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(Mw1dangw) Residency Training in Nuclear Medicine
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ANVNTANERSTUARYS
(Mw18angw) Diploma of the Thai Board of Nuclear Medicine
YoYD
(nenlne) 2.7, @ANNTANERSTLARYS

(Mw189ngw)  Diploma Thai Board of Nuclear Medicine
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AanstandesNIauauTRnTIiuALABINTYDIYLTULALHIAL TINTITPUVAUNINVRIUTEWA

& HaawsvaInsHnauTL/MaNgns
uwnndfiaunsineusuduunmdiamenisanu nsmaniiaiedesdeslinuauifnazainud
ANLANNTATOUAGNYTNYEN 9 TNTAdIRYY (Entrustrable Professional Activity: EPA) « #ad
AEL53AUETEN (competencies) 11 b @
&o TnueneeIniidrdny (Entrustrable Professional Activity: EPA) léun
&.e.e Perform general diagnostic nuclear medicine imaging
&.e.o Perform molecular imaging
&.@.n Perform radionuclide therapy for thyroid diseases
&.e.« Perform other radionuclide therapy
&lo  @UIIAULMEN (Competencies) ' AU tAlA

¢ b.o migyémfmﬁgﬁ'hy (Patient care)
® Become familiar with NM clinic

® Assume responsibility in NM clinic
® Know NM regulations and laws

® Know how to perform NM therapy
® Know basic radiation safety

® Know how to interview patients

® Supervise NM studies

&lo.lo AIUFNNNITUNNE (Medical knowledge)

® Take medical radiation physics and radiation biology examination by the Royal

College of Radiology
® Know basic physics
® Know basic radiopharmacy
® Know PET radiopharmacy
® Know basic NM instrumentation
® Know how to interpret NM studies

® Know how to interpret SPECT/CT studies
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Know how to interpret PET/CT studies
Have knowledge in medical disciplines related to NM

Have up-to-date knowledge in NM

&lo.m NMITYUFIINNITUUA UaznI59imnImued (Practice-based learning and

improvement)

Gain experiences with practice-based learning in NM clinic/ consultations/ intra-

and interdepartmental conferences
Participate in journal club and be able to critical appraise
Perform a proper research

Be able to use computer technology/program effectively

cb.a w"’nwﬂﬁﬁ’ifﬁua" wa¥n1959a73 (Interpersonal and communication skills)

Understand need for accurate communication and promoting good relationship
Review patient follow-up/ referral
Report NM studies either in written or verbal

Transfer knowledge to other medical- paramedical personnels

&lo.¢ Aruludearin (Professionalism)

Understand how to be committed, ethical, and professionally responsible
physician

Understand patient-centered medicine, including patient privacy issues
Be able to work as a team

Apply for Thai Board of Nuclear Medicine certification examination

Pursue membership and involvement in NM societies

&b.b MIUFUaIIIRTIAYTEUY (System-based practice)

Know how to use all relevant computer system/information technology

Know and follow the national health system e.g. the nation health insurance

system
Know and participate in the quality system e.g. HA
Become familiar with practice performance guidelines

Understand cost-effectiveness
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A. Theoretical knowledge

A good general background in medicine (e.g. internal medicine, oncology, cardiology, endocrinology,
surgery, etc.) is assumed. More detailed knowledge of those conditions which may need to be investigated or
treated by NM techniques is required. NM specialists also use complementary methods related to NM
procedures. These include: ultrasound, ECG (including dynamic + pharmacological stress testing) and
management of emergencies and adverse reactions, correlative/multimodality imaging methods, such as CT,
MRI'and MRS, laboratory assays, bone densitometry, other available techniques complementary to NM
procedures, such as optical imagins.

NM specialists may cooperate in the assessment, prevention and treatment of physical or medical
accidental contamination or incorporation of radionuclides.

Required theoretical knowledge comprises scientific principles, clinical nuclear medicine (NM) and

integrative objectives:

(i) Scientific principles:
® Basic knowledge in physics, statistics, mathematics and computer science
® Basic knowledge in biology (including molecular biology), physiology and physiopathology
® Radiation physics
® Radiobiology
® Radiochemistry
® Radiopharmacy
® (Clinical radiopharmacology
® Tracer kinetic modeling

® Applications of radiopharmaceuticals and administrable or implantable medical devices: indications,

justification, procedures/protocols and results, methodology and dosimetry

® Radiation protection: justification and optimization [ALARA (as low as reasonably achievable), ALARP
(as low as reasonably practicable) and limitation of doses (only for medical workers)] and radiation

hazards
® [nstrumentation
® (Quantitative techniques in NM and their standardization.

® Principles of radiology modalities including dual energy X ray absorption (DEXA), ultrasound, CT, MRI
and MRS

® Data acquisition and image processing techniques, including SPECT, SPECT/CT, PET, PET/CT and
PET/MRI

®  Statistics of radioactive counting
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® Quality control.

(i) Clinical Nuclear Medicine:

1. Radionuclide Imaging or Scintigraphy

1.1 Patterns of radiopharmaceutical uptake; normal and abnormal appearances of images, normal

variants and common artifacts in images of the following clinical areas:

® Central nervous system
®  Brain
®  Cerebrospinal fluid
® Musculoskeletal system
®  Bone and joint
" Soft tissue
® (ardiovascular system
" Heart
®  Blood vessel
® Pulmonary system
®  Gastro-intestinal system
" Liver
®  Biliary system
®  Gastrointestinal tract
®  Pancreas
®  Salivary gland
®  Genitourinary system
" Kidney
®  Urinary bladder

B Testis

® Endocrine system

®  Thyroid gland and I-131 total body scan

®  Parathyroid gland
®  Adrenal gland

® Reticuloendothelial system (RE system)

®  Spleen
®  Bone marrow
® | ymphatic system
® Oncology
® Infection and inflammation

® Miscellaneous

UANGATNNIHNOUINNTANARTHLARYS nebo

2
NUN e



1.2 Cross-sectional anatomy - basic clinical CT and MRI including those findings requiring further
action.

1.3 Comprehensive knowledge of imaging diagnostic thinking (e.g., advantages and limitations of
various CT protocols that can be used in PET/CT).

