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1. Perform diagnostic general NM imaging (Patient evaluation, procedure selection, monitoring and interpretation)
2. Perform molecular imaging (Patient evaluation, procedure selection, monitoring and interpretation)

3. Perform radioiodine therapy for thyroid diseases (Patient evaluation, procedure performance and follow-up)

4. Perform other radionuclide therapy (Patient evaluation, procedure performance and follow-up)
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1 Thyroid scan

2 I-131 whole body scan

3 Brain scan

4 Lung scan

5 Bone scan

6 GI bleeding scan

7 Parathyroid scan

8 Renal scan

9 Myocardial perfusion scan

10 Hepatobiliary scan

11 Infection / inflammation scan

12 MIBG scan

13 Bone density measurement

14 Basic PET scan

15 [-131 treatment in hyperthyroidism
16 1-131 treatment in differentiated thyroid cancer
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1 Contraception and thyroid patients

2 MRI in clinical practice

3 Correlation between bone scan and other MSK imaging modalities

4 Nuclear medicine related hematolgy

5 Nuclear medicine related oncology

6 Palliative care in cancer patients

7 Clinical uses of myocardial perfusion imaging

8 Renal transplantation imaging and management

9 Surgical procedures in thyroid cancer

10 Pathology of thyroid cancer

11 Pulmonary embolism diagnosis and management

12 Brain imaging in dementia and abnormal movement

13 Diagnosis and treatment of Graves’ ophthalmopathy

14 Psychological management in patients diagnosed with cancer

15 Management of hyperparathyroidism

16 Management of difficult thyroid cancer cases

17 Management of postoperative hypoparathyroidisim

18 Management of osteoporosis

19 Radiation protection

20 Molecular imaging in prostate cancer

21 Complementary and alternative medicine
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5. Perform diagnostic general NM imaging (Patient evaluation, procedure selection, monitoring and interpretation)
6. Perform molecular imaging (Patient evaluation, procedure selection, monitoring and interpretation)
7.  Perform radioiodine therapy for thyroid diseases (Patient evaluation, procedure performance and follow-up)

8.  Perform other radionuclide therapy (Patient evaluation, procedure performance and follow-up)
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EPA 1

Title of the EPA

Perform diagnostic general NM imaging (Patient evaluation, procedure selection,

monitoring and interpretation)

Specification and limitations

1. Synthesizes patient information and selects appropriate procedures

2. Propose procedure, patient preparation and basic procedure modification based
on examination request and patient information

3. Recognition normal physiologic distribution of radiopharmaceuticals

4. Assess completion of and accurately interprets procedures done for common and
complex cases

5. Post-procedure patient care

Context

Ambulatory and in-patient setting

Most relevant domains of

competence

Patient care / Medical knowledge and skills / Practice-based learning / Interpersonal

and communication skills / Professionalism / System-based practice

Required experience,
knowledge, skills, attitude, and

behavior for entrustment

Knowledge:

Knowledge of relevant radiopharmaceuticals

Basic computer and NM devices operation

Knowledge of practice performance guidelines

Knowledge of basic radiation safety

Basic knowledge of image processing

Knowledge of image interpretation

Skills: Assume responsibility in NM clinic, supervise NM studies, interview patients,
and NM devices usage e.g. computer, Gamma camera, etc.

Attitude and behavior: professional communication; willingness to ask for help if

needed, understand how to be committed, ethical, and professionally responsible

physician and understand patient privacy issues

Experience: see appendix 2

Assessment information source
to assess progress and ground a
summative entrustment

decision

Short practice observations: satisfactory observation of all measurements at least once
yearly by a qualified healthcare professional (physician, nurse, technologist or others)
Case-base discussions (CBD): one CBD with a qualified healthcare professional

Self- evaluation — E-portfolio

Entrustment for which level of
supervision is to be reached at

which stage of training?

