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1. Anatomy

1.1. Nervous system
1.1.1. Brain: major nuclei and pathways, respiratory center, cerebral circulation,
circle of Willis, venous drainage
1.1.2. Spinal cord and spine: variations in vertebral configurations, spinal nerves,
blood supply
1.1.3. Meninges: Epidural, subdural and subarachnoid spaces
1.1.4. Major peripheral nerves
1.1.5. Sympathetic nerves: ganglions
1.1.6. Parasympathetic: location of ganglions
1.1.6.1. cranial nerves: eye, salivary glands, larynx
1.1.6.2. sacral nerves: innervation of pelvic structures
1.1.6.3. vagal reflex pathways
1.1.7. Carotid and aortic bodies, carotid sinus
1.2.  Anatomical landmarks
1.2.1. Neck: cranial nerves, tracheotomy site, cricoid membrane, internal and
external jugular veins, thoracic duct, carotid and vertebral arteries, stellate
ganglion.
1.2.2. Vertebral column, ligaments, spinal cord and related structures.

1.2.3. Extremities: relationship of bones, nerves and blood vessels.
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1.3.  Imaging anatomy related to anesthesia: plain X-ray, CT, MRI, angiography,

ultrasonography

1.4. Anatomy for anesthetic procedures:

1.4.1. Regional anesthesia and analgesia:

1.4.1.1. Spinal and epidural anesthesia

1.4.1.2. Common nerve block in neuroanesthesia: scalp block, cervical

plexus block

1.4.2. Vascular access: central and peripheral veins, arteries.

2. Physiology

2.1. Central and peripheral nervous system

2.1.1. Brain

2.1.1.1. Cerebral cortex — functional organization

21.1.1.1.

21.1.1.2.

2.1.1.1.3.

21.1.1.4.

2.1.1.1.5.

2.1.1.1.6.

EEG: wave patterns, frequency and amplitude, raw and
processed, sleep, convulsions, O, and CO, effects
Brain death

Depth of anesthesia

Memory and consciousness

Sensory and motor evoked potentials

Specific anesthetics and drug effects,

2.1.1.2. Subcortical area: basal ganglia, hippocampus, internal capsule,

cerebellum, brain stem, reticular activating system

2.1.1.3. Cerebral blood flow

2.1.1.3.1.

2.1.1.3.2.

Effect of perfusion pressure, pH, PaCO,, PaO,, and cerebral
metabolic rate for O, (CMRO,); inverse steal; gray and white
matter

Autoregulation: normal, altered, and abolished
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2.1.1.3.3. Pathophysiology of ischemia/hypoxia: global and focal,
glucose effects, effects of brain trauma or tumors
2.1.1.4. Cerebrospinal fluid
2.1.1.4.1. Formation, volume, composition, flow and pressure
2.1.1.4.2. Blood brain barrier, active and passive molecular transport
across, causes of disruption
2.1.1.4.3. Relation to blood chemistry and acid — base balance
2.1.1.5. Intracranial pressure (ICP)
2.1.1.5.1. Factors affect ICP.
2.1.1.5.2.  Monro-Killie hypothesis
2.1.1.5.3. Response of increased ICP
2.1.1.5.4. Adverse effects of intracranial hypertension
2.1.2. Spinal cord:
2.1.2.1. General organization
2.1.2.2. Spinal reflexes
2.1.2.3. Spinal cord tracts
2.1.2.4. Evoked potentials
2.1.3. Neuromuscular and synaptic transmission
2.1.3.1. Morphology of receptors
2.1.3.2. Mechanism of membrane potential
2.1.3.3. Action potential: characteristics and ions flux
2.1.3.4. Synaptic transmission: transmitters, precursors, ions, termination of
action, transmission characteristics, presynaptic and postsynaptic
functions
2.1.4. Autonomic nervous system
2.1.4.1. Sympathetic: receptors, transmitters, synthesis, storage, release,

responses, termination of action
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2.2. Fluid,

2.2.1.

2.2.2.

2.2.3.

2.2.4.

2.2.5.

2.2.6.

2.1.4.2. Parasympathetic: receptors, transmitters, synthesis, storage,
release, responses, termination of action
2.1.4.3. Ganglionic transmission
2.1.4.4. Reflexes: afferent and efferent limbs
Pain mechanism and pathway:
2.1.5.1. Nociceptors, nociceptive afferent neurons
2.1.5.2. Peripheral and central sensitization
2.1.56.3. Dorsal horn modulation and related receptors ie. opioid, glutamate,
GABA receptors
2.1.5.4. Spinal and supraspinal neurotransmission
2.1.5.5. Autonomic contributions to pain, visceral pain perception and
transmission, influences on pain perception
2.1.5.6. Gender and age differences in pain perception
electrolytes and glucose homeostasis
Distribution, balance and compartments (blood brain barrier), regulation of
electrolytes i.e. sodium, potassium, calcium, chloride, bicarbonate,
magnesium
Regulation of volume and organ perfusion
Regulation of osmolality
Regulation of acid — base: buffer systems
Effects of electrolytes imbalance

Blood glucose management

2.3. Endocrine system

2.3.1.

2.3.2.

2.3.3.

Hypothalamus, pituitary
Thyroid, parathyroid

Adrenal medulla, adrenal cortex

3. Pharmacology
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3.1.

Anesthetics — gases and vapors

3.1.1.

3.1.2.

3.1.3.

Physico-chemical properties: solubility, partition coefficient, vapor pressure,
boiling point, preservatives, flammability

Mechanism of action, minimum alveolar concentration, anesthetic target
sites

Uptake and distribution

3.1.3.1. Uptake and elimination curves (effect of ventilation, circulation,

anesthetic systems)

3.1.3.2. Concentration effect

3.1.3.3. Second gas effect

3.1.3.4. N,O and closed spaces

3.1.4.

Effects on central nervous system

3.1.4.1. Anesthetic effects on cerebral blood flow and metabolism

3.1.4.2. Depth of anesthesia

3.1.5.

3.1.7.

3.1.8.

3.1.10.

3.1.11.

3.1.12.

3.1.13.

3.1.14.

3.1.4.2.1. Stages and signs
3.1.4.2.2. Monitors: EEG, BIS, entropy
3.1.4.2.3. Awareness during anesthesia
Effects on cardiovascular system
Effects on respiratory system
Effects on neuromuscular function
Effects on renal function
Effects on hepatic function
Effects on hematologic and immune systems
MAC: factors affecting MAC
Biotransformation, toxicity
Trace concentrations, OR pollution, personnel hazards

Comparative pharmacodynamics
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3.2.

3.3.

3.1.15. Adverse effects: MH, compound A, renal toxicity

3.1.16. Drug interactions

Intravenous anesthetics (opioids, non — opioids i.e. barbiturates, propofol,

etomidate, benzodiazepines, dexmedetomidine, ketamine)

3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

3.2.6.

3.2.7.

3.2.8.

3.2.9.

Mechanism of action

Pharmacokinetics and pharmacodynamics
Effect on central nervous system

Effect on cardiovascular system

Effect on respiratory system

Effect on other organs

Adverse effects and toxicity

Indication and Contraindications

Antagonism: opioid, benzodiazepine and dexmedetomidine antagonist

Local anesthetics

3.3.1.

3.3.2.

3.3.3.

3.3.4.

3.3.5.

3.3.6.

Chemical structures

Mode of action

Biotransformation and excretion

Comparison of drugs and chemical groups
Prolongation of action (i.e. bicarbonate, adrenaline)

Adverse effects, toxicity and management

3.3.6.1. Central nervous system
3.3.6.2. Cardiac and respiration
3.3.6.3. Allergy

3.3.6.4. Preservatives/additives
3.3.6.5. Methemoglobinemia

3.3.6.6. Treatment: general and specific

3.4. Neuromuscular blocking agents
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3.5.

3.4.1.

3.4.2.

3.4.3.

3.4.4.

3.4.5.

3.4.6.

3.4.7.

Mechanism of action
Pharmacokinetics and pharmacodynamics
Effect on other organs
Indications and contraindications
Prolongation of action, synergism
Adverse effects, toxicity and abnormal responses
Antagonism of blockade
3.4.7.1. Competitive: anticholinesterase

3.4.7.2. Non-competitive: sugammadex

3.4.8. Drug interactions (antibiotics, antiepileptics, lithium, magnesium, inhalational

anesthetics, etc)

Autonomic drugs

3.5.1.

3.5.2.