1.4 Correlative imaging of NM images and those from other imaging techniques.

1.5 Special diagnostic investigations in cardiology, lung disease, gastroenterology, hepatobiliary
dysfunction, nephro-urology, neurology and psychiatry, endocrinology, hematology, oncology
and infection

1.6 Radionuclide-guided surgery techniques

1.7 Radiotherapy treatment planning using NM techniques

1.8 Types and applications of X-ray contrast materials and gadolinium chelates, contraindications of
contrast agents and management of their adverse reaction.

2. Radionuclide Non-imaging Studies
2.1 Thyroid function: thyroid uptake, perchlorate discharge test
2.2 Renal function: plasma clearance study

3. Radiopharmaceuticals

3.1 Characteristics of an ideal radiopharmaceutical and precautions

3.2 Production of radionuclides
® Reactor-produced radionuclides
® (Cyclotron products
® Nuclide generators

3.3 Preparation of radiopharmaceuticals
® Preparation of primary chemicals
® Preparation of labeled compounds in general methods

®  Exchange reactions
®  Substitution
®  Addition
®  Replacement
® Preparation of high specific activity iodine labeled hormones (use in RIA)
® Preparation of sterile kits for 99mTc-radiopharmaceuticals
® Preparation of 18F-FDG and other PET radiopharmaceuticals
® | abeling efficiency
® Purification of labeled compounds
® Sterilization and dispensing

3.4 Quality control of radiopharmaceuticals

® Quality control of raw materials required for the production of radiopharmaceutical
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® Quality control of radiopharmaceuticals
® Radionuclide purity
® Chemical purity
® Radiochemical purity
® Biological controls (including testing for pyrogens, sterility and undue toxicity)
® Specific tests (in some labeled compounds, kits, colloids)
3.5 Stability studies and storage conditions
® Problems of radiopharmaceuticals during storage
® Mechanism of decomposition

® [actors affecting stability of labeled compounds
3.6 Complications in the use of radiopharmaceuticals
® Adverse reactions to radiopharmaceuticals
® Alterations in radiopharmaceutical biodistribution
4. Bone Mineral Density
4.1 Measurement of bone density
4.2 Peak bone density
4.3 Bone density with aging
4.4  Trabecular bone score (TBS)
4.5 Vertebral fracture assessment
4.6 Body composition analysis
5. Therapeutic Uses of Radionuclides

5.1 Basic concept
® The investigative procedures necessary to establish the need for such therapy

® |ndications and contraindications for the use of therapeutic radionuclides, including their

value in relation to other therapeutic approaches

® Proper techniques of administration

® Potential early and late adverse reactions

® Special problems of patient care

® |[solation and precaution periods for patients

® (eneral safety precaution

® Dosimetry to the area of primary interest, to the surrounding areas, other special tissues or
organs and the total body exposure

® Handling of waste

® Procedures in case of emergency surgery or death

5.2 Clinical applications

® The more common therapeutic applications of radionuclides such as:
- ]
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® |-131 treatment of thyroid diseases

I-131 MIBG in treatment of neural crest tumors such as malignant pheochromocytoma,

neuroblastoma, carcinoid, medullary thyroid carcinoma

® S5r-89, Sm-153, Ra-223 etc. for bone metastasis

Radioimmunotherapy
® Radionuclide therapeutic applications for solid tumors such as hepatoma

® Radionuclide synovectomy (synoviorthesis): using radiocolloid such as Y-90 colloid by intra-
articular injection for treatment of rheumatoid arthritis and other inflammatory joint

diseases
® The calculation of therapeutic dose in each specific application
® The timing of anticipated clinical response

® The follow up care and evaluation which are needed.

5.3  Clinical practice
® Therapeutic uses of radionuclides
® Selection and proper management of patients before, during and after radionuclide
therapy
(iii) Integrative objectives
® Obtain a pertinent history and perform an appropriate physical examination.
® Select the most appropriate nuclear medicine examination to address the clinical problem.

® |ntegration and evaluation of the diagnostic findings with the clinical data and the results of other

imaging procedures and laboratory results.

® Comprehensive knowledge of the diagnostic algorithms in clinical fields with a high added value of

NM examinations.
® Recommend further study or treatment as appropriate.

® Communicate effectively and promptly with patients and referring physicians in both written and

verbal reports.
® Methodology for targeted imaging and treatment.

® Prescription and administration of diagnostic and therapeutic radiopharmaceuticals, as well as,

administrable or implantable medical devices.
® Principles of other diagnostic imaging techniques (including ultrasound, CT, MRI, MRS).
® Basic principles of scientific research methodology including clinical trial design.
® Radionuclide labelling of cells, sub-cellular structures and biological molecules
® Participate in lifelong education and development of new skills.

® Assume responsibility for patient management or be an active participant in the management team

when nuclear medicine therapy is indicated.
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Develop and supervise programs for quality assurance and quality control
Regulations related to the transportation, storage, disposal and use of radioactive material

Principles and applications of radioimmunological and immunoradiometric techniques in vitro

(country specific)

® Organization and management of a NM department.

B. Practical and clinical skills

Training in other specialties is required during NM training, for example internal medicine and pediatric.

The total training period devoted to clinical training in other specialties is two months.

Dedicated training in cross-sectional imaging using CT and MRI is scheduled during the six-month

training in diagnostic radiology.

Postgraduate trainees are obliged to play an active in-service role in the practice of NM in order to

familiarize themselves with all the techniques required from a NM practitioner, such as:

Protocols of in vivo and therapeutic procedures;

Data acquisition and processing with various types of equipment, quality control of instruments and
labeled agents;

Interventional procedures, including physiological, pharmacological and mental stress related to
diagnostic applications, and also all therapeutic interventions;

In vitro protocols and procedures (country specific).