Under supervised at the end of first year (level 2)
Unsupervised at the end of second year (level 4)

Supervise for junior learners in the third year (level 5)
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EPA 1: Perform diagnostic general NM imaging Year of achievement

Domains of competence Yrl

Yr2

Yr3

msguaingile (Patient care)

1. Become familiar with NM clinic

P p

9. Assume responsibility in NM clinic

f. Know NM regulations and laws

3. Know how to perform NM therapy

9. Know basic radiation safety

< 2]

. Know how to interview patients

9. Supervise NM studies

A3 ANuFengy nazanuaunsalumsinllfuidyrnes deausoudiu (Medical

knowledge and skills)

f. Know basic physics

2| 2]

9. Know basic radiopharmacy

f. Know PET radiopharmacy

3. Know basic NM instrumentation \/

9. Know how to interpret NM studies

7. Know how to interpret SPECT/CT

2| 2]

%. Know how to interpret PET/CT

%. Participate in journal clubs \/

msﬁﬂu;’fmnmsﬂﬁﬁ'ﬁ (Practice-based learning)

1. Know how to use Word and Power Point

<] 2]

9. Understand need for accurate communication

f. Participate in NM consultations

9. Participate in intra- and interdepartmental conferences \/

% av o d 4
‘nnyzﬂg_]auwuﬁ wazMIaoas (Interpersonal and communication skills)

f. Use computer technology and internet \/

9. Review patient follow-up

1. Discuss on quality assurance

3. Participate in NM peer review process

9. Participate in post graduate medical education

< 2]

1. Become familiar with practice performance guidelines

auiluiieodn (Professionalism)

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

< 2]

9. Understand patient privacy issues

maﬂﬁﬁﬁmﬂﬁﬁﬁmzuu (System-based practice)

2

f. Know how to use all relevant computer system

9. Begin research project \/

f. Understand cost-effectiveness

¥
UU o
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EPA 2

Title of the EPA

Perform molecular imaging (Patient evaluation, procedure selection, monitoring

and interpretation)

Specification and limitations

1. Synthesizes patient information and selects appropriate procedures

2. Propose procedure, patient preparation and basic procedure modification based on
examination request and patient information

3. Recognition normal physiologic distribution of radiopharmaceuticals

4. Assess completion of and accurately interprets procedures done for common and

complex cases

Context

ambulatory and in-patient setting

Most relevant domains of

competence

Patient care / Medical knowledge and skills / Practice-based learning / Interpersonal

and communication skills / Professionalism / System-based practice

Required experience,
knowledge, skills, attitude, and

behavior for entrustment

Knowledge:
Knowledge of PET radiopharmacy

Basic computer and NM devices

Knowledge of practice performance guidelines

Knowledge of basic radiation safety

Basic knowledge of image processing

Knowledge of PET/CT interpretation

Skills: Assume responsibility in NM clinic, supervise NM studies, interview patients,
and NM devices usage e.g. computer, Gamma camera, etc.

Attitude and behavior: professional communication; willingness to ask for help if

needed, understand how to be committed, ethical, and professionally responsible
physician and understand patient privacy issues

Experience: see appendix 2

Assessment information source
to assess progress and ground a
summative entrustment

decision

Short practice observations: satisfactory observation of all measurements at least once
yearly by a qualified healthcare professional (physician, nurse, technologist or others)
Case-base discussions (CBD): one CBD with a qualified healthcare professional

Self- evaluation — E-portfolio

Entrustment for which level of
supervision is to be reached at

which stage of training?

Under supervised at the end of first year (level 2)
Unsupervised at the end of second year (level 4)

Supervise for junior learners in the third year (level 5)
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EPA 2: Perform molecular imaging (Patient evaluation, procedure selection, monitoring and interpretation)

Year of achievement

Domains of competence

Yrl

Yr2

Yr3

msguaingile (Patient care)

1. Become familiar with NM clinic

9. Assume responsibility in NM clinic

P p

f. Know NM regulations and laws

3. Know how to perform NM therapy

9. Know basic radiation safety

7. Know how to interview patients

< 2]

9. Supervise NM studies

A3 AnuFengy uazanuansalumsinllfuidynvez deausoudiu (Medical
knowledge and skills)

f. Know basic physics

9. Know basic radiopharmacy

2| 2]

f. Know PET radiopharmacy

3. Know basic NM instrumentation

9. Know how to interpret NM studies

7. Know how to interpret SPECT/CT

%. Know how to interpret PET/CT

%. Participate in journal clubs

msﬁﬂu;’fmnmsﬂﬁﬁ'ﬁ (Practice-based learning)

1. Know how to use Word and Power Point

9. Understand need for accurate communication

<] 2]

f. Participate in NM consultations

9. Participate in intra- and interdepartmental conferences

% av o d 4
‘nnyzﬂg_]auwuﬁ wazMIaoas (Interpersonal and communication skills)

