ sulfate).

17. Discuss basic principles of ablative neurolytic procedures in terms of technique, expected
outcomes, and complications including neural injury, injury to surrounding soft tissue, inadvertent
intravascular or intrathecal administration. Describe the alternatives to neurolysis, including temporary
anesthetic blocks, ablative neurosurgical procedures, augmentativeprocedures, alternative traditional pain
management procedures, and alternative medicine approaches.

18. Describe the principles of radiofrequency lesioning. Include inthe discussion the
following topics:

- probe

- thermocouple and thermistor
- time

- intensity of heat

- isotherm fields

19. Discuss basic principles of radiofrequency facet rhizolysis and listthe equipment utilized,
technique employed, expected outcomes, and complications (including damage to other nerve root
branches, potential for spinal instability, inadvertent damage to radicular artery, CSF leak, and spinal cord
injury).

20. Compare the alternatives to radiofrequency lesioning:

- local anesthetic facet blocks

- epidural injections

- neurolytic facet blocks

- ablative neurosurgical procedures

- augmentative neurosurgical procedures

- alternative traditional pain management procedures
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- alternative medicine approaches

surgical intervention such as instrumentation and fusion

(4

¥l &:

D.

1. Distinguish the indications for surgical and non-surgical treatment of
pain.

2. Construct a management strategy relating to application of
percutaneous trigeminal neurolytic procedures, retrogasserian rhizotomy, and microvascular decompression
in the care of patients with trigeminal neuralgia.

3. Describe and contrast the approaches to the cerebellopontine angle for microvascular
decompression or rhizotomy of the trigeminal and glossopharyngeal nerves.

4. Identify the various target spine levels for spinal cord stimulation according to the pain
topography (simple and complex).

5. Identify the various intraspinal structures based on their responses to mechanical and
electrical stimulation (dura mater, lateral canal wall, dorsal columns, dorsal roots, ventral roots, motor
neurons).

6. Compare the different methods of intraspinal drugadministration (epidural, intrathecal,
tunneled catheter, implanted infusion system).

7] . Describe the techniques for trialing intraspinal drugs.

8. Compare the pharmacodynamics of different drugs delivered intrathecally (e.g.,
hydrophilic vs. lipophilic).

9. Describe the possible complications of spinal cord stimulation electrode or spinal
catheter insertion and their evaluation andtreatment:

- paralysis

- nerve root damage

electrode or catheter migration

electrode or catheter breakage
- epidural hematoma
- cerebrospinal fluid leak
10. Describe the common drug side effects associated withintraspinal analgesic
administration.
11. Describe the correct placement of lesions for DREZ, cordotomy, and myelotomy, including
lesion depth and structures affected.
12. Discuss the possible neurological sequellae of spinal ablative procedures with both correct
and incorrect lesion placement, withanatomical correlates.
1 3. Describe the role of DREZ lesioning in the overall management of the patient with
deafferentation pain.
14. Describe the techniques for exposure of the major peripheral nerves.

15. Demonstrate knowledge of basic principles of nerve grafting, including regeneration, graft
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length considerations, and use of allograft donor nerves.
16. Explain the effects of blocking agents at the membrane andsynaptic cleft, and the
biochemistry and histology of neurotoxicity.
17. Explain the histologic effects of neurolytic agents at themembrane level and display a
comprehensive level of understanding with regard to toxicity.
1 8. Describe the histologic effects of radiofrequency lesioning.
19. Discuss in detail the evaluation and management of a patientselected for radiofrequency
lesioning of the facets.
20. Discuss the alternatives to radiofrequency lesioning, with particular emphasis on the
potential surgical remedies including decompression, instrumentation, and fusion.
COMPETENCY-BASED PERFORMANCE OBJECTIVES:
%", ‘tﬁjﬁ lov-on:
1. Obtain a pertinent history and perform an appropriate physical examination for a
patient with a primary complaint of pain.
2. Formulate and implement treatment plans for simple painsyndromes (e.g., acute postoperative
pain, acute low back pain).
3. Evaluate and diagnose a patient with trigeminal neuralgia, trigeminal neuropathic pain, and
atypical facial pain.
4. Assist with surgical exploration of the trigeminal nerve, nervus intermedius, or
glossopharyngeal nerve for MVD or rhizotomy.
5. Nlustrate appropriate patient selection for spinal ablative or augmentative
procedures for pain management.
6. Evaluate electrodiagnostic studies pertaining to peripheral nerve injury.
7. Recognize and treat the potential complications of peripheral nerve repair, neurectomy, and
neurolysis including hematoma formation, infection, and local wound problems.
8. Assist in surgical treatment of peripheral nerves.
0. Assess patients for appropriateness of local anesthetic block(s).
10. Perform simple superficial blocks with supervision and assistin complicated
procedures. Following such procedures:assess outcome of nerve block
- recognize and treat complications
- record and monitor effects of block over a specified timeinterval
- assess need for repeat blocks
11. Assess patient for appropriateness of ablative neurolysis. Perform simple superficial
neurolysis with supervision and assist in complicated procedures. Following ablative neurolysis:
- assess outcome of procedure
- recognize and treat complications
- record and monitor effects of neurolysis over a specifiedtime interval

- assess need for repeat procedures
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D

iR :

1. Formulate and implement an appropriate treatment program for complicated pain
syndromes (e.g., chronic back pain, "failed back surgery syndrome").

2. Assess the need for multidisciplinary management of pain disorders.

3. Demonstrate appropriate management of psychosocial factors complicating a pain
disorder.

4. Assess patient for appropriateness of radiofrequency facet blocks. Perform
radiofrequency facet blocks with supervision. Following the performance of such procedures:

- assess outcome of facet blocks

- recognize and treat complications

- record and monitor effects of facet blocks over a specifiedtime interval
- assess need for repeat facet blocks

5. Diagnose and formulate appropriate treatment plans for sympathetically-

maintained pain.

6. Diagnose and formulate an appropriate treatment plan for a patient with occipital neuralgia.

%H?Jﬁ &:

1. Recognize and execute intelligent treatment choices for differentpain syndromes including
nociceptive, neuropathic, and cancer pain.

2. Demonstrate appropriate use of each of the major classes of medications in
common use for treating pain.

3. Demonstrate appropriate selection of patients for surgical treatmentof pain disorders.

4. perform microvascular decompression and rhizotomy of the trigeminal nerve and
glossopharyngeal nerves.

5. Formulate and implement an appropriate treatment plan for management of pain using spinal
ablative and augmentative techniques according to pain etiology, pain topography, and status of spinal
column (e.g. previous surgery at implant level, scoliosis, stenosis, etc.).

6. Demonstrate proficiency in identification and lesioning of the dorsal root entry zone, even in
cases of nerve root avulsion.

7. Expose major peripheral nerves and perform closure of extremity incision for peripheral
neurectomy/neurolysis.

8. Demonstrate proficiency in neurolysis and nerve grafting techniques.

9. Plan and execute surgical approaches to injuries of the major peripheral nerves.

10. Plana peripheral nerve reconstruction including exposure, preparation of

donor site, and nerve graft.

11. Incorporate ganglionectomy as one part of an integrated approach to the patient with

intractable pain.

12. Display appropriate patient selection for local anesthetic blocks.

13. Perform simple superficial blocks with minimal supervision.Relative to these blocks perform
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the following:
- assess outcome of block
- recognize and treat complications
- maintain detailed records of effects of block and follow-up
- assess need for repeat blocks
14. Provide information regarding alternatives for failed nerve block.
15. Perform complicated nerve block procedures with direct supervision. Recognize and treat the
complications of these procedures.
PEDIATRIC NEUROSURGERY UNIT
OBJECTIVES
Demonstrate an understanding of the anatomy, physiology, pathophysiology, and presentation of
diseases in children which a neurosurgeon may be called upon to diagnose and treat. Demonstrate the
ability to formulate and implement a diagnostic and treatment plan for these diseases.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
%H?Jﬁ lo-on:
Myelomeningocele and its Variants, Meningocele, Encephalocele, Chiari Malformations, Occult
Spinal Dysraphism, Split Cord Anomalies, Segmentation Anomalies, Craniofacial Syndromes and
Phakomatosis
1. Review the embryology of the central nervous system (CNS) and its supporting structures.
2. List the abnormalities a neurosurgeon may treat which arecongenital/ developmental in nature
and classify them with respect to their embryology defect.
3. Describe the incidence, epidemiology and inheritance patterns.
4. State other disorders associated with this set of diseases.
5. Describe the anatomic and pathophysiologic parameters which distinguish amongst
these diseases.
6. Develop a diagnostic treatment plan along with prognostication of outcome with optimal
management.

] List disorders which may be referred for neurosurgical care but donot require surgery.

8. Display current knowledge of the molecular basis for these diseases where known.
9. Describe the expected outcome if treatment is not undertaken.
Hydrocephalus and Other Disorders of CSF Circulation
1. Describe the normal physiology of CSF.
2. Delineate the different etiologies of hydrocephalus and theirrelative incidence.
3. Explain how to differentiate between CSF collections whichrequire treatment and those
which do not.
4. Indicate the various treatment options for the management of hydrocephalus.

5. Distinguish between treatment options for hydrocephalus with normal CSF and contaminated
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(e.g. infection, blood) CSF.

6. List the complications associated with each treatment option for hydrocephalus and the
diagnosis and treatment of same.

] . Differentiate between low-pressure and high-pressure hydrocephalus.

8. Describe the presentation and diagnostic approach to a patient with suspected shunt
malfunction.

9. Define how the diagnosis of hydrocephalus is made.

10. List nonsurgical diseases which may be mistaken forhydrocephalus but require treatment

different than surgery.
11. Review the causes of cerebral atrophy.
Neoplasia

1. Delineate the differences between pediatric and adult tumors.

2. List the common tumor types occurring in children and theirtypical location.

3. Describe the changing tumor type and location based upon age.

4. Identify lesions which require biopsy as part of the treatment/ diagnostic plan.

5. Describe the typical presentations of tumors.

6. Describe appropriate evaluation for patients suspected of havinga tumor.

7. Classify tumor types as to degree of malignancy, role of surgical vs. nonsurgical therapy, and
outcomes of optimal treatment.

8. Discuss the possible complications associated with specifictumor types.

9. Describe the pertinent anatomy for surgical treatment of midlineor hemispheric cerebellar

tumors and hemispheric cerebral tumors.

10. Discuss appropriate preoperative management of patients with tumors.

11. Compare the role of biopsy, subtotal resection and total resection in the management of
tumors.

12. List possible complications of the treatment options, their diagnostic evaluation and
treatment.

Infection

1. Describe the presentations of a shunt infection.

2. List the indications for ventricular lumbar and subarachnoid CSF sampling.

3. List the common organisms seen in shunt infections.

4. Describe treatment plans for shunt infection.

5. List risk factors and risks of shunt infection and the proper diagnostic protocol to establish the

presence of a shunt infection.
6. Describe common presentations of intracranial and intraspinal suppuration.
7]. List host risk factors which are associated with CN'S infections.

8. Describe appropriate diagnostic protocol to establish the presence of CNS infection.
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9. Discuss the timeliness and utility of surgical therapy for thetreatment of CNS infection both
shunt-related and non-shunt-related.
Other
1. Delineate the various types of spasticity and movement disorders seen in children.
2. List seizure types.
3. Describe surgical lesions which may be related to seizures.
4. Describe surgical and non-surgical treatment options regardingthe alleviation of spasticity
in children.
5. Discuss the pathophysiology of craniosynostosis.
Cerebrovascular
1. Delineate the possible causes of an atraumatic intracerebral or subarachnoid
hemorrhage.
2. Delineate the possible causes of cerebral infarction/ischemia.
3. Discuss the common locations of arteriovenous shunts and their presentation,
evaluation, and treatment (includes dural AVM).
4. Discuss the embryology of the cerebral and spinal vasculature and its possible role in vascular
anomalies in children.
5. Describe the common locations and types of aneurysms seen in children and how they
differ from those seen in adults.
6. List the possible presentations of Vein of Galen aneurysms, their diagnosis and
management.
7. List the possible causes of aneurysms in children which are not congenital in nature.
8. Describe the pathophysiology, treatment, and outcomeof intraventricular
hemorrhage in the neonate.
Trauma
1. List the appropriate diagnostic tests to evaluate a child whohas sustained multisystem
trauma.
2. Describe the Glasgow Coma Scale and its use.
3. List the salient historical and exam features which lead one tothe diagnosis of non-
accidental trauma.
4. Discuss the management of the cervical spine in a child whois comatose.
5. Describe the anatomy of the child's spine which causes the epidemiology of
spinal cord injury to differ from adults.
6. Describe the common injuries seen as a result of birth traumaand discuss their diagnosis
and management.
] . Describe the use of antibiotics and anticonvulsants in CNS trauma.
8. Review the evaluation and management of a child who has sustaineda head injury with loss of

consciousness but is now awake.
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9. Discuss the management of depressed skull fractures, both openand closed.
10. Describe the diagnosis and management of spinal column injury.
11. Discuss the diagnosis and management of spinal cord injury without radiologic abnormality
(SCIWORA).
12. Describe the intracranial pressure (ICP) compliance curve and discuss its utility in
the management of head injury.
13. List the parameters needed to decide on letting an athlete who has sustained a CNS injury
return to activity.
14. Discuss the concept of "brain death", its diagnosis and role inorgan donation.
15. Discuss the importance and interplay between ICP and cerebral perfusion pressure (CPP)
in the management of head and spinal cord injury.
16. Define the concept of "secondary injury".
17. Discuss the role of invasive monitoring in all its forms in closed head injury (CHI).
c:

Myelomeningocele and its Variants, Meningocele, Encephalocele, Chiari Malformations, Occult

Ce

=

H

=2
=),

Spinal Dysraphism, Split Cord Anomalies, Segmentation Anomalies, Craniofacial Syndromes and
Phakomatosis
1. Enumerate the indications for surgery, surgical options and expected outcomes for each
disease entity.
2. Explain the indications for and utility of intraoperative monitoring.
3. Describe appropriate timing of intervention and its rationale.
4. Describe the pathophysiology and presentation of the tethered cord syndrome.
Hydrocephalus and Other Disorders of CSF Circulation
1. Describe normal ICP dynamics and their relation to establishinga differential diagnosis of
CSF flow disturbance.
2. Define "slit ventricle system" and how it is diagnosed and treated.
3. Define "brain compliance" and relate how that can affectventricular
size.
4. List indications for and describe technique of accessing a shunt for
CSF samples.

5. List disease states which are commonly associated with hydrocephalus.

Neoplasia
1. Discuss the differential diagnosis and evaluation of tumors locatedin the following areas:
- suprasellar
- pineal region
- intraventricular

2. Discuss the treatment/diagnostic options for tumors in eachlocation listed in #1 including
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surgical approaches.
3. Describe the appropriate evaluation and treatment of patients with neoplastic processes
associated with:
- neurofibromatosis
- tuberous sclerosis
- von Hippel Lindau

4. Discuss the appropriate use of skull base approaches for specifictumor locations.

5. List tumors which will require adjunctive therapy and describe those therapies and potential
complications thereof.
6. Discuss the global management of tumoral hydrocephalus.
7. Cite the long-term outcome and complications for treatment ofthe common cerebellar and
supratentorial hemispheric tumors.
Infection
1. Compare the differing patterns of infection as seen inimmune- compromised patients
to those with a functioning immune system.
2. Discuss the sequelae of CNS infection, both shunt-related and non- shunt-related.
3. Listall acceptable treatment options for CNS infection with the pros and cons of each plan.
4. Demonstrate an understanding of the different etiologies forsubdural and epidural empyema
and brain abscess and differing treatments thereof.
5. Provide a complete differential diagnosis in regard toinfectious disease for ring
enhancing brain lesions.
6. Discuss the role of osteomyelitis in CNS infection.
] . Differentiate radiographically between infection and tumor of bone.
Other
1. Discuss variance in the surgical management of tumoral vsnon- tumoral seizure foci.
2. Discuss surgical options, indications and outcome fornon-lesional approaches (e.g.,
callosotomy).
3. Discuss various surgical options for the management of spasticity.
4. Discuss preoperative evaluation and planning for seizure treatment.
5. Discuss preoperative evaluation and planning for treatment of spasticity and

postoperative management.

Cerebrovascular
1. Describe the nomenclature for congenital vascular anomalies and what, if any, role
inheritance plays.
2. Describe the pathology, risk factors, diagnosis and treatment of moyamoya in

children.
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3. List the phakomatoses which have vascular anomalies associated with them and their treatment.
Trauma

1. Discuss the role of apoptosis in brain and spinal cord injury.

2. Compare the utility of epidural, subdural, parenchymal, and intraventricular ICP
monitoring.

3. Differentiate between retinal hemorrhages and Terson's syndrome.

4. Describe the role of electrophysiological monitoring in the management and
prognostication of the CNS injured patient.

5. Discuss the evidence for and role of steroid therapy in CNS injury.

6. Discuss the prognosis and management of penetrating injuries to the brain and spine.

/. Discuss the management of CSF leaks after head injury.

8. Describe the diagnosis and treatment of a traumatic leptomeningeal

Myelomeningocele and its Variants, Meningocele, Encephalocele, Chiari Malformations, Occult
Spinal Dysraphism, Split Cord Anomalies, Segmentation Anomalies, Craniofacial Syndromes and
Phakomatosis
1. Differentiate between the use of rigid and non-rigid skeletal fixationin the appropriate surgical
setting for this group of disorders.
2. Explain the rationale for surgical treatment of a symptomatic disease.
Hydrocephalus and Other Disorders of CSF Circulation
1. Discuss the utility of expansion craniotomy in the treatment of hydrocephalus.
2. Differentiate between ventriculomegaly, compensatedhydrocephalus, and pseudotumor cerebri.
3. Describe the pertinent anatomy of the ventricular system and prepontine cisterns.
4. Describe the role of venous outflow obstruction in hydrocephalus.
Neoplasia
1. Describe the pertinent surgical anatomy for approaches to tumorsin the following locations:
- suprasellar
- pineal region
- intraventricular
2. Discuss the role of endoscopic third ventriculostomy in management of tumoral
hydrocephalus.
3. Cite the long-term outcome and complications of all treatmentoptions for tumors arising in the
following locations:
- suprasellar
- pineal region

- intraventricular
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4. Discuss the utility of preoperative embolization and/or chemotherapy in the surgical
management of specific tumors.
5. Discuss the role of stereotactic radiosurgery in the managementof selected tumors.
6. Describe the presentations of hypothalamic hamartomas and the role of surgery in management.
7. Describe options for CNS monitoring during surgical therapy and their efficacy.
8. Discuss options for treatment and expected outcomes for recurrent tumors.
Infection
1. Describe in detail the differential diagnosis, evolution and treatment options of an immune-
compromised patient with a ring enhancing brain lesion.
2. List the important aspects of the patient's history which may lead one to entertain the diagnosis
of CNS infection, both shunt-related and non-shunt- related.
3. List diagnostic tools, other than CSF culture, which are utilized to diagnose a shunt
infection.
Cerebrovascular
1. List the locations for traumatic vascular lesions and their risk factors, diagnosis, and treatment.
2. Discuss management options and controversies in the treatment of vascular disease in
children.
Trauma
1. Discuss the potential complications and evaluation of comatose patients with skull
base fractures.
2. Discuss the utility of lumbar drains and expansion craniectomy and the removal of frontal or
temporal lobe in the management of refractory elevated ICP.
3. Describe the approaches to the management of traumatic ICH andits supporting data, both
surgical and non-surgical.
4. List the vascular and endocrine complications seen after head injury.
5. Discuss the long-term management of a child who has sustained CNS trauma including
rehabilitation and neuro-cognitive issues.