Sympathetic agents:
3.5.1.1. Transmitters, types of receptors
3.5.1.2. Effects on metabolism and target organs
3.5.1.3. Peripheral and central actions
3.5.1.4. Agonists and antagonists (alpha and beta blockers,
antinypertensives, ganglionic blockers, peripheral vasodilators)
3.5.1.5. Tocolytic uses
Parasympathetic drugs:
3.5.2.1. Transmitters, types of receptors
3.5.2.2. Muscarinic effects
3.5.2.3. Nicotinic effects
3.5.2.4. Agonists: cholinergic and anticholinesterase

3.5.2.5. Antagonists: atropine, scopolamine, glycopyrrolate
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3.6. Cardiovascular drugs: inotropes, antiarrhythmics, antinypertensive, antianginal

3.7.

3.8.

agents, systemic and pulmonary vasodilators, vasoconstrictors, digitalis,
electrolytes

3.6.1. Mechanism of action

3.6.2. Pharmacokinetics and pharmacodynamics

3.6.3. Effect on other organs

3.6.4. Adverse effects and toxicity

3.6.5. Drug interaction

3.6.6. Indication and Contraindications

Central nervous system drugs: antidepressants, major tranquilizers, hypnotics,
anticonvulsants, antiparkinson drugs, ethyl alcohol, analeptics (e.g. physostigmine,
butyrophenone, metoclopramide, anticholinergics, 5-HT3 antagonists, etc.), H,, H,
and mixed antihistamines

3.7.1. Mechanism of action

3.7.2. Pharmacokinetics and pharmacodynamics

3.7.3. Effect on other organs

3.7.4. Adverse effects and toxicity

3.7.5. Drug interaction

3.7.6. Indications and contraindications

3.7.7. Drug abuse and addiction, tolerance and dependence

Antithrombotic agents

3.8.1. Mechanism of action

3.8.2. Pharmacokinetics and pharmacodynamics

3.8.3. Effect on other organs

3.8.4. Adverse effects and toxicity

3.8.5. Drug interaction

3.8.6. Indications and contraindications
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3.9.

3.10.

Diuretics and osmotherapeutic agents

3.9.1. Mechanism of action

3.9.2. Pharmacokinetics and pharmacodynamics

3.9.3. Effect on acid — base balance, electrolytes and other organs
3.9.4. Adverse effects and toxicity

3.9.5. Drug interaction

3.9.6. Indications and contraindications

Hormones and their antagonists: corticosteroid, thyroxin, anti-thyroid drugs,
vasopressin, insulin, angiotensin converting enzyme inhibitors
3.10.1. Mechanism of action

3.10.2. Pharmacokinetics and pharmacodynamics

3.10.3. Effect on other organs

3.10.4. Adverse effects and toxicity

3.10.5. Drug interaction

3.10.6. Indication and contraindications

Il CLINICAL SCIENCES 1l3znausas

1. Preoperative evaluation and preparation

1.1

1.2

1.3

1.4

Preanesthetic evaluation: general assessment including neurological signs

ASA Physical Status

Investigations and special investigations: neuroimaging

Preanesthetic preparation

1.4.1 Information for patient: risk, education and informed consent

1.4.2 Interdisciplinary communications

1.4.3 NPO recommendations

1.4.4 Patient optimization and risk stratification: specific problems in disease states

e.g. diabetes mellitus, hypertension, heart disease, uremia, increased
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1.5

intracranial pressure, neuroendocrine problems, chronic steroid usage,
morbid obesity, depression, COPD etc.
1.4.5 Continuous medications: antiepileptics, steroids, antiparkinson,
1.4.6 Blood and blood components preparation
1.4.7 ICU preparation
Premedication:
1.5.1 Non- pharmacological
1.5.2 Pharmacological: drug types (sedation, analgesics, antiemetic, aspiration
prophylaxis, antihistamine and anticholinergics), routes and time of
administration, interaction with chronic drug therapy and anesthetic agents
1.5.3 Special groups of patients: pediatric, geriatric, pregnancy, patients with risk

of aspiration, PONV and allergies.

2. Airway management

2.1

2.2

2.3

2.4

2.5

2.6

Airway assessment: history, physical examination and investigations

Intubation equipment: direct laryngoscopy and airway adjuncts (supraglottic airway
devices, video-laryngoscope, rigid and fiberoptic bronchoscope)

Surgical airway (cricothyroidotomy and percutaneous tracheostomy)

Extubation criteria

Complications and their management

Difficult airway: algorithm and management (alternative to direct laryngoscopy)

3. Positioning and potential injuries

3.1

3.2

Positions: supine, lateral, park bench, prone, head-elevated, head down, sitting,
etc.

Potential injuries: peripheral nerve injury, pressure sore, hemodynamic effects,
respiratory effects, ocular injury (corneal abrasion, postoperative visual loss, etc.),

etc.
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4.Monitorings: indications, risks-benefits, anesthetic management, interpretation and
response management, and cost effectiveness
4.1  Central and peripheral nervous system
4.1.1  Anesthetic depth (clinical and processed EEG)
4.1.2 Intracranial pressure
4.1.3 Neurophysiologic: EEG, evoked potentials, cranial nerve monitoring,
cerebral oximetry, jugular bulb oximetry, brain mapping
4.1.4 Transcranial Doppler
4.1.5 Neuromuscular blockade
4.1.6 Wake up test
4.2  CVS monitoring: precordial Doppler
4.3 RS monitoring
4.4  Temperature monitoring
4.4.1 Site: core vs peripheral
4.5 Biochemical, metabolic, hemostatic monitorings
5. Postoperative care:
5.1 Post-anesthesia care unit (PACU)/intensive care unit (ICU): handover, discharge
criteria
5.2 General neurocritical care
5.2.1  Neurological care and ICP management
5.2.2 Interpretation and management of hemodynamics
5.2.3 Respiratory care
5.2.4 Support other system (renal, nutrition, infection control), etc.
5.2.5 Bioethics, end of life decision, brain death criteria
5.2.6 Advanced cardiac life support and resuscitation
5.3  Acute postoperative pain management: pharmacologic (drugs, routes, risks and

benefits), non-pharmacologic



5.4 Perioperative complications: etiology, prevention, treatment.

5.4.1 Airway and respiratory system

5.4.2 Cardiovascular system.

5.4.3 Neurologic system: new neurological deficit, awareness during anesthesia,
stroke, postoperative cognitive dysfunction (POCD) and delirium

5.4.4 Renal system: postoperative oliguria, anuria, polyuria

5.4.5 Neuroendocrine: diabetis insipidus, syndrome of inappropriate antidiuretic
hormone secretion (SIADH)

5.4.6 Biochemical, metabolic and hemostatic

5.4.7 Temperature: hypothermia, malignant hyperthermia, shivering

5.4.8 Nausea and vomiting

5.4.9 Pulmonary, venous thromboembolism and arterial occlusion: prevention and
treatment

5.4.10 Others

6. Central nervous system, peripheral nervous system diseases and procedures: clinical

problems and their management

- Pathophysiology

- Clinical manifestations & diagnosis (relevant investigations)
- Preoperative risk assessment & optimization

- Anesthetic considerations & management

- ICP management

- Cerebral protection

- Fluid management

- Postoperative care

6.1 Space occupying lesions: brain tumor, infection, hemorrhage, congenital
6.2 Trauma: traumatic brain injury and spinal cord injury.