. Use computer technology and internet

9. Review patient follow-up

1. Discuss on quality assurance

3. Participate in NM peer review process

9. Participate in post graduate medical education

1. Become familiar with practice performance guidelines

< 2]

auiluiieodn (Professionalism)

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

9. Understand patient privacy issues

< 2]

maﬂﬁﬁﬁmﬂﬁﬁﬁmzuu (System-based practice)

f. Know how to use all relevant computer system

2

9. Begin research project

f. Understand cost-effectiveness

¥
U e
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EPA 3

Title of the EPA

Perform radioiodine therapy for thyroid diseases (Patient evaluation, procedure

performance and follow-up)

Specification and limitations

Synthesizes relevant patient information, formulates therapeutic plan, performs the

procedure and recommends follow-up strategies for routine and complicated situations

Context

ambulatory and in-patient setting

Most relevant domains of

competence

Patient care / Medical knowledge and skills / Practice-based learning / Interpersonal

and communication skills / Professionalism / System-based practice

Required experience,
knowledge, skills, attitude, and

behavior for entrustment

Knowledge:

Knowledge of natural history of thyroid diseases

Knowledge of NM therapy

Knowledge of relevant radiopharmaceuticals

Basic computer and NM devices

Knowledge of practice performance guidelines

Knowledge of basic radiation safety

Basic knowledge of image processing

Knowledge of image interpretation

Skills: Assume responsibility in NM clinic, supervise NM studies, interview patients,

and NM devices usage e.g. computer, Gamma camera, etc.

Attitude and behavior: professional communication; willingness to ask for help if
needed, understand how to be committed, ethical, and professionally responsible

physician and understand patient privacy issues

Experience: see appendix 2

Assessment information source
to assess progress and ground a
summative entrustment

decision

Short practice observations: satisfactory observation of all measurements at least once
yearly by a qualified healthcare professional (physician, nurse, technologist or others)
Case-base discussions (CBD): one CBD with a qualified healthcare professional

Self- evaluation — E-portfolio

Entrustment for which level of
supervision is to be reached at

which stage of training?

Under supervised at the end of first year (level 2)
Unsupervised at the end of second year (level 4)

Supervise for junior learners in the third year (level 5)
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EPA 3: Perform radioiodine therapy for thyroid diseases (Patient evaluation, procedure performance and follow-up)

Year of achievement

Domains of competence

Yrl

Yr2

Yr3

maguasnedile (Patient care)

1. Become familiar with NM clinic

9. Assume responsibility in NM clinic

< 2]

f. Know NM regulations and laws

3. Know how to perform NM therapy

9. Know basic radiation safety

. Know how to interview patients

9. Supervise NM studies

2Ll 2] 2] 2]

a3 anudemigy wazanuansalumsinl1fud darmaz fsnuseudiu (Medical

knowledge and skills)

f. Know basic physics

9. Know basic radiopharmacy

f. Know PET radiopharmacy

3. Know basic NM instrumentation

9. Know how to interpret NM studies

<] 2]

7. Know how to interpret SPECT/CT

9. Know how to interpret PET/CT

%. Participate in journal clubs

nm’%auﬁmnmsﬂﬁﬁ'ﬁ (Practice-based learning)

. Know how to use Word and Power Point

9. Understand need for accurate communication

< 2]

f1. Participate in NM consultations

9. Participate in intra- and interdepartmental conferences

ﬁnvzﬂﬁﬁuﬁuﬁ uazms%‘fami (Interpersonal and communication skills)

N. Use computer technology and internet

9. Review patient follow-up

1. Discuss on quality assurance

4. Participate in NM peer review process

9. Participate in post graduate medical education

. Become familiar with practice performance guidelines

< 2]

auiluiieodn (Professionalism)

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

9. Understand patient privacy issues

< 2]

msURiRNulFEdNTUSZUY (System-based practice)

. Know how to use all relevant computer system

9. Begin research project

f. Understand cost-effectiveness
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EPA 4

Title of the EPA

Perform other radionuclide therapy (Patient evaluation, procedure performance

and follow-up)

Specification and limitations

Synthesizes relevant patient information, formulates therapeutic plan, performs the

procedure and recommends follow-up strategies for routine and complicated situations

Context

ambulatory and in-patient setting

Most relevant domains of

competence

Patient care / Medical knowledge and skills / Practice-based learning / Interpersonal and

communication skills / Professionalism / System-based practice

Required experience, knowledge,
skills, attitude, and behavior for

entrustment

Knowledge:

Knowledge of natural history of diseases

Knowledge of NM therapy

Knowledge of relevant radiopharmaceuticals

Basic computer and NM devices

Knowledge of practice performance guidelines

Knowledge of basic radiation safety

Basic knowledge of image processing

Knowledge of image interpretation

Skills: Assume responsibility in NM clinic, supervise NM studies, interview patients,
and NM devices usage e.g. computer, Gamma camera, etc.