6. Discuss the management of peripheral nerve injuries in a child.

COMPETENCY-BASED PERFORMANCE OBJECTIVES:
“f?‘tﬁ]“ﬁ lo-om:
1. Perform complete history, physical examination and assessment on newborns, infants, and
children.
2. Interpret results of the physical examination, laboratory and radiological studies
to arrive at a differential diagnosis.
3. Perform subdural, intraventricular and lumbar punctures in children.
4. perform a shunt tap.

5. Perform a twist drill or burr hole for subdural, parenchymal, or ventricular access or
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as part of a craniotomy.
6. Perform a craniotomy or craniectomy for evacuation of subdural or epidural lesion.
7. Perform a craniectomy as part of skull biopsy.
8. Perform craniotomy for elevation of depressed skull fracture.
9. Placea ventriculoperitoneal, jugular, or pleural shunt.
10. Revise a ventriculoperitoneal, jugular, or pleural shunt.
11. performa cranioplasty with artificial material orhomologous material.
12. perform a laminectomy in a patient with normal spinal anatomy.
13. Position a patient for intracranial or intraspinal surgery.
14. Demonstrate an ability to open and close cranial and spinal wounds to include dural opening
and repair.

15. Complete a sagittal synostectomy.
c:
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1. Close an open spinal or cranial neural tube defect.

2. Repair an intracranial encephalocele.

3. Perform the opening for a complex craniofacial repair.

4. perform the exposure for supratentorial and infratentorial lesions (excluding pineal,
suprasellar and intraventricular locations).

5. Perform the exposure for spinal exploration in a patient with abnormal spinal anatomy or
reoperation.

6. Evacuate an intraparenchymal hematoma.

7. Accomplish endoscopic third ventriculostomy in uncomplicated settings.

8. Apply and utilize frameless or framed stereotactic modalities for lesion location and shunt
placement.

9. Accomplish repair of a Chiari malformation.

10. Accomplish an uncomplicated detethering procedure.

11. Perform a cranial vault expansion.

12. perform placement of baclofen type pumps.

13. Perform spinal fusion without instrumentation.

14. Apply a vagal nerve stimulator.
&:

Ce

=
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1. Perform exposure for suprasellar, pineal and intraventricularlesion (including orbito-

frontal, transcallosal and supracerebellar).
2. Remove uncomplicated posterior fossa and supratentorial lesions.

3. Repair complex tethered cords (e.g. lipomyelomeningocele, retethering, and

diastematomyelia).
4. Accomplish exposure for intradural spinal neoplasms.

5. Utilize an endoscope to communicate trapped CSF spaces.
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6. Remove intracranial vascular malformation less than 3 cm in sizeand in non-eloquent brain.

7. Perform placement of grids for seizure monitoring.

8. Perform rhizotomy for spasticity.

9. Perform temporal lobectomy in an uncomplicated patient.

10.
11.
12.
13.
14.

Perform stereotactic biopsy of supratentorial lesion.

Perform spinal fusion utilizing instrumentation.

Accomplish endoscopic third ventriculostomy in uncomplicated settings.
Assist with complex craniofacial surgery.

Assist with a vascular procedure for moyamoya disease.

SURGERY OF THE PERIPHERALNERVOUS SYSTEM UNIT
OBJECTIVES

Demonstrate an understanding of the anatomy, physiology, pathophysiology, and presentation of

peripheral nerve diseases. Demonstrate the ability to formulate and implement a diagnostic and treatment

plan for diseases of the peripheral nerves that are amenable to surgical intervention. COMPETENCY-

BASED KNOWLEDGE OBJECTIVES:

%I‘Irﬁ.lﬁ lev-6n:

1. Define the peripheral nervous system versus the centralnervous system.

2. Discuss the major structural elements of a peripheral nerve:

12.
13.
14.
15.
16.
17.
18.
19.

- epineurium
- perineurium
- endoneurium
- axon
- fascicle
- Schwann cell
- connective tissue
- motor end plate
- sensory receptor
Discuss the blood supply of the peripheral nerves.
Discuss the blood-nerve barrier.
Define axonal transport and differentiate fast from slow.
Describe an action potential including the flow of ions.
Describe the various nerve fibers in terms of size.
Discuss the significance of fiber size in terms of function ( e.g.,c- fiber - nociceptive).
Discuss the various forms of action potential propagation.
Discuss the pathophysiological response to various injuries by a nerve:
- compression
- ischemia

- metabolic
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- concussive
- stretch
25. Define and discuss apoptosis.
26. Define Wallerian degeneration.
277. Discuss nerve regeneration:
- sprouting
- nerve growth factors
- rate of growth
- remyelination
28. Define neuroma:
- axonal tangle
- mechano-sensitivity
- neuroma-in-continuity
29. Define and discuss the pathophysiology and clinical significanceof the Tinel's sign.
30. Describe the symptoms and signs of typical nerve injuries:

- entrapment syndromes

stretch injuries
- laceration injuries
- concussive injuries
- injection injuries
31]. Distinguish upper versus lower motor neuron symptoms and signs in nerve injury:
- anatomical definition
= degree of atrophy
- distribution of weakness
- reflex changes
- potential for recovery
32. Describe the classification of nerve injury:
- Seddon classification
- Sunderland classification
33. List the major peripheral nerves of body. Describe the motor and sensory innervation of
each.
34. Draw the major components of the brachial plexus.
35. Describe the rating scales for motor power.
36. Describe the various sensory modalities and how to examine each.
377. Describe the symptoms and signs of common nerve entrapments:
- carpal tunnel
- ulnar entrapment at the elbow

- lateral femoral cutaneous nerve
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- peroneal at fibular head
38. Define EMG and NCV.
39. Describe the changes in EMG and NCV in nerve entrapment.
40. Describe the nonoperative and operative treatment of entrapment syndromes.
41. Define:
- coaptation

- neurorrhaphy

neurotization

- nerve transfer

D

Fi «:

1. Define the autonomic nervous system:
- differentiate sympathetic and parasympathetic
- discuss anatomic distribution
- identify the various neurotransmitters
- discuss Horner's syndrome

2. Compare and contrast a peripheral nerve to a cranial nerve:
- histology
- response to injury
= root entry zone

3. Describe nerve regeneration in terms of:
- specificity
- pruning of sprouts
- end to side sprouting

4. Draw the complete brachial plexus.

()]

Discuss the lumbar plexus.

6. Discuss stretch injury, missile injury and avulsion injury:
- definition

- typical etiology

- physical findings

" electrical findings

- nonoperative management

indications for surgery

- intraoperative findings

potential for recovery
7. Describe the anatomical location of the common entrapmentsites. List the various bands
and arcades that produce entrapment.

8. Provide a differential diagnosis for common entrapment syndromes:
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- differentiate radiculopathies from entrapments
- discuss repetitive strain disorder

9. Discuss uncommon entrapment neuropathies:
= Guyon's canal

- suprascapular entrapment

radial tunnel/PIN

- median nerve in forearm/AIN

tarsal tunnel (anterior and posterior)
- pyriformis syndrome
10. Explain the use of EMG/NCYV in the management of peripheralnerve disorders:
- physiology
- typical findings in neuropathy
- typical findings in nerve injury
- typical findings in nerve regeneration
11. Discuss the common metabolic/inherited neuropathies.
12. Discuss burn and electrical injury effects on nerves.
13. Classify peripheral nerve tumors.
14. Discuss the pathophysiology of NF1 and NF2.
15. Discuss the timing of peripheral nerve surgery:
- laceration injury
- blunt injury
- missile injury
- iatrogenic injury
- surgical injury
- injection injury
16. Discuss outcome priorities in brachial plexus surgery:
- motor versus sensory
- functional outcome- elbow flexion, shoulder abduction, etc.
17. Discuss tension at the nerve repair site.
1 8. Discuss nerve repair techniques:
- direct coaptation

- nerve graft

nerve transfer

donor (graft) nerves
- epineurial repair
- fascicular repair

19. Describe intra-operative nerve evaluation:

o ¢ o 7 aa v
waﬂqmuagmmmmﬁlﬂamuawwﬂisﬁmﬁaamﬁm ATINYWYIVID Y1113



- visual

- palpation

- internal neurolysis
- nerve conduction

- biopsy

1. Discuss with the aid of diagrams the anatomy of the peripheral nervous system:
- common sites of entrapments
- the brachial and lumbar plexus
- innervation of the bladder
2. Discuss the use of nerve grafting:
- types of fixation (suture/glue)
- types of grafts (nerve, vein, artificial)
- end to side
3. Discuss entrapment syndromes:
- thoracic outlet
= double crush syndrome
- repetitive strain
4. Discuss ulnar nerve decompression:
- in situ decompression
- transposition (subcutaneous/intramuscular/submuscular)
- medial epicondylectomy
5. Differentiate brachial plexus injury from brachial plexitis.
6. Formulatea management plan for:
- birth brachial plexus injury
- acute nerve injury (stretch/compression/laceration/injection)
- chronic nerve injury
- failed nerve decompression
- painful nerve/neuroma
7. Describe the management of nerve tumors:
- imaging techniques, including MR neurography

- indications for surgery in NF1

operative and adjuvant treatment for malignant peripheral nerve sheath tumors
- use of monitoring during tumor surgery
- fascicular dissection

8. Describe adjuvant therapies in nerve injury:
- muscle and tendon transfers

- prosthesis
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- joint fusion
COMPETENCY-BASED PERFORMANCE OBJECTIVES:
%H?Jﬁ lo-on:
1. Obtaina history and perform a motor and sensory examination of the peripheral nervous
system.
2. Based on history and physical, anatomically localize the lesion.
3. Obtain appropriate ancillary tests:
- EMG/NCV
- metabolic screens
- imaging studies
/. Formulate a differential diagnosis for common entrapments.
8. Position and prep for common entrapment releases.
9. Perform a diagnostic nerve and muscle biopsy.
10. Obtain sural nerve for grafting.
Hii <:

D.

1. Perform pre- and postoperative care of the patient with aperipheral nerve injury.
2. Evaluate a child with birth palsy.
3. Position a patient for nerve surgery:

- all entrapment sites

- brachial plexus surgery

6. Perform a neurolysis/decompression.

~

. Expose the brachial plexus.

8. Manage the pain associated with nerve injury:
- use of medications

- use of rehabilitation

- use of stimulation

1. Perform a consultation concerning a nerve injury.
2. Discuss the risks versus benefits of a surgical repair of a givennerve injury.
3. Determine the parameters confirming anticipated nerve regeneration:
- anticipated advancing Tinel's sign
- order of muscle re-innervation
6. Perform a nerve decompression:
- carpal tunnel
= ulnar nerve at elbow
- peroneal nerve
10. Perform a nerve repair:

- neurolysis
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- internal neurolysis
- intraoperative nerve conductions
- placement and suture of nerve graft

15. Excise a nerve sheath tumor.

16. Expose a brachial plexus injury:

- determine possible repairs including nerve transfers

- expose the spinal accessory nerve

- expose the intercostal nerves
SPINAL SURGERY UNIT
OBJECTIVES

Demonstrate an understanding of the anatomy, physiology, pathophysiology, and presentation of

disorders of the spine, its connecting ligaments, the spinal cord, the cauda equina, and the spinal roots.
Demonstrate the ability to formulate and implement a diagnostic and treatment plan for diseases of the spine,
its connecting ligaments, the spinal cord, the cauda equina, and the spinal roots that are amenable to surgical
intervention.
COMPETENCY-BASED KNOWLEDGE OBJECTIVES:
%u?]ﬁ lo-on:

1. Review the anatomy of the craniocervical junction, cervical,thoracic, and lumbar spine,
sacrum, and pelvis.

2. Interpret plain and dynamic radiographs, bone scans, myelograms, computerized tomographic
(CT) scans, and magnetic resonance (MR) scans of patients with spinal disorders.

3. Review the signs, symptoms, and pathophysiology of common syndromes of
degenerative spinal disorders: radiculopathy, myelopathy, instability, and neurogenic
claudication.

4. Identify the common syndromes of spinal cord injury, including complete transverse injury,
anterior cord injury, Brown-Sequard injury, central cord injury, cruciate paralysis, syringomyelia, conus
syndrome, and sacral sparing. Describe the pathophysiology of spinal cord injury.

5. Describe the cauda equina syndrome.

6. Recite the differential diagnosis of cervical, thoracic, and lumbar pain.

"] . Discuss the indications for cervical, thoracic, and lumbar discectomy.

8. Identify non-surgical spinal cord syndromes including amyotrophic lateral sclerosis,
demyelinating conditions, and combined systems disease.

9. Review the initial management of spine and spinal cord injured patients including
immobilization, traction, reduction, appropriateradiographic studies, and medical management.

10. Classify fractures, dislocations, and ligament injuries of the craniocervical region, subaxial

cervical spine, thoracic, thoracolumbar junction, lumbar, and sacral spine. Describe the mechanism of
injury and classify the injuries as stable or unstable. Review the indications forsurgical management.

11. Discuss briefly the concept of grading schemes for spinal cordinjury and myelopathy.
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1. Review the biomechanics of the craniocervical junction, cervical spine, and

thoracolumbar and lumbar spine.

2. Review the biomechanics of common internal spinal fixators.

3. Review the definition of spinal instability based upon the principlesof Punjabi and White and

other authors.

4. Recognize the radiographic signs of degenerative neoplastic, traumatic, and

congenital spinal instability.

5. Review the indications for, and uses, and relative effectiveness of common spinal

orthoses. Discuss the degree of segmental and regional immobilization these orthoses provide.

6. Review the indications for, and physiology of, intraoperative spinal cord monitoring.

Describe the technical aspects of intraoperative spinal cord monitoring.

7. Compare and contrast indications for anterior and posterior approaches to the cervical spine for

the treatment of herniated cervical discs, spondylosis, and instability.

8. Discuss the role of corpectomy in the management of cervical disorders.

9. Compare and contrast the indications for anterior cervical discectomy with and without anterior

interbody fusion.

10. Discuss the indications and techniques for anterior and posterior cervical spinal internal
fixators.

11. Explain the biology of bone healing and options for bone grafting in spinal surgery.

12. Review the diagnosis and management of primary spinal tumors, spinal cord tumors, and
spinal metastatic disease including indications for dorsal decompression, ventral decompression,
and radiotherapy.

13. Discuss the management principles for gunshot and other penetrating wounds to the spine.

14. Review the signs, symptoms, and management options in the treatment of the adult
tethered cord syndrome and syringomyelia.

15. Review management principles for spontaneous and postoperative spinal infections.

16. Review the management principles for intraoperative and postoperative
cerebrospinal fluid leaks.

17. Discuss the surgical management of intradural congenital,neoplastic, and vascular lesions.

¥ &:

D

1. Describe indications for the use of angiography and endovascular procedures in the
management of spinal disorders.

2. Discuss the management of cervical degenerative disease secondary to rheumatoid arthritis.
Describe factors which make it different from the management of non-rheumatoid disease.

3. Compare and contrast the treatment options for cervical spondylotic myelopathy and ossification
of the posterior longitudinal ligament, including multilevel anterior cervical corpectomy and fusion,

laminectomy, laminectomy and fusion, laminoplasty, and nonoperative therapies.
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4. Discuss the indications for posterior cervical spinal internal fixators.

5. Compare and contrast the transthoracic, transpedicular, costotransverse, and lateral

extracavitary approaches to a herniatedthoracic disc, thoracic tumor, or thoracic spinal injury.

6. Discuss the indications for lumbar fusion for congenital disorders, iatrogenic disease, and

degenerative disease, ranking indications from leastto most controversial.

7. Compare and contrast the indications for anterior or posterior lumbar interbody fusion and

intertransverse fusion for lumbar disease.

8. Discuss internal fixation options for posterior lumbar interbody fusion and intertransverse fusion.

9. Summarize the most common types of spinal tumors in the following categories:

- intradural/intramedullary
- intradural/extramedullary
- extradural/extramedullary.

10. Discuss non-operative and operative treatment options for fractures and dislocations
affecting the atlas and axis.

11. Compare and contrast the indications for non-operative treatment, anterior approaches, and
posterior operative approaches for the treatment of fractures and dislocations of the subaxial cervical
spine.

12. Describe the indications for anterior, posterior, and posterolateral procedures in the
management of thoracolumbar tumor, trauma, or infection.

13. Compare and contrast the indications for anterior and posterior spinal fixators in the
management of thoracolumbar tumor, trauma, or infection.

14. Discuss reconstruction options for vertebral body defects after corpectomy for

tumor, trauma, or infection.

COMPETENCY-BASED PERFORMANCE OBJECTIVES:
&
FUUN o-o:

D.

Hii <:
1. Demonstrate the ability to prepare structural allografts for use inspinal surgery.
2. Determine the need for postoperative inpatient or outpatient rehabilitation in
patients with spinal disorders.
3. Demonstrate the ability to perform a ventral exposure of the cervical spine followed by
anterior cervical discectomy.
4. Demonstrate the ability to perform an anterior cervical interbody arthrodesis.
5. Demonstrate the ability to place anterior cervicalinstrumentation.
6. Demonstrate the ability to perform posterior cervical decompressive laminectomy.
/. Demonstrate the ability to perform posterior cervical foraminotomy with or without

discectomy.
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8. Demonstrate the ability to perform medial and lateral approaches toa far lateral lumbar disc
herniation.
9. Demonstrate appropriate surgical technique in the managementof recurrent lumbar disc
herniations and recurrent lumbar stenosis.
10. Demonstrate the ability to perform posterior lumbar arthrodesis with or without the use of
interbody instrumentation.
11. Demonstrate exposure of the cervical lateral masses, thoracic and lumbar transverse
processes, and the sacral ala.
12. Demonstrate the ability to perform posterior/intertransverse arthrodesis in the
cervical, thoracic and lumbar regions.
13. Demonstrate the ability to perform a laminectomy with or without transpedicular
decompression for tumor, infection, or trauma.
14. Demonstrate techniques for spinous process arthrodesis of the subaxial cervical
spine for fracture or dislocation.
15. Demonstrate the ability to manage postoperative complications of spinal surgery

including:

hematoma

- infection

spinal fluid leak
- new neurologic deficit
16. Demonstrate the ability to perform a tethered cord release.

