Q/ = 6 R 4
nangnIN1INNaUIULNNEUTZIUIUY

LNAAIUASUENIAINIAMNYTIUEY

Tun15UsLNUABITWLIBNTSU

AU NIBANENSUIATYS

lng
AAFYIFIEINGT AMZUNNYAENT IWIAINTAINNINGIaY
wazdeFeEImen Tsaweutaguiasnsal dninivialneg

N.F. b6




GUEVY

v A3 G 9

®O0.
®0.

ob.

®en.

s =2 4 o v
wangAINIIHNBUINLNNEUIZINUU

e aiUnsuansAuiauduglunisusenaudndnnssuavngaansiates

ot <«
O ATRT. e <«
PUBITTIFURROU ... <«
TS AVUDINANFRNT/NITRNDUTU.eeeeeeecemneceseecessssssssssesessssssssssees s <«
AT NS UDINTTHINDUTH/TANGNT orrrevverrrrseneesersesssessresssssssssssssesssss s ssesse s &
IR LN TR B UTHU/TIANGRNT eereremeereressmeeeeeeesssesseesssssee s sssses s o
9.0 TINITIANTTHNDUTU s o
10 HHOMYOMITINOUTH/MENGAT oo «
961 AIUIUTUBINITHNDUTU i ®m
0.& MTUTNIINITIANITHNBUTU oo emieneeesssesee s ssssses s o
9.8 ANTIZNITUTUBI T oot oc
9.0 NITIAUATUTIUIUBR -oooveeeeeeeeereseeeeseeseece e eeeeeeesssssssssssssssee e ssseesssssssss s oc
NS ULAE AP NETITUNITANBUTH s o0
0.0 AMANURYBIITITUNITHNBUTH oo o
0o AIARFDNELUITUNITINDUTU coorreeeeeerecereemeeeeresssesee s esssssses s o
.o DTUIUELTITUNTTHINBUTH 1o o
BIAITOEIANITHNBUTH oo Lo
2.0 AMANTAYDIBIITIRIMNITINDUTH eooorreeerereeiereremeeee s esncseeseees wo
2o NANNTATIVIUALAALAIBNDIITIVBIANTIU coorseeererreecerereeererseseceneesmesnecessncsneseen bo
@6 FIUIUBIAITOIEIANITHNBUTH e o
&€ VT FURATOURAEANTEIIUYDINDITE oo bo
& MINAUIDITITENANIFIUNI SIS AT IUNANEATARNTANY. bo
B9 MITUTZHIUBNRITE oo sssssss s bl
NIWEIMNTNNNTTANY eereeeeeeessmeeeesesseese s s Bl
R0 MTHYINTANINVEATI oceeerreeerrrreemeeeesssssseeeesesssssse s bl
GO TITWUNMNTUARR . rveveeeeeessssssssseee s ssesesss st blo
G0 IVIALUL TN THULYIA ..o om
@ VIFWENITIU oo e ees e e es s e es e e ess et m
NNTUTZT UL U TN BUTH/TITNGNT o eriimieieceennreeeee e sessssssssseeessssseese s o
ATNUTTUENTTHINU oo sseesee s ssssse s s b
BITUNNUIAUALNITUTIITTANTT cooerveveeeeemmmmmsmasesseee e eessssseessssssssssse s ssssessessssss e e
NNTUTEAURAMNINATTINDUT ooerereeeeenmneneesemsseessesssesseesssssssseesesssssses s b



AARUINT @ DU AL HADNAUBINTTHNDUTL oo oo

MARLINT b nasinInsadnwsuiigid3unsiinousiasfesdivsraunsnl oo anen
mannd m sedvlundngrsUssmatietnssudindugemndnemaninaunndadin wuas

AEARSHNARYT ALTUNNYATANT YRIANTUIMVINGTTE oo e
AARUINT & AT 1UARIAINTIHIVINTUBIAUWIVANAATIUATYT o <o
AARINNT & MTsuansNTiauasyspiiunatiaenndesiunadndnsBeuiuaziBnmsiinousy ... &n
AARNn? 5 wuurlesunsUssifiunanisFeus $38aRans53vINT LasINATY o &o
AARINNT o AEATIUNTUTININENgRSMTENeUTILIMEUsEITY avvmansioedes ... ey
AARINNT @ TIHUINBINTTANVNIVARTINATESUALONDITOLAOU. e ol