At the end of the training program, postgraduate trainees must be able to plan, perform, process,
analyse report and archive any type of diagnostic procedure in vivo related to the clinical areas

mentioned in # ii) Clinical Nuclear Medicine.

Training should include initial evaluation for indication, justification, administration, and therapeutic

applications of radiopharmaceuticals and administrable or implantable medical devices, dosimetry, radiation

protection and follow-up after therapy.

The trainee must complete a minimum recommended number for each procedure per year as

mentioned in appendix 2.

Therapeutic applications should cover the following:

a)

b)

o)

Patient selection, including the diagnostic procedures necessary to establish the need for and
safety of radionuclide therapy, the indications and contraindications for the use of radionuclide
therapeutic procedures, and the effectiveness of these procedures in relation to other therapeutic
approaches.

Absorbed radiation dose, including calculation of dose to the target area, to the surrounding
tissue, to other organ systems, and to the total body.

Patient care during radionuclide therapy, including understanding potential early and late adverse
reactions, additive toxicity when combined with other therapy, the timing and parameters of

anticipated response, and follow-up care and evaluation.
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d) Potential adverse effects of radiation, including carcinogenic, teratogenic, and mutagenic effects
and doses to family members and to the general public.
e) Specific therapeutic applications, including radioiodine treatment in benign and malignant thyroid
diseases, radionuclides for metastatic bone disease, radiosynoviorthesis, radiolabeled antibody
therapy, intraarterial radiolabeled microspheres for therapy of primary and secondary liver tumors,
and radiolabeled peptide therapy.
The trainee must take part in therapeutic procedures per year as mentioned in appendix 2.
C. Competences

The trainee should be prepared to the basic responsibilities of a nuclear medicine specialist.

The trainee should have received education in NM Clinical Audit (including Quality Control and Quality
Assurance), in the management of NM services and cost-effectiveness of the NM procedures.

The trainee must acquire regulatory expertise in health care problems related to unsealed radionuclide

sources.

Further practice and experience of techniques should also be learned in this training period:

® Fthics.

® Research techniques and evaluation.

® Teaching and training.

e —
UANGATNNIHNOUINNTANARTHLARYS nebo Ui anle



AANUINT &

1
Y o =]

naein1sasasnetunngidiiunsiineusuaziaivszaunisal

n13ns93tadelsANegAaRSTARYS LA
- Musculoskeletal system &oo 860l
- Endocrine system (Thyroid scan, I-131 WBS, I-131 uptake etc.) oo sl
- Genitourinary system * &o 860l
- Cardiovascular system * ®00 PRBIIRN
- Pulmonary system * ®0 1Rl
- Gastrointestinal & hepatobiliary systems * Mo 15U
- Tumor * (MIBI, T, Ga-67, MIBG, Octreotide etc.) ®0 3186101
- Infection and inflammation ** & 1Rl
- Haematopoietic and lymphatic system ** & PREIRR
- Bone mineral density * ®00 18607
- Central nervous system ** ®0 18607
- PET/CT scan ** &o 15U
N33 lsAmanvAtansiaafes
- Masnwlsameasiutiunsad 1-131
- Hyperthyroidism * oo PRI LR
- Thyroid carcinoma * ®00 Rl
- m3snwlsadneanstiuiunsduiadug » ® 860U

VU

* Eamsnsiitadeuas/viednulsniug fduugietieslifiemeliaunsealudn/Anousuafiudly
Tsmegnvnavidoandudulutrsividonls

“ laidnludedl uduifnenmussandulineusy visedfiwidwugthedeslimemeliaunsalufinw/Rneusu

Windnlulsanenuianseaantuduludidvdents

UANGATNNIHNOUINNTANARTHLARYS nebo W1 enen



AMANUINT e

s lunangasusznmatiednsiudintugamneinermansnisunndadidn wauanrmansionges

4 '3

AUSLLNNYAEANT ﬁ;mmnsmwﬁmmé’a

1 iViel sl
3000851  AnereansnIsunndiugiu 4
3000854  AWIBINGUEIUTULINE S/U
3000855  MITUIMNITNIWINANIVNTIY S/U
3011795 wguinvmansiuades 1
3011796 wwmansiuadesufun 2
3011854  WaAndn1e3sdinen 2
3011855  $ad%3nen 1
3011867  Se@fnw 3
3011869 Sad@ine1itiady 1 3
3011870 Sadine1idade 2 3
3011799 fugiunsise 1
394 20
Uil 2 wiasiin
3009870  ANFURUSIUSEUTBUNENS - SeEInen 2
3011718 vguNIIATIVEENNTEAULLLANS 1
3011749 @1gsAansdmsuLNndAansiluaies 2
3011757 lenwisdneniunesuavnisarasieaduasiouluauuuslviniiugu 1
3011761 \sAleduyluneaiwduaziaiaiifeitos 1
3011764 GuedesiiEnduszmaluladnisdisnimmansaansiundestugs 1
3011765  ansnduTaduasiaiised 1
3011766 ﬂg’jﬂamim’;ﬁﬁaé’aLLaz%’ﬂmmmmmam‘ﬁaLﬂfﬂ'a%‘fﬁgu i 4
3011768 UfuRnsmsasenmsyauliananiagmansiiuedes 2
3011788  wwAanstaAdesUsEyng 1 2
37U 17
Uil 3 wiasiia
3011717 lAsanside 2 2
3011767 UftRnmsesnitadenaaemansaadeitugeaeisinonm 6
3011769 UftRnmsesaitadenanemansianfestugeieisiun 2
3011793 UftRmsvidninudeitmansmansiundeitugs 3
3011794 Lwwmansluadesussynd 2 2
3011798 ﬂﬁﬂ’amﬁmaﬁ]maﬂ’lwwﬁﬂuLaqawml:nm’lam‘ﬁamﬁai‘%uqn 2
37U 17
TIaAY 54