¥l &:

D.

1. Demonstrate the ability to function independently in all phases of management of patients
with spinal disorders.

2. Demonstrate the ability to perform occipital-cervical arthrodesis.

3. Demonstrate the ability to properly place sublaminar wires, lateral mass screws, lower
cervical/upper thoracic pedicle screws, C2 pars interarticularis screws, and C1-2 transarticular screws
for the managementof cervical spine disorders.

4. Demonstrate the ability to perform, with assistance if necessary, transoral
odontoidectomy.

5. Demonstrate common techniques for performing C1-2 arthrodesis.

6. Demonstrate the ability to perform anterior cervical corpectomy followed by
arthrodesis.

/. Demonstrate the ability to perform, with assistance if necessary, transthoracic,
thoracoabdominal, retroperitoneal, and transabdominal approaches to the thoracic and lumbar
spine.

8. Demonstrate the ability to perform costotransverse and lateral extracavitary

approaches to the thoracolumbar spine.
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9. Demonstrate the ability to excise a herniated thoracic disc by useof the above-mentioned
approaches.

10. Demonstrate the ability to perform vertebral corpectomy of the thoracolumbar spine
for tumor, infection, or trauma, utilizing the above- mentioned approaches.

11. Demonstrate the ability to perform anterior arthrodesis of the thoracolumbar spine.

12. Demonstrate the proper placement of transpedicular screws inthe thoracic and lumbar
spine.

13. Demonstrate the proper placement of laminar, transverse process, and pedicle hooks in the
thoracic and lumbar spine.

14. Demonstrate the ability to resect intradural spinal neoplasms.

15. Demonstrate the ability to perform methylmethacrylate vertebroplasty.

16. Demonstrate techniques of open reduction of fractures and dislocations of the
cervical, thoracic, and lumbar spine.

17. Demonstrate the ability to surgically manage arachnoid cystsand spinal cord syrinx.

18. Demonstrate the ability to perform intradural procedures for congenital,

neoplastic, and vascular lesions.

STEREOTACTIC AND FUNCTIONAL NEUROSURGERY UNIT OBJECTIVES
Define neurosurgical stereotactic procedures and recognize their proper application. Describe the
appropriate anatomy, physiology, and presentation of patients that are candidates for stereotactic procedures.
COMPETENCY- BASED KNOWLEDGE OBJECTIVES:
%I‘Irﬁ.lﬁ lo-on:
1. Discuss the considerations of stereotactic frame placement in regardto target localization and
purpose of procedure (biopsy, craniotomy, functional, radiosurgery).
2. Describe the direct and indirect basal ganglion-thalamocorticalmotor pathways.
3. Define and distinguish each of the following entities:
= tremor
- rigidity
- dystonia
- chorea
- athetosis
4. Describe the pathophysiology of Parkinson's disease and cerebellar tremor.
5. Explain the primary symptoms treated by ventro-lateral (VL) thalamotomy
pallidotomy.
6. Discuss the advantages and disadvantages of stereotactic biopsy compared to open
biopsy procedures.
"] Discuss the differential diagnosis of a newly discoveredring- enhancing

intracranial mass.
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8. Discuss the differential diagnosis of a newly discoverednon-enhancing intracranial
mass.
Q. Define different seizure types (partial, partial-complex, generalized, etc).
10.Define medically intractable epilepsy.
11 .Describe the anatomy of the mesial temporal lobe.
12 .Define brachytherapy.
1 3.Define conventional care for patients with high-grade gliomas.
14 .Review the limitations of conventional care for patients with high-grade gliomas.
15. Describe the anatomy of the trigeminal nuclei, root, ganglionand divisions.
16. Define typical trigeminal neuralgia, atypical trigeminal neuralgia,and trigeminal neuropathy.
17. Explain the potential causes for trigeminal neuralgia.
1 8. Define stereotactic radiosurgery.
19. Explain the differences between radiosurgery and radiation therapy.
20. List the potential indications for radiosurgery.
21. List the reported complications of radiosurgery.
22. Compare advantages and disadvantages of frame-based or frameless stereotactic craniotomies

to non-stereotactic craniotomies.

Ce

=

H «:
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1. Describe factors guiding the choice of neuroimaging (CT, MRI, and angiography) for
stereotactic procedures.

2. Explain the rationale for various MRI sequences used for tumor localization and
functional procedures.

3. Discuss the benefits and limitations of frame-basedstereotactic procedures.

4. Discuss patient selection for VL thalamotomy and pallidotomy.

5. Discuss the advantages and disadvantages of ablative procedures.

6. List the potential complications of VL thalamotomy, pallidotomy, and bilateral thalamotomies or
pallidotomies.

/. Discuss technical considerations to minimize the potential foran intracranial
hemorrhage after a stereotactic biopsy.

8. Discuss technical considerations to minimize the potential for a non- diagnostic stereotactic
biopsy.

9. Describe the appropriate trajectories to biopsy a lesion in the pineal region, midbrain, pons,
and medulla.

10. Compare the advantages and disadvantages of radiosurgery and surgical resection for

tumors and vascular malformations.

¥ &:

1. Identify the microelectrode recordings of the thalamus and globus pallidus.
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. Identify the primary indications for medial thalamotomy and cingulotomy.
. Describe the evaluation of a patient with medicallyintractable epilepsy.

. Discuss the indications for placement of depth electrodes.

. Describe the surgical treatment of epilepsy in detail.

. Discuss the theoretical advantages of brachytherapy over external beam radiation therapy.

N N LD kAW N

. Describe the most common complications of brachytherapy and their treatment.
8. Explain the effect of patient selection on the reported resultsof brachytherapy for
high-grade gliomas.
9. Describe the methods used to localize and percutaneously penetrate the foramen ovale.
10. List the potential advantages and disadvantages for the following trigeminal rhizotomy
procedures:
- glycerol
- radiofrequency
- balloon compression
11. Discuss the dose-volume relationships for radiation-related complications after
radiosurgery.
12. Discuss potential sources of inaccuracy for stereotactic procedures.
13. Discuss advantages and disadvantages of deep brain stimulation compared to ablative
techniques.
COMPETENCY-BASED PERFORMANCE OBJECTIVES:
‘l% ‘Iﬁjﬁ c:
1. . Perform stereotactic biopsy.

&

Ce

=

H

=
=h.

1. Perform stereotactic craniotomies.
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1. lecture: Clinical Science (23 ¥. a01l) MIBaumsaau - aanaselsea
1.1 Applied anatomy and common problem 1 Y. a : a
[ -0nU519u5 58RI NINIP
in gastointestinal surgery (1A3) 4 . .
1.2 Emergencies in gastrointestinal tract 1 TU. ATOINGNN Aavmaalias
surgery (1A59) AYINTEA
1.3 Comm:)n bleeding disorders in surgical 1 Wu. NAIF
patients (1A33) ~UMIANEINGY
1.4 Emerggncies in hepatopancreatobiliary 1 Y. e YNz
surgery (1A33)
1.5 Common problems in 1 Y.
hepatopancreatobiliary surgery (19 %ﬁ)
1.6 Common breast diseases (lﬂtgiﬂﬁ) 1 ¥U.
1.7 Physiology and disease of thyroid and 1 BU.
parathyroid gland (1 ﬂ% )
1.8 Common vascular diseases ( lﬂ'gl’ q) 1 FU.
1.9 Emergencies in vascular surgery (lﬂéﬂﬁ) 1 ¥U.
1.10 Burn : Basic management and tissue
engineering(lﬂ%ﬂ) 1 ¥U.
1.11 Primary survey and resuscitation (lﬂéﬂﬁ) 1 ¥U.
1.12 Hand injury (lﬂgjﬂ) 1 ¥U.
1.13 Post-operative case : General & 1 Y.
hemodynamic monitoring (19 %\1)
1.14 Common diseases of lung and pleural 1 TU.
cavity (1 ﬂ% 3)
1.15 Management of head injury (lﬂ'g’ﬂ) 1 ¥U.
1.16 Wound healing : from the basic to 1 Y.
applications (lﬂ'% N)]
1.17 Emergencies in pediatric surgery (lﬂgjﬁ) 1 ¥U.
1.18 Emergencies in urology surgery (lﬂgjﬁ) 1 ¥U.
1.19 Preoperative evaluation (1ﬂ§ q) 1 ¥Y.
1.20 Transfusion Medicine (lﬂgjﬁ) 1 ¥Y.
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1.21 Thai traditional and alternative
medicine (lﬂ‘gé 3)
1.22 Palliative medicine (1ﬂ§ 3)
1.23 Health care system, Cost-
Consciousness Medicine, Ethics and
medico-legal (lﬂgﬁ)
2. lecture: Textbook Conference (28 ¥¥. Ao
i)
2.1 Systemic Response to Injury & Metabolic
Support (lﬂ‘%ﬁ)
2.2Fluid and Electrolyte Management of the
Surgical Patient (lﬂ% 9)
2.3 Hemostasis, Surgical Bleeding and
Transfusion (lﬂ‘g} 3)
2.4 Shock (lﬂ‘?\i)
2.5 Surgical infections (lﬂ‘g} q)
2.6 Trauma (lﬂ%\‘l)
2.7 Burns (lﬂé’lﬂ)
2.8 Wound Healing (lﬂ%\‘l)
2.9 Oncology (1ﬂ§ﬂ)
2.10 Transplantation ( lﬂ‘g"/ 3)
2.11 Patient Safety (lﬂ%llﬁ)
2.12 Physiologic Monitoring of the Surgical
Patient (m%y"q)
2.13 Minimally Invasive Surgery, Robotics,
and Natural Orifice Transluminal Endoscopic
Surgery (lﬂéjli)
2.14 Molecular and Genomic Surgery (1ﬂ§ )
3. Workshop (63 ¥3. 701))
3.1 ATLS (m?a)
3.2 CPR (m%y"q)
3.3 Safety camp for resident (lﬂg J)
3.4 10 Commitments of Patient Safety
(m‘?ﬂ)
3.5 Clinical teaching (lﬂg q)
3.6 Medical Counseling (lﬂ%llﬁ)

1 Y.
1 Y.

1 Y.

2 Y.

2 Y.

2 Y.
2 Y.
2 Y.
2 Y.
2 Y.
2 Y.
2 Y.
2 Y.
2 Y.

2 Y.

2 Y.
2 Y.

18 ¥U.
18 ¥U.
6 BU.
6 BU.

7.5 Y.
7.5 Y.
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SISU 561 Embryology of cerebro-spinal vasculature

.19n7a UL

SISU 561 Anatomy of cerebro-spinal vasculature

SISU 561 Cerebral — spinal Angiogram

SISU 561 Clinical aspects of cerebrovascular diseases

(Statistic, Ix, Dx, Rx, Prognosis) Part 1

SISU 561 Clinical aspects of spinal vascular diseases

(Statistic, Ix, Dx, Rx, Prognosis)

),
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@
£
2
2
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e
=
Ea

A o
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SISU 564 Movement Disorders

v Jd o ~
D.AIUY UUNDIT

SISU 562 IICP (pathophysiology, Mx)

v Jd o ~
D.ATUY UUNDIT

SISU 562 Head Injury (crassification, pathophysiology,

sequelae/complication, Mx),

v Jd o ~
D.ATUY UUNDIT

SISU 562 Spinal Injury (crassification, biomechanic /
pathophysiology, Mx)

[ d aaan o
D.9AANNY UATIN

SISU 564 Epilepsy Surgery

D.UTING ANTUINITT

SISU 563 Introduction of Brain tumor

2.551a NTNY

SISU 565 Degenerative Spinal Diseases

aanan o

[ 4
D.OAANNY UATIH

SISU 564 Spasticity

D.UITHA ANTUINGITI

SISU 564 Pain Surgery

% Aa A a 4
@.ﬂi]ﬂ!@'l DNDLUTUNT

SISU 565 Congenital spinal disorders

[ d aaan o
D.9AANNY UATIN

SISU 561 Clinical aspects of cerebrovascular diseases

(Statistic, Ix, Dx, Rx, Prognosis) Part III

[ 4 A A w 4
0.1/529nH ATTNWAY

SISU 564 Peripheral nerve

@ d aaan J
D.9AANNY UATIH

SISU 566 Congenital anomalies in Neurosurgery

9.0UF51 TUNAUA

SISU 566 Pediatric Brain tumor

SISU 566 Specific Issues in Pediatric Neurosurgery
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Cadaveric workshop
P4
- Cranial base anatomy and surgical approaches Tataz 5 A543

k4
- Spine anatomy and surgical approaches 1z 1 A3

&’ o Q‘J G
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Cranial base anatomy and surgical approaches 30 H2 19
Spine anatomy and surgical approaches 12 ¥2139
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o Grand Round
IUNI 8.00-9.00 U. -
- Y130 Interesting Case

8.00-9.00 . Morbidity & Mortality Conference

29015 o o
14.00 Y. -dUm#N 2 Review - Patho
8.00-9.00 U. Grand Round ICU
13.30-15.00 4. - da1¥i 1 Multidisciplinary CP
NG
: Conference
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1. MIRsINFUMNNaUTLU iR (pre-employment screening)
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2. MaweEnas1sgiaumu (immunization)
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3. ms%’nmmmguﬁmmxmmma@mwﬂs&iﬂ (reatment and annual medical-.

check up)
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4. m‘a‘{]’ﬂ&f?um*a‘?mL%ﬂﬂ%’ﬂfi’ld%%iﬁﬁ’ﬁ?ﬁ (post-exposure management)
Ismmmammmalummuauamnmﬂrauaummmmamsruwwmaﬂmnululmm%
HIV, hepatitis B (Appendix 3) _ ‘

5. msﬁmnumsumn%qwuaxmsﬁéxé@%’mi?ﬂlﬂqé.mﬁ?mammwné'
Isa's*immﬂiutﬂmﬂlunqsﬂmﬁ’uu@x@ﬂﬁmmﬂ"iﬁ*ﬁm‘%ﬂlmgﬂmnﬁ*vmn'mmm}’ Tnenlszany
yuiueynssanstias fulsrBadalulsmening (Appendix 4)

3 3 o : 4
6. ms’mmwgssﬂa universal precaution

h
2d ar

Tranennafiuloinglunmsdanisousais ;mmL‘ﬂwmwu‘!m:J‘Lm;zntl@ﬂummmeum;}ﬂﬁﬁﬁ

&

1o ar s ey P ) ":r 3 wy
SRR ‘imxi!@auu’iéxqmﬂmmsammﬂ?:mm 2 futell TasEudndiunsundousi

W.A.2544
b 3 o a o s /’M&*
7. mslimagifeananudavnimenwwezuuamed Hi \
Trmennadpiuuemajifussdunsiniessamudsmamenmussdanadeslui
Jesialuli
® @na usardn avafeuuazanaiu(Appendix 5)
® @l uareialivins (Appendix 6) -
® %ammmlummqmwanmanﬂmw {Appendix 7)
o 93 (Appendix 8)
. s el <
8. msguausrlasiuanudessnmsianlugndsasss
‘Eﬁ*wmma'lmmmunmmmanﬂmm\mamns‘man'mmwwmﬂsmmvmmmﬂfmmmm
PN NeNFe e 3 “'.é? agulifiuionan lg“} Tifellevuarenenudsdmiiugede - -
Aasl (Appendix 9) ~ 3

9. wamalfiRmelifnaiaifiasnudas
mslign B iiieanonude msdssfiunisinaliy mseanlufusaaunme (Appendix
10)
sasnsiiiluasiuitanisfuses HA
1. Ewihiimszwin fuaztinladespnudnane daeuni Tneliaond nmsdssfiuuasiin
munsinhhlGoR
2. mslifeyailiiftamedaeundy )
* msmsraFamelazdng
o nrandeiutlasiulse

o ey

® maguainuvsuingURman NN

3

33



® nPenUANEUingannnIsny

3. nggnseansdasitiananna ety

¢ NIRANLLILEIMAAMNAALTIUEYMNInReAan s Uaeann1ehneTy

t s
et

- o mMaAudRan IR RRTARENg

e mssumNssiinnasiaonandega .

d <4 6 o s
AATINEAU 7 Nasanunisaalil

1

nadpniseusuenTeufiiyaanslasane

2. mEmgRATaEeRMaanHLIARaN

3. msdfnlgunmusiinasgendeeudelfivansen

« For od b 9
LASRITIANINIT DY

1

2
3.
4

AMUYAIINIRNSURNENTRAURWAAINNITANIY
unuatasGeudasiimaniosunianyaainsnienisunmned
NuYAR N ATLINMIRRaganwlszant]

Suoumitenuniliulgssnusnasnisnisiiunisuda

o

4



Tnsamsasragumnilszditlynainsa
wiheny A.fagmans

HN. SAP ID 10033000

Jui 19 IMEIEU 2562
4 . o ot
5o9 MnuamsnsIagumuniszitl
an 1 v ° 4
o uw. Wy Myaunanwna @ulinslssnyy 1-1037-00944-10-9 @MU UWNG WA ¥18 18 26
@ a ] ' 3 (Y] d LY d [V
wisuimaasguamlae idesldae Suns 22, ws 23, woraud 24, qn3 27 W, 62 @AGHIUBIMNS)

nandianen ¥ 4 #09499 13210700 - 10.00 .

o @ . 1 é’ A Y Al A aAa a o ] o a ) v Y

@1An 1/ neuiuninziden ideuiladns nyszdoulunmsasrvguamiseditlyaans mrznambeduiiuns 15 sudoonds
%3 9 a 1 o o an o @ 4

angmsSormenavesny [ 1.4 ansaiingiensa [12dserudenu swiae []3.dseiudeny s.ndu

Lavdnlsziuquam swdsy [ sudndszduguam swdu []6110m9

1. U3nsizidenfiandilheuensu 4 #os 499 a1 07.00—10.00 1.
1. Check BMI (M. U...covvinnnneen. f.n, zhuqa ............... a.3.) (AUTOUNDY. oo %%.4., Check BP............ccccormnrreneee.. mmHg
2,914 <351) 7379 CBC, FBS, CHOL, TG, HDL-C, LDL-C (hifeadiszidn)
3. 919> 351 @579 CBC, FBS, CHOL, TG, HDL-C, LDL-C, Cr, SGOT, SGPT, ALP (hideathszidu)

o 301 A0 1MITNANA 20.00 Y. ey uddarld e

a A g ) @ 19 o a @ vt
2. USMIATI9 X-ray tloa nAndiheuen $u3 11a113.00-15.00 . yndu (lidesseSunanisnsv) Anrevesulunsie X-ray oa 147