WANGATNNINNOUINNTANARTHIARYS nebo Wil o



3 =1 s o v
wangAINITHNBUIULNNEUIZAUIY

'
o

iaaiUnsuansnuiauduglunisusznaudndnsnssuavigaansiaages

N.A. bdoe

0. YaUANEAS
(Mwlng)  wengesnsineusuumdyseatnuieaitnswansausanudglung

USENBUATITNITATIY E1VINTVFARSTARES

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

(Mw189ngw)  Diploma Thai Board of Nuclear Medicine
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ANNANITIATOUARUTNYEN1901TNTEATY (Entrustrable Professional Activity: EPA) @ ¥t
AELSIAUENEN (competencies) 11 b @1
&o TnueneeIniidrdny (Entrustrable Professional Activity: EPA) léfuf
&.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  @UIINULMEN (Competencies) ' AU bAlLA

¢ 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 AIUTN1NITUNNE (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

WANGATNNINNOUINNTANARTHIARYS nebo i &



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

Participate in journal clubs

&lo.m MITYUFIINNITUUA UaznIsimnImed (Practice-based learning and

improvement)

Participate in NM consultations/multidisciplinary management
Participate in intra- and interdepartmental conferences
Participate in journal clubs and know how to critical appraise
Perform a proper research

Know how to use Word and PowerPoint

&b.c NnyeUaunius uagn155ea13 (Interpersonal and communication skills)

Use computer technology and internet

Understand need for accurate communication and promoting good relationship

Review patient follow-up

Participate in post graduate medical education

&lo.¢ Arulludearin (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 NIUUAINIIIIIUTEUY (System-based practice)

Know how to use all relevant computer system

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

® Quality control.
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(ii) 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
® (Cardiovascular 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
® |nfection and inflammation

® Miscellaneous
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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

® Factors 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

® Sr-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 —
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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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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
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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.
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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.
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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 nsmumamnuinesden nsinwetgvesdaidenuas Wadennd uaziniaiden
msfinwaaunaransvewantuiinie waen1snsianisgaduianiud 12 msmsnmsihnureds
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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3011788

3011793

3011794

ga = s (3
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 nMsfunUiinauariinuinee femaets nadhafssdoranuldidy
syozuINLAYTYaEuds AdfaUfdRlunsdanidu medmnanadddmiuns
Snwifthelsauziiauaslsndug uenwidenndeslnsessiduiivuazizifeion
Insoun miﬁﬂLa’%mmﬁiimLLam%EJﬁ‘iimadLwaﬂumi@LLa%JﬂMQ'ﬂ’J‘&JﬁVJWNﬁm
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
AnumMmthuagInensinignisdnaveimegretheniaula uaznisnunu

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)
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3011795  nguvransianges 1(1-0-3)
Arudiuguiunsnsaitededeimansamaniiuedes mermetreramuuiesnsegnms
prmmUSinalnsosdeosluy uasastsdunSuneitisflodylueamduasmeiaifedesruienis
Snwnlsemeansiuiunssd Inaniunssnereulnsesaduiiviazuzielvsess
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  1YAERITuARLSURUR 2(0-6-2)
sdnmstugiluninsaitededeiBmansmansuedes mrmriaarimuututesnstgn MmN
gosluukazanssuaiedasiulnsess saudemssnunlsadeastuiunsiddmsulsevesienlvsoss
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  UfUANsasiadienmszauliananiangmansiuafesiugs 2(0-6-2)

w5 msulanadnuazUnfnaziinUnisudsnsiesesiteyasiieg Aldnanmsnsannszuuves
SemeFeiinmsmenmindnseudedulnlunsnd

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  WandnsFedinen 2(2-0-6)

¥
o

ANuSugIUunIuiuadesiand Ujasewesieduiaeing 4 Tudinans insesdlowagndnnisnisly

o

wsoleNn1esed@iveilade nymanidunfesuazsd@iny MylnUsunwsid nsmvauaunINASale

nsmunUsusEluidie nsldreuiameinedad@inet nannislesiudunsieainsed

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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wavas¥edredsdiTin duusszdumelusadlugssiuetony aaimaniveavadusiuaniodeund
arulledidvoniode Jatefifnadonisnovauswioded nsldeynalumsdnwumns madnwde
$idswAUiEau mahadiiveuussgndldluddsnumdnnsvesdiluana