UANGATNNIHNOUINNTANARTHLARYS nebo Wi ene



A195U185783%

3000851 Fygranansnisunndiugnu 4(4-0-12)
AnuiInemansmaunmsiugiuiitiluussgndldtumsfinufofmsnisummdianemduanasg q
CORRELATED BASIC MEDICAL SCIENCES
CORR BASIC MED SC
To give a broad review of the correlated basic sciences with emphasis on their practical

application in the different specialties of medicine.
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ENGLISH FOR MEDICAL GRADUATES

ENG MED GRAD

To improve spoken English with emphasis on the use of the language in the medical setting and
the daily life.
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ngvIelazaTEs IR TULIME, Msuims danis, MU UTEUUAGSUER,
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GENERAL ADMINISTRATION IN MEDICAL PRACTICE

GEN ADMIN MED PRAC

To study the principles and laws of organization management, personnel management, civil

service regulation, budgeting and human relations relevant to medical practice.

[
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RADIO - PATHOLOGICAL CORRELATION

RADIO PATHO CORR

Practical skill in diagnosis of gross and microscopic pathology with correlation of pathology and
diagnostic imaging of common diseases in Thailand.

¥
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FUNDAMENTAL RESEARCH

FUND RESEARCH

Basic research methodology, how to choose research questions, literature search and review,

research proposal writing and presentation.
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RESEARCH PROJECT Il
RES PROJ I

Conducting a research, research presentation and research writing

' o
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MOLECULAR IMAGING THEORY

MOL IMAG THEO

Principles, indications, limitations, methods in the in vivo characterization and measurement of
biologic processes at cellular and molecular levels in human body by imaging methods :
magnetic resonance imaging, computed tomography, single — photon emission computed

tomography, and ultrasound with the important addition of optical imagins.

3011749  @gsAaasEmsuuwndIvAanstaages 2(1-3-4)

msiteduuaznsguadnungitheselsafinutes leun lsevesszuuiilauazvasaidon szuumadiu
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INTERNAL MEDICINE FOR NUCLEAR MEDICINE PHYSICIAN

INT MED NM PHYS

Diagnosis and management of patients with common diseases of  cardiovascular system,
genitourinary system, endocrine system, neurological system, hematological system, and

gastrointestinal system.
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BASIC WHOLE BODY CT AND MRI

BAS BODY CT MRI

Principles, indications, limitations, methods and practice in interpretation of normal and
abnormal findings of CT and MRI of all systems in the body for radiotherapy treatment

planning and combined imaging interpretation in nuclear medicine.
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RADIOIMMUNOASSAY AND RELATED TECHNIQUES

RIA REL TECH

Principles, concept, procedures, radioactivity measurement, calculation of results, quality
control and error of radioimmunoassay (RIA) and related techniques, clinical applications of

thyroid hormones and tumor markers.
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ADVANCED NUCLEAR PHYSICS AND NUCLEAR MEDICINE IMAGING TECHNOLOGY

ADV NP NM IMAG

Interaction between ionizing radiation and matters, energy absorption, linear attenuation coefficient
and exponential, scattering-coherent and incoherent, pair production, total attenuation coefficient,
the interaction between charged particles and matters, principles of radionuclide “dose calibrator”,
well counters, probe systems, scintillation camera, SPECT systems, PET systems, survey

instruments, quality control and preventive maintenance.
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RADIOPHARMACEUTICAL AND RADIOCHEMISTRY

RADPHARM RADCHEM

Characteristics of an ideal radiopharmaceutical, preparation and quality control of
radiopharmaceuticals, storage conditions, precaution and complications in the use of

radiopharmaceuticals.
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BASIC PRACTICAL NUCLEAR MEDICNE DIAGNOSIS AND THERAPY

BAS PRAC NM DXRX

Real-life practice on procedures, interpretation, normal and common abnormal findings from
radionuclide imaging and non-imaging studies of all systems of the body, indications and
contraindications for radionuclide therapy, space and patient preparation, dose calculation,
administration techniques, precaution, early and late complications and radiation dosimetry

in treating patients with hyperthyroidism and thyroid cancer.

¥
7 3

3011767  UfUAMInTRITReMAIvAansduatesTugeiaedtarenin 6(0-18-6)
FTwmsn mllagideya nsulana dnuuinUniannnInTiaeieisreassuumneg vedsine

dheTEmatenmmanmansianiesdugs

ADVANCED PRACTICAL NUCLEAR MEDICINE IMAGING

ADV PRAC NM IMAG

Real-life practice on procedures, data analysis, interpretation, abnormal findings from advanced

radionuclide imaging study of all systems of the body.

3011768 UjUANsAsIvsenmszRuluanan1nYaansiuaies 2(0-6-2)
WMINT nsulana dnvazUnAuazAaUnAaINN1TITI0THITVOITZUUANNY UBISTNNE 8BNS

snenmindnsoudfvdulnluns i

NUCLEAR MEDICINE MOLECULAR IMAGING PRACTICE

NM MOL IMAG PRAC

Real - life practice on indications and contraindications, procedures, interpretation, normal

and abnormal findings from positron emission tomography of all systems of the body.

< ¥

3011769  U{UAMInsatladenIsvAansiamaesTugeniaeisaus 2 (0-6-2)

v

WeSasTINen Toustuazdoriu 3an5n59 n1sulana SnvaUnfuasiinuninnnnsnsineteases
spUUANeq Bmanvmanstedesdug Aldldmsaienm 1éud msnsrashauaglunszgn nsmse
ndladindne leun nsmumamuinesden nsinwetgvesdadenuas Wadenund uaziniaiden
msfinwaaunaransvewnantuiinie wen1sesianisgaduianiud 12 msmsenmsihnureds
ADVANCED PRACTICAL NUCLEAR MEDICINE NON-IMAGING STUDY

ADV PRAC NM NO IMG

Pathophysiology, indications and contraindications, procedures,

interpretation, normal and abnormal findings from non-imaging study :

hematological studies : blood volume, red cell survival, leukocyte survival,

platelet survival, iron kinetics and vitamin B12 absorption, renal

hemodynamic study.
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sa = I3 I3
nYAansiiaadesussend 1
ANUNTInwagIne N sy msdauemegaUliemitaula waznisnuniu
IIIUNTIUNNAUNYAERSTATYS
APPLIED NUCLEAR MEDICINE |

APPL NM |
Updated and advanced technology, presentation of interesting cases and

literature review in nuclear medicine.