6.3 Vascular: aneurysms, A -V malformations, occlusive cerebrovascular diseases
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6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

Cranial and peripheral nerve diseases: trigeminal neuralgia, hemifacial spasm,
nerve sheath tumor

Spine and spinal cord diseases

Abnormal CSF pathway and regulation

Endoscopic and minimally invasive neurosurgery: endoscopic third ventriculostomy,
transsphenoidal pituitary surgery

Congenital anormalies: craniosynostosis, Arnold-Chiari malformation, tethered cord,
cranial and spinal dysrhaphism

Epilepsy

Neuromuscular and movement disorder

Diagnostic and interventional neuroradiology: CT scan, MRI, PET, WADA test, CO,
reactivity test, balloon occlusion test, embolization, coiling, thrombectomy,
endovascular vasodilator infusion, radiation therapy

Non-neurosurgical procedures in patients with neurological/neurosurgical diseases
Electroconvulsive treatment

Brain death and organ donation

Specific complications: air embolism, systemic effects of CNS diseases
Management of critically ill neurosurgical patients in neurosurgical intensive care

units

7.Anesthesiologist non-technical skills (ANTS)

7.1

7.2

Team working: Coordinating activities with team, Exchanging information, Using
authority and assertiveness

7.1.1 Assessing capabilities

7.1.2 Supporting others

Task management

7.2.1 Planning and preparing

7.2.2  Prioritizing
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7.2.3 Providing and maintaining standards
7.2.4 ldentifying and utilizing resources

7.3 Situation awareness
7.3.1 Gathering information
7.3.2 Recognizing and understanding
7.3.3 Anticipating

7.4  Decision making and evidence-based practices
7.4.1 ldentifying options
7.4.2 Balancing risks and selecting options
7.4.3 Reevaluating

8.Professionalism
8.1 Medical counseling and communication skills (Verbal/written skill training (OSCE,
oral exam)
8.1.1 Informative and advocative counseling
8.1.2 Disclosure: truth telling, conflict of interest
8.1.3 Breaking bad news
8.1.4 Conflict management
8.2 Ethics: beneficience, non-maleficience, autonomy, confidentiality, truth telling,
justice, etc.
8.3 Resource allocations: equity
8.4 End-of-life care: advance directive, Do Not Resuscitation (DNR) orders
8.5 Medicolegal issues: Wﬁ?‘]_I.LLmﬂgﬁmwi’N‘] ‘ﬁlﬁlm N
8.6  Continuous professional development
9. Quality and safety

9.1 Definitions: Institute of Medicine, WHO-ICP
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9.2

9.3

9.4

9.5

Domains, indicators: WHO six domains (effective, efficient, accessible, patient-
centered, equitable, safe), performance or risk indicators (medication errors,
adverse event, sentinel event)

Assurance and improvement: reporting system, tools and practices

Adverse outcome: anesthetic accidents, closed claims findings, professional
liability, risk management

Quality and safety culture

9.5.1 No blame, no shame culture

9.5.2 Supporting system

10. Research methodology: proposal, IRB/EC, GCP, statistics, manuscript writing
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Intracranial mass

1. Supratentorial including transsphenoidal surgery

2. Infratentorial surgery

Vascular diseases

1. Intracranial aneurysm

2. Intracranial arterio-venous malformation

3. Spinal vascular abnormalities
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4. Cerebral revascularization

5. Occlusive cerebrovascular diseases: carotid

N

stenosis, Moyamoya disease

Trauma
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Tsaneszuviszain / 1lansien / nzgilas sTAU 1 STAU 2 sTAU 3
1. Traumatic brain injury v
2. Spine and spinal cord v
Epilepsy surgery
Electrode placement
1. Lesionectomy v
2. Disconnection v
3. Modulation devices: Vagal nerve stimulation v
Pediatric neurosurgery
1. Intracranial masses v
2. Craniosynostosis v
3. Spine and spinal cord diseases v
4. Hydrocephalus v
5. Traumatic brain and spine injuries v
Spine and spinal cord surgeries
1. Degenerative diseases v
2. Masses v
Functional neurosurgeries
1. Awake craniotomy v
2. Movement disorder: Parkinson’s disease, dystonia v

Neuroanesthesia in remote area
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Tsaneszuviszain / 1lansien / nzgilas sTAU 1 STAU 2 sTAU 3
1. Radiologic diagnosis v
. , v
2. Interventional neuroradiology
Patient condition
1. Increased intracranial pressure v
. . . v
2. Intraoperative brain swelling
3. Brain protection v
4. Perioperative seizure v
. . v
5. Unstable cervical spine
6. Venous air embolism v
7. Cerebral perfusion management v
. . v
8. Airway and respiratory management
9. Fluid, glucose and electrolyte management v
10. Patient blood management
- Preoperative blood donation
- Acute normovolemic hemodilution v
- Controlled hypotension
- Intraoperative blood salvage
11. Temperature management v
12. Neuroendocrine abnormalities v
13. Systemic complications of neurologic diseases v
14. Postoperative care of neurosurgical patients v

Neurologic complications
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Tsaneszuviszain / 1lansien / nzgilas

Y

- Systemic complications of neurologic diseases

- Postoperative nausea and vomiting

- Postoperative pain management

Anesthesia non-technical skill

ainsal

Neuromonitoring

1. Electrophysiologic monitoring

1.1. Electroencephalography

1.2. Evoked potential monitorings

1.3. Electromyography

2. Cerebral blood flow

1.1. Transcranial doppler

1.2. Cerebral oxygenation

Cerebral oximetry

Jugular oxygen saturation

Brain tissue oxygen tension

Venous air embolism monitoring

Depth of anesthesia monitoring

Neuromuscular monitoring
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AUAURINADNS

NADNITTZAU 1

UANNITTZAU 2

UANNITTZAU 3

Intubation

1. Fiberoptic

2. Video laryngoscope

3. Manual-in-line stabilization

4. Awake intubation

SNEONE NS

Percutaneous tracheostomy

Emergency cricothyrotomy

Arterial line

Central venous pressure

1. jugular

2. subclavian

3. femoral

4. peripheral inserted (PICC line)

Pulmonary artery catheterization
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AUAURINADNS

UANNITTZAU 1

UADNITTZAU 2

UANNITTEAU 3

Positioning

1. Standard (supine, prone, lateral, park

v

bench, reverse trendelenberg)
2. Sitting v
Regional anesthesia: scalp block v
One-lung ventilation v
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NANANUINT &

Assessment of Clinical skills, Procedural skills and Entrusable Professional Activity

Entrusable Professional Activity in Neuroanesthesia

1.

© ® N o g A~ Db

10.

Provide preanesthetic evaluation and preparation

Provide plan and conduct of anesthesia

Use and interpret anesthetic monitorings and equipments
Provide intra and post anesthetic care

Manage airway

Demonstrate technical skills

Manage crisis situations

Manage peri-anesthetic / peri-procedural complications
Demonstrate communication and team working skills

Demonstrate professionalism and non-technical skills

Assessment of Clinical skills, Procedural skills and Entrusable Professional Activity

1. Selection for assessment of Clinical skills and Entrusable Professional Activity

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.
1.8.
1.9.

1.10.

Anesthesia for Supratentorial intracranial mass surgery
Anesthesia for Infratentorial intracranial mass surgery
Anesthesia for Cerebral aneurysm surgery

Anesthesia for Cerebral AVM surgery

Anesthesia for Traumatic brain injury surgery
Anesthesia for Spinal cord injury surgery

Anesthesia for Epilepsy surgery

Anesthesia for Occlusive CVD surgery

Anesthesia for Movement disorder surgery

Anesthesia for Pediatric Brain tumors surgery
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1.12.
1.13.
1.14.

1.15.

. Anesthesia for Craniosynostosis surgery

Anesthesia for Meningomyelocele surgery
Anesthesia for Spine surgery
Anesthesia for Awake craniotomy surgery

Anesthesia for Interventional neuroradiology

Assessment of Procedural skills: Direct observe procedural skills (DOP)

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.7.

DOP fiberoptic assisted intubation

DOP arterial line cannulation

DOP central venous catheterization (1JV)
DOP positioning

DOP scalp block

DOP transcranial Doppler monitoring

DOP neuromonitoring
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EPA and selection for assessment of clinical skills and EPA

Selection for

assessment of

clinical skills

and EPA

EPA

10

10

11

12

13

14

15
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Milestones of assessment of clinical skills, procedural skills and EPA

Anesthesia for 1% year fellow 2™ year fellow
1 Supratentorial mass L4 # 2 L5 # 2
2 Infratentorial mass L4 #2 L5 # 2
3 Cerebral aneurysm L4 # 2 L5 #2
4 Cerebral AVM L4 #2 L5#2
< 5 Traumatic brain injury L4 # 2 L5 #2
i
2 6 Spinal cord injury L4 #1 L5 #1
@
12
% 7 | Epilepsy surgery L4 # 1 L5 # 1
©
3 8 | Occlusive CVD L4 # 1 L5 # 1
a 9 | Movement disorder L4 # 1 L5 # 1
12
f 10 | Pediatric brain tumors L4 #1 L5 #1
S
g 11 | Craniosynostosis L4 #1
12 | Meningomyelocele L4 #1
13 | Spine surgery L4 # 2 L5 # 2
14 | Awake craniotomy L4 #1 L5 #1
15 | Interventional neuroradiology L4 # 2 L5 #2
1 Fiberoptic assissted intubation S5#2 S5#4
o
o 8 2 | Arterial line cannulation S5#2 S5#4
Z N
o 2
§ < 3 | Central venous catheterization S5#2 S5#4
B c
o =1 e
8 3 4 | Positioning S5#2 S5#4
S
& | 5 | Scalp block S5 # 2 S5 # 4
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Anesthesia for