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 FedSnwn 3(1-6-5)
sTunInen dnwaznseuiulse wediner nmswensallsruaznisuUsssezvadsausSaiinutey
mMssnuuzdenesd wemedidnuiuitnsdug nadhafesmnmssnviedesiioniiddnw
waflndEnsildlunisane$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@neitiane 1 3(3-0-9)
wanns TaUsd Fesrin 3303 nmzunsndeuainnsasialagldiniesdlenedid@ine3deds nsnse
5@8ﬂ3uL§8ﬂﬂaﬂm5qa LarnInsIasenduazTouluauulvan masraunitedelsafinutes
DIAGNOSTIC IMAGING |
DIAG IMAGING |

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

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

3011870 FedInen3tiade 2 3(0-9-3)
mstinTinusieiuiinismsauasulanalagldindosionssd@ineidedy wazn1snmadendudes
mmﬁqa
DIAGNOSTIC IMAGING lI
DIAG IMAGING lI
Practical experiences in performing diagnostic imaging procedures; practical experiences in image

interpretation.
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AANUINT &

AN IERNANTTUAVINTTVRIENVNIVANENSHATYS

o) 1381 fanssu
Juns 11.00-12.00 Journal club/ book club/ review/ interesting case
WG 12.00-13.00 Nuclear-cardiology conference (ﬁ"dmﬁﬁ 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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AANUINT &

A1319uEAINTTIRuaUsziliunafidanAdafiuNaansNIsseuIaE AN sEnaUsY

WAZAUFUNUSAU milestone (Objective Learning Experience Evaluation & milestone)

1. msguasnuddle (patient care)

UINTFIUNTS AW/n1sHnausy nsiauazUssiliung Year of achievement
1BEUs
< Yr1 Yr 2 Yr3
1.1 Become - damsufuRnulvgidnsu | - Direct observation v
familiar with nsnausulunIgNIaIY and feedback
NM clinic mansiuedesryudounly | - wwulssdiusieifou
AANNNIDUALALYDINTIR
ATYPYANNNWIVANERN S
a a 5
Jedes
1.2 Assume - 3yusNMsuUAnugua | - Direct observation | v
responsibility Q’ﬂwﬁmaamaﬁﬂmn% and feedback
in NM clinic AanstaAaes - huuUseus L ou
- bUUUSEEY EPA 1-4
- UUUTZLEUANN
A3
1.3 Know NM | - 9nlsin1saeuussensly - gautalsuuanel @ | v
regulations 516791 radiation physics 1)
and laws 1R8519INENFUSIFLNNE - wuuUseliu EPA 1-4
- AN saauussenely
a aja L4 v aa
se3vNENdN19SaFInen Tu
FUUN 1 nangns U.doudin
FURI
U
1.4 Know basic | - 9nlAiin1saauussensly - gautaeulanel U | v
radiation 5787371 radiobiology a5 | 1 1)
therapy MeauFIELNNY - wuuUseiiiu EPA 3-4
- Anbsinsaauussenely - Direct observation
SN IYANANT and feedback
a = 6 a U aa a
TAdYs, 51873915983 INeN
a o Ao & o
WALSIEIBNSIEFS N Tugud
1 vangns U.ouantuga
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- 138UIINNTUHUANUAT
NnsesnndtinuazvegUae

Tu

1.5 Know how
to interview

patients

1.6 Supervise

NM studies

- FeuinmsuiRnugua
AUeIen TSN wINY

AanstaAaYs

- Direct observation
and feedback

- WUUUsEIEUT 8D
- huuUseiiu EPA 1-4
- UUUTEUANN

A3
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2. ANU3uAEYiNYELIYNTTU (medical knowledge & skills)

UINTFIUNTITEUF A5nsilnausy nsiauay Year of
Usziliuma achievement
Yrl | Yr2 | Yr3
2.1 Take medical - dnlvitinmsaeuussenslusedv radiation physics, radiobiology g5 ine1qessd | - douruvangns
radiation physics and Wnne medical radiation
radiation biology _ Slvinsaeuussenglusedvi@ndmeded@ine wazsnedn$dtiiver lududd 1 | physics uay
examination by the radiobiology lag !
Royal College of VINY1AE T
Radiology W
2.2 Know basic physics | - dalwiin1saeuussenslusiedan radiation physics lngs19inenasssdunmng - goudallsulael | v
_ Selinsdeuussenelumedvildndmesdine: Tududi 1 wavseiniandes (W 1 uae 2)
Manduazimaluladnistnenmmanmanitndeftugs lududi 2 vinges U.
ﬁm%%qu
2.3 Know basic - Falsinmsaeuusseeluneivmauivmansiuedes vl 1 uavnedvians | - aevdedoudansd | v v
radiopharmacy \ndussAuanafised Tutudi 2 ndnges U oudindugan @7 1 waz 2)
- WUUUTELIY EPA
1-4
2.4 Know PET - dnlinsaeuusseslusedInasnduiiduasalised Lazsedvnvgun1snsig - gautellisulaned v
radiopharmacy denmszduliana Tutudil 2 vingns U dadindiugen @ 2)
- wUUUSELiY EPA 2