<&

UuAnsurladnediedinisivaansiaade suugs

3y
Fouduazderulumsthindnunielimenvmansidandes mamieuanuiiua
fthe nMsfunUiinauayisnuinee femaets nadhafssdoranuldidy
syozuINLAYTYaEuds AdfaUfdRlunsdanidu medmnanadddmiuns
Snwifthelsauziiauaslsndug uenmideandenlnsessiduiivuasizifeion
Insoun miﬁﬂLa’%mmﬁiimLLam%EJﬁ‘iimadLwaﬂumi@LLa%Jﬂm;:Jﬂwﬁy’amNﬁm
sumeuazdnle ielinansinvussaunnudisaeteiiian

ADVANCED NUCLEAR MEDICINE THERAPYPRACTICE

ADV NM THER PRAC

Indications and contraindications in radionuclide therapy; space and patient
preparation, dose calculation and administration techniques, precautions;
early and late complications; emergency situation management, radiation
dosimetry in treating patients with benign and malignant diseases, other
than hyperthyroid and thyroid cancer; concept of patient-doctor
relationship; promotion of physicians’ morality and ethics in the treatment of

patients, both physically and mentally, to achieve the best result.

sa = < (3
VIYANEATUIARYIUTEYNA 2
AnumMmthuagInensindgnisdnauedmegrstheniiaula uagnisnuniu

255UNTTUNANUNIYANENSTWARES
APPLIED NUCLEAR MEDICINE I
APPL NM I

Updated and advanced technology; presentation of interesting cases and

literature review in nuclear medicine.

2(2-0-6)

3(0-9-3)

2(2-0-6)

UANGATNNIHNOUINNTANARTHLARYS nebo

2
UUT aned



3011795  nguvransianges 1(1-0-3)

Anudiuguiunsnsitededeinmansmansiuedes mmsnTraramuuienstgnms
nramUEinalnsesdeosluy uasastsdunSehe RsAlodylueaaduanaiafifedesruinis
Snwnlsameansiuiunssd Inaniunssnereulnsesnduiiviasusiialnsess

NUCLEAR MEDICINE THEORY

NM THEO

Basic principle in diagnostic nuclear medicine; bone mineral density measurement, determination
of thyroid hormones and tumor markers through the use of radioimmunoassay and related

techniques; radionuclide therapy with emphasis on hyperthyroidism and thyroid cancer.

3011796  1yAEnsduAfesURUR 2(0-6-2)
sdnmstugiluninsaitededeitmansmansiundes memmriaerumuuturensygn MmN
gosluukazanssuieadasiulnsesd saudenssnulsadeastuiunsiddmsulsavemstenlvsoss
NUCLEAR MEDICINE PRACTICE
NM PRAC
Basic principle in diagnostic nuclear medicine; bone mineral density measurement, thyroid

hormones and other related substances; nuclear medicine therapy for thyroid diseases.

¥

3011798  UfUANsasadrenmszauluananiangmansiuntestugs 2(0-6-2)

Fsnsn msulanadnuaznfnazinUnisudnsinsesiteyasisg Aldnannsnsaynssuuves
Suemefeiinmsaenmindnseudfvdulnluns

ADVANCED NUCLEAR MEDICINE MOLECULAR IMAGING PRACTICE

AD NM MOL IMAG PRC

Examining procedures and interpretation of normal and abnormal conditions of all the body

systems, including analysis of the findings from positron emission tomography

3011854  Wandnsiedinen 2(2-0-6)

¥
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ANNIAUgIUMIUTeGesiaNd URsevessiduiinnig o ludnans insesdiauasnannisnisly

U

\wsesilonssed@inenitedy nymanstaundesuarfadinu nMsiauinnnsd msmuauaunweiesile
nsmwnUTNsEluide nsldreuiameiniedidine nannslesiudunsieansed

RADIATION PHYSICS

RADIATION PHYSICS

Basic principles of nuclear physics, interaction of radiation and particles with matter, basic
principle of equipments and diagnostic imaging, nuclear medicine and radiotherapy, calibration
and monitoring of the equipments including quality control, calculation of the dose distribution in

the patient, computer applications in radiology, radiation safety procedures.
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HavDIsdnedliTin dwssyaunmelueadludseiueieny saumansuesaduziSuaziilodound

anulwedidvenilade Jadeiifinasenisnevaussedsd nsldoynialunissnuusss msshwisie
$9ETAVIERN N3t FETineyssendldlusdinwimdnnsvestiluana
RADIOBIOLOGY

RADIOBIOLOGY

The effects of radiation at subcellular to organic level of living organisms, kinetics of tumor cells
and normal tissues, tissue radiosensitivity, factors modifying radiation response, new radiation
modalities, rationales of combine radiation treatment with other modalities, application of

radiobiology in radiotherapy, basic molecular biology.

3011867 Fedshen 3(1-6-5)
sTunInen dnwaznsenidulse wesiner msneinsallsruaznisuUsssesvedsausSiinuloy
mMssnuuzdenesd wemedidnuiuisnsdug nadhafesnmssnviedesiionisiddnw
waflndEnsildlunnsane$ed
RADIATION ONCOLOGY
RADIATION ONCOLOGY
Epidemiology, natural history, pathology, prognosis and staging of common cancers, radiation
therapy for cancer, or multidisciplinary approach, sequelae of cancer treatment, equipment

and techniques of radiation treatment.