1% year fellow

2" year fellow

6 Transcranial Doppler monitoring S3#1

S4 #1

7 Evoked potentials monitoring S3#2

S4 # 2

UNELUER

L = Clinical skill Level
L1 = Tidlugdsnmanisadivingiu

L2 = annsndfimeulanialdnisasuauain

Ly 1 )
ananseiaginglnade

L3 = annsndfimldies naldnismuuzann

-
MIRMEN]

L4 = aqnsnlUfimldiesls Ineluiseaniiu

PILLR
a

L5 = aunsn W uiRlAles uazatuaNgn

1lszdunsaitasnin

S = Procedural Skill level
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Assessment of Clinical skills and EPA 1: Anesthesia for Supratentorial Intracranial surgery

Wadugn 12 hau Aeslaualssiluetinadonsyil 4 : 2 AT uazilodugn 24 hou faslinatlsvidiuatinatias

36U 5: 2 A

o Y

LRSI EAR Y

Tdgneias /

iR

writToyyle

Preanesthetic evaluation

1.1. History taking and physical examination (neurologic and

others)

1.2. Investigations including radiologic imaging

1.3. Problem lists

Discussion of choice of anesthesia

Discussion of specific considerations

3.1. Intracranial: ICP, seizure, neurological deficit

3.2. Intraoperative neuromonitoring

3.3. Systemic complications of neurological diseases

Preanesthetic preparation

4.1. Patient education and informed consent

4.2. Premedication and other medications

4.3. General: blood component, patient optimization, ICU

4.4. Specific:

4.4.1. Medications: anesthetic agents, anticonvulsants, steroids,

hyperosmolar agents, antihypertensive drugs

4.4.2. Equipments

4.4.3. Monitorings: IBP
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Intraoperative management

5.1. Induction

5.1.1. Technigue: inhalation or TIVA or both

5.1.2. Agents: types and doses

5.2. Airway management: type of airway, secure airway

5.3. Positioning: supine or others

5.4. Maintenance

5.4.1. Anesthetic agents: IV or inhalation or both

5.4.2. Neuromuscular blocking agent

5.5. Fluid, glucose and electrolyte

5.6. Transfusion management

5.7. Hemodynamic (Blood pressure management)

5.8. Ventilation / oxygenation

5.9. Temperature control

5.10.Management of potential complications: VAE, bleeding, tight

brain, etc.

5.11.Smooth emergence (hemodynamic control, no coughing,

appropriate time for awakening) and extubation (early / late)

Postoperative care

6.1. Transportation

6.2. Handover

6.3. General considerations: oxygenation, ventilation,

hemodynamics, glucose/electrolyte balance, temperature

6.4. Specific considerations: neurologic complications: new

neurologic symptoms, bleeding, seizure

6.5. Pain management
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7. Anesthesiologists’ non-technical skills

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

8. Responsibility and punctuality
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Assessment of Clinical skills and EPA 2: Anesthesia for Infratentorial intracranial surgery
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Preanesthetic evaluation

1.1. History taking, physical examination (neurologic and others)

1.2. Investigations

1.3. Problem lists

Discussion of choice of anesthesia

Discussion of specific considerations

3.1. Intracranial: ICP, neurological deficit (cranial nerves)

3.2. Intraoperative neuromonitoring: EMG, BAEPs, SSEPs

3.3. Systemic complications of neurological disease

Preanesthetic preparation

4.1. Patient education and informed consent

4.2. Premedication and other medications

4.3. General preparation: blood component, patient optimization,

ICU

4.4, Specific preparation:

4.4.1. Medications: anesthetic agents, steroids, hyperosmolar

agents

4.4.2. Equipments
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4.4.3.Monitorings invasive BP, BIS

Intraoperative

5.1. Induction

5.1.1. Technigue: inhalation or TIVA or both

5.1.2. Agents: types and doses

5.2. Airway management: type of airway, secure airway

5.3. Positioning: park bench or prone or sitting or others

5.4. Maintenance

5.4.1. Anesthetic agents: IV or inhalation or both

5.4.2. Neuromuscular blocking agent (yes or no)

5.5. Fluid, glucose and electrolyte

5.6. Transfusion management

5.7. Hemodynamic (Blood pressure management)

5.8. Ventilation / Oxygenation

5.9. Temperature control

5.10.Management of potential complications: VAE, bleeding, tight

brain, cranial N or brainstem manipulation etc.

Postoperative care

6.1. Transportation

6.2. Handover

6.3. General considerations: oxygenation, ventilation,

hemodynamics, glucose/electrolyte balance, temperature

6.4. Specific considerations: neurologic complications: new

neurologic symptoms, bleeding

6.5. Pain management
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Anesthesiologists’ non-technical skills

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

Responsibility and punctuality
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Assessment of Clinical skills and EPA 3: Anesthesia for cerebral aneurysm surgery
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Preanesthetic evaluation

1.1. History taking and physical examination (neurologic and

others)

1.2. Investigations including radiologic imaging

1.3. Problem lists

1.3.1. Neurologic: clinical grading of subarachnoid hemorrhage
(SAH), ICP, seizure, neurological deficit, time of

aneurysm rupture & degree of vasospasm

1.3.2. Others: systemic complications of SAH ( intravascular
volume, electrolytes: hyponatremia, cardiac effects,
respiratory system: pulmonary edema, associated

systemic diseases

Discussion of choice of anesthesia

Discussion of specific considerations

3.1. Intracranial: ICP, brain relaxation, brain protection

3.2. Aneurysm factors: location, anatomy, size

3.3. Intraoperative neuromonitoring

3.4. Systemic complications of SAH:

Preanesthetic preparation

4.1. Patient (relative) education and informed consent
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4.2. Premedication and other medications (nimodipine)

4.3. General: blood component, patient optimization, ICU

4.4. Specific:

4.4.1. Medications: brain protective/hyperosmolar agents, for

BP control

4.4.2. Equipments

4.4.3. Monitoring: IBP, CVP, neuromonitorings

4.4.4. Adequate venous access

5. Intraoperative management

v Y =
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5.1. Induction: Technique to reduce the risk of aneurysm rupture

(minimizing TMP & maintaining adequate CPP)

5.2. Airway management and airway secured

5.3. Positioning

5.4. Maintenance: anesthetic drugs and other medications

(vasopressor)

5.5. ICP management

5.6. Fluid, glucose and electrolyte management

5.7. Transfusion management

5.8. Hemodynamic: BP, ECG

5.9. Ventilation/oxygenation

5.10.Temperature control

intraoperative aneurysm ruptured, etc

5.11.Management of complications: VAE, bleeding, brain edema,
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5.12.Emergence and extubation plan

5.12.1. SAH gr | & Il with uneventful surgery

5.12.2. SAH gr Il (may or may not undergo tracheal extubation)

5.12.3. SAH gr IV or V: postoperative ventilatory support & ICU

6. Postoperative care

6.1. Transportation

6.2. Handover

6.3. General: oxygenation, ventilation, hemodynamics, fluid &

glucose/electrolyte balance, temperature

6.4. Specific considerations: new neurological deficits, cerebral

vasospasm, hematoma, targeted BP

6.5. Pain management

7. Anesthesiologists’ non-technical skills

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

8. Responsibility and punctuality
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Assessment of Clinical skills and EPA 4: Anesthesia for cerebral AVM surgery
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1.