&




2.5 Know basic NM

instrumentation

v
U

- dalisinsapuussesluedInmgulvmansiamdes Tutudn 1 wazse3n

a s

JedusiEnduazne

[
o

U UUNATUR I

Y

Tuladnsieammansmansiondesiugs 77 2 véngns

- gauTaslgulasl
@9 1 waz 2)

2.6 Know how to

interpret NM studies

2.7 Know how to
interpret SPECT/CT

studies

a 1

- InlvinsaeuusseeluseIvIguvAansiedes

- FHUIINNTUS TR

TUNNUILNTIVNBFAANTTUARYS

Tu

¥
(7

A

PYUUN 1

- goudallsulaned
@7 1)

- d@9U OSCE/Oral
Uaned

- UUUTEIIUTY
hou

- huUUUsELU EPA
1-2

- Direct

observation and

feedback
2.8 Know how to - dlinisaeuussesluseInmgunsn e nseauliana ugudn 2 - aoudelsuUangd
U 2)

interpret PET/CT studies

wangns U.Uninduge

a 2/ a wva
- LlIEUFAINNITULHUAS

Nufivinensaa PET/CT

- @8y OSCE/Oral
Uaned @7 2 - 3)

- uuUsELiU EPA 2
- Direct
observation and
feedback
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2.9 Have knowledge in | - 3nll rotation lunsunangsmans luavimieites - wuuUsEuY v
medical disciplines \hou
related to NM - msUsziiulag

19717397 TULEUN

91Y3PNANS
2.10 Participate in - ﬁﬂLauaﬂiﬁﬁﬁﬂwﬁmaﬂﬁ], nudeiiauls fadudiunilwesseiviiveans - wuuUssLily v v
journal clubs Tundesusvend 1 uay 2 Tuduli 2 way 3udngns U dudinduge Qedondiaue 1 | Aanssumsdninis
pdute 1 Weuiiuftholumhenvmansiiede?) - Portfolio
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3. MITEUINNNSUURkazN1THAILIALLLS (Practice - based learning and improvement)

Wnsgunsiten; | sinisinausy n3dnuazUseiliung | Year of achievement
Yrl Yr2 Yr3

3.1 Participate in | - Sou3NMsUUROY | - wuuUsslu EPA 1-4 |V v v
NM consultation/ QLLaE:\Tﬂ’JEJﬁMmEJm’Jﬁ] - Direct observation
multidisci-plinary | Shwngeansdunaes and feedback
management
3.2 Participate in | - Myt nawensalyUe - Portfolio v v
intra- and waysameiusedawilu | - Direct observation
interdepartmental | Aanssumnsivnsd and feedback
conferences At
3.3 Participate in | - YnauesnAdefiviaule | - wuuusudiuionssy v v v
journal club and | LagsueAUIY NIIYINT
know how to - SolTinnsussenaSes - Direct observation
critical appraise critical appraisal lag and feedback

91915651318y

- @OAuNINIZeN critical

appraisal Tusie3v

ﬁugmmﬁ%’maﬁw%m

pﬁmmiﬁugm

NYIAEATNITUNNE
3.4 Perform a - 939 gy | - wuuUseiiy v v v
proper research | nsineusuiludidendn | laseinside Faagrinis

1309 Uszifiuduszozau

nafifnue

3.5 Know how to | - 13gu3ann1siniaus - puulssdiunanssy | v
use Microsoft AANTTUIVINIG 51897U NIIYINT
Word and Power | unanvnddan1siildsu | - wuudssidiu
Point NOUNLE wazn1TInvinl | 1asIn1side

1ASINITINE - Direct observation

and feedback

cd




4. VinwsUdunusuazn1deans (Interpersonal and communication skills)

UINTFIUATT B imsiinausy n3inuazUsziliung Year of achievement
Beoug Yri | Yr2 | Yr3
4.1 Use - 13eusNMsUURNY | - Direct observation v v v
computer QLLaﬁgﬂwﬁﬁmﬁlL’J‘U and feedback
technology and | Amanstaumags - wuuUssiiusefou
internet - 13HUFINNTUNEUD