Attitude and behavior: professional communication; willingness to ask for help if

needed, understand how to be committed, ethical, and professionally responsible

physician and understand patient privacy issues

Experience: see appendix 2

Assessment information source to
assess progress and ground a

summative entrustment decision

Short practice observations: satisfactory observation of all measurements at least once
yearly by a qualified healthcare professional (physician, nurse, technologist or others)
Case-base discussions (CBD): one CBD with a qualified healthcare professional

Self- evaluation — E-portfolio

Entrustment for which level of
supervision is to be reached at

which stage of training?

Unsupervised at the end of second year (level 3)

Supervise for junior learners in the third year (level 5)
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EPA 4: Perform parenteral radionuclide therapy (Patient evaluation, procedure performance and follow-up)

Year of achievement

Domains of competence

Yrl

Yr2

Yr3

msguaingile (Patient care)

1. Become familiar with NM clinic

9. Assume responsibility in NM clinic

2| 2]

f. Know NM regulations and laws

3. Know how to perform NM therapy

9. Know basic radiation safety

. Know how to interview patients

<] 2]

9. Supervise NM studies

A3 AnuFengy tazanuasnsalumsinllfuidyrnes dauseudiu (Medical
knowledge and skills)

f. Know basic physics

9. Know basic radiopharmacy

2| 2]

f. Know PET radiopharmacy

3. Know basic NM instrumentation

9. Know how to interpret NM studies

2| 2]

7. Know how to interpret SPECT/CT

9. Know how to interpret PET/CT

%. Participate in journal clubs

msﬁﬂu;’fmnmsﬂﬁﬁ'ﬁ (Practice-based learning)

1. Know how to use Word and Power Point

9. Understand need for accurate communication

<] 2]

f. Participate in NM consultations

9. Participate in intra- and interdepartmental conferences

% av o d 4
‘nnyzﬂg_]auwuﬁ !mzmi?ﬁ)tﬂi (Interpersonal and communication skills)

. Use computer technology and internet

9. Review patient follow-up

1. Discuss on quality assurance

3. Participate in NM peer review process

9. Participate in post graduate medical education

1. Become familiar with practice performance guidelines

2] 2]

auiluiieodn (Professionalism)

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

9. Understand patient privacy issues

2] 2]

maﬂﬁﬁﬁmﬂﬁﬁﬁmzuu (System-based practice)

f. Know how to use all relevant computer system

9. Begin research project

f. Understand cost-effectiveness

¥
UUN anle
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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 imaging.

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

®  RBasic knowledge in biology (including molecular biology), physiology and physiopathology

®  Radiation physics

® Radiobiology

® Radiochemistry

® Radiopharmacy

®  (linical 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

® [Instrumentation

®  (uantitative 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
" Testis

®  Endocrine system

®  Parathyroid gland

®  Adrenal gland

® Reticuloendothelial system (RE system)

" Spleen

" Bone marrow

® [ ymphatic system

®  Oncology

® [nfection and inflammation

®  Miscellaneous
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1.2
1.3

1.4
1.5

1.6
1.7
1.8

Cross-sectional anatomy - basic clinical CT and MRI including those findings requiring further action.
Comprehensive knowledge of imaging diagnostic thinking (e.g., advantages and limitations of various
CT protocols that can be used in PET/CT)

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

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

Radiotherapy treatment planning using NM techniques

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

2.2

Thyroid function: thyroid uptake, perchlorate discharge test

Renal function: plasma clearance study

3. Radiopharmaceuticals

3.1
32

33

34

Characteristics of an ideal radiopharmaceutical and precautions
Production of radionuclides
® Reactor-produced radionuclides
® Cyclotron products
® Nuclide generators
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
® Labeling efficiency
®  Purification of labeled compounds
®  Sterilization and dispensing
Quality control of radiopharmaceuticals
®  (uality control of raw materials required for the production of radiopharmaceutical

®  Quality control of radiopharmaceuticals

® Radionuclide purity
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4.