Preanesthetic evaluation

1.1. History taking and physical examination (neurologic and

others)

1.1.1. Pretreatment ischemic symptom “cerebral steal”

1.1.2. New seizures & anti-seizure medications

1.1.3. Neurological deficits

1.2. Investigations including radiologic imaging: location, size of

AVM Spetzler-Martin grading

1.3. Problem lists

2. Discussion of choice of anesthesia

3. Discussion of specific considerations
3.1. Intracranial: ICP, seizure, neurological deficit
3.2. Intraoperative neuromonitoring

4. Preanesthetic preparation

4.1. Patient (relative) education and informed consent

4.2. Premedication and other medications (AEDSs)

4.3. General: blood component, patient optimization, ICU

4.4, Specific:

65




4.4.1. Medications: brain protective/hyperosmolar agents, BP

control

4.4.2. Equipments

4.4.3. Monitoring: IBP, CVP, neuromonitorings

4.4.4. Adequate venous access

B

Intraoperative management: aim to protect the brain from ischemia

5.1. Induction: techniques to reduce the risk of AVM rupture,

anesthetic agents (types and doses)

5.2. Airway management

5.3. Positioning

5.4. Maintenance:

5.4.1. Anesthetic agents: IV or inhalation or both, types/doses
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5.4.2. Neuromuscular blocking agents

5.4.3. Pain management: opioids

5.5. Hemodynamics: vasopressors, inotropes

5.6. Transfusion management

5.7. Fluid, glucose and electrolyte

5.8. Ventilation/oxygenation

5.9. Temperature control

5.10.Management of specific conditions: brain swelling, bleeding,

hypotension, VAE

5.11.Emergence and extubation

5.11.1. AVM gr | & Il with uneventful surgery
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5.11.2. AVM gr lll (may or may not undergo tracheal extubatior

5.11.3. AVM gr IV or V: postoperative ventilatory support

Postoperative care

6.1. Transportation

6.2. Handover

6.3. General considerations: ventilation, oxygenation, sedation, pain

management

6.4. Specific consideratons: post-treatment hyperemic symptoms

(Normal perfusion pressure breakthrough — NPPB)

6.5. Pain management

Anesthesia non-technical skills

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

Responsibility and punctuality
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Assessment of Clinical skills and EPA 5: Anesthesia for Traumatic brain injury surgery
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Preanesthetic evaluation

1.1. History taking and physical examination (neurologic,

associated injuries and other)

1.2. Investigations including radiologic imaging

1.3. Problem lists: severity of injury, associated injury, adequacy of

resuscitation, systemic complications

Discussion of choice of anesthesia

Discussion of specific considerations

3.1. Airway/breathing (intubation, ETCO,, PaCO,, Pa0,)

3.2. Cardiovascular (MAP/CPP management, volume status)

3.3. ICP monitoring and control, hyperosmolar therapy

3.4. Prevention of secondary brain damage

3.5. Intraoperative neuromonitoring

3.6. Systemic complications management

3.7. Postoperative care (early nutritional support, DVT prophylaxis,

stress ulcer prophylaxis)

Preanesthetic preparation

4.1. Patient/relative education and informed consent

4.2. Premedication and other medications
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4.3. General: blood component, patient optimization, ICU

4.4. Specific preparation:

4.4.1. Medications: hyperosmolar agents, anticonvulsants

4.4.2. Equipments

4.4.3. Monitorings: IBP

B

Intraoperative management

5.1. Induction: technique, agents (type and dose),

contraindicated drugs

5.2. Airway management
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5.3. Positioning

5.4. Maintenance

5.4.1. Anesthetic drugs: IV or inhalation or both

5.4.2. Neuromuscular blocking agents

5.4.3. Pain management: opioids

5.5. Hemodynamics: vasopressor, inotropes

5.6. Transfusion management

5.7. Fluid, glucose and electrolyte

5.8. Ventilation/oxygenation

5.9. Temperature

5.10.Management of specific conditions: brain swelling, massive

bleeding, hypotension, VAE




5.11.Emergence and extubation

Postoperative care

6.1. Transportation

6.2. Handover

6.3. General considerations: ventilation, oxygenation, sedation, pain

management

6.4. Specific consideratons: ICP, systemic complications

6.5. Pain management

Anesthesia non-technical skills

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

8.

Responsibility and punctuality
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Assessment of Clinical skills and EPA 6: Anesthesia for Traumatic spinal cord injury surgery
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Preanesthetic evaluation

1.1. History taking and physical examination (neurologic and other)

1.2. Investigations including radiologic imaging

1.3. Neurological conditions: level of injury, complete/incomplete

injury, neurological deficit, stability of spine/ c-spine

1.4. Systemic complications

1.4.1. CVS: neurogenic shock, autonomic dysreflexia

1.4.2. RS: respiratory function, airway reflex

1.4.3. Others: Gl (ileus), bladder dysfunction, pressure ulcer

1.5. Associated injuries

1.6. Problem lists

Discussion of choice of anesthesia

Discussion of specific considerations

3.1. Airway management

3.2. Hemodynamic and ventilator control

Preanesthetic preparation

4.1. Patient education (awake intubation, remained intubation) and

informed consent
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4.2. Premedication (aspiration prophylaxis) and other medications

4.3. General: blood component, patient optimization, ICU

4.4. Specific preparation

4.4.1. Medications: anesthetic agents, vasopressors, inotropes

4.4.2. Airway device to manage C-spine instability

4.4.3. Special monitoring: IBP, CVP, intraoperative

neuromonitoring

4.4.4. Team communication about positioning, neuromonitoring,

procedures

5. Anesthetic management - general anesthesia

5.1. Induction: agents and technique (standard vs. RSI)
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5.2. Airway management (with/without C-spine instability)

5.3. Positioning: supine, prone

5.4. Maintenance: choice of anesthetics for intra-operative neuro-

monitoring with/ without muscle relaxant

5.5. Hemodynamic management

5.6. Oxygenation / ventilation

5.7. Fluid, glucose, electrolyte

5.8. Transfusion management

5.9. Temperature control

5.10.Management of specific conditions

- Massive bleeding, hypotension

- Neurogenic shock
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- Abnormal intra-operative neuromonitoring signals

- Prevent secondary spinal cord injury

5.11.Emergence (early / late)

Postoperative care

6.1.

Transportation

6.2.

Handover

6.3.

General consideration e.g. remained intubation, oxygenation,
ventilator setting, hemodynamics, fluid & electrolyte balance,

temperature

6.4.

Specific postoperative care & complications management

6.5.

Pain management

Anesthetists’ non-technical skills

7.1.

Task management

7.2.

Team working and communication

7.3.

Situation awareness

7.4.

Decision making

Responsibility and punctuality
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Assessment of Clinical skills and EPA 7: Anesthesia for epilepsy surgery
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1.

Preanesthetic evaluation

1.1. History taking and physical examination (neurologic and other)

1.1.1. Seizure control, antiepileptic drugs (AEDs), seizure stimuli

1.1.2. Associated conditions: mental retardation, hypotonia,
risk factors for aspiration and airway obstruction,

tuberous sclerosis etc.

1.2. Investigations including radiologic imaging

1.3. Problem lists

Discuss choice of anesthesia and considerations: proconvulsant

/anticonvulsant anesthetic agents, appropriate for type of surgery

2.1. Electrode placement: management during intraoperative ECoG

recording/failure to elicit intraoperative seizure spike on

ECoG, tight brain

2.2. Awake craniotomy: use EPA awake craniotomy,

management of intraoperative seizure

2.3. Large resection surgery/disconnection: massive blood loss,

venous air embolism

2.4. Vagus nerve stimulation: cardiac arrhythmia esp.

bradyarrhythmia or asystole

2.5. Intra-operative neuro-monitoring

Preanesthetic preparation
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3.1. Patient education and informed consent: anesthetic
management (monitoring; IBP, scalp block, risk of awareness

during ECoG monitoring)

3.2. Premedications and other medications

3.3. General: blood component, patient optimization, ICU

3.4. Specific preparation
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3.4.1. Medication: type and concentration (dose and
concentration), contraindicated drugs (reason), drug-

interaction between AEDs and anesthetic agents

3.4.2. Surgeon communication: type and plan of surgery
(intraoperative ECoG monitoring, awake craniotomy,

cortical stimulation), positioning

3.5. Equipments: appropriate

3.6. Monitoring (general & specific monitoring)

Intraoperative management

4.1. Induction

4.2. Airway management

4.3. Positioning

4.4. Maintenance: drugs of choice

4.5. Hemodynamic management

4.6. Oxygenation / ventilation
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4.7. Fluid, glucose, electrolyte

4.8. Transfusion management

4.9. Temperature control

4.10.Management of specific complications

- Hypertension or hypotension

- Seizures

- ICP management for grid placement

- Mangement of intraoperative ECoG recording / failure to

elicit intraoperative seizure spike on ECoG

- Air embolism

4.11.Emergence (early/ late)

Postoperative period

5.1. Transportation

5.2. Handover
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5.3. General consideration e.g. remain intubation, oxygenation,

ventilator setting, hemodynamics

5.4. Specific postoperative care & complications management

5.5. Pain management

Anesthesia non-technical skills

6.1. Task management

6.2. Team working and communication

6.3. Situation awarenes

6.4. Decision making
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7.

Responsibility and punctuality
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Assessment of Clinical skills and EPA 8: Anesthesia for Occlusive Cerebrovascular Disease surgery
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Preanesthetic evaluation