AANITUIVINITHALNITIN

1A59N19798
4.2 Understand | - Sgudannnisufiien | - wuudssiliusiebioy | v v v
need for @LLaﬂﬂaaﬁmwmm - wuuUseidiu EPA 1-4
accurate Snwveansiaedys | - wuuUsziuaan
communication A393U
and promoting
good
relationship
4.3 Review - 138usNMsUURNY | - Direct observation v v v
patient follow- @LL@%I'J’JEJV]IMMEJL’J‘U and feedback
up Fansipdsuay - wuuUsELiuTIEADUY

Insounndiln - wuuUsziliu EPA 3-4
4.4 Participate in | - UfURusmiuLNmg | - Direct observation v v v
post graduate ﬂizﬁ?ﬂﬁmﬁguﬂsuﬂ and feedback
medical AvAuuzid/Usner/ay | - LuuUssiliusieifiou
education AUALgUALTS - Usudiu EPA 1-4

Uszaun1salilasnin) - wuuUsEIEuRN

A3I91U
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5. anuduiieandw (Professionalism)

AINIZIUNTT

a ¥
LIYUT
u

ad =
29N15NNAUTYU

nsIanazUseiliuna

Year of achievement

Yrl Yr2 Yr3

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

physician

- nMsaeulusedniugu
157398 Tudud 1

1%
Y

nangns U.Uaudinduga

- svhlasansive Fadeq
NIUNTITNATUIDIEFIIY
N15IVLUDIAUL

- msousululasenig
Uguilmaunnguszantnu
AALAE TW.QWY

- ANF9UTU GCP & human
subject protection d1115u
wngusenUiw/unme
Uszsnthusesendidiilng
TngreUunnAnwITINAY
H1879Y VDIAMUL™

- lasuusgmetioUng
ﬁm%m%ugjww
INYIFEATAITUNNE

- TuusgniFanunIg
pUsHAsEsIIUUANDIN
AENTIUAITAATAN

3YFITUNNTIVY

5.2 Understand
patient-

- mseusululAsInig
Ugnilmaunnguszantnu

- Direct observation
and feedback

NM societies

Juaaes

centered I0LAE TN - WuuUssiiusngineu
medicine and - Laﬂmimmiﬁ'aq?m% - huuUsekiurn
patient privacy | HUaeludilounndused R
issues U
53Beableto |- 58uiannmsujinau v v
work as a team @LLagﬂaaﬁmmamn%’ﬂm
nYFansiunaes
5.4 Apply for - mMsSansiBeumsdeune | - lpsuaitnsuans v v
Thai Board of | n1Angufiaznnuius AnuIAutIgyly
Nuclear PARANITHNOUTL N15UTZNOUIVITNIY
Medicine NITUAVIIVAIERNT
certification Tedes lnsunvgan
examination
5.5 Pursue - duasulvigidnsuns - Wuan@nuazidnn v v
membership Anousudnsaunmseusy/ | Anssusneg inTu
and MsUsyyu uavadpsdu | lngauiaungmans
involvement in | @un3nvesanaunsaIans | daades

3
U1 &o
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6. MU URNUlMINRUSTUY (System-based practice

wnsgumsisen; | [hinsinausy n13iauazUsziiuna Year of achievement
Yrl Yr2 Yr3
6.1 Know how to | - miamm%‘lmizuu - Direct observation v
use all relevant ARNNILMBSIAY and feedback
computer system | @176UINA FWNTEUU | - wuulseidiuseinou
PACS Tulasens
Ugnilmaunmeusean
U Ialag 519100
- 135U3INNS
U URnuguarUe
NUILATIVTNWIY
Fanstmaes
6.2 Know and - msaeulusigdving | - Msuszdliulaesgdvn | v
follow the VSTV S/U
national health N334 %uﬂﬁ 1 Mé’ﬂﬁ;’jmi - Direct observation
system e.g. the U.ﬁm%m%u@w and feedback
nation health - naouluseiv - HIUNTOUTUANE
insurance system ysmﬂmiﬁb’ﬁﬂﬁﬁwﬁu
Tnessdineaunw
6.3 Know and - mysusululasinis y
participate in the | Uguilinaunndusedn
quality system TR CICEETR
eg HA - [NSIUNNTOUTH/A
drusanlunszuiuns
ARNINANGG LU HA,
QA, QUANUM
6.4 Become - 138U3A1NNNT - Direct observation v
familiar with UftReuguagaefl | and feedback
practice MYATIVINWIIY - huuUseLiiy EPA 1-4
performance UG VIR
guidelines
6.5 Understand - msaeulusiedvins | - msUssdfiulaesein | v
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cost-effectiveness