3011869 Sed@Ineitiane 1 3(3-0-9)
w3 SaUsd Fesrin 3303 nmzunsndeuainnsasialagldieiesdienedi@ineideds nsnse
5@8ﬂ3uL§8ﬂﬂaﬂm5qa LarnInsIasenduasvouluawuwivgn naenaunsitedelsafinules
DIAGNOSTIC IMAGING |
DIAG IMAGING |

Principles, indications, limitations and complications of diagnostic imaging procedures,

ultrasonography and magnetic resonance imaging, including diagnosis of common diseases.

3011870 FadIne13dady 2 3(0-9-3)
msfinfnesfeafuiinsenasazulanalagldiniosdionsed@ine3ady wagn1sniadendudes
mmﬁqq
DIAGNOSTIC IMAGING lI
DIAG IMAGING I
Practical experiences in performing diagnostic imaging procedures; practical experiences in image

interpretation.
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o) 1381 fanssu
Juns 11.00-12.00 Journal club/ book club/ review/ interesting case
WG 12.00-13.00 Nuclear-cardiology conference (ﬁ'ﬂmﬁﬁ 1)
N WaUR 11.00-12.00 Journal club/ book club/ review/ interesting case
fﬁ]ﬂ% 13.00-15.00 Epilepsy conference

VUYLV LLWV}éUizﬁﬁﬁj’lu%éfaﬂLﬁuﬂﬁ’lLa‘ua Journal club/ book club / review %38 interesting

case 9gpY 1 ATsdafouUURNulunhenvmansiindes
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1. mIguasnw e (patient care)

(Objective Learning Experience Evaluation)

WNIFIUNSITUS

ad =
A9N13WNdUIY

MTinnazUsEiuNg

1.1 Become familiar with

NM clinic

- dpnsufURnuliidnsunisiinevsuly
mhgmageansilunfesrulounslu
patinlnseLALaEInTINIUIREMEN NN

VYAANSTILARYS

- Direct observation and feedback

- guuUseusneshou

1.2 Assume responsibility in

NM clinic

- BruiannsufiRauguartienmignsin

Snwnaransiaades

- Direct observation and feedback
- LL‘LJ‘U‘LJiSLiIUi’]EJLaau
- WuuUseliu EPA 1-4

- wuuUsEluNE T

1.3 Know NM regulations

and laws

- Inlrsinsaeuusseneluseiv radiation
physics Ings1tinenaesadunme
- InlrsinsaeuussneluseinNandniesed

e Tuguti 1 wdngns U.dndinduge

- gautaaulaned AN 1)

- wuuUsezuiiy EPA 14

1.4 Know basic radiation

therapy

- dnlutinsaouvsseneluseiu
radiobiology Ings1vinedussdunmng
- dnlvtimsaeuussenglusednnguiay

o

AANILIAAYS, S183U5IETIINYN way

'
v o

183915985 Tudwln 1 vidnans U.dudia
U
- Beuinnmsufifauasenlvseedaiin

wagvogUiely

- doudedeulaned @ 1)
- WUUUsELEY EPA 3-4

- Direct observation and feedback

1.5 Know how to interview

patients

1.6 Supervise NM studies

- FeuFNNNSUSTRMUQUAR e IIINEATI

SnwnrEEnstaades

- Direct observation and feedback
- LL‘UUTJ?%LfI‘L!i’]EJLaE]‘U
- WuuUseliu EPA 1-4

- LLUUU?SLﬁNQWﬂ%ﬁI’JNﬁu

2. ANN3UALYINWELIYN5TU (medical knowledge & skills)

WINsFIUNITEEUS

ad =2
A9n19HNaUIY

nsInuazUseiung

2.1 Take medical radiation
physics and radiation
biology examination by the

Royal College of Radiology

- dnlriinsaeuussenglusigdan radiation
physics, radiobiology lags11ne1as$d
Wng

- dnlviinsaeuussenglusiedviandniesed

e warseIvsadrIven Tutuln 1

- FRUNUMGNERS medical radiation
physics Wa radiobiology 1nas1%

AnenduS@unng
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2.2 Know basic physics

- Inlrsinsaeuusseneluseiv radiation
physics Inas1rineaesadunme

s

- dnlviinsapuussenelusiedvnandniesed
Inen Tududi 1 wesseivduedesiand
waznaluladn1saennmaIveEns
Tedesdugs Wil 2 véngns U adis

FUA
Y

- gautaulanet AN 1 way 2)

2.3 Know basic

radiopharmacy

- InlvizinsaeuussegluTeIvIMg UL
mansiunded luiwln 1 warsedvans
wdvSiduaziniiFed Turuln 2 vinans U.

Ueugintuge”

- goutalulansy AN 1 waz 2)

- wuuUseudiu EPA 14

2.4 Know PET

radiopharmacy

- dnlviimsauussenglusednasindvsed
waztANISIE UarsIeIvIMgUYMINTIREENIN
seaulanana Tututi 2 ndngns U.dodin

v
o

VUG
U

- gautalzulanst AN 2)

- WuuUseLiu EPA 2

2.5 Know basic NM

instrumentation

- dnlvtimsaeuussenglusednnguiiay
AanstAaes Tututi 1 waysiein
Juedesianduazinaluladnisaneninmia

nenansiamdestugs TN 2 nangns U.