' a Yy YA & g y oy
Wu'flﬂﬂiﬂ'ﬁq"uﬂ'lwm'lﬂu'l‘wq ﬂﬂﬂﬂ?ﬂuﬂﬂ ¥U 4 109499

o

{ 22 -27 N.A. 62 4 v o v &
uh 4 1781 13.00 - 15.00 1. Tsansen 1. HN. 2.4envieny 3. weslnsevmnieany ludansiamaesed

a A g < Vel Yy A o a 1w & ' a Yy v a
3, 'Uiﬂ’liﬁl'i'mﬂ'lﬂ(lulw@ﬂu‘ﬂ’mzli\iﬂ'lﬂllﬂqﬂ[hlQﬁﬁﬂiﬁllﬂ?ﬁiaiﬂﬂ'duﬂﬁiﬂ AUTOAAADUAINY N wu'sausmsqmmwmmum%

1 g.’l v o ~
Andithouen u4 Weq 499 nassuLIMswdenldiae

o £ [ 4 o/ a ~ L _~ { 5 _ L {
4. Uinsasanuiadugaa edanseslsaderiulasnalsdnyine Tudnilew soTauhl @Eededmiimdesasiogquam)

a 4 a < g v 1 a 1 a
5. UIMINATBUANITDATNNINNGY Lﬁaﬂizmummuwsm Ll'ﬁz@ﬂﬂﬂiZﬂ@‘UﬁN‘]"U@\ﬁNﬂ'IU (ﬂﬂﬂﬂ\‘]'mﬁ%l'l\ilﬁﬁﬂj’ﬂﬂWW T‘V]i.9980,9983)

6. Isnilszdin [ ] s I I

1 1 ¢ o A o a v v A v a Y y A4 &y o t
winmulilszasaasroguamdszdtl agamihlu@gasioguamdesnduaumbeuimsgumvidmini g andthaveniy 4 fiea 499
wienszymgHa

= v v
1. UMIATIVINEIUED

o P aa Y2 g a A o 9
D 1.1 @9393AYIN T.W.ATIY aufgm‘lﬁﬂwau“amﬂi:umwnmﬂu Lwauwagamaa‘lussuu
4‘ o 1 {

[] 12529507 3. 081 v3e w.w.du wthmansnnasimihoiimsguaws g iiehdeyaunaslussuu
! o ' ' 1 o Y o
[ 1.3 Tasnsameduda ud limiasls Idiuiindeyaasluszuy

s y 4‘ A :l
2. hlazanamnFunimsluiu nm fiuds aganfinde Tns. 97392 eaninaasionissell

A
3. U ¥y

é: a A T v
maﬂmmﬂﬂa‘ﬁmmmmmmu St e e

(% 3 (Y v
miniiveasdy Tsafndenmauiia toudisigy cheniwennsynna  Tnsdwn 02-419-8865

153D

TEI IR I %
Hlllllllllirﬁiil 31"1{‘”"“”” iSRGl R
1

soenniuathoniweInsyana




UENIAAMNSLWNEAIENSASII1INWEIUIA
- [YIS o 1Y) Y v o P [ oS
1599 sruvaiadnIsauguAEmMTULWNEGUnTunITHnaUTH (AUguaINIR)
W.Fl. 2556

v w

Tagilunisaunastmuassuvatainisatuguaiwduiuwnndfidsunisinousy

v

(Fuauamds) wWeliuwndgidriunslinousudauawidais annsaususiuasdguRauswiy
gould Mhidulveghamnzan

DFABEIUIANINTD 37 WHINSEI1IvUUNRUnIINEaBuAAa W.A. 2550 Usynaunu

&

ko4 i
e o s e

uinUszguAnEnITUNTUTETIANTUN MM ANTASTIUNEIVIE ASIN 2/2556 (iaTudinnsh

Y oar

5 AUAWS w.a. 2556 Faverivuaszuvadannislined

¥o 1 luussnedl ‘
“ARL” VLNBAMNIT ALELWVEANEARSAIIITNEIUNE
“Unvgglinsunsiineusa” wineud wwggunsiineusuvangesunnd Used iy
UANEUTEIIUURBEEN LazLWNOWala? YIRNELANERIERSASIITRENUA
“mednn” vaneanudn medviundgidnfunsineusudhiumsiineusy
“ANENTIUNITHNBUIUTDINIATIYY” NUNIANLTT  ANEATINANSHNBUITUUSYIN

AN AUEUANSANERTASTIINEIUTA

9 o

“SEUV” neAnudl ssuvaanisniuguwdnsuuwndgidnsunsiineusy

O

(MugunIman)

49 2 MSIMNSEUUWBTIOMED Tvanissyismenaludl

s

(1 auvasadvresunndgitrsunisilneusy wazdurglumiuguaves

CR s

WANERLINSUNSHNBUSLUY

v

g al ”

(2) AR AENTTUNISHNBUIUYDINIAIYT WSatNenT9 Tutnflun1ssnw

y

¥ e

mwué’waumwérgmwm's‘é’?ﬂausuﬁmﬁ%‘w%mﬂmzuu WIDUDAIY
Fende
(3) AedndaanIuanIsandunsatunsEneusuiie lWlviAanansenusenis

Hnousuvewwndgirsumsiineususewiradhiuuinislusyuy




-2

(4) ASAINUANENLNUTNVDISLUURDIANTNDANANTENURDAULLATAIAIY Va9NU

MsUfURNU uasiruaRandanuniguen

d2 3 nsefiumuszuukUteanilu 3 seuzan sanablil
(1) svezraneuadast1sunisinausuluaivfineanis
mAdrAITIndnnueiiun1ssuuwngdidnsunisineusy egraunanzan

¥ @

welinisdneusuuaznisujuinuduliegrfidsvdniam Vaunndfidsu

v

] U3

nsEnausy 819138uwnd §3Iua1u uaryAaInTNIenIsUNNdAtieates
Tnsmaienaldndnnusidsiolud
- dananssuuuztiinieden (Open house) titeligaulaiinsunisiinousy
ns WA 3nnsiineusy uazdalenaligauledna uanwdsy
ATIUAAIAY

- 2avineiusesnnyaravIendlsuiidieield Wiy efingURudyen

2M3dTliny Wiomhsnuigalinsmel iR

(d‘d <4 o

- debiiszuunsdunualia inguszasdlunsdumuaidaiay

- UssenaldszuunmsAnidenyaainsmuisnisvesienineinsyana
Wy MsfneusndsFiRmaiedunanginssuvosating

- T9A8MInTIIMeTAnY wuuARnTIgUANIAkaTLUUTAYAGNATN
Uszneumsdumeal el nisesamadanmduiissnisuesuuy cross
section wazuanuualty mmhanduuslilddunmsideds waslila

nensaIiluauARITU Y

(2) szavIansTEnInnIsineusy

- nm%‘mmsimlﬁﬁswums@LLaLwaécE%’Ums?JnausﬁJ 5¥UUB19156
3N daRanssuduaiuanuduiusuaratiayuliinisdearsuuy
ADMNTENIIIIUT N LaT LN T UNSEInoUTH

- AmgnsINNsTneUsHYRINIAIY dostiadliunmdlunsiinousy
nswiaungnisaiisgwulunisiineusy ieliuwndgsunisilneusud
TomawSeumion uazdnssuumstiomaeiiiusyansaw

- aedvdelilissuunssaduiitaunasivangiuanunsonsiaaey

ANUQNeIle




-3

- ANENTINASHNDUIHYRIA1A%Y) d67uralunisdanisUgnn

s

fiAatuszuindfinousy ansouusimdedaliunndgitafunis
fneusurosuAINTIoImED wIesunsTUsuiuanmitenud
Feates Wud  aunsdnunsedundauSygn wieudnisaunmw
AMAIINLIVANERNT

- AAITENTNUsT I UAUMUNBIUTAY I LA e AN 8L

U 34

Puiunsdsiedeyaungiifiertes laun nssunisineusuaes

a i

Aedvmadiiendes  unsinesedundaIyya uisusng

@

b .4
a oo =t Ls a4z

quatn Al danmans yifatdn M wwndglonsunistineusy

U
34

ALnFuuInIsmussuLaladnisaugua WM UL AT Ung

hY

3usH (Muguamin) desouiunisuinisianisdeyadingn

)

bod
N

whesnuiifertowroslindinuseiuii srliasdedndiugiu wasd

szuudnfiuteyauasnissnwinnuduivanyan

3

- meginisEneususeURnungsuidsuiasndninasiidnon wag

2/

ol lALwWngRg SN Hneu TN Y

(3) F2ELIAMAIIUNITHNDUSY

L

- medresialiissuunisiemunardiemdessezend nsdiiuwnds

bl

Whsunstnausuthswazsndugasldsuanutiswdosteraiiios

MAgtelunissnuidesianug anudnlafuuwndgidniunis

A

HneusuuazanAainiiiolinsudenudndulunisquasioilios uay
Haymfienmuszauldluounan

- msdesieteyaludatidudyniiioites windudu maivuad
ANENTTUNTINISENEUSNYBINIATTIAITRA TN IS O UAB ULALADS

Isuanudusenanumdgiinsunsiineusukazeyfatin

19 4 UNUIMUDINUNITANYITTAUREIUTN Taun

(1) ¥eszuy auateya smdnisusvanunuiumbenuiiietes




-4-

(2) Wanssuuuinsguawliannsaviwiildugadenselunisiuinisia

Jaymauaimnie Lavauniwin

T

(3) WIWAAUITEUVIUVDINTANYINSIUTYYITeAuN1AIE Taalanizednada

atadns aruduey wasmaiumvewndgidisunisilineusy

ol

(@ Anousy aruiinerasddauaunndgitriumsiineusuluvinue idAguay

]

s =

LYY

k4

(5) TAAANTFUNAUINBWENITANAUTIN wazn15USUFva I wngad1sunN1s

h)

Hnausy
(6) InwToudpatnsamzunndfiiniumstineusy 9w 1-2 e Tuvediiey

Masnfouazilanuidudium

Y Qs

(7) windasdawnndgindunisinausulusnuisadalsanetuiaduaisinlunsd

o

Hausndussalasunissnelulsawenuia waldanuisavifeaditmuisay

Twusnsle

Y9 5 unumeInssunsanausulusesuniai Taun

(1) Yaliilszuunnsdnusneuwndatndunisiinausy

v

I
as s

2) dldszuuunmdiidedluudazdud) nsdiduneivinguasiiunmdgidnsy
NsENBUTNIIWIUIN

(3) dnlndisruvaiaimsdmsuuwnddidriunstineusuliimanzay

@ dalwin1sUszyusenitaunndgdiiniunisineusudunssunisineusy
wardaliinsUszyuveanssumsiineusuesainiaye

(5) ﬂ‘ssmumuuazﬂsmuﬁwﬁ’maaﬂmuﬁﬁhamsﬁwmé’aﬂ%@m \ioatiuayu
nuatainsduguam wazmuumaudlelgvifivanzauluseduaiain

LAY SYAUALIY

99 6 UNUMUBINIATIWIAIBAIEARNT tAKN

(1) w@svadiennu et laifsegviavniwda wavaduayulilduinig

4

MFUN N IRNINTY

) Warufufielunisamadsudiuyeiinam uarguniwingosuwnggidniums

Hnousy wanauwarlusewinesunsineusy




waiiaTiAms
Tn3.02-419-8054,8434
Tnsant 02-819-8054

-5-

ke

(3) gualirnutievdeunuwndgiinsunistineusuidndusieeiunissnw

hH

LY

@) dlAiiszuunishivinislasoransdunndlunisguawndgiiifunisineusy

Y

IngUsvarunuiumheusnIsguamm Fviweiuia Lagseuue1soungns

] s
L]

ot o N I -2
FapraRarsnguimh vt illegase

(5) dalddiszuunsundeuanizimeinviauduvesfthefiduwnmddidrsums
Hnausy

(6) alvislszuvuimslunsaindanzandu  legliimtuwndusydndngd 3 uay

ensdunndnagisluiudinagualulywiameni

viall aawavnilauly
Useme o Jufl L4 fdquieu we. 2556

=

(m1an313159RaTN WBLWNEgaY  ATUNS)

AURAIZ LAY BANERSASIIYNEIUNE

WIIGHEA/S I/ ALR

Ussanlon/ain




MANUINT 12
d a
EINAIFIHAL SN UITITWITNI TNV IWNGAN WA, 2555

o ¢ o 7 an )
‘Hﬁﬂ’q@ilmmﬂm“ﬂﬂﬁ?jﬂ@‘UﬁJﬁﬂﬂﬂié‘ﬁﬁTﬂﬁﬁﬂ?ﬂﬁﬂﬁ ATINYWIIVID HH1173



UTeMAWNNERAN N1 o [ e

A o 6 t7 a =
L3843 LLﬁl"ll’]uﬂizﬂ’]ﬂLﬂm‘ﬂ&ﬂ(ﬂﬁ;ﬁﬂul’dﬂizﬂﬂ‘]J’]"E'T’UWL’J"Eﬂii&I"IJQGLLWY]Uﬁﬂ’] W.¢. wdee

aufl &inamensnsuwngan laeandsemaunnesnii oo loded 1309 INUH
WOIFIWAUTZNALITTWNTATINVBIUNNGTNN WA e Toludsin

ﬂmzﬂﬁ&lﬂ’ﬁLLW“ﬂﬂﬁﬂﬁluﬂﬁiﬂ‘iz‘g&lﬂ%ﬁ & lodde Sufl ol WEn bede TaTuald
ulsdaanululseMaunneand oo / wede id

PRANULAN 1D o ﬂszmmﬁumﬂ%ﬂhﬁuéﬁLL@ii'uﬁ'm']ﬂi'uﬂ‘szmﬂlmwﬁmwum:n
Duenld

wiludln - 40w Uemeatuilldiisuaiududaannsulszme (o unseu
weed ) Wuauly

dezme o WUN e NQEMNAN B

(WBUNNE1N NRATTU)

WIENLLANERNN

o ¢ o 7 aa v
waﬂ’qmuagmmmmﬁlﬂamuﬁwwﬂismﬂﬁaamﬁm ATINYWYIVID HU1 174



UTeMAWNNLRAN 00 / BESE
1589 Lﬂwﬁmmgm;ﬂ”ﬂszﬂau%"m%wrmﬂﬁmaaLmeam NG b

(Professional Standards for Medical Practitioners 2012)

duiihdszasdnazaauanestSoginisfnmunngmaa’ suduiitasainnsdszgy
LN EAEAANUMITIA A397 @ AdsriunisuiuiaguniwlasBaauidugudnans  (people-
centered health care) UWwnganRRARENAITIIULTINUIINATTMUTzNOUIT NI TN ITY VBY
WWNEEN WA wedd  uaztfaiduniidaaTunisdaznauiTEneinunai o (b) Wi
WENTUYLYAITITWATNIIN WA, bbb UWNNEFNLALANNAUTILTBIAMENIITNNITUNNLFN
luﬂwsﬂs:qwﬂ%ﬁ ol ladee Tufl @ Funau meee Ssaandszmadiealuil

1o o lABnENNUNNAIFIUATZNaUATI TNNTNTIY W.0a. weee uazlildinmuailng

ANUNTRUA LIV a5z et
99 1o ﬂizmmﬁuﬁlﬂ%ﬁ'@ﬁuﬁou,@’i’E'uﬁ'@ﬁlwni'uﬂs:ﬂﬁﬁiuSWﬁﬁﬁ)aﬂmg,mm:n RIPGINAT

Usema o U b INNAY bed

(WIBUNNEEWND NRAITU)

WIENLLANEFNN

o ¢ o 7 aa v
waﬂqmuagmmmmﬁlﬂamuﬁwwﬂisﬁmﬁaamﬁm ATINYWYIVID & YU 175



mmsﬁmmg'mé'ﬂ‘sznau%m%w LBNITNYDILANNYFNT N.A. weee&

(Professional Standards for Medical Practitioners 2012)

uwnaa ldmmuanmsinnasgugdiznavimdnnrnsinatuuiniie w.a. wewd i
K9 LiTaanasgIuaInIdnsuNnemaasiudia  nasanuwlainsdiudysnusiunasgiu
Indlul w.a weab uaz WA bede anznITumIunnegnfasaEni i iudgynigunin
6 1 a A & a
wazEMWNIITEA1N g vasdvzinaiinisifswudasly NIEVUVINIFVAINDDIUITINA A2
a v v = 6 A = o A £ & a
wigmmihzeamaluladnmanmsuwnd mifess dezmsulenuiiTesganiwaniu vunad
v v t&l £§/ L d a v {
anuanInlunImdeyanedugrnwiinie - Tudaunndisasionuiniimsunndn
riuads TunsszuuuIngenwludagdunazumaldvzasninljluuyinsgunwiiad
wwanlunmsvawanug inse uaziaaednseaadssnuunumninfvasuwngluszouuinig
guAWluawiag - AmNITIMIUWNERNARFNAT IR TUU an s A I Iz nau I T In
nanmandnanis lasfidhmineldtudaunnddonuionuaansouaziaandlunsguainm
wazdEsNguWIzaulgun i ldidueined (NalWaeaasosnuan wnisnidagiu wazumwalinves
madJsuszuusinsgunnseddszinaluauaa
v a L o v 1 J v
N0 I%EUIENa AT ENATNITN ATUUTUUTY WA wede Tauninaliudag
[y &l o =2 ¢ > & a A
ihiseasrnazaausuadtizgImMIeneuwngmsas  auidunagulitasa NIl gunnngamaas
AnuiIm@nien < Natunsuiuaguawlasdaautduguinats (people-centered health
care) Tanmzaunsiunliudanmsiana g uglznetdminnsnsn lanunudedaiuain
sortunlaunnd unwndfdjiauegluagiu gndsunoidas uazinuaianasgiu o w.e.
bede
o o o I3 o
sszddvainIUTudsanasinnasguy agdldasil
o @ o 2 I3 o a o 7 d“ﬁ/L D
o. UTudpiguansazitlesmduazanuianuminsamaingn niildlduwimeann
mmeﬁmmg’meﬂ N.¢. @ WA Institute of International Medical Education, Accreditation
Council for Graduate Medical Education Uizmﬂaﬁ%'gam%m e General Medical Council ad&
WINTBIUIANT

] 2
a

v, Wenudngrasnmliadedihousg@ dinsidesedagndasninsauuuiugin

maoﬁﬁﬂszmﬂ%w%gﬂw NABLUAZLANAAIWNITAAGARAFIT NITIRAIUTNE LAZNITEIN

wa

é’wﬁuﬁmwé'uaﬁ'ugﬂw WIAUBZHIINI i’JﬂJﬁg\‘m’]iﬂﬁ‘U@ﬁgﬂﬁﬂd@]’]&lﬁl%ﬂﬁiiwLLazﬂgizLﬁUU
699 fifgadastumadsznavimBnonasa

. WWANNUAAYVBINMIETIETUFUNIN WASTZUULTUNRFUNIN §FUNNUBIYAAN TUTH
LazUIET 1T Imﬁmﬂulﬂuguﬁﬂmo mﬂﬁu’%ma;jﬂammuﬂizﬁuﬂi:ﬂm (palliative care) NM3QUA