USMNTUIT TN
N3 SuTA 1 ndngms
U Saudinduge

- nsaeuluseIv
YN lUinay

TneS9dInea@uAL

S/U
- esudsenadetns

Ui dugenng

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

2. WUUUSELEUIUIRY
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n. wuulszdiunsufuRenusemauvaunnduszindiu

indausiiiu

ATLLUU

(i 10)

ASLUUANNEREIU

(571 100%)

Remark

Vinwzgnsguainediae (30%)

- Insp8nmann

- NOINTIALNY

anu/vinwenedynn (30%)

- AuMaYmansiliedesiaraun Mingites

- NTHUANANITNTIFAN)

LRAARLATNOANTIN (20%)

- ANMUSURAYRURBUTINT

- AIEII A3U5TIN sufimsUfiReungsndeu assenan

Vinwzufdunusuaznsionns (10%)

Nnwensldimalulagnisrauinnasuazdunasidin lne

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

EICEY

KRUNYLYER)
Outstanding
Good

= 9-10 AZLLUU

7-8 ATLUY

Standard 5-6 AZLUY

Below standard = 0-4 AgLLUU

FUswLIY
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d o dAa d
v, wuuilszdiv EPA inndiszdthumunnsemansiunags

EPA 1 Perform diagnostic general nuclear medicine imaging UNISANY .
BOUNNIUTZIVU Moo U AU
ANIBATONUIEIIU oo e,

1. msdandoyaiiuguiididyuazsuiudmiunisnso aaenaunsulana
[ 1 10Use 38 a939919n18 wae/v3e Lab liasuiiu
[ 2 10U 3@ a939919n18 wae/v3e Lab Asudiu
2. Man3eugUag Msliauusih uazvernuduyeungUeneun1snga
[ 1 lamsudssiuddglunseSeudiae
[ 2 nuvssifiuddyuaranmnsoliduustungield wisshinsufurieligniosimun
[ 3 anansewseudiae Widuuzd wazvenuBusenaingtie laegnasuiuuazgnies undslidudiu
funouvdelianansaufoRldesamnzauuaz i
[ 4 gnansawseudUe Tiduwed uazenudugenaingiae ldegnasudi gndes uazdudiu
funou Insannsaufoimeaueslfegrmneaunayau Ju
3. mMsldansindvsed
[ 1 vudiessdiavesansndvsadildivindy

o

[0 2 neuneasdenienfuasnduadilld veeln Usinm uaznumnifniddn
[ 3 nsunvasdenieivasindvidnliidueisi saensumandvidvinduiinuauiflndidsmie
onaldnsanlalunizvdelsatun Tneausafasandenldldoeramnyen
[ 4 nswseasiBeauaranansafinsuienldasinduidliegagniouaziiangas Lasnsukuimig
U URlunswenkaznsUIIIansndvsdedngnees
4. MyneuRunsEenAiuveya
] 1 lsinsv standard technique é’m%umsm’m?w]
[] 2 w510 standard technique wiliinsudiunseligndeduusussiiu
[J 3 w370 standard technique lngaziun agagnAes
[] 4 957U standard technique Tngaziden agnagndies uazannsausulndrfunsaiviedenmidiadles
9Y1NUZEL WSoaIWT0 detect SﬁaﬁmwmmmﬂmsfhEJmW/Lﬁwﬁasﬂaiuﬂ%?aﬁuq et
5. MsuUanakazn1ssenuwan1snya (uwdvssudoyanindiin enusafiuvainnisdnana)

o

[ 1 lanwudnwaganuinunindfey

7

o

[ 2 wudnwauranuiinundniddy wilidanansaseauldedugnees

1]

a [

[ 3 wudnwaszanuiisundfidrdty uazanansasisauldednagnies assUsediu usierslinsudiu auysel
wieldlalinisiladenenisaldegnamingay
[ 4 wudnwazmnuiiaUn@fid1dty uazanunsasealdetnegnios asufiu wazanunsalinisidedouen
Tsevelimmiilunsdsmaiiufldogiavsnzas
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