1.1. History taking and physical examination (neurologic and others)

1.2. Investigations including radiologic imaging

1.3. Problem lists

Discussion of choice of anesthesia

2.1. General anesthesia (benefits/risks)

2.2. Regional anesthesia (benefits/risks)

Discussion of specific considerations

3.1. Cerebral protection

3.2. Intraoperative neurologic monitoring: benefits/risks of each

monitoring

3.3. Management after low perfusion state, collateral blood flow

3.4. Physiologic and pathological of CO, tension

3.5. Adaptation after stenosis

3.6. Anticoagulants managements (heparin/antiplatelet agent) include

reversal agents

3.7. Specific hemodynamics/ventialtion management

Preanesthetic preparation
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4.1. Patient education and informed consent

4.2. Premedication and other medications

4.3. General: blood component, patient optimization, ICU

4.4. Specific:

4.4.1. Medication: brain protective strategies, vasopressors,

antihypertensive agents, anticoagulants

4.4.2. Monitoring: general & specific monitoring

B

Intraoperative

5.1. General anesthesia

5.1.1. Techniques of induction, drugs: type and dose

5.1.2. Airway management
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5.2. Regional anesthesia: type

5.2.1. Drugs: type, concentration and dose

5.2.2. Airway management, emergency airway management

5.3. Positioning

5.4. Maintenance

5.4.1. Anesthetic agents

5.4.2. Neuromuscular blocking agents

5.4.3. Analgesia: opiods, local/regional anesthesia

5.5. Fluid, glucose and electrolyte

5.6. Transfusion management

5.7. Hemodynamic
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5.8. Ventilation / oxygenation

5.9. Temperature control

5.10.Consider/management of intracranial catastrophes

5.11.Communication with surgical team

5.12.Emergence (early / late extubation)

Postoperative care

6.1. Transportation

6.2. Handover

6.3. General considerations: oxygenation, ventilation, hemodynamics,

fluid/glucose/electrolyte balance, temperature

6.4. Specific postoperative care & complications

6.4.1. Blood pressure control

6.4.2. Cerebral hyperperfusion: detection and management

6.4.3. Stroke and myocardial ischemia: prevention and detection

Anesthesiologists’ non-technical skills

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

Responsibility and punctuality
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Assessment of Clinical skills and EPA 9: Anesthesia for Movement Disorder surgery
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Preanesthetic evaluation

1.1. History and physical examination (neurologic and others)

1.2. Investigations including radiologic imaging

1.3. Patient selection and preparation for neurologic testing

1.4. Problem lists

Discuss choice of anesthesia

2.1. Discuss risks/benefits of anesthetic techniques

2.2. Discuss anesthetic procedure

2.3. Discuss adjuvant procedures

Discuss special considerations

3.1. Brain edema, seizures, new neurological deficits

3.2. Systemic hypertension/hypotension, loss of airway control,

confusion, impaired cooperation, bleeding

3.3. Intraoperative neuro-monitoring problems

3.4. Drug interaction preoperative medication

Preanesthetic preparation

4.1. Patient education (anesthetic procedures) and informed

consent
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4.2. Premedication and other medications: continue or discontinue
medications

4.3. General: blood component, patient optimization, ICU

4.4. Specific

4.4.1. Medications: type and dose, contraindicated

medications

4.4.2. Equipment: airway, IV access, emergency

4.4.3. Monitorings: IBP

5. Intraoperative management

5.1.

Induction

5.2.

Airway management

5.3.

Positioning

5.4.

Maintenance: drugs of choice, adjustment according to

surgical procedures

5.5.

Ventilatory/respiratory management

5.6.

Hemodynamic management

5.7.

Fluid, glucose and electrolyte

5.8.

Temperature management

5.9.

Emergence: early or late extubation

6. Postoperative period

6.1.

Transportation

6.2.

Handover

6.3.

General: remain intubation, oxygenation, ventilator setting,

hemodynamics, fluid & electrolyte balance, temperature

6.4.

Specific postoperative care & complications management

6.5.

Pain management

6.6.

Emergence: early or late extubation
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7. Postoperative period

7.1. Transportation

7.2. Handover

7.3. General: remain intubation, oxygenation, ventilator setting,

hemodynamics, fluid & electrolyte balance, temperature

7.4. Specific postoperative care & complications management

7.5. Pain management

8. Anesthesia non-technical skills

8.1. Task management

8.2. Team working and communication

8.3. Situation awareness

8.4. Decision making

9. Responsibility and punctuality
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Assessment of Clinical skills and EPA 10: Anesthesia for pediatric brain tumor surgery

\Wadugn 12 hau Aeslaualssiluetinadonsyil 4 - 1 Af uazilodugn 24 hou faslinatlsvidiuatinatias

36U 5: 1 AT

= - N
TAUNNETUTEANUNUABLDA. ..o,

ASA......cc..... U
ALY
1 v
§ ) Lignsas/ edeya | 2ndeya
Wadanislssiiiu . . anyand
iR dAny antias 3 5
uriiloymla

Preanesthetic evaluation

1.1. History and physical examination (neurologic: ICP,
hydrocephalus, abnormal neurological signs and symptoms,
respiratory & hemodynamic abnormalities, hypothalamo-

pituitary dysfunction and others)

1.2. Investigations including radiologic imaging

1.3. Problem lists

Discuss choice of anesthesia

Discuss specific considerations

3.1. Neonates: anatomy, physiology, pharmacology

3.2. Intracranial: ICP, seizure, neurological deficit

3.3. Endocrine evaluation, DI

3.4. Intraoperative neuromonitoring

3.5. Systemic complications of neurological disease: hypovolemia

Preanesthetic preparation

4.1. Patient (parents) education and informed consent

4.2. Premedication and other medications (dexamethasone,

anticonvulsant)

4.3. General: blood component, patient optimization, ICU
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4.4. Specific:

4.4.1. Medication

4.4.2. Equipment: airway, pediatric anesthetic circuit, warmer

device

4.4.3. Monitoring: IBP, CVP, temperature

Intraoperative

5.1. Induction: techniques: IV or inhalation, agents: type and dose

5.2. Airway management: mask, ET intubation (gentle), secure ET

5.3. Hemodynamic control during skull pinning

5.4. Maintenance

5.4.1. Medications: IV or inhalation or both, N,O (yes or no)

5.4.2. Neuromuscular blocking agent,

5.4.3. Pain management: scalp block, multimodal analgesia

5.5. Fluid, glucose and electrolyte

5.6. Transfusion management

5.7. Hemodynamic (blood pressure management)

5.8. Ventilation/oxygenation

5.9. Temperature control

5.10.Management of potential complications: VAE, tension
pneumocephalus, bleeding, hemodynamic and respiratory

disturbances, tight brain, etc.

5.11.Smooth emergence (hemodynamic control, no coughing,

appropriate time for awakening) and extubation (early or late)

Postoperative management

6.1. Transportation

6.2. Handover

6.3. Postoperative care
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6.3.1.General: oxygenation, ventilation, hemodynamics,

fluid/glucose and electrolyte balance, temperature

6.3.2. Specific neurologic complications

6.3.3.Pain management

Anesthesiologists’ non-technical skills

7.1 Task management

7.2 Team working and communication

7.3 Situation awareness

7.4 Decision making

Responsibility and punctuality
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Assessment of Clinical skills and EPA 11: Anesthesia for craniosynostosis surgery
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1.

Preanesthetic evaluation

1.1. History, physical examination

- associated syndrome/deformity in head and face/airway

assessment: Crouzon, Apert, Carpenter, Pfeiffer syndromes

- delayed growth and breathing system

- ICP, neurologic and others

1.2. Investigations including radiologic imaging

1.3. Problem lists

Discussion choice of anesthesia

Discussion specific considerations

3.1. Neonates: anatomy, physiology, pharmacology

3.2. Difficult airway

3.3. Intracranial: ICP, neurological deficit, VAE

3.4. Massive blood loss/ resuscitation

Preanesthetic preparation

4.1. Patient (parents) education / multidisciplinary team

4.2. Premedication and other medications

4.3. General: blood component, ICU

90




4.4. Specific:

4.4.1. Medications: types and doses

4.4.2. Equipments: appropriate size of mask, laryngoscope
blade, ET, pediatric anesthetic circuit, temperature,

warmer device

4.4.3. Monitorings: IBP, CVP, temperature

Intraoperative management

5.1. Induction

5.1.1. Technique: inhalation induction or IV anesthesia

5.1.2. Drugs : type and doses

5.2. Positioning: supine or prone or others

5.3. Maintenance

5.3.1. Anesthetic agents: inhalation (oxygen & air)

5.3.2. Neuromuscular blocking agent

5.3.3. Pain management: fentanyl & multimodal analgesia

5.4. Fluid, glucose and electrolyte

5.5. Transfusion management: assessment of blood loss

5.6. Hemodynamic (blood pressure management)

5.7. Ventilation / oxygenation

5.8. Temperature control

5.9. Management of potential complications: VAE, bleeding,

hypothermia, etc.