5.

3.5

3.6

®  Chemical purity

® Radiochemical purity

® Biological controls (including testing for pyrogens, sterility and undue toxicity)
®  Specific tests (in some labeled compounds, kits, colloids)

Stability studies and storage conditions

® Problems of radiopharmaceuticals during storage

® Mechanism of decomposition

® Factors affecting stability of labeled compounds

Complications in the use of radiopharmaceuticals

®  Adverse reactions to radiopharmaceuticals

®  Alterations in radiopharmaceutical biodistribution

Bone Mineral Density

4.1
42
43
4.4
45

4.6

Measurement of bone density
Peak bone density

Bone density with aging
Trabecular bone score (TBS)
Vertebral fracture assessment

Body composition analysis

Therapeutic Uses of Radionuclides

5.1

5.2

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

®  General 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

Clinical applications

® The more common therapeutic applications of radionuclides such as:

® [-131 treatment of thyroid diseases
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® [-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.
®  Sclect the most appropriate nuclear medicine examination to address the clinical problem.
® [Integration 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
® 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
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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;

® [nterventional procedures, including physiological, pharmacological and mental stress related to diagnostic

applications, and 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)  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

b)  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

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
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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:

® FEthics

® Research techniques and evaluation

® Teaching and training

UANGATENALIHUNNT AU NITANARFTHARYT ATUTUNNLANART NUNINEIARTEUUNIUY b NN e



MANUINT &

'Y

INAUNTHAINTATIVI NHNALNDNTIHNIVING

¢ o a a Y o Av9y o = Y~ T {
Lﬂm"ﬂfﬂj@]5')"l]fl'ﬂ‘H“Lﬁgﬂfﬂﬂi511')"]51ﬂ15"’11ui‘5]TV]QLEU131Jﬂ1iNﬂ@ﬂillfﬂgﬁﬂﬂllﬂigﬁUﬂ1ﬁm ulumu

minsItatelsamansmaniiiaundes L
Musculoskeletal system &oo 510001
Endocrine system (Thyroid scan, I-131 WBS, I-131 uptake etc.) Wwoo 51870V
Genitourinary system * &o 510001
Cardiovascular system * ®00 51870
Pulmonary system * o0 31079
Gastrointestinal & hepatobiliary systems * wo  31uA01
Tumor * (MIBI, T, Ga-67, MIBG, Octreotide etc.) 00  318601)
Infection and inflammation ** & 510l
Haematopoietic and lymphatic system ** & a0l
Bone mineral density * ®00 51879
Central nervous system ** 00 31001
PET/CT scan ** &o 310001

a d

ms3nlsamanveansiaunags

Mssnu TsndreasTUASId 1-131

- Hyperthyroidism * Wwoo 318701
- Thyroid carcinoma * @00 318901
o Y] v o v oA a A 1A
fﬂiiﬂHWIiﬂﬂ'Jﬂﬁﬁﬂlllluﬂiﬂﬁ“]ﬂu@@u“] ** ® SWEJGIE]T_]
NONIINIVING
Journal club wo (399019 o 1)
Interesting case/case study < 130900 o 1/
Literature review/seminar o (50909 o 1)

QI
9 '
* fimsasadiedonaz/msesnulsaiug i waudihedtes ludieane 1daunsa T idneusuamu@nu
A o A T A A v
Tsanemnawsoaniiuoulugiadsuaon1d
1o & "o @ 1o 1 ]
o Niguiludedl  udwadnenmvesanniuiineusy  wiesluasudiedes liiisaweldawnsalufnuy

= A A A o A 1A A v
AnousyamudnluTsaneianseaaniudulusradsuasn Ia

UANGATHNDUIHUNNTAUNITANARFTHIARYT ATUTUNNUANARAT NUNINEIATEUUNIUY b 1N <o



MANUINT &

a2 4' U a v
easEAUNINUVITUIVEY

VOUARNNSURAYOU

Y

A o Aw g & A 7 o ¥ sa A Y
L‘Ll'fN"lﬂﬂﬂ’ﬂllﬁ?lﬂiﬂsluﬂ"li‘ﬂTlilﬁlﬂ'f]ﬂﬁum\i !‘]J‘Hﬁll55‘6‘”&’1’(“\11/]LL‘V‘WIﬂﬂi%ﬂ1U1ul3ﬂfﬁ1ﬁﬁiu3lﬂﬁﬂi@mﬂ