Atheszezgarine enuitesmydenugunw swnianulaaansvaddile (patient safety) N3

o @ o 7 an ]
ﬂﬁﬂq@]’jHﬁglﬂm“ﬂﬂﬁﬂﬂﬁ]ﬂﬁuﬁ?ﬂWﬂﬁgﬁﬁﬂﬁﬁﬂ?ﬂﬁﬂﬁ ATINYWYIVID 11176



Igmataaungua wazifanldinaluladnisnsunndadnefilszininn SaitewleBaann
ﬂmzﬁwmm’%aamsa’s’wLa‘%wqmmwmaamjmmﬂuuwnﬁma@‘?l,l,ﬁaﬂsztwﬂvlmﬂ

uaﬂmﬂf:ﬂ'avlﬁﬁmmmmsﬁmmimmmmmlumsﬂsuﬁmﬁa%’u‘lumgmﬂ@lLﬂugﬂi:ﬂau
Twnmniaiineazdoarnivaen ¢ dm I@ﬁﬁi’@qﬂ‘szaaﬁﬁaﬁ

o. LﬁaLﬂuﬂsaumm@;mqmg@slﬁamﬁ‘mjwamﬁmsﬁmme51°ﬁﬁmu@mm§ AINEINITD
AT Inluningasunnsmaa o tEnTuY faNInMNKANNNF ANNEAN TG
wannftaanfimnuale auenumInzaILazLISUNTaINd Az A DT UY

. Wiguduszifinuaziusasanuianusmunsalunsdsznavindwnansy Lidunmd
m’mjmmmmsnlumsﬂsuﬁmﬁa%’ﬂuau',fy’mLﬂugﬂs:ﬂau"?m%wn%mm POIUNNHRNN
Nuszduaailonny ¢ damlsznaudy

§fl o n. Inmaaimuwnsiugin

§Iufi 0 1. ANANFANUENIIANMAITTNUALINEENIAFED

Fufl o A, BUMWLAEMNIETRINFUAIN

fufl & 9. TaSumans

fufl @ 9. ngwinefisrdesiunsdsznaimEnnniaa

MRLEamI98%7 o 0. Insmaainisuwndiugin 1ddsemndnd v 2. aud
AMVEINIIDNIITIT NI INBENIIAREN I@ﬂﬁmmu’amjuaﬁnwsLLa:IsﬂLﬂunﬁjuﬁﬁaaj A273
WalwiiuiaszduanudAnyzeidaclyn mmmﬁﬂﬂﬂs:qnm“l"ﬂu"ﬁ”’uﬂaﬁﬂ@ia"LaJ"L@ﬁ’ CAVEIIL o
fiw . ANNZANNFNIION AT THUALTINHENNIATHN MIRII07 0 NIIAT o uaznuIaf
rinsznIaTamiiesljidnsuaziannmmisediin InsUiuszauanuianuaannldnanzay
nudaywigunwluaaiuuazuwilivluamaa

FUfl o 9. FUNWUAZ IR IEI UGN "l@?ﬂ%’uﬂﬁ;aiﬁﬂaaLf':ammnﬂm:v‘i"muﬁ"mnﬁ
siasugMwTaIngusntuWnumaasuAssznene lasutufdanudAyuesmasiasia
FUNW UATIZUULTLRFUAN §VMINWBILAAS TaTn uazdszmou lasdaawdugudnag

fwinaud & 9. TeSmans ffu%uLﬁaamnﬂm:mgmmmiﬁmsmﬂ (319)RANFATNI
TUNIIFOUILTITNUNANWIUWN VB ILWN YA Lauad%ﬁaamnLﬁmmwfua:ﬁ'ﬂmmqmi
wndiuenazliiisswedmiumsduiiuawduunndiia e winudazdasagnmuldnisfalaiases
midafula uarnmrdewgdljidedsdaTosrndie nagandsldunndldunsaiuqgueiu
ﬁaﬁoﬁuuwmamdﬁﬁam%ﬂﬁﬁmﬁmasi"mamﬁ?umaL‘i";luvl,ﬂvlﬁmﬂmiﬂ'avlajauyﬁzﬁ Wlasann
fatAudinaliaansndygdlvasevagulunnnydlle 5ﬂﬁv'\1€1'\nﬂummﬁﬂtymﬁﬂmUm@; el
m@;ﬁf SoldiAndud @ 9. Tu lasdusudifoadestulszduduasosssamansunnd el
sodundaunng ldiduenudidguazindayaluduasnanludszondlgldininsauivaniuaes
A%

Tusudl @ 1. npnanouszsndouteiiduiifmdasiunsznasimiwnsnsm Taods
NnnIITINaI AN e, e wazliuimilomngninouszsadouteTifuiiAadu

Tnulvnuase

o @ o 7 an ]
"Hﬁﬂ’qm’jHﬁglﬂm“ﬂﬂﬁﬂﬂﬁ]ﬂﬁuﬁ?ﬂWﬂﬁgﬁﬁﬂﬁﬁﬂ?ﬂﬁﬂi ATINYWYIVID YU 177



mmsﬁmmg'mé'ﬂ‘sznau'?m%w LBNITNYDILANNYFNT N.A. weee&

(Professional Standards for Medical Practitioners 2012)

HdsznevdmInirnindesliquantfvesaundnunnosanianaunmsyin ladnyga il
WM TIYLAITITNITNITY WA bEed R0 b U107 oo UazMINqmManBUzNNIlzaed

TINIANUTANUEINNITANWITITN (professional competencies) faa Ui

0. NOARAE LIAAA AHEITN LAZIIUHITNUNIIBITN (Professional habits, attitudes, moral,
and ethics) L@

0.9 NMIINBUN maLLa:ﬁ"]smmmLLﬁﬁm%w ;5 Usenat3 T L’mﬂﬁwﬁaﬁqmawﬁ'@

aaeia i
=1 a dl A A 6
0.0.0 NAMITIN LATIIUTTINNANZRUABITITWUNNE
d' s 6 a 1 a a g d' % U s
0.0.10 TaFNIFIINA2AROILNATNTN Wwntiansla 2095128 UazFIAN
©.6. ﬁqaﬁnmwé’mﬂuﬁmﬂ%ﬂm

0.0. JURaTALGELIIY MInaraNg ez lasuvaLnang
9.0.& ﬁw’ms"mﬁ'u;ﬁuvlﬁasmﬁﬂi:ﬁw%mw
©.9.9 QGﬁuﬁwmmuLaaammmﬁaa
0.0 MIAIINIK1LY (patient centered)
o.lo.0 Mikitvdszlosduazanuilsendovesgioiiuddmy
oo lEaMNTTIUARLE InnanNa waziaawludnduasihe
oo Unilasussivinsansdazlonivesihe
0. MIANATBIUAZIURATOLADRINY
o.0.0 Mivaudunalasfuaizinu
®.0n.10 LtamLfﬂ@maﬁa@iamﬂﬁu‘%miﬁgmmwLu_li_laoﬁmmmﬂi:"m"nunﬂixé’u
oo lannudsmsuazdasine lagluuisnenluidunveadeoma Sausysy
AW DVTW 818 LAZLWA

0.0.& mﬁmg;aﬁuiuﬂﬁiﬁwuﬂlﬁu%ﬂ1§ﬁﬁqmmwasha@ial,ﬁaa

o @ o 7 an ]
"Hﬁﬂ’qm’jHﬁglﬂm“ﬂﬂﬁﬂﬂﬁ]ﬂﬁuﬁ?ﬂWﬂﬁgﬁﬁﬂﬁﬁﬂ?ﬂﬁﬂi ATINYWYIVID & HH1 178



. NNBENITROFITUALNITAINANNUSAIN (Communication and interpersonal skills)
AisznavAmdnnonsmufisaszniniienuday uwazlianuaanialunmidadefess uas
v = o dld e U a Y U v tﬂl v L 1 d‘u
s3duRuTMwnANLhe gr@dthe §3wenu uazfineadas dadalud
0.0 NANKIAYVDIFORNT
©.0.0 ATERINDITITVDIGROMNINDNNEINAGDNITRONTT LTU SNIWIWME 3ala
uaze1Iunl WodnTan inds el 81y TAUMIANET 91TW MW TAUIIIN
A = a & A
AN TINDILITENNNANLDEAaNTROFNT
B.0l FWNIDROIILAMIING M UTLU LATMBIYIN (non-verbal
communication) TINNIlTFaUIzLANG 9 IdpgfidseanTawiasinanzas
wo.n Srnwlunsiiuszlidayalasriuitnisfessdng g adadinsugn

LRLATIDINANITENUA I TN T WAL RIAN

©.6.& mmsnlﬁﬁagamommwnﬁ HLRBAAILNN aﬁﬂswluﬁﬂi:ﬂ;u EI
Mo laagetlszEnTA W
o ms%amsﬁugﬁm
P= > a £ R a o EZN =) g;
oo Innwelunmssuwsilynl Lmﬂam'mgaﬂLLa:mwmmmmmaagmzl NN
R1AIDNARLAINNN aTLNY TFUSnELazdL U ina R uE R
= a 6 s A Y v s 6 d' U £ (%
..o u'ﬂﬂmiummwmwmua:sﬁnﬂsm@1;dﬂ’m lﬁﬂwma:mmmdﬂ’mLmla"l,@
.0.m u‘]@‘[amﬂﬁgﬂaﬂﬁduuéwlumﬁé’@%ﬂﬂﬁaﬂ"mmmmu LRAIAMULALDN
WRlaL000 NS AN LLazsLﬁﬁﬂé'ﬂmm;Jﬂ’m
ol mmsmamwﬁuﬂauiumﬁ'ﬂmwmmammjﬂ’m FINNIRIIANNU D
’Luﬁaamsmmmﬁwawjﬂw
Wl  INNHENTHORITURNWANTOIANIE 1% NITUTITIY MIVDTUFAIAN
Wuan
A o od A o
. MITBANINUENNE YD
©.0.6 mminﬁamiﬁ'upj’ﬁLﬁuﬁmvlﬁaﬂ'wﬁﬂizaw%mw Immmmam;mwdw

ML ALK ﬂﬁagaﬁumﬁﬂmmmﬁmmao;jﬂm

v ol A

.o.lo ﬁﬁ'ﬂwﬂumsmma@mmj Nnise LLQZUitﬁDﬂW‘JﬂILmNV}LﬂEJ’JﬂTE’J\‘]

u

.. §INNTOIATNTUANNINITUNWNE ELU%'flJiB\‘]LLW‘YIET lﬂﬁld @ ﬂ%ﬂ’)ﬂ LRSLANRTT

nenIwKNgau g ldadnigneas nanzau

o @ o 7 an ]
"Hﬁﬂ’qm’jHﬁglﬂm“ﬂﬂﬁﬂﬂﬁ]ﬂﬁuﬁ?ﬂWﬂﬁgﬁﬁﬂﬁﬁﬂ?ﬂﬁﬂi ATINYWYIVID 5 YU 179



o. mwﬁﬁ”%gﬁ%mammwﬁ (Scientific knowledge of medicine)
0.0 ﬁmmﬁmmL°1T11a‘lu"371mmamﬁ’mmwnﬁﬁugﬁu ANNIANNFINTANITTNUAE
NN NIARKN mmmﬁu@%mmj’lﬁuL@&mmmﬁiaﬁaga@m6] Lﬁaﬁﬂﬂﬂs:qﬂ@ﬂu
mMiaitdsuazingeinsgihe aaseawisurwmsENIRTugIANLacian
ﬂ'm%mhU"L@Taamgﬂﬁmmmzau
. ﬁm’mfmwLiﬂIﬂluL‘%f'awiavlﬂf:
mlo.0 VTAEATATELATI DTAEASTNTY ULaza1 T TGS
alolo LTISLARAT LLa:ﬂg%mﬂﬁLﬁmifaoﬁumsﬂs:ﬂau%w%wnmmm
mlo.m ARASEUTIIAITDS
mlo.m.e WANMIUIMTUAUMIUNNOULAZR D TAFY
on.lo.an. ko mmjﬁugmmaé'oﬂwma@% ANUBEING WazWAnTINeNaas
fenduswiumsssusaanag LLazﬂ’;’mnT’ﬂwiaLﬁaumgﬂﬁ
LRZFIAN
o.lo.en.en STULYIUNIN i’mﬁaaﬂ’nuﬂaa@ﬁwaagﬂ’m (patient safety)
mlo.m.e LeTMgNAaaAINTNITasuasinanzanlun T
<. M3u3unagilae (Patient care)
fanuianusuimalunmunadays fnualym é”'aauuagm MHUNBNIINTID
Fhadulinisguatnindiheldadiamanzan sadelus
.0 MIATIIHIRY LL&:@LLaé"nm;jﬂ'mﬁ"avlﬂ 1aun
<.0.0 FNANNURNTIN viThuesdihouazgnd
<00 dnilszifuszaranimegtheldaininraunguuazinanzas
c.o.m \Ronlditmsanalaseiasdafiugiu iedasflofity uaznisasiang
waaljian1sdngg lasdnibitianudueuazanumanzas
@.0.€ TIUTINUAZLUANA T38T1n1U5210 MIATIITME MIATIAN
RaIUJUANIIURZNIINTIINLABE 9 Lﬁaﬁﬁmﬁg\mwagm aTzEm

snquesilymidihe

A aa

.0.¢ RANVBINTAIEASITIUILINY N ltineiiaay AUAININ I3
wenynilsnvasgiheldatnaminzay

.05 LRENMNIGITMTINNIAANTEY Ja9nu MBI MISAELULYSzAUUIZABY
nguakiussuzgarng IhraandpsnUszuzvasmMIdinlia uay
nsnensnilaoenamanza

<.o.0 \Ranlfunldataaungna anunanindineadin laodilafiaana
Usaansvesgihududany

o TN lﬁﬁagmﬁlamamwﬁuﬂauﬁnmjﬂaUMﬂﬁi@LLﬂ%’ﬂM

<.o.« Uuiinzzdouadaduszuy gndas wazdoiios laandouwinig

AAIFINRINA

o @ o 7 an ]
"Hﬁﬂ’qm’jHﬁglﬂm“ﬂﬂﬁﬂﬂﬁ]ﬂﬁuﬁ?ﬂWﬂﬁgﬁﬁﬂﬁﬁﬂ?ﬂﬁﬂi ATINYWYIVID ol U1 180



.0.00 Uinmfianuianutwngnit wiadsdediheldumsinmating
WANEEN
&.0.00 WMNILIIALThouUUaIfTIN
€.0.0l0 ATTAUNTIANMURAYVBIMIUANIUNK NG LaZNMTUNNENI9LREN
lasfitafsnnuinanzauuazdadina lnns bl
.0.0m lﬁmigua%’ﬂmuuuw%m%w LLﬁ;‘;jTﬂm"L@Tazmmmzaw
&.0.0& WNITHANAL SANIDTAFUANNEINTY wazlimssnendesduldading
NN
<o FNBEMINTI MIaTIIMIReslfianis maviannsfisuiu (Technical and
procedural skills)
femusansnlunsriannsussldiaissdiad g lunsasiaitesy waz et
Tagmansaotunedatsd davia mazunsndaulunisase smwuaziionla
RANZENTWABHNITATII NTE lde I AwLa LLﬂawa"L@Tazmgﬂ@Taa wazie o
Ransas93Redeing
€ MIFVETNFVNIN UASITLUUTUIAFININ: FVNINVDIUAAR TNTW Uazilszzn
(Health promotion and health care system: individual, community and population health)

€.6 ﬁﬂ')’]&ljﬂ’)’mlfﬂ”ﬂ‘ﬂﬁﬂd msaﬁ"’ma%uqmmw i:uuu'%maqmmw mm’%maqmmw

LULBIRIINANNINUTIRNLATHIFMIRATARAN nann)nanguastatiauniieITas

U

AUMIATNLEUUNN
€. NN IEMIUILAgINMWULLLTALESA (comprehensive care) AMNIZALLAAR
') A ' @ o o = o @ &
aveual uaziranlosllgrzaurnrulazfian lavaszninisanudidysanisunng

bbN ‘HVL‘YI BuazMILWNgNILRandaNIaTLEs E‘!"]J NN

. msﬁ'@ummwimwmmsnma%m%wazha@iaLﬁaa(Continuous professional
development)

sanInR@mIANN inse 1ead wazwgdnasn lumadsznerimInnanywlid

VAT NUFIY UAzAaLEUdIFaANNABINTVRINIE FInu atadiaifios Tag

%.0 ﬁmwﬂmwﬁaamﬂumsﬁwﬁmamw,aovlﬁashamamqunﬂﬁmﬁﬁ‘mi’;lu

5.l VWUARLAZLE WA ITANTATILAZ WA N LIAAG e ANTINTIRANzaY

. LiﬁiwﬁamsuLﬁ"aumamuamamﬂﬁﬂummi?Jnﬁm:}z T IR ANLEIDEN

doflasuaaingae

5.« AuANITYRINURAITENAAI g iawﬁaﬁimim@wmsl,umiﬂiuﬁm‘?aga

v.& Uszgndanui inalulad ussvinuelnalldadnananzas

5.5 ATEHUNTIANUAIATYTBININWM UK MIaTiasdaNNindanms

UUAmedntu uazmdansanag

o @ o 7 an ]
ﬂﬁﬂq@]’jHﬁglﬂm“ﬂﬂﬁﬂﬂﬁ]ﬂﬁuﬁ?ﬂWﬂﬁgﬁﬁﬂﬁﬁﬂ?ﬂﬁﬂﬁ ATINYWYIVID i1 181



een.
oc.
6Cc.

®b.