5.10.Smooth emergence: hemodynamic control, and extubation

(Y/N)

6. Postoperative care

6.1. Transportation
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6.2. Handover

6.3. General: oxygenation, ventilation, hemodynamics, hematocrit

level, coagulogram, fluid & electrolyte balance, temperature

6.4. Specific:

6.5. Pain management

7. Anesthesiologists’ non-technical skill

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

8. Responsibility and punctuality
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Assessment of Clinical skills and EPA 12: Anesthesia for meningomyelocele surgery

\Hadugn 24 1hau Aaslanailsziduetnadousyall 4 1 1 A3

FAUNNETTLANTVURBEIRO . ..o, ASA. oo, wae. ...

1 v
Tdgneias/ Ity

v a
q1anstlseiiiu .
7 AnATy

TR

1ndeya

1ansias

v

alalgiN
anysnl

uriioyvnle

1.

Preanesthetic evaluation

1.1. History: ANC, maternal history, previous pregnancy, family

history, problem in delivery period, APGAR score

1.2. Physical examination: vital signs, birth weight, head
circumference, fontanels, site & size of lesion, associated
abnormalities (VACTERL), sign of dehydration, neurological

deficit and sign of dehydration (large exposed lesions)

1.3. Investigations

1.4. Problem lists

Preanesthetic preparations

2.1. Parents education

2.2. Premedication and other medications

2.3. General: blood component, ICU

2.4. Specific

Discussion choice of anesthesia

Discussion specific considerations

4.1. Neonates: anatomy, physiology, pharmacology

4.2. Difficult airway

4.3. Intracranial: ICP, neurological deficit, VAE

4.4, Massive blood loss/ resuscitation
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4.5. Systemic complications of neurological disease

Medications and equipments

5.1. Medications: drugs and doses

5.2. Equipments: appropriate size of mask, laryngoscopic blade

and ET, pediatric anesthetic circuit, warmer device

5.3. Monitorings: IBP, CVP, temperature

Intraoperative

6.1. Induction

6.1.1. Agents: type and doses

6.2. Airway management: difficult airway cart, secure ET

6.3. Positioning: supine or prone or others

6.4. Maintenance

6.4.1. Agents: inhalation (oxygen & air)

6.4.2. Neuromuscular blocking agent

6.4.3. Pain management: fentanyl & multimodal analgesia

6.5. Fluid, glucose and electrolyte

6.6. Transfusion management: assessment of blood loss and

acceptable blood loss

6.7. Hemodynamic (Blood pressure management)

6.8. Ventilation / oxygenation

6.9. Temperature control

6.10. Management of potential complications: VAE, bleeding,

hypothermia, etc.

6.11.Smooth emergence (hemodynamic control, and extubation

(yes or no)
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Postoperative care

7.1. Transportation

7.2. Handover

7.3. General: oxygenation, ventilation, hemodynamics, hematocrit

level, coagulogram, fluid & electrolyte balance, temperature

7.4. Specific:

7.5. Pain management

Anesthesiologists’ non-technical skills

8.1. Task management

8.2. Team working and communication

8.3. Situation awareness

8.4. Decision making

Responsibility and punctuality
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Assessment of Clinical skills and EPA 13: Spine surgery
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1. Preanesthetic evaluation

1.1. History and physical examination: general, airway,
cardiopulmonary, neurologic, associated diseases e.g.

rheumatoid arthritis

1.2. Investigations including radiologic imaging

1.3. Problem lists

2. Discuss choice of anesthesia

3. Discuss specific considerations

3.1. Type of lesions: scoliosis (reconstructive spine surgery),
infection, inflammation (rheumatoid, ankylosing spondylitis),

spinal cord tumor

3.2. Level of spinal cord / spine lesion and surgical approach

3.3. Airway and ventilatory management

3.4. Intraoperative neurologic monitoring (IONM)
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3.4.1. SSEP, MEP, EMG

3.4.2. Wake-up test

4. Preanesthetic preparation

4.1. Patient education and informed consent

4.2. Premedication and other medications

4.3. General preparation: blood component, patient optimization,

ICU

4.4. Specific preparation:

4.4 1. Medications: anesthetic and resuscitative drugs

4.4.2. Equipments: basic & advanced airway equipments,

positioning equipment

4.4.3. Monitoring: general & specific monitoring (IONM)

5. Intraoperative management

5.1. Airway management: basic or advanced airway technique
(due to difficult airway or to minimize further neurologic

injury e.g. manual in-line stabilization)

5.2. Positioning: prone position consideration

5.3. Maintenance: volatile based vs TIVA (for IONM), with or

without muscle relaxant (for MEP, EMG monitoring)

5.4. Fluid, glucose and electrolyte

5.5. Transfusion management

5.6. Hemodynamics control

5.7. Ventilation / Oxygenation

5.8. Temperature control

5.9. Problem management: cardiovascular instability, bleeding,

hypothermia

97




5.10.Emergence: early or late extubation (due to preoperative
respiratory problem, airway edema, neck hematoma,

depressed mental status etc.)
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Assessment of Clinical skills and EPA 14: Awake craniotomy
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. Preanesthetic evaluation

1.1. History and physical examination (neurologic and others)

1.2. Investigations including radiologic imaging

1.3. Patient selection and preparation for neurologic testing

1.4. Problem lists

Discuss choice of anesthesia

2.1. Risks/benefits between asleep-awake-asleep and MAC with

sedation

2.2. Explain asleep-awake-asleep technique, scalp block

3. Discuss specific considerations

3.1. Intracranial problems: brain edema, seizure, new

neurological deficits

3.2. Systemic problems: hypertension/ hypotension, loss of

airway control, confusion, impaired cooperation,

3.3. Intraoperative neurologic testing

Preanesthetic preparation

4.1. Patient education and informed consent

4.2. Premedication and other medications

4.3. General preparation: blood component, patient

optimization, ICU
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4.4. Specific preparations

4.4.1. Communicate with surgeon about intraoperative

neurologic testing and positioning

4.4.2. Patient education

- intraoperative wake up and neurologic testing

- anesthetic procedures (IBP, scalp block)

- intraoperative problems: seizures, new

neurological deficits

4.4.3. Medications: types and doses, contraindicated

drugs, drug interaction of preoperative medications

and anesthetic agents

4.4.4. Equipment for neurologic testing e.g. tablets, picture

cards for speech testing

4.4.5. Monitoring: general & specific monitoring

5. Intraoperative management

5.1. Asleep-Awake-Asleep (AAA) technique

5.1.1. Induction

5.1.2. Airway management

5.2. Positioning

5.3. Maintenance: drugs of choice

5.4. Hemodynamic management

5.5. Oxygenation and ventilation

5.6. Fluid, glucose, electrolyte

5.7. Transfusion management

5.8. Temperature control
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5.9. Management of specific complications: hypertension or
hypotension, seizures, patient’'s uncooperation, excessive
sedation, airway obstruction, loss of airway control, new
neurological deficit, brain swelling, pain, nausea vomiting,

VAE

5.10.Emergence (early/ late)

6. Postoperative care

6.1. Transportation

6.2. Handover

6.3. General: remain intubation, oxygenation, ventilator setting,

hemodynamics, fluid & electrolyte balance, temperature

6.4. Specific:

6.5. Pain management

7. Anesthesiologist’s non-technical skills

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

8. Responsibility and punctuality
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Assessment of Clinical skills and EPA 15: Interventional neuroradiology
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1.

Preanesthetic evaluation

1.1. History and physical examination (neurologic and other)

1.2. Investigations including radiologic imaging

1.3. Patient selection and preparation for neurologic testing

1.4. Problem lists

2.