Unudinduge”

- gauteleulanst U9 1 way 2)

2.6 Know how to interpret

NM studies

2.7 Know how to interpret

SPECT/CT studies

- InlvizinsapuussegluseIvIng e
mansiinedes luruidi 1
- BruiannsufiRaunvihensianvmans

Tedes

- aeufeidoutansd @7 1)
- @au OSCE/Oral Uaned

- wuuUszidus gL

- huUUseLiu EPA 1-2

- Direct observation and feedback

2.8 Know how to interpret

PET/CT studies

- dnlvizinsapuussesluseIvMNgEYNI3
asanennsEAuliana Tutudin 2 ningns
U Jnudinduge

- BeuzannsufiRaunviiensia PET/CT

- doudedaulaned Ui 2)
- @ou OSCE/Oral Yaned (4 2 - 3)
- WuuUseLdiu EPA 2

- Direct observation and feedback

2.9 Have knowledsge in
medical disciplines related

to NM

- 30Vl rotation Tuwsunetgsamans luawn

MAYIVD

- huuUseusehou
- MsUsEiulaga1v1 3w TubkuN

91Y3FNANT

2.10 Have up-to-date
knowledge in NM

- §alsiiAanssu journal/book club Jaiu
drunilsvosmeinvemansindessgnd
1wy 2 lundngns U dudindugan (asdes
thiaue 1 adadle 1 euiiuftRonlumie

VUAIERSIIATYS)

- WUUUTZEIUAINTTUNIIBINTS

- Portfolio
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3. miL%'%’Juifmﬂmiﬂﬁﬁﬁuazmiﬁwmmmaﬁ (Practice — based learning and improvement)

WINTFIUNSITEUS

A linstlnausy

AsIakazUssiuna

3.1 Gain experiences in NM
clinic/ consultation/

conferences

- FeuinnnsufiRauguaddieniviiensia
Shwnenansiundes
- dauensalfdisuarsweduselagmlu

AANTTUNIIVINSTNEITD9

- wuuUseidiu EPA 1- 4
- Direct observation and feedback

- Portfolio

3.2 Participate in journal
club and be able to critical

appraise

- Yuausnideuraulanassineiune
- Ynlin1susIENeTeq critical appraisal oy
919138KL T INEY

- @OAUNTNLIDN critical appraisal Tuse3an

¥ ¥
&

WUFIUNTITeUar8IVIYTUINITHUY

ANYIFNERSNITRNNE

- WUUUSZLIUARNTIUMISIVINIG

- Direct observation and feedback

3.3 Perform a proper

research

2 Y

- 19113 nedinsumsiineusundulide

U

9180 1 1584

- hUUUseIulASINNSIY F99EYINNg

Ussiiudussezaunalfinuua

3.4 Be able to use
computer technology/

program effectively

- FEUFNMTNAULAINTINIVING T189Y

UNAMUMNTIVINISALASULB UMY LagnIs

v o

IAYIATINNTINE

- WUUUTZEIUNINTTUNIIBINTS
- huuUseiulasan1sive

- Direct observation and feedback

4. MinwsUdunusiaznisdeans (Interpersonal and communication skills)

WNTFIUNSITUS

A5Winselnausy

nsInuazUseiung

4.1 Understand need for
accurate communication
and promoting good

relationship

- ByuiannsufiRauguartienmiiensin

SnwnrAEnstades

- UUUsEEIUTELRaU
- wuuUsewiu EPA 14

- WUUUTEEUNET U

4.2 Review patient follow-

up/ referral

- BruzannsufiRauguariie ey

Aanstamagsharinsaunnain

- Direct observation and feedback
- LLUUU?SLQTIU?’]EJL;@U

- WUUUsELiY EPA 3-4

4.3 Report NM studies

either in written or verbal

- BruiannsufiRauguarhenmiignsin

Shwnwmansiaades

- Direct observation and feedback
- LLUUU?SLQTIU?’]EJL;@U

- wuuUsewiu EPA 1-2

4.4 Transfer knowledge to
other medical/ paramedical

personnels

- UfRnuswiuwnmduszdrdiunazynains

a

aue Inglviruuzd/USnwy/dieaunugua
fiusraunsaltosndt audeldaunnduaze

MNANYINIU

- Direct observation and feedback
- LLU‘UﬂiBLﬁ‘L«!T]EJLa?Ju
- Uszidiu EPA 14

- BUUUTEEIUNE T IY
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5. anuduilear®n (Professionalism)

WNTFIUNSITEUS

ad =2
A5N13NNAUIYU

AsIaazUseiiuna

5.1 Understand how to be
committed, ethical, and
professionally responsible

physician

v v

- myaeuluseinugiunside Tududi 1
ndngns U Sudinduge

- n3vilAsans3d Fadsrinunisiansan
A3YFITUNTIVUUBIAE

- m3ousululasiNsUguilinaLnmgUsean
U 90lag TN

- 1N99UTH GCP & human subject
protection @msunnngUszIU/unng
Usgdrthusiesoniidnlu Tneihedndndne

SIUAVHIEITY VDIAUT

- isuusematednsdudintugania

INYIFAASATENNG

- Tuusgnmeinunsausuasusssulu

AUINANENITUNITNIITUI1DSYTTTU

AN5I9Y

5.2 Understand patient-
centered medicine and

patient privacy issues

5.3 Be able to work as a

team

- nmsevsdlulasansuguiimewnmgUsean
U 90lag TN

- lenansauiiesdniielugiiounvd
Uszdndnu

- BoufnnnsufiRauguagiiefivisensis

Snwnvransiaades

- Direct observation and feedback

- wuuUsEiiuTeAou

- WUUUTEEUINE T

5.4 Apply for Thai Board of
Nuclear Medicine

certification examination

- MITANSISEUNMTADUNIN AN ey

maUjiRnaennsineuTy

- Iasuaidnsuansanuinnuguigy

TunsUsenavIvTnnsnssuaIv L%

AANSTILARYS RULNNYENT

5.5 Pursue membership and

involvement in NM societies

- duasulvidnsunisiineusudisiung
ausw/nsUszn wazalnsduaundnues

AUNALIYANENSTLARYS

- Juaindnuazidrsiufanssusine A

VUL LFUIANLIVAANTLARYST

6. MU URNMUldIUsEUL (System-based practice

WINTFUNTEEUS

A5linsilnausy

AsInuazUssliung

6.1 Know how to use all
relevant computer system/

information technology

- MsousuBossEUUReNTamesUaL
asawme: HIS, RIS, PACS Tulasanis
Uguilinaunmdusedndnu Inlag sw.un