v o o aw o o s % a
Uii@ﬁ1ll1’iﬁﬂq@]i"l ﬂﬂﬂﬂiﬂﬂjﬂ N.A. lo&bo lLagNENTH’J%EJQ“lJ‘lJ’ﬁlJ'lJ“imlﬂuﬂﬂﬂﬂigﬂﬂﬂﬁﬁﬂﬂlﬂﬂﬂ?ﬁﬂi%m‘u

wa yA Yo Ao 4 2 =< v ¥ Yy o =< Y o aw A P
ﬂmﬁuummﬂmugm A3 ma’dug@miﬁﬂ@mu muuzmni‘umivlﬂammamwmnﬂ ® Li@\?ﬂlﬂ!gﬂjﬂﬂﬂﬁll

A utums

®.

Y Y o = ~ ot Ao ' 0w Yo Y ' H A o o
L"’lﬂi'ﬂﬂﬁpjﬂ’f]'ﬂiilﬁ]giiJﬂﬁ]']ﬁEJ‘Vllrgﬂ‘hIT]ﬁ]El ® Vl'luﬁ'lﬁiﬂclﬂﬂ"llﬁﬂ}ﬂﬂ1uﬁﬁ°'] NNVUADUINYINUNITNN

@

D) e
(@]

9 @ 9 v

= oo A o A o o a
l"lﬂi‘UﬂTﬁNﬂ@‘Uﬁll!l,ﬁ3’E]W'lif]‘l/l‘]_ﬁﬂE1W1§9ﬂuLW®ﬂ1ﬁu@]W3ﬂl@’] g

o eXe

9

W5UMIHNBUI NI TATIT19NUATY tazes s naue 1ng95 191D a0

e

[ 1 aw 1 Y 9 9 o < 1 J ao A A A 9 A
a9 ngoU 1ATIT 19U IVORIULA NL"U'ITUﬂ'liI}Jﬂﬂ’ﬂill’ﬁ\ﬂﬂﬁ\ﬁN\ﬂ‘H'f]fﬂ8!Lﬁ$£ﬂﬂﬁ1ﬁ@u°'] NINYIVDI IND

U

9
VDIUITNINAUSNITUNITITYTITUNITIVY TIVTNUDNUTUUAYUIIUINY (i%lwa]lﬂxiﬂﬁ)

o Yo o a aw v Y Y o A 2 9 a s
“ViﬁNﬁ]1ﬂ]lﬂ§'ﬂﬂﬁﬂJi’meﬂﬂm%:ﬂiillﬂﬁi]iElﬁiillﬂﬁ’Ji]Ele’J @!"’lﬂi’ﬂﬂﬁ'ﬁﬂ@’ﬂimﬁlll,ﬂ‘U"ll’fJiJ“ﬁ AANIEH

9

doyaazranuIte aunnwmu13lulaseseanide

2
Se

fumstneusuiamnenuiteniiuauysaluazei ounihauenanuitoiioaoy

1

= ) ) a v d' a o A a 1%
Wi‘]_lﬂTiI’/Jﬂ’é]‘]_l'iMlﬁiﬂﬂuuﬁu@Wﬁ\'iTi’JﬂfJEl,u‘VI‘]Jig"]qﬁJ'J‘]ﬂﬂTil]33%11]%6\151%’31/]812’18‘4

e eZe eXe
e

2
€

= o a o vy A o v o Y Y 1
‘umiNnauinmimmmmmm"lﬁ"lwmmwmamaammwm”h LHAZAITUUTUDANUNININUIND

z
2
-
Nl

I ' o vy A
ﬂ’]%’]iﬂﬂlﬁﬂ]ﬂ’]ﬂﬂ’mﬁﬂ’]!ﬁu@ DYNUDINN lo 1AIDU

AMZNITUMIUTMIHangasimisderiios 1891 Foamite 010156nf5nm1 nazanuAunivesuive

Y o =5

Youinsumsinensuawnseunaitua lhldwnazoynssumsineusunazasuanuianudiug lu
a = A a Jd [] 9 g‘/ A A A
MIUTZNOVITTWATNITN TV ITANEATUAATYT 98108 o AT9 AOUsZIBLADUN ®0, o& LAY mo

= a A a o oa A I ' 2 1 a
"lJ’fNﬂﬁl?JﬂE]‘]JﬁiJ Lmzmi]“wmjmﬁ1EN1uLW3JmﬂJ‘ﬂu‘ﬂcluﬂim%mmm%lﬁﬂ‘muﬁ:ﬁum% LWU'J']Lﬂﬂﬂiyﬁ']

]
A o o

! , o & o A Ao
W%’E]Q‘]Jﬁiiﬂ‘ﬂfﬂﬂiyﬁf]'li]’SNNaﬂi$‘1/I‘]Jﬂ’ﬂllﬂ’ﬂllﬁ"]lii]"’llf)ﬁﬂﬁﬂ']luuﬁ'm?i]ﬂ

U a v
AUANHUSUBINUIDE

®.