6.
0.
o,

be.
oo,
laen.
.
b

g 6 a
iﬂﬂ%’]Nﬂm%a%ﬂi‘iNﬂﬂﬁﬂiﬂﬂEﬂ mmmmmsgmé’ﬂsznauam%w LIBNITN

Q ns‘
WILUNNES NN
6 a ~
wWNERIUsTRUAS
& A (3
WANSARTIaUIA
Q Qf
WILUNNES NN
WIHLHNEFING
&€ A =
WANGNII83D
WIHUANI T NI
WANSRDIRNU

6
WIHUAN SN Lap

6 a =
- WWNERINFLIEN
L UANgAdN 1.9 Wwnaiang

UNNSADIEON A

WIULANGITY
WULANTFUNA
WANSRAIENWIITH
WIUUNN TN

6 - =
WANHATITAUIA
WANHATINNINTDS

6 a = v 6
LN ﬂmyaﬂsmwuﬁ

6 A @ A
. BANEUHRTUIINN

wauwnglad
WUUNNSRITAN
wisuwndegans
WBUANSFUIAN

WULANG FUTE

YDILUANNYFNT N.A. b€

1 6

Ta%iaan

¥

903
WNESAANTTY
WInTellons
NauITITULNa
wefun91d
™ AT
dnTwe
Trauanla
NHATERIN
LN RUG

o~ A €
WODIAY
AIUNA

9

WIA lnes
a [ 6
aanwo

=)
159
T AT
Quﬁmuuﬁ
WRID I
AN
nasdulng)
Laammﬁ@ﬁ
Tyauiiuns
ﬁngé'ﬂmﬁﬁfuﬁ

quwﬂamuzga

o ¢ o 7 an
ﬂﬁﬂ’q@]’ilmglﬂm“ﬂﬂﬁﬂﬂﬁ]ﬂiwﬁﬂ]Wﬂiﬁiﬁﬁﬂﬁﬁﬂ?ﬂﬁﬂi ATINYWIIVID o

Usesua m:au;mm nia

aléﬂiiuﬂ’]‘i
aléﬂiiuﬂ’]‘i
mgmmmi
a%ﬂiiuﬂ’]i
al‘l‘;ﬂiiuﬂ’]‘i
al‘l‘;ﬂiﬁ&lﬂ’]‘i
al‘l‘;ﬂiﬁ&lﬂ’]‘i
au‘,mmmi
au‘,mmms
au‘,mmmi
au‘,mmmi
a%ﬂiiuﬂ’]i
a‘l{:ﬂiillﬂﬂi
a‘lff‘oﬂiiuﬂﬁi
am&ﬂﬁumi
?J‘Lj;ﬂi‘iﬂJﬂ’]i
alj;ﬂi‘iuﬂﬁi
?J‘Lj;ﬂi‘iuﬂ’]i
?J‘Lj;ﬂi‘iuﬂ’]i
?J‘Lj;ﬂi‘iuﬂ’]i
?J“Lj:ﬂi‘i&lﬂ']‘i
?J“H;ﬂi‘i&lﬂ']‘i

?J"Lj;ﬂi‘i&lﬂ']‘i

m&mmmmauammgmi

N1 182



a § g 6 a
‘5']ﬂ%’]NﬂmzaH‘vﬂi‘iNﬂﬁilﬁ‘W'\Zﬂ%Lﬁ El‘]J‘ﬁJ‘]J‘g"\‘l mmmmm‘sg']%;jﬂszﬂau'am%w LABNIFN

WAIAAMNIAMNEINITANWINYIEFATNITUNN I ARG 1%

Q ns‘
 WIHLNNG RUANG

B 9

& A ~
. WAngneddszauas
 UWANERDIUNT
¢ co £
- WHUANINIFAN
a
- Wsuwngled
- UWANgReianIail
RISHI Ll gl

 WHLANGFUTY

2 @ 3 & A A 3

 WBLANG QY

o ¢ o 7 an
ﬂﬁﬂ’q@]’ilmglﬂm“ﬂﬂﬁﬂﬂﬁ]ﬂiwﬁﬂ]Wﬂiﬁiﬁﬁﬂﬁﬁﬂ?ﬂﬁﬂi ATINYWIIVID

1 6
Ta%Laan
¥
290713
@nywg
1357mln3lsant
naadulng
Tansin BIANA
IR
quwﬂamuzga

oK 5979

0)e]

ﬂizﬁ’]%ﬂmzﬂl&ﬂ‘i‘i&lﬂ’]‘i
mgmmmi
mgmmmi
a%ﬂ?ﬁ&lﬂ’ﬁ
a%ﬂiiuﬂ’]i
ali;ﬂiiilﬂ’]i
a%ﬂiiuﬂ’]i
m&msummanammgmi

m&mmn’mmzﬁm | Lﬂ"ll’]“léﬂ’ﬁ

N1 183



MANUINN 13
d a d o Y V] d
wammsdszivnngdszantnumndszandassans

suudsziiummngdszdrnu« Tagerarsd
suudszdivennddszdnua Tagwenuia
nuuilsgifivennisdunnduaziangns < Jasunndilszsimnu
uuuilszidivermsaunnduazvangns 4 Instiadia
suvdsziivanuansavedlszamdasunngvasdusamsanousu

o @ o 7 an ]
"Hﬁﬂq@]‘illﬁglﬂm“ﬂﬂﬁﬂﬂ@ﬂﬁuﬁ?ﬂ1ﬂ§$ﬁ111ﬁﬁﬂﬁ1ﬁﬂﬁ ATINYWYIVID 11 184



a (Y o [ ¢ aa
msdszfiuwannuzaiusg 4 veammddszrinnlszamdasmans Ass1vwenuna

Fulmsany Fulmsanun
4. -
Competency MsIAMsiseui nmmsaou msdsziiuna Uszidiu
1123|415 2131415
ADUVITTNANTIIT ATAA |V MCQ, OSCE, Oral v
602-611 Examination
Soudvinmsdfiaouesa |V [VIV VIV - roulsziiumsidgiaaus [V V|V |V
= 91 Y1 Y aa aa 9, 4
ang1leuen veile azvies ua (anw3) lagennsduas
iR A3 mau
- Usziiiumsingau Activities |V |V |V [V |V
FougNNINTTHIMNTAN - Formative Examination VAV AR AR AR A
k4
ANHIMA (Academic Activities)
nqui)
(Knowledge)
- Grand Round YIVIVIVIV
- Interesting Case ‘/ ‘/ ‘/ ‘/ ‘/ - Summative Examination ‘/ ‘/ ‘/ ‘/ ‘/
9
/v 2 A5/ MCQ 50 419, MEQ 2
- Topic Review & Self- .
Opic Review ¢ "f’l}’t'], Oral Examination
reflection
- Morbidity & Mortality YIVIVIV
-Brain tumor conference YIVIVIV
Feuinnmalgiaanesdy |V VIV V] -wulszdiumsigianus |V [V [V V|V
Wodrda 0@ (NANNYENIIMIAIAR)
Tage1m3duazfaanau
v - E-portfolio
ANNINMA
e SoudvinmsevsuFalia |V |V |V V|V | - Formative Examination VIVIVIVIV
(Surgical skill) | 1156139 (Workshop)
- Basic surgical procedure v - Procedure Base Assessment [V [V [V |V |V
- ATLS v
-52lleud539e lae 1Mo |V
a8
NI ? .. - o v A
-NUgIIMI Y taz 9505550 [V - aovlunangas Uduna |V
(Research)
Tunu
-Research Month v - Research Meeting YIVIVIY
wangasuazinaEimsHnousumIszamdasmans A331swen1na ¥ 185



a (% o [ ¢ aa
msdszfiuwannuzaiusg 4 veammddszrinnlszamdasmans Ass1vwenuna
Fullmsanmn Fulmsanun
4. -
Competency MsIAMsiseui nmmsaou msdsziiuna Uszidiu
1|2(3]4]5 1({2]3]4]|5
o Yy A
NNHZAUOUY
(Non-technical
skill)
- Clinical -oUTUAUUAMNT Clinical [V -puulszdivmaliinaus |V IV VIV [V
Teaching Teaching Workshop 1A (UATNNBZNIMITOU)
Tage13duazfamau
a % 4
- Usziiulaorindnuiunng
- -pU5uF9TAMS Counseling [V - puvlszdiumalgiaa 6
Communication | Workshop ua (ﬁﬁﬁnyzmamsﬁams
o o 4
and Counselling sazliauuzii) Tnge1asd
HazHs W
-Patient Safety | -®UINIFRTAMNT “10 v -puvlszdiumalgiiaaue |V IV VIV [V
Commitments fo Patient Safety” A (ANBENIMI A3
o o 4
waglimuuzii) Tage113d
nazhs W

d v
!!u’J'ﬂ]ﬂﬂ]iﬂ5$!ﬁuWﬂ!!a$!ﬂmmw1u
A 9 = 7 o & v Ay ~ < Y o
e lrmsineusuunndlszanhua ulddareanuseudesuaziuasguiullawdonvua
a [} [Y] 4 a o a [y}
YOWNNGANWAZT1FINOGoUsTENFaouNNd A1uIvdImnuanleuiemsiszitiunadiinsumsin
v Y
ausutazlszmea lnalaenafuaail
a [ YA a 4 o 9 J = = 09/’ 9
amnaia iimsdsaiiumnmalszniuaszrninmsineusy TaslinuasouAguUIa LAY
% a a o a o =} dy
NNYL 9AAA 1aznINTIUNIMIUNg TaswansdsedivaziinlllFlunsdiaelalil

9
Y v

A A ~ d A = o 1
1. iNetousLAUF U I@ﬂlﬂﬂ!“ﬂNWU@WNWﬂm%ﬂHﬂiﬁMﬂ?iﬁjﬂﬂﬂﬁulmgﬁ@‘ﬂ"l Usemamuuanay

Qae

Y =
MIVINNBUT
A qua v Y Y o = A Ao P o
2. plgwasanilszneumsdadinsumsineusuivedoujaiasuaaInNuIANNE Y IUMS
a Y] 4
152NV NFNNBNTTN AV1UTEaINAaseNans

a d o ¥
!!‘H’J‘VlNﬂﬁﬂi%mu!!‘iﬁﬁ’lﬂﬂig‘i}]‘ﬂ"ﬁ!‘4

a J a a va J [ %
1. dsziiunuvesdsiu Tesdszdiumslgiaaulagonnsdnnmsduna yagedounu wazliuiinas
a a wa 4 [J a wva a aa
puvlsziiumsliaauuwndlszaniug lunngseumsdinan (Rotation) Tneazilsziiiu 6 1a

o ¢ o 7 aa v
waﬂqmuagmmmmﬁlﬂamuawwﬂisﬁmﬁaamﬁm ATINYWYIVID U1 186



2. msseaudszaumsainmeiide Taediihunsdneusudesinmitiuiindeyaaslu Electronic
Portfolio Tufthennseiunndyszrtmaldtdansulumaida awdemmuavessisinnded

3. dsziliuaussouzlaedsamauamnuuvesulsziiumsigiaaulaeszniuluaiuves Non-technical
Skills 151 Counseling skill, Communication skill

4. MITWNNTINIMMIAINNA1 IAUA Morbidity & Mortality Conference, Topic Review, Inter-
departmental Conference

5. AzuuuaeUIAlAsan1Y (In-training Examination) 10841 ui]u Formative Examination (Fudnyaie
Rotation Assessment 32401 Audit Assessment L% Summative Examination 91174 2 ﬂ%ﬂj Al °lu§, vy
MCQ 50 Y0 MEQ 2 %9 taz aevithnilal

6. sziiuanuamnsolumsmiiaomslagly Procedure-base Assessment 19 Iqain 1w az9uInam
mmw‘fﬂizﬁumiaimﬁmﬁm‘fu@i"mizﬂaumiﬂizgﬁmﬁag@ﬁmq

7. Ysziiuanudntiniemsiielaen1sda Research Meeting

d ! % :’J ! a v Y o a
!ﬂﬂ!mﬂ'lilaﬂu'§$ﬂ‘]J“lf‘lﬁ.]!!a3ﬁ!\‘i!ﬁ@ﬁ@‘l]?W‘]Jﬂ5!!ﬁﬂQﬂ'J]3»1§ﬂ'.nN‘U'lu'lfayquﬂ'ﬁﬂﬁgﬂﬁﬂ"]‘lﬂgwn“vﬂﬁ'ﬁ»lﬁ'lsln

[ Jd
szanndassans

A Y (Y] 4 I 4 [ S vAa 9
elnussgiagiszasamsiuswndimmnzneaunlssamdasmansnigaauiia taganug
[ 3 @ o a 4 [J 1< 4
ANVAINITO MUANTIOULHANTI 6 MuAWHaNgas drvmmsdszduumndlsznduaiiuszoze e
4 1 ] 1

Trnamsauauszausull azinnunoudmsumsidusFornodnasuiioaiting
1. aanUAmaae Uz AU

a wvAa [ T 9 d‘ o
1.1 Ugianulalisiniidosas 80 vesszeznannmvua
1.2 iumsdszidiunuiiaaie inmualuvangas lagldnzuuulisiniifosas 50 veuusazia
1.3 Ufianuldasandesnmdenmuavesanitiuinousy

[ Y a A =S ! C=
1.4 luneldinaanudeudsunaniudnousy

wa A o A Y A a v

2. AUANTUANDTUMSITUIFDINITOLIND IANUAT

1 wvAa a tﬂ' d‘ [ :I’ =) Qa/} 9
2.1 Mugaautianslsziiuieaoussauduilasuna 4 e
2.2 INGANTTUA AT TNNNUZ AU
2.3 dovdamanuiteniglummuanal

A o A v =] @ 4 o 9 ~ Y @
2.4 dngamnaziumadneusulussduunndlssanhutlgamenunangas
a d o ¥

3. wamsiszdivuwndilszarnu
3.1 iumsilsziiu

[N a A A QSJ’ = 9 a wva A a 1 A o o Y o a g’ Y
3.2 hiskmmsdsaduivedousuil devlfriaaunuanludiunaaniumuua tdanmsdsziiiueg i
1 a K A :JI 20 Y
Humslsziivisamnsodouduilla

(D] a A A 09/} ~ ?,} 9 A A (D] a A o A 9 a o
3.3 lirumsdsgduine@oudsuilsiaudon 2 niohirnumsissiivmesumsianesedaou)aiting

k4
doalfiinauluszezduiliausn 11
v 4 1 ' 4

3.4 ndenndgiaauenluduidhaudn 13 udrdshismumsisaiiimiedeuduil Igamsineusy

ad a a [ % 1 a 4 [J [
3.5 ANz guANENTTUMTUINITD S13Inedea Tdaotiudwamstsziiuunmdlsentnuundenue
pynITUMIHNeUTULazdoUa Meluiui 15 nsngian veennil

o ¢ o 7 aa v
waﬂqmuagmmmmﬁlﬂamuﬁwwﬂisﬁmﬁaamﬁm ATINYWYIVID 11 187



o a o v Wd‘ L a
4. maauiiumssmsugh larumsisgiiiv
A a 9 4 o 9 [ I o o a a ]
4.1 yawamsdseuldunnglsennusunsiudluatsanyalonys Iuuuulseiunaveas ¥ Ineas
v Y
wouuuamuamsia swazideamsUfianunay msmiuguanazmslseiiiunas
A J o 9 A o Y1 o a £ Y =
4.2 Wwounndlszninuasreiuni i Tasdwnmanslsemuganisliounssumsdnousunazdon 519
Ine1ag
) a d‘ a =
5. MIAuHUMIINagANIHNa VTN
5.1 M3a1000
4 o 9 9 o A dy 1 o a A U 9 1 9 @ ¢ A @ =8
- uwndseauaeanse s agrana NIRRT tRe 2 dilan eanfurn
A % a wvAa [ 4 <3 [
pusuoya IminMsUianuudNwdsrenauzeynIsuMIINoUTULAZ @O 1B UFO LAz IAD
9 < 1 Yoo a ad o I 4 o 9 I ~ =1
unneanseuaNurAUlsznouNauAIs INNaNTMsaiastluunnddszathudunar 1 9uilas
Y
Anwnalivioli TaownsananmanallszneumsateeniazmMrLasInamiulno Iy MIa1oNIY
fonawysalileldsueyianinunnean
5.2 m3slieon
a oA v A A a d‘ a9 1 Y a = 1 9 A
5.2.1 Ugianulasnannuiviaseunsolssuganudondsionse aunaliinanadensdilenso
ao¥eIdsIvRITauEnoUTY
522 ﬂQummiﬂamﬂmmiuwmaumﬂﬂi quumamaﬂ Tusimsdsulganganssumaemsén
dou uaznszihmendams mavasiieantiilineusuivauaisiiesn Wyhmsudaumnd
ﬂigiﬁum%"u1/1imW‘ia3flwﬁﬂﬂmJﬁﬁ’ﬁdml,l,a’gﬁmmmwiaﬂmzmgmmmavlﬂammmzﬁam ¥4
Y 1
2A09MIAULNITUMITADUEAIUIIUI 5 AU TLABUAIET M1 UARBUIUBUIIUIU 3 AU LAY
o o 4 o a <3 Qy [ 4 Y [ 4
nssumMsmeluaaniudiuau 2 au meauiumsimadeaunelu 2 daimeraannldsuised wa
o [ { 4 <3
msaeu@IuIzgNi oA NszyuAnNzoYNTTUMIHNDUTNIAZTOUA INoaIRMIAY DaunIs1H
= Y A Yo Ak A 1 Y s Y 1w ] Y =
poNTITIABINNEAN Ml lATUMTeIATINoIMs IReenauysal durundliauaisldesnda
A A 9 o =X 9 ° °
gusesnuldaatulneuTUNToUAILIULIN
Y a 22 I Jan ~
5.2.3 mylrgamsinevusu uldawilsgmevesnazunmemansds s1sweruta aunaruang 11
Uszmanmza 1509 A9

o ¢ o 7 aa v
waﬂ’qmuagmmmmﬁlﬂamuﬁwwﬂismﬂﬁaamﬁm ATINYWYIVID iU 188



a a va d o Y
suvilsziunsyfuanumnngilszanu
!ﬁi’)a Uqa rotation
%, a (% d
Oy Mmnndszandassans

a (Y] d daa
MAIBIFAQAYUAITAT AUSUNNYFANIAAIAIINTWEIDIA
(1%ﬁ5ﬂﬂi$tﬁuﬂ1u Entrustable Professional Activities (EPA) (16 Milestones U943 15]531/18158‘4)

FD oo e e s eee e AT oo
9 '
WU TENTUF U
Y o A wa < o A =
5282 UMTURUANUAWATUR oo T TS
AN ; MIUUAUD case Aun 0 wold | adsdsuaye | s
MINDUAININ (Medical Knowledge
and Skills, Interpersonal and
Communication Skills)
Y
QDR v eeee e eee e eee e e et s et s e s
DY oo e e e s ee et eeeeeeeeeeeeeeeeee et seee e e
NAve ; aun a nwold amslsurse | e
MIFIAR, MINHIAA, MIgua
auly (Patient care, Medical
Knowledge and Skills)
9 =
BOB e e e eeeeeeeee e ees e et e e et ee et e e oo oo e et e et e e s e s e e e s e e ee st eee s
BOUEE eoeeeeoeeeee oo e oo e e eee e ee e ee e et et e ettt s et e e ee e ee s e
ARG ; aun a nwold msdsuidye | e

o o v o Jo A \

dalamhan, anudusiusiumeus

AU, ANUFuAnreUAs NN IATUNOL
118 (Professionalism)

9

DBl oo
D OURY oo se oo
Tagsu : AU Taipinug

1819 Feedback tnunndlsearnumdn: o5 i

A '3
B 11320 K B 4 PSPPSR

o ¢ o 7 an )
‘Hﬁﬂ’q@ilmmﬂm“ﬂﬂﬁ?jﬂ@‘UﬁJﬁﬂﬂﬂié‘ﬁﬁTﬂﬁﬁﬂ?ﬂﬁﬂﬁ ATINYWIIVID U1 189



a a wa d o Y
wumJ'izmuwamﬁﬂgummuwmﬂszmmu=f| Tﬂﬂ‘WEﬂ‘iﬂﬁ
a [ d
ﬁ1ﬂl13‘lﬂﬂ5$ﬁ1‘nﬂﬁﬂﬂ1ﬁﬂ§
a U J daa
MAIVIFAAYAIAANT AMSUNNYFAIAAIAIINT NIV