Discuss choice of anesthesia

3. Discuss specific considerations

3.1. Intracranial: ICP, seizure, neurological deficit

3.2. Inraoperative monitoring: ICP monitoring

3.3. Systemic complications of neurological diseases

3.4. Readiness for anesthesia in remote area

3.5. Radiation safety for personnels

3.6. radiologic contrasts: allergic reaction, kidney injury

3.7. Anticoagulants managements (heparin/ antiplatelet

agent) include reversal of them

3.8. Available secure Intravenous access

3.9. Specific hemodynamics/ventialtion management
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3.9.1. Deliberate hypertension in acute arterial occlusion

3.9.2. Deliberate hypotension in cerebrovascular reverse

test/ AVM embolization

3.9.3. Blood pressure control in ruptured aneurysm/
balloon angioplasty/ thrombolysis of acute

thromboembolic stroke

3.9.4. Deliberate hypercapnia in extracranial AVM/ carotid

cavernous fistula

3.10.Consider intracranial catastophes

Preanesthetic preparation

4.1. Patient education and informed consent
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4.2. Premedication and other medications

4.3. General preparation: blood component, patient

optimization, ICU

4.4. Specific preparation:

4.4.1. Medications: anticoagulants, vasopressor/

antihypertensive agents

4.4.2. Monitorings: IBP

4.4.3. Communicate with interventionists about the

procedures

B

Intraoperative management

5.1. General Anesthesia

5.1.1. Techniques of induction

5.1.2. Medications: types and doses

5.1.3. Airway management
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5.2. Intravenous sedation

5.2.1. Medications: types and doses

5.2.2. Airway management include emergency airway

managements

5.3. Positioning

5.4. Maintenance: anesthetic agents

5.5. Fluid, glucose and electrolyte

5.6. Transfusion management

5.7. Hemodynamic

5.8. Ventilation/Oxygenation

5.9. Temperature control

5.10.Management of intracranial catastophes

5.10.1. Determine — hemorrhagic/occlusive causes

5.10.2. Management: BP control, medication, ventilation
control, IV anesthetic to burst suppression, reversal

of anticoagualtion, anticonvulsants

5.10.3. ICP/CPP control: consider ventriculostomy

5.11.Emergence (early/late extubation)

Postoperative care

6.1. Transportation

6.2. Handover

6.3. General: oxygenation, ventilation, hemodynamic, fluid &

electrolyte balance

6.4. Specific

6.4.1. Blood pressure control

6.4.2. Cerebral hyperemia management

105




6.5. Pain management

Anesthesiologist’s non-technical skill

7.1. Task management

7.2. Team working and communication

7.3. Situation awareness

7.4. Decision making

Responsibility and punctuality
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DOPS 1 Fiberoptic Intubation
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1.

Preprocedural preparation

1.1. Indications

1.2. Contraindications

1.3. Patient preparation: education, complications

1.4. Equipment preparation

Intraprocedural management

2.1. Topical/local/regional anesthesia

2.2. Monitoring

2.3. Sedation

2.4. Technical skill

2.5. Problem solving

2.6. Assessment: confirmation of ET position

Postprocedural care

3.1. Assess and follow complications

3.2. Equipment care

4. Anesthesiologist's nontechnical skill

4.1. Team working, communication with patient and team

4.2. Task management
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4.3. Situation awareness

4.4. Decision making

5. Professionalism

5.1. Inform patient about fiberoptic intubation

5.2. Appropriately call for help
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DOP 2. Arterial line cannulation DOP 3. Central venous catheterization
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1.

Preprocedural preparation

1.1. Indications, site, step of procedure

1.2. Complications and management

1.3. Patient preparation: inform patient and informed consent

(ICU case)

1.4. Medication, equipment and monitoring

Intraprocedural management

2.1. Technical skill: skill and sterile technique,

2.2. Ability to perform the procedure

2.3. Problem solving and management of complications

Postprocedural care

3.1. Equipment management

3.2. Patient follow up for complications

Anesthesiologist’s non-technical skill

4.1. Team working, communication with patient and team

4.2. Task management

4.3. Situation awareness

4.4. Decision making
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5. Professionalism

5.1. Appropriately call for help
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DOPS 4 Positioning

Wadugn 12 hau Aeslaualssiluetinadonsyil 5 : 2 AT uazilodugn 24 hou faslinatlsviduatinatias

26U 5 : 4 AF

A & ° v ' 2
FAUWNNEUTERVLVUBIRE .ottt ee e AN
\ D) ANANIT ANANIT 0n D’ﬂ\?
Tignsias/ J
vindansdszidin Ufimn U1 anysod
ludfom o o .
d &Aty iandes | uiiloyunle
1. Preoperative planning
1.1. Patient factors
1.1.1. Age, weight, height, skin integrity, range of motion
1.1.2. Pre-existing conditions (circulatory, pulmonary, neurological)
1.1.3. Implanted or external devices (pacemaker, prosthesis, tubing and
drainage)
1.2. Surgical factors
1.2.1. Surgical procedure to be performed, estimated length of procedure
1.2.2. Surgeon’s and anesthesia’s preferred surgical position
1.3. Equipments: operative table, mattress, rolls, head rest/pin
holder, arm board/rest, strapping devices
2. Intra-operative management

2.1. Confirm surgical position

2.2. Adequate number of surgical personnels to assist positioning

2.3. Maintain safely positioning process

2.3.1. Patient airway

2.3.2. Head and neck position

2.3.3. Body alignment

2.3.4. Circulation and respiratory parameter
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2.3.5. Pressure point (including eyes) and bony prominent

2.3.6. Tubing and lines

3.

Identify and prevent positioning-related complications

3.1. Ocular complications

3.2. Airway complications

3.3. Positioning-related peripheral nerve injury

3.4. Pressure ulcer

Postoperative assessment of complications

Anesthesiologist’s non-technical skill
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5.1. Team working, communication with patient and team

5.2. Task management

5.3. Situation awareness

5.4. Decision making
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DOPS 5 Scalp block
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1.

Preprocedural preparation

1.1. IV access

1.2. Airway equipment

1.3. Local anesthetics

2.

Patient preparation

2.1. Patient education

2.2. Monitoring

2.3. Position

Technical skill

3.1. Sterile technique

3.2. Anatomical landmarks

Complications and management

o

Supplementation for inadequate analgesia

Anesthesiologist’s non-technical skill

6.1. Team working, communication with patient and team

6.2. Task management

6.3. Situation awareness
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6.4. Decision making
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DOPS 6 Transcranial Doppler (TCD) monitoring
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Preprocedural preparation

1.1. Indications (intraoperative/ICU)

1.2. Limitations

1.3. Anatomical landmarks for probe placing of each cerebral

vessel

1.4. Equipments preparation (ultrasound probe/gel)

Intraprocedural management

2.1. Technical skill

2.2. Interpretation

Postprocedural care

3.1. Patient management according to the result

3.2. Limitation of data interpretation

Anesthesiologist’s non-technical skill

4.1. Team working, communication with patient and team

4.2. Task management

4.3. Situation awareness

4.4. Decision making

B,

Professionalism
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5.1. Patient information about advantage and benefit

5.2. Appropriately call for help
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DOPS 7 Evoked potentials monitoring
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Preprocedural preparation

1.1. Know types and indications of neuromonitorings: EEG,
EPs, EMG, cerebral oxymetry, jugular oxygen saturation,

brain tissue O, tension

1.2. Know interpretation limitations of each neuromonitoring

1.3. Communicate neurosurgeons and neurophysiologists for

type of monitoring

1.4. Equipment preparation: monitoring machine, needles,

electrode, probe, catheter

1.5. Know complications

Intraprocedural management

2.1. Appropriate anesthetic techniques and agents

2.2. Know electrodes site for neurophysiologic monitoring

2.3. Be able to interprete the results, know criteria for

significant change of each monitoring

2.4. Be able to manage significant changes of each monitoring

2.4.1. Communicate with neurosurgeons and

neurophysiologists

2.4.2. Rule out other causes of change:

2.4.2.1. Abnormal physiological factors: BP, PaO,,

PaCO,, Hct, temperature

2.4.2.2. Anesthetic agents/depth of anesthesia
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2.4.3. Communicate with neurosurgeon for management

2.4.4. Be able to do wake up test if necessary

3. Postprocedural care

3.1. Be able to safely handle the needle electrodes

3.2. Correctly report the result

4. Anesthesiologist's non-technical skill

4.1. Task management

4.2. Team working, communication with neurophysiologist,

neurologists and neurosurgeons

4.3. Situation awareness

4.4. Decision making

5. Professionalism: appropriately call for help
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