- FeusNNsUSURUQUARUIEMNgATI

SnwnrEEnstaades

- Direct observation and feedback

- wuuUszliuTeRoU

6.2 Know and follow the
national health system e.g.
the nation health insurance

system

- mMyapulus18IVINITUSITNUI TN

N358 TUUN 1 neingms U.dudinduge

v
=

- myaeulusednysunsnilundntulag
S menaunay

- nmsavsdlulasinsuguiimeuwnmegUsean

- MsUsziulagsieivn S/U

- Direct observation and feedback

- HUNITOUTUANNE
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6.3 Know and participate in

the quality system e.g. HA

Uu dalag 1.9
- Wswmseusw/ddrusinlunseuiunms

ARNNANY LU HA, QA, QUANUM

6.4 Become familiar with
practice performance

guidelines

- BruFannsufiRauguagthenmiignsin

SnewvAERsTLARAYS

- Direct observation and feedback

- wuuUseudiu EPA 14

6.5 Understand cost-

effectiveness

- M3apuluTEIVINTUINTNUINTNLIY
N338 TUUN 1 weingms U.dudinduge
- mygeulumednysansnalundntulag

Ssd@Ineaunay

- MsUseiulagsieinn S/U
- isuusematednsdudintugania

ANYIFEFATNTWINE
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AARYINT
wuunasuNTUTEIIUNANITEUS TIUTRANTINIVING waza Iy
N, wuuUssiluseineu
U wuuUseiiu EPA 1-4
A, wuutuiinian19iseus (Reflection sheet)
4 HUUUTEEININGT I
2. wuudsziliunanssaivinig

2. WUUUSELUIUIRY
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n. wuudszdiun1sufuRnusemsuvaunnduszindiu

9indaussiiiu

ATLLUU

(i 10)

ASLUUANNEREIUY

(571 100%)

Remark

Vinwzgnsguainegdiae (30%)

- Insp8nmann

- NOINTIALNY

anu/vinweneldynn (30%)

- AuMaYmansiliedesiaraun Mingites

- NTHUANANITNTIFAN)

LRAARLATNOANTIN (20%)

- ANMUSURAYRURBUTINT

- AIEII 3U5IIN TafimsUjoheungsndeu assranm

Vinwzufdunusuaznsionns (10%)

Nnwensldimalulagnisrauinnasuazdunasidin lne

o o Yy W sa a ¢
LRANZYVILNYIVDINUITUNLIVAERASUAAYT (10%)

33

KRUNYLYER)
Outstanding
Good

= 9-10 ATLLUY

7-8 AZLLUY

Standard 5-6 AZLUU

Below standard = 0-4 AgLLUU

AUwIE
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d o dAa d
v, nuuilszdiv EPA unngiszdrthuaunnsenansiinags

EPA 1 Perform diagnostic general nuclear medicine imaging UNISAAY e
BOUNNIUTZIVU Moo PUY e AU
ANIBATONUIEIIU oo e,

1. msdandoyaiiuguiididyuazsuiudmiunisnso aaenaunsulana
[ 1 10U 38 a339919n18 wae/v3e Lab liasudiu
[ 2 1duse 3@ a339919n18 wae/v3e Lab Asudiu
2. Ma3eugUae Mslisuuni wazveruduyeungUieneun1snga
[ 1 lamsudssiuddglunseSeudiae
[ 2 nuvssifiuddyuaranmnsoliduustungield wisshinsufurieligniosimun
[ 3 gnansawseudiUe Tiduued uazrennudusenainiiie ldegnasuduuasgndes uadsldduaeiv
FupouvdelianunsaufoRldesamnzauuaz i
[ 4 gnansawseudUe Tiduwed uazenudugenaingiae ldegnasudi gndes uazdudiu
funou Insannsaufoimeaueslfegrmneaunayau Ju
3. Msldasindvsed
[ 1 vudiessdiavesansndviedildividy

o

[0 2 neuneasdenienfuasnduadilld veeln Usinm uaznumnifniddn
[ 3 nsunvazdenienivasindvidnliiduedned saensumsindvidvinduiinuautilndidsmie
onaldnsaslalunnisvdelsatun Tneausafiasandonidldegamnyay
[ 4 nswseasiBeauaranansafinsuienldasinduidliegagniouaziiangas Lasnsukuimig
U URlunswenkaznsUIIIansndvsdedngnees
4. MyNuRuMsEIenAiuveya
] 1 lainsv standard technique é’mi"umimwﬁ?uﬂ
[] 2 w510 standard technique wiliinsudiunseligndeduusussiiu
[J 3 w370 standard technique lngaziun agagnAes
[] 4 57U standard technique Tngaziden agnagndies uazannsausulidrfunsdivienenmidiudale
9Y1RUZEY WSOaIWT0 detect SﬁaﬁmwmmmﬂmsfhEJmW/Lﬁwﬁasﬂaiuﬂ%?aﬁuq et
5. MsuUanakazn1ssenuwan1snya (uwdvssudoyanindiin enusafiuvainnisdnana)

o

[ 1 lanwudnwaganuinunindfey

7

[ 2 wudnwauranuiinundniddy wilianansasenuldedngndes

a o

[ 3 wudnwaszanuiisundfidrdty uazanansasisaulfetnagnes assussdiu userslinsudiu auysel
wieldlalinisiladenenisaldegnamingay
[ 4 wudnwazmnuiisunfidrdty uazanunsaseaulfegnignies asufu wazanunsalinisidedouen
Tsevelimmiilunsdsmaiufldegiamsnzan
6. MsfainBaRaNsnTI (uinnumnzanyesssny 1wy mslinunsinguiigndeaaznszdu msliddu

AR NDUNEUNITBNURATN YL ANURAUNATIATIINY UAZANUYNADY/ATUIIUTBINTRNNTIEN)
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[ 1 faisenuiiemainegiann ldanunsadefionisuananisasiafignsiedls
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