12 VOSSO UAUEN oo
s o v o A
NI TENTMUTUTIN e
A v
520z WNTUMTURTAUATATUN oo Deeetrerereeeeese s
FUDITTUTIINITUTZI U oo eee e s ees e eees e eees e seesseeeeeseeeees e
A g A ° '
BOHUTEI U oo UM U e
Outstandi Below
standin v
Y v - uSHEnCnE  Good Standard  standard @3nsa
wavemsilsziiu @anmilu o i .
fuy) (@) anasg) @ dszdivla

NAIPIY)

1. anueolalddihenazgna

9/ 91 A a
2. ﬂTﬁﬁ't‘)‘]JfﬂllﬂJ@Haﬂ]ﬂﬁjﬂ’)ﬂﬂﬁ@ﬂeﬂﬂ

Yy 1Y a
3. m3lddoyaundile uazriseanda

Y
4. ANUAIINIU

4 o s
5. f]1§§ﬂﬁ'liﬂ'U‘]J‘ﬂa']ﬂiﬂNﬂ'lﬁlL‘WﬂEl
A
R}

6. MITUNATIBNU

7. dszansnmlumsquadihelu
EEATR NN RN TR TR

8. ANVUSUAABDL, ATIABLIAT

9. wyBoFUIWUT

a a -4
10.190AA ITYFTITUNINITLUNNY

mydalsziiuma A Tadeinu JHTHE

DOUTUBMUSAMAMA ... oo e

G TSSO UURPUURURUOOROROON (1 £ £ TAT)
TN, Foverrneieeene Joieiernnann,

o ¢ o 7 an
ﬁﬁﬂq@’j!mmﬂm“ﬂﬂﬁ?jﬂ@ﬂinﬁﬁﬂﬂi;‘iﬁTV]ﬁﬁfJPﬂ’cW]i ATINYWIIVID

N1 190



a d d o d o ¥
!!HUTJ%%!NNEH%N?EJ!!‘WTI?J!!ﬁgﬂﬁﬂg’ﬂ‘i‘4 Iﬂmmmﬂszmmu

a (¥ d
ﬁ1ﬂl13“ﬂ1ﬂ5$ﬁ1‘ﬂﬂﬁﬂﬂ1ﬁﬂ§

7,
Y,
e

MAIFIFALFTNS AUSUNNEFTAS AT NI

v v
O R R ST R AT ATC £
% lﬂ‘ a
AUNUTEIU e

Wanoly Wanola wanoly e szl
Tiiawely

avemslszaiuv P N Y
Wniga 1N GE &

]
=

YAy ¥ =
anuinldanmsineusy Taomwiz
Hedeetumuninlseamdasmans

. LAy y =
Surgical skill ldninmsineusu

5uaveanInssuIRINMs

Y
JUnUUIezHoMIVDININTTUATING

ANUTaINTIN uazlemaluanuive
Tuszramsineusy

ANumzaNvoImszauluszrig
MIHNBUTY

VITNMATUMIMOU AUMNNTIA UILHI
URERNGITERY

Y1 A
mmwmnwmwm@ﬂaﬂm}ua

matlalomaliunndlsearhuiaiusu
aadulalumsquasnudihe

FMILAzAUNMMMITOUVDI0115H

MIAAMIUGUANTININULATNIE B
Y o =3 o6
msaeu M3 amlsnulage191581u
RLREE AL

' &

anuvmeaulundnsiu Role Model 499
o a

219150 Ua1UIN

o ¢ o 7 an )
‘Hﬁﬂ’q@ilmmﬂm“ﬂﬂﬁ?jﬂ@‘UﬁJﬁﬂﬂﬂié‘ﬁﬁTﬂﬁﬁﬂ?ﬂﬁﬂﬁ ATINYWIIVID U1 191



7,
Y,
e

a (¥ d
ﬁ1ﬂl13“ﬂ1ﬂ5$ﬁ1‘ﬂﬂﬁﬂﬂ1ﬁﬂ§

a d d (Y] U A
!!‘l.l‘]J‘lJ'iZ!NH@]@]iﬂ!!Wﬂﬂ!!ﬁgﬂﬁﬂQWﬁ"I Iﬂﬂllﬂ!“nﬂ

MAIFIFALFTNS AUSUNNEFTAS AT NI

v Y a
tiavemsusziiu

anely
mniga

Wanola
110

=
Nawoly
9
1108

Tiwanela

szl
@

]
=

YAy ¥ =
anuinldanmsineusy Taomwiz
Hedeetumuninlseamdasmans

. LAy y =
Surgical skill ldninmsineusu

5uaveanInssuIRINMs

Y
JUnUUIezHoMIVDININTTUATING

ANUTaINTIN uazlemaluanuive
Tuszramsineusy

ANumzaNvoImszauluszrig
MIHNBUTY

VITNMATUMIMOU AUMNNTIA UILHI
URERNGITERY

Y1 A
mmwmnwmwm@ﬂaﬂm}ua

matlalomaliunndlsearhuiaiusu
aadulalumsquasnudihe

FMILAzAUNMMMITOUVDI0115H

MIAAMIUGUANTININULATNIE B
Y o =3 o6
msaeu M3 amlsnulage191581u
RLREE AL

' &

anuvmeaulundnsiu Role Model 499
o a

219150 Ua1UIN

o ¢ o 7 an
waﬂ’qmuamﬂmmmﬁlﬂa‘uinawwﬂizamﬁaamﬁm ATINYWIIVID

N1 192



a (Y] d v o & =
!!HUﬂiZ!NNﬂ5$ﬁ1ﬂﬂﬁﬂ!l‘l/‘l‘i’lﬂﬁﬁx‘lﬁ1!§°i]ﬂ1iﬁ~lﬂﬂ‘ﬂ‘§3~l

a (Y] J
ﬁ]m13‘”1ﬂ53ﬁ1‘nﬂﬁﬂﬂ]ﬁﬂi

Do a o J daa
NAIBIAAYUFITAT AUSUNNUFAIFGAIAIINITWIUIQ
m AT ATEUFOTTMITUNAUTZIIU oottt

- Aeeuuuudouny
Yo o o J 9 v 9 a
O grisAudiganduduinesis Tneasedgnilsziiv

A s
O IWOULNNY

A t 4 a
= HOAND HGOUTZITY ...
o i d N
318013 andmma | AITHAUIAD
Annu ” . P
WY wold 3) | At 11109
AW (4)
&) @ (D

Y o s
ﬂ’ﬂilzﬂNl]igﬁ‘ﬂVlﬁﬁﬂﬁ1ﬁ§ﬁ

% o 4
Ninvenelseandasemans

MIMNUTWAVGT WY

anuawsalumsaaaule

o =~ o = o PR
ﬂ']i1/]1\1']u1/1§135ﬂuﬂﬂ\?ﬂ'ﬂllﬂﬁﬂﬂﬂﬂ"llﬂ\iaﬂ'lﬂ

A v Y A
ﬂ’]iﬁ@ﬁ?iﬂuaﬂ?ﬂl!agﬂﬁﬁ

anutulalumsmau

o o o { o ' 2
miﬂimﬂﬁ’mﬁ’muﬁmuﬁmmu LYY Qﬂﬂiﬂ!

PR o J & o ] o Y
4. anwiluau Taenmsaw anwawsaguagihelszamdasmans unlsiau vieli naziwanndmlaliseszy

T 1 s A a 1 @ g 1 A L% o o
6. MINMUAAWNNY 1HpIFsuUnolseamiasmans ﬂ1u%$ﬁﬂllﬂﬂﬁ01ﬂu1ﬂ AUAIAY

aonfunvzadumndineisoudo OUAUT T oo
aonfunvzadumndineisoudo DUAUT 2 oo e
aonfunIzadunndineisoudo DUOUT 3 oo s e s

o ¢ o 7 an )
waﬂqmua:mmmmﬁlﬂammmmﬂixamﬁaamﬁm ATINYWIIVID 11193



=1
7. anunanelalagsiu

0 Wawelawnfiga O Wawelonn O Wawelvhunas O Wawelades O Wanwelatiosuin
8. Auuz Jerauonus

o ¢ o 7 an )
waﬂqmuazmmmmﬁlﬂammawwﬂixamﬁaamﬁm ATINYWIIVID U1 194



MARUINT 14

WUUATDIUDATITNANITEDU

ANUNIVIUSTTEMARUANENT NAIVIAALFIERNS AEWNNYANERSAIIITNGIUIE

PR iaN L TE Vgt VK OO LTtV T OO
LU O NN UTETNUTUT U oo
~ & A o oA
TANUUTEAIAUDATIDNANITADU oveooeeeoeeeoeeeeeeeeeeeeeeeeeeeeeeeeeee WD TUN oo
BVABIAEL e
YDLAAIANULUDD
(crrrmeeesernessenes et ) HEgufve
=
1LV

O sydfudesifeteaiionniiuns

Y

O lloyd®

(599FANSITY UBLNNOUTLINY AITNWRIL)
PNUNE1VIBUSEANFRYFAERS

o ¢ o 7 an )
waﬂqmua:mmmmﬁlﬂammmmﬂixamﬁaamﬁm ATINYWIIVID U1 195



(%
[

YURDUNITUDAIIBINTIINANITABU

WeUAISDIVBNTIMANTTADUNANITIUSTaAasaIansnelu 5 vin1s du
NTUUTZANANANISAD UG AT AT

dhensfinendelsagn dulumieswensiananisasuasliintna vl
GNTRHEIN

n3suNsALTdUNIRTII@eUANLgNABIveIHANTTaauely 5 u

|
Winthidhensfinymassaan dansngliunmduseainugiuasesansu
NIMUKNANITATIVEBUNU WINLNENV/UTET U/ AUENTIUANT AT IUUINNNS
ﬁﬂwﬂawﬁmﬂ

mnunmduseirdududdese duildeadouariainisanseauineuveinuies vel
Wi gsuiaveudavingliwnmduseIrdumuiminan/Jsesuy/augnssunis
LAZRIUTNTNISANYINIAIYI™
' % o = vl A o %
duaqmﬂﬂwgnixmwmmau maﬂmuu%aﬂﬁdau NIDAINIUNTIULRAY)

dhen1sAnuvasuTyan WyknnguseanUiuunsunsuNanIsnsaaeu tnedini
ca & v 1 X 3 o v i
A1071°/U5851U/ARENITUNT /D190 3UMLUURLNIU 3IUTUAILWNEUTZANUIUNIY

lun1sgnIzAYANBUTDIALLEY UWNNdREuATaamnN Tu AN T N1IMTIRAeY
nszAYANREY IR lusisuanaintiu seninenmsnsiadeu unseinislag fu

Nansineg Tlinsadeu gnllinamaasuniutdaniny feodraardvslunisnsivaeunay
llanansaBuvenisnsageunisasulusiedsiiug 8n

o ¢ o 7 aa v
waﬂqmuagmmmmﬁlﬂamuﬁwwﬂisﬁmﬁaamﬁm ATINYWYIVID U1 196



MARMINT 15
subevl §UR aazunnamans A3513ne1a
3T uaz undmualny e 2551 See10iinadainmsidow ez gAmsHneus
%uﬁummqumwmmmﬁﬂ

o ¢ o 7 aa v
waﬂqmuagmmmmﬁlﬂamuﬁwwﬂisﬁmﬁaamﬁm ATINYWYIVID Hu1197



~

k

-

a ua dana
15!1]&['”1.]{]1]61 AUZUNNUFITAIAIINITWEIUI
A4 - s o o as . § d Vs -
NUIUY llﬁx‘UﬂﬂTH‘HﬂT'ﬂH’ﬂ141“UllﬂllWﬂUQ7Uﬂ15dﬂﬂ‘UiN

WA bEEo |

Tasiufumsauais lszidoul §1iRde51ie vazundimua Inunahivununndgsu
msAnousuluAuzunnemansAss1¥weIVIa auznssunisUszsiauza lunisdszguasan

A o o - a = a_ o= o &
Elo&&e 1BTUN o Moulguisy wi. b&&e lTarsziboul{iia s dwmeldil

v e

00 szbsulfia

' -

¥
fiduna1 "szdouUia auzunnemaaifissiyneiura 11828 Tl uasun

fvuaTny NN UNSANDUSTY WA, & &e"
"

do o szilsvlfiai Inlmidusamiudasindulsznmemluau’lyl

e

A o

- =i 3A o A LR
W0 o UTTANITTIDIY vo1iany uiemdedula Tuarunanaluanlusziiisuil viendanseuy
B S
anuszibeul Inlyszdsuiiunu
- 29 v9 v o o ' pron
W < szbsuildlniruunauzunnomansfs s sneIuIa
. X
vo& lusziioull
"R MUIEDI AUZUWNEANTAS A3 51 PWeIUA
“anIUA” MUIEHI ANVARNMZUNNIMaASAIIIFNEILIA
o Vo -~ - o ° v o ° 3/ Ay 4
"UWNERTUNSHNBUSN” nu1edesande uwndlszs i unnddsesniunesen unnd

wlaTad uazunwnddidviimseususzezdu luauzunnemansis s1yweruia

=
HUIAN o

£

= ¢t ¢y = < o
ITIVYUMHINUNNUNNE Y UMSHNBUIHWAN

= st o Vo < = o v waa o
U0 b TEVYUMUINUNNLINNYR umﬁﬂnauiuwau DIFYATUNIEINIFUYYAIBIVWIITNITY

@ o

WA & 1azdp1InUUNIINEdouTaa 1AWNNTINFIE WA, bE

1A
e T
IduazmsTnudiy

o Vo,

do o unnddSumsineusudesinuiesesssunaimFunsnssy awiidimualily

@ ema ¥ v o ao a_ o= Y o =
WIZITTMBPUYUAIVITWIITNITY NNIABIITNEIIUY llﬁxljgnﬁﬂ’]u“\lﬂuﬂﬂu!laxs:‘leUU‘UaQﬂmz

Taunsaninogiadue

wangasuaznamnsineusuavIszamdasmans Assamena ¥ 198



2 Aflauwnndszartnuussunndalad

< Yo

) = Yy v o o e Y o v P ) '
Y0 unmddsunmisiineusudesinuanuaiafssnannu nazdeasnu Hiaennuiouios li
ABINAUINY NZIMEIIMFIRUIA AU HTevhaenSwiauvenmy
P ¢ Yo = v a di ' aq 4 4 ° & &
do& wmddsumsinousudesdsengAnuugnmau hidszwgaludsiernhunaniuidey
; _—
[@ounAwe aziNesARNAYDINNIY
Y ¢ Yo - ob .l o & a wa RO T A
90 00 LMMEGsUMSHNBVINAD UMM LAz frianmmrda niemAniAeu Taeyeuuoa

¢ Y oy ad 9 w
E]'ﬁ]'ﬁﬂllﬁzﬁn"uTW‘U'ﬂQﬂﬂl:'ﬂmfﬂﬂlﬂﬂﬂ‘l]ﬂ'ﬁﬂﬂi’JUﬂJ

) <Y Y ' Y Y A | o

U0 oo UWNYH Uﬂ'li?]ﬂﬂﬂ‘iilﬂﬂ\illﬂﬂﬂ']ﬂqy{fIﬂTW azoin llﬂ:gﬂﬁlﬂ@ﬂ'lll‘llﬂl]ﬁﬂﬂﬂﬂmzﬂ']"uﬂ
) < Yo = v A = 4 a ' a wa

90 olo llWYIUFj UﬂTiNﬂﬂUiUﬂﬂ\ﬂUﬂUﬁiT VDIWUL IEAWTAUTNAA 5$H'J'IMJQ‘1J9N']U

< Yo <9

Y o @ 1 :{ - S oA a w Vo )
10 0o nnddsUMsHneusunszimsaae il fennszihiaiivediadens
aa a 1 a a £ a o o o 3/
(0) UszwnARnvsusIIMIAININOFNITTUVEIsznouITFINNTNTIN Swdumg 1A
MaANUIFTMBIAYARANTBIRAR T UITOINANE DI 015
R 2 Y da ' - o d a 1 o w (=] o
(b) azmvienoanimihnaase luasidsrnuiunauiunindaiuTae lufimeeu
A = o -“ ' a ea ;Y @
A5 V3elingAnssusunansnanueale hifiRamdenuvesmsinevsy
(@) @umMswiiu wsegsnuneIRumMsmiy
a ayy A Al Se ' Y A e &
(@ 1w 11 luaseuases i AievonSesimiie syumiadludumuvignsosmineda
T e | a v
suanAANIoTUTNAA 1A Iny
° o > 4 [ d Y o o Do ! ! v @ A A A
(&) nszimIaaning nssTyaning #o1na dnoeanind duy 1Wrviule nieiale
A
yAnAdY
A o & A o o ) =2 d Y a
() nyeuATee nImho1sYu uiodngduanudnnlunme Aerwtumglvina
o 1aa v a v
BUATIVUNTIAUATNTNITUVDIHDU
(@) UsengAnafasssuoud n3EInsaIun BU19T HIONTLIIANUAANEINING U
< Y 4 = ' )
WHumg IMiFeudsnnauzegaiions
a o v e o ' o) g
(@ nzawimihumg g1 uduaswaniansetauinanumonsoitfumgliidey

! . v
GG B%UL%UQﬂlﬂiﬂﬂlx aunﬁ'mmnmsmlm:nmuu

o a o = 4 o 1 g & W a
(&) nsziiangn Tasmimnuaigalisign BuuaiduInydmsuanuranld
nszilavdszamusennuiaay Iny
(00) Ninlumsaey muderianuumInuduuiiag NAeMsANUITEAUTI AR

WA o&am

= Y

o 4 4 ° ) el o a o '
(00) nyzviimsdulanauud ldmmuainidumsnszyiaiivediaioisa

Il
a ao -

y 7 Yo - o v ea a d o v Yo
U o0& lwmUgiumsNnaumvﬂms:mwmuummnutyiyﬂ"l’ﬂui:muuu anmm"lﬂsﬂwyma

aw ' o Y o
iy Aunatimgeuniseainy Fuilulawlszmavesnuy

e e N e N e e N e W e W N e N e N a N N o e N a N a N a N e o N e e o e a e s e s AN e e e a A e A A NA N ANA N AN AN AN a I s s I a s I

o ¢ o aa
‘ﬂ(’;lﬂQ'G]'il,mzLﬂﬂ!“ﬂﬂﬁﬁﬂ@‘ﬂill’dﬁﬂﬂi$ﬁﬁﬂﬂﬁﬂﬂ'}ﬁﬁ§ ATINYWIIVID “Vifh 199



i

90 0& Tnymadisll & anufo
(0) ANADUAILNIN
(o) yiusivuduaednyaionys
@) Wiinmsineusunielifneusuitu@y Hsmua liifuniialmsinu
(&) maannﬁﬁa%’mmtﬁﬂﬁumsﬁamﬁawﬁqﬁaqoﬁﬁm

(&) Ieennnmsdnousy

a
HuIAN o

MIAUHUMINMIIY

a av do a

) ¢ Yo o 2 ¥ g o av 1y
U0 0b llW‘V’lUQi‘UﬂﬁﬂﬂﬂiﬁUFﬂﬂﬂTtVﬂNﬂ’JuUﬂUﬂvlllﬂﬁJulﬂuﬂ1iﬂ53ﬂ1Nﬂ'JuUfJUN5'1UHN W

= o w J 3

foe1dsuTnudniAeude19 viovmasiuy muanuza AN tiuianNuAa Tay

3y a

v Yo 1 — 0
foaldsuanumureunini)szguduimsmainiiinsineusy

40 oc) unndRFumstineusudlanszviaiivethadouss sxde 185 Tny livinmsdnousy

- A a A o o & & o A a o -

wioidnousuiudy viosneenmisdesuseuiel¥lumsasuiomisdoyaining uio
TWoonnnmsAnouITy MuAMLFIBIT WHINT

v o a - o N o Yo 2 a - v P ' ' o -

10 0 Migutiumsmeahiounuwnddsumsineusy Falinsdlsuiiyaiinisnanminsziia
Tivednrouss Wasuanuie W ldnnuswazgisssuTashivnd

v o Yo ' -t o N v oA aw '

10 o0& unnggiumsinevsudlagnnanmiavindngruamaunisildnssaaiivedia

7 o

v & ' o I~ v a 1 2
$1ou53 v3enmlIngIummddiumstneusunszinnuis Tauuduans
> ' g a 4 o ) 1 |
augnssumIdouau Tngwau duuaitluanuiailsingFausalunsdidsneluil ozl
4 dy v
apUNIUNIOIAMIADUAIUN 1A
o a Y o a = A7 o - yo o A
(0) nszyAADIIIUABIMIRMINEIRINgANGUIUNTZYALAR suTdTuTnwdnn nie
{ o ) ' g s . W a o a
TnyiminnnHgn dunaithu Tnudmsuanuiai ldnszi Tasdszumvseanuia
aylny
0o a aw [ o_ @ 3 o w
(o) nszyAadiy uaz ldsumsnm vielidesdiilumisderenaud nie Iidousiiy
' Vet v &2 9 ° w o > 4
MInmABANZNISUMITOUAIU taz lalmsTuindesmiumsnmiuatsdnyel
onYs
) : Y v o Y a oo - )
70 oo ANNITUNMITOUAIUANDD 08 Usznoudds Hanthinndmniiviinisiinousy funuvin
ANZNTTUMIHANNMSANDUSHIWNgY 5291 tazdunuainauzassumMsuSMsnuy
° ' ' o d v o o oA
sulidesndn @ au dutiunsaeuauliuduaionielu vo furfuuaiunld

e w0
FUNTIUATUAIN

A A X A X A A N A R R A A N N R N A R R N NN RN NN NN NN ENNN NN N NN NN NN NN N

f

o o aa )
“riﬁﬂfq‘fﬁiuﬁ&'Lﬂﬂ!Cﬁ,ﬂﬁﬂﬂ@HimﬁWmWﬂi$ﬁ1ﬂﬁﬂﬂﬂ1ﬁﬂ§ ATINYWIIVID 111200



4 Aflaunnddszandunazunndinalad

R 1 d o
'1uﬂi{ﬁmsaaumumnuumi"lums%mtﬂu MUUALINN 1ﬁﬂﬂl$ﬂiillﬂ']‘ﬂf'fU‘E)‘UB
¥

VNaIMIAoUAIUNNANLA a5z 1R emo Tuna

Il
o =

10 oo AUZNITUMIABUAIMIZADUTIWONA1IMN tAzagUweumangRmTVayudona1am

-

S -a

" vy ' 2A A quy ' =1 a o o '
i hidgnaarimmsy vatieIddganaimiduss uazlianFihwoumdnguaien
o | § a ' g & -
UMINAUBADAMLNTTUMITADUANUNONIITAU ADUIATIAUMITNIITAIVIAULATINAS
aouAIU
) v o dd ¥ o oy
10 blo AuzasTUMIAOUAINIzABIAUNIUNANgIURReITeIRUTENA1IM LazHAMS
a A s Y o a = o 4 a &
wnsandeinauehdadululszguauznssumssesinuziioningan Tny uazda
avIny Taeliinmisiineusy wielddneusumiu@y iesmsenmisdesusouiieldly
msaeuie  wilideyaining nielieensinmsineusy munnufeusaumansdl
o ' o o o & a a
70 oo m3aalnvunndgiunisineusuediadrousaliiiilumiite uazIdddsaa Inuudsans
3 ¥ o . w vy A vy ¢ Yo
Tumsgnssal samaszeznadmiumsgnssel 13dae die 1ddaas TnuuwnddFums
Aneusuuds Wsuudmedudaiiaveswmnddsumsineusy fim1 usa niedinasoq

4
Wonsy

ninan &
MIgNEI0l

¥ oy

9 < Yo <4 < - a =2 b W e o
10 e unmdgsumsHnousudlagndeasInumuszdovil & hiuderuimdagnasiny unmg

a o o

Yo Y aa v v @ 1 =t ] o o
Asumsinousudiuiiansgnssalld Taslignssaiaeanvinigludaiuvims wuan

a

Junmumdanienisniumdeasiny

o

' 79 Y ¢ Yo o y 2 v v aa
1145L‘H’)NQW‘ESN1HlLW1’IUﬂSUﬂ15ﬂﬂDUiUENﬂQvlﬂi‘UTYI}J‘NU NUANITNY

o Yo

a /a o Yo v o MY v o 4 o v
NWHANTUNIAY ﬂuﬂ'ﬁvlﬂﬁUﬂ'liV]la1fﬂiU\1ﬂle']ﬂBu 114llWﬂUﬂiUﬂ'ﬁdﬂﬂUiUUuﬂ'ﬁﬂQ
' - Ho v d a o a ' = v o %
NoAUUA TﬂﬂllﬁﬂﬂlﬂﬂNﬁYﬂﬂl'ﬂ'LlENWf]ﬂﬂ'ﬁﬂlWlﬁH'J'llHG]‘lﬂﬂQﬁuﬂ'li'V_llﬁ'lﬂ']'il]\lﬂ'uvl')
' P Ay yd R a 7 -a v
nou Y]\luﬂTi‘VlulﬂUHD‘Vlﬁiiu vllJﬂUllJqu]ﬂﬂW?leﬁH mﬂﬂmnﬂmﬁmmmymhmm
v o v v ow gy 4 o an o A v
NITUINY 1113'E)ﬂ'ﬁUQﬂ'Uul'JﬂﬂulWi’Jiﬂﬂ']'JuﬂﬁU‘]ﬁnﬂﬂnJ‘Uﬂ log
) /o & vy ¢ o o o A oA va Doy
U0 lo& ﬂTSQWﬁSWﬂTﬁQﬂQT'ﬂH 111Qqﬂﬁim‘mlﬂunLNﬁaua:aamunn‘m‘uamﬂu’nmﬂauumu
Y M Yo o 2 % AL A y A s
llﬁ$1‘Hqﬂﬁ5iublﬂf'f']ﬁinﬂulﬂ\llw1uu ﬂzﬂ_ﬂﬁiﬂlllﬂuﬂuﬂu"?ﬂ”ﬂﬂﬂlﬂlﬂ'ﬂﬂuﬂuﬂ'ﬂﬁim

unuauld'ld

@ o Jd aa
‘Haﬂ@"ﬁiuﬁzLﬂﬂ!Cﬁﬂﬁﬂﬂ8ﬂiﬂﬁ1ﬂl1ﬂi$ﬁ'mﬂﬁﬂﬂ']ﬁﬁi ATINYWIIVID

AAAAARlAAAAAA”NAAAAAAAAAAAAAAAAAAAAAARAAAAAAAA-AD G- G~ o

M1 201



“

v A o Ca s deda A A
{0 b welsz Tomilumsgnssal uszasnzgnssaliinivenstnnioaansnumsaouaiu
' o o J o aa
& davfuiindesimenuyanavieenmsou IWidugasitivvesnuudnio
v | A v - Yo & &
ANZNITUMITRUAIUNAINANTAl Hvzeynralinsianiedn Tavldmilstangrauas
o o o
anuinthudlunsal 9 1

o oo Winuznssumsgnssainazniliiauhifesni & au uazliifu o au Taodoaild

aa a Yo "y 7 I Y oA
mﬂmlmuwwniMimﬂﬂiumﬁmtymwni,]ﬂmut)uwuau e AU ”lNLlVNﬂQTﬂUﬂﬂJUﬂ WO

a e v @ o &

aa o & 4 y d a Yo v A < Y
AUINYLUATTINTIDINGNEITUY °lmﬁsvmu”luﬁmu ummun"lmuwumaqnﬁim nu

=3 a v o

ot o d Yy WM ra da o ° -
uatimgrannuiuiiunenvnenm 1dua limudduinivnniuasuimua nailezdea
o ' Y vy
Wuinmguramaiull
v o Q8 ¢ ' i T e <
o e TunsdiiauenssumMIgnEsaIinIMIdea InyauASUANIMAANI B UIINT TS
¥ ' v A ' A [ £ < =
asTnwiu hignaeanie himinzauno luiusssu Wiauevoanuiiuyeunnnuud

4 & e A A L L
lWUﬁQUﬂQﬂﬁim"iﬂlquV]H niaaﬂTm; 1o UﬂTYI'H AN

o aa w YA o a v Y o aa w vy o
ﬂ'I’J'LlﬂﬂUﬂ'lll'ﬁiﬂlﬁﬂ1ﬂﬂ0[ﬂNQﬂ uaz“lnﬂmznsmmsummwnnu‘lnq NnsIw

[ ™ =
nuiumisde lavisa
¥V ¥y )
o e Mmartunmawsziisnil manarugaastuTungaiims ThiviuGmihmsdaiunga

& v v, '
nJmuqﬂmuumnm

3 tJ 53 = -1 Yt o aa_ o 4 °o aa w 9 ya g
10 wo MMAMUATAYINMIAMILTYU waz g tnerna ﬂ'l’JUilTlU‘UBQﬂiuUﬂ1HﬂUlﬂu

nga

Uszma ol Ui o POUFIMIAN WA bE&Zo

.

(AAns1sERATNMNBINNGTTTand namiun

a

ﬂmuﬁﬂmxuwnumﬁm'ﬁ?swwmma

k-..u.o.-obu-oooob

o ¢ o aa
“riaﬂﬂ“@]il,l,ﬁ&’Lﬂﬂ!“ﬂﬂﬁﬂﬂ6Uiﬂﬁ1ﬂl1ﬂi$ﬁ1ﬂﬁﬁﬂﬂ1ﬁﬂ; ATINYWIIVID “Vifh 202



MANUINT 16
d ¢ Vv U o a A a v
wamdszaumsamsiaavumilsznoumsilsztivine aivng
4 o o\ oo d Jd
HAAINNNIANNTINYI UM UINFNNITNIsH a1 Uszandasmans

Vo Y v A v a
1. N’Iﬂﬂﬂ?ﬂﬂﬂlf’)ﬁﬂTEﬂﬂﬂ‘liﬂTﬂQNGU?N'("J]‘in‘ifﬂuiiﬂﬁiﬂ‘fn?%ﬂ@ulﬂu
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Cranial and Spinal Tumor (exclude stereotactic biopsy) 25 919
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Vascular (spontaneous intracerebral hemorrhage, aneurysm, AVM etc.) 15 3¢
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« Peripheral Nerve 5918
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3. FAHIAA Y Complex case 60 318
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vestibular schwannoma, complex skull basal/posterior fossa meningioma, aneurysm,
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Lﬂ?"ﬂﬁﬁ’mﬁ@mﬁm Mononpolar

LATRNATNNIARATHA Bipolar

NaaY Microscope &MUSLHNAR

N@e3 Microscope duiuLfjiFng

Ne'uroendoscope
irasiedaeAnfaesTuuARNamefindn
inrasiiataiisinseslanluiandaeisazidun (Microdrive)
wspan LA KNI A FuNsEdRsesTsalunan
(Radiofrequency Generator for Neurosurgical lesioning)

b

. gunsninuuatlmsnglunisensn (Stereotactic frame)
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13.
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15.
16.
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23.
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27.
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31.
32.

Craniotome

Low-speed microdrill for neurosurgery

Highspeed drill for neurosurgery
wraaiedutianzinanAseernisninisenfan1eszuudszan(Skull Clamp)
Intraoperative flow doppler ultrtasound

Four channels nerve monitoring (Facial nerve monitoring)

Intraoperative Evoked Potential and EMG monitoring

Intraoperative Biz monitoring

Fluoroscope P

‘ﬁmmeuﬂmmmmﬂLufaq'aﬂmﬂmmmm(Contmous Ultrasonic Aspirator)
mmLm@\‘immmm@mﬁmimumLL@JLMWM(M|cromstruments for neurosurgery)
ﬁmﬂﬁ:@\mﬂ Minimal Invasive Spine Surgery

ﬁm@ﬁlmﬁﬂmﬁm Transphenoidal surgery

1ALATRsHlRNAR Cervical spine

sgmﬂ?lmﬁmhﬁm Micro-vascular anatomosis

AALATRINE AU LINHLNI TNz aeaRe AaNelINNas(Aneurysm clip Set)
TAAINUANIAIENTZAN (Powered Air-Drill)
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Lﬂ?}@ﬂﬁﬁﬂﬂﬁﬂi@
Lﬂ?l"ﬂ\i monitor LL‘].I‘].IV’]?‘]I_W;@ (IBP,EKG,NIBP,0,Sat, ETCO,)
W72 monitor uuLAdawuinelé (mobile)
iAraeinANBNATeseandiauluaa AL A (LR
wravinAuAuingariuaulaeanladluanmslaeen
Lﬁﬁfm Defibrillator
\ATB4A9I97LAIIEY Blood gases
\ATR9InAMNAWTATIR LLL non-invasive (M3uAEL)
Lﬂ?l’a\‘i hypo/hyperthermia

. Lm?:fmma?qmi’]m@lwﬁ@m

. Lﬁﬁfm heat nebulizer

. LATRIATIA Electrocardiography

. Infusion pump

O N h W Nd=

[ U U G G (o))
A WODN >~ O

. Syringe pump
. ganeNfiamnef NiaenseiuwnunidItadadmiugiduanasd
fapaNNanes NiFaNsaiuszuy LAN 284lsenening
. NA239aNIIALl
. guttuazTied
. Low pressure suction
. GOMCO
. Lm?:mfjvm hematocrit
. wEedintFumsannela
. ATRIANNNTRSAzANnTTadaNaY
. Rl
. ﬁulfau@uy
- weasadinlilin
. WPTRIALIANNT LRI IMAINNANEIENY
. Lm?fmf;”mmm%uﬁwm@@nﬁmﬂwﬁmLL‘uu Mobile (MyuiReI)
. 1783 warm blood Tx 10uzltilden
. Lﬂdi’la\‘i Monitor EEG
LA384 ICP Monitoring (Codman)
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w W ©

1
8 pipeline
2

W o N = =

N

—

o ¢ o 7 an
waﬂqmuamﬂmmmﬁlﬂammawwﬂixamﬁaamam ATINYWIIVID

N1 212



.

ninensluvaainagileissamAanmansaLinue

Q

ATUIY

\rstaemnela

\#i383 monitor LuuAsuga (IBP,.EKG,NIBP,O2Sat, ETCO,)
\A304 monitor LLULIAREUENELA (mobile)

(T AAABNETetRanTIaulADALAS
irassanusuthaaelneenlafluaumnalasan
Lﬂ?:m Defibrillator

|F389R3993LA3ZY Blood gas

© N o ok N

LAFa9TAANNNFUIATR WL non-invasive

©

LATRY hypo/hyperthermia
. LATRNAIIAUNANA bLABA

N
o

. Lﬂdi’a\‘i heat nebulizer

RN
N —

. LATRIATIA Electrocardiography

N
w

. Infusion pump

—_
N

. Syringe pump
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RN
~N O

. NA239aNIIALl
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. Low pressure suction
. GOMCO
. 3299R hematocrit
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N
N
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. ieluldn

. Pusuay
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N NN
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. wresdnANaNsaTeseandauluaanuLL Mobile

N
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. 1A7R9 warm blood Tx 1uzlEiaan

N
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\AT4 Suction regulator

. LA384 Suction Mobile

o
. kAT Oxygen regulator
. T4 Oxygen Wi Mobile
. YinFia Oxygen tank
A o .
. LATRINN Heat nebulizer
. WATRSLUL Monitor (EKG,NIBP,02Sat)
. 1A389 Monitor (Cuff pressure measurement)
. ATesdnANNAN A9 anT ARl LA ALAY

O © 0o N o o b

10. iteenmarnmaludenldiunenfiames

1. 1Pe9RIaT AN TR N=tTagY

12. gaguUnsnidmiumnsay,n

13. 1PA899AAY Hematocrit

14, Lﬂ";‘l’a\‘iﬂ'l‘]_l@Mﬂ’]ﬁ‘lﬁ@’]i’a’mqﬂ"ﬁ’]@:i"Nﬂ’]F;I Kangkaroo pump
15. Lﬂ?:m Infusion pump

16. Lﬂdﬁim Syringe pump

17. ﬁmmauﬁmmafﬁﬁ@uﬁiﬂﬁmwu LAN 283199ne1una

o

a2 rall dll [ dl e aaa o o [ a o
18. TAABNNIARINLTANARNUITEUU LAN L‘ﬁ’r]ﬁJl?l@ﬂ‘LlLLNuﬂN@Qu@’ﬂﬂ@WM?U@W@N

LanaLee
19. FudehazTingt
20. #uMa113 Feed
21. [gil’@‘]_l Syringe Feed

Y v dll A e
22. UdaFANLATANNDLWNE
23. 70 Emergency
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1 T fanmile-160
3
2+iasiiaguUnsnis ey
1+ipteailogUnInimuiey
1
2
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1 M fanmiia- 16
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2
3
4
5.
6
7
8

9.
10.
1.
12.
13.
14.

1. LATRY suction regulator

LA oxygen regulator

Lﬂ?:m monitor (oxygen saturation, BP, pulse rate)
FaeasaAUALIATA LUL non-invasive
Fasnmahmaluden
FiseainAnUBNFTeteenTuluEenuLns

719 oxygen LUl mobile

PinFa oxygen tank
ﬂ;mﬂﬂuﬁmmm‘rﬁﬁ@miﬂﬁm:uu LAN 284l59ne111a
Audenuazioainei

3BT AANTINNIINNE

Lﬂ?:m suction mobile

Laryngoscope

Opthalmo-otoscope

Heat nebulizer
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~N O
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MANUINT 20 msﬂﬁzgﬁuﬁé’nqﬂsmﬁﬁnamu (Program Evaluation)

m3iszifiuvangasmsineusu (Program Evaluation)
Y, v o a a % Jd
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