@

Huranuiizzulml viefueiiensinaraiinsansundeuialuiazmasama usmiundanag
wierha S unvesan iy

unndszinfuazemisddaiinanisoynau ArskumsousuMUITerTINMIIseluay 1Az good
clinical practice (GCP)

miATenniesdeddTunmseriRnnauznIsuNIS esIINMI I8 Annnaiveada iy
udsenniEes asduiiunelddetmuaues Gep vinszidlnyiteiigndouazming ausumonive

[ o a o o o @ ]
a3 lFmwsangelumsinauesanuidentivavyse lnaemmz luundade

UANGATHNAUINUNNTAINITANARFTHIARYT ATUTUNNUANAAT NUNINENATBULNY mébe W <o



NFOUNAIMIAUHHNIUIEY

s 9
msvinvelunat o 1 (o !ﬁﬂuﬂlﬂﬁﬂﬁﬂﬂ@u3ﬂ) miﬁnuumimumumm muszeznalizinams Al

a

A oA
DUNNINIIN

)
&
[olo)

oM

@

T aNmnIuIteLaZAnAe113 NI N1
99111 1A5395199714798
ao1InT9519UIY
YORYNAINAULATINNMIIIOTITUNIING  YBNUATVAYUNIUIILNN
Y
urasnuianielutazuenaaniu (S1dens)
A 2 9
Funuveya
A v Y FY) P
FBNUANVATHINNUITE Melansguavete1nseninm
a Y a o
InszRdoyatazajlrauIve
@ o av YL P o
s Isenfuseliensdnis avlSoud Ty
U a o o d o a
dasrenudteniuauysaiaeoynssumadoud  Iihmsiszidiuna

dmSulsznouguanianmsnaouiieaitiaga

3

° @ 1 { <
HHLYIA: ﬂ']ﬁuﬂt']a']ﬂﬂﬂﬁ']'J'f]'lillﬂaﬂullﬂﬁ\?llﬁlﬁ']llﬂ'ﬂlllﬁll']3ﬁullﬁgﬁ']llﬂ']']lllﬁuall'ﬂﬁﬂmgﬂHﬂﬁﬁllﬂ']ﬁﬁ@‘ﬂ“]

UANGATHNALIHUNNTAUNITANARFTHIARYT ATUTUNNUANARAT NUNINEIAUIAUUNIY nébe 1N lo



=
MANHINT b

= A U a d‘ = A
5mazmﬂﬂmmnmmmmwamﬂmmiﬁtytyuaﬂ

Aa

A 7 o ¥ ' vy Ao sa a ¢ 9 ~ I
fﬂi‘ﬂLLWWEJI]535fl]TUTHﬁ'E'J‘UNWULLﬁgiJﬁVl'ﬁhlﬂiﬂgﬂlﬂﬁiﬁﬁl1&'3"]5?”?[6]51«!'3&?’16851@3 WTﬂllﬂ'ﬂil‘l]iSﬁﬁQﬂ

9 a v o AA ' o a § o ' Ao Ja s
"1131145"I‘]f'J‘VIEﬂﬁﬂi\‘la'ﬂ/lﬂﬂlﬁﬂﬂiglﬂﬁllﬂﬂ ﬂﬂuuﬂ?iﬂﬂﬂmﬂﬁWiLﬁﬂiUiﬂﬂ'ﬂ gmumﬁwm%mﬁmuam?\m fl

v
@

a ~ 3 a v o Y av A U & Aaw A1 v a @
il “Wlﬂ‘lJWﬂ’iJﬁﬂJiUuHﬂﬂ” U aeu IMraUITerIoa U VeI U eNd I 1951 INede
v

v v
Usgneumsiinasy 2.2. Tuaiuiu Tdnyaail
awv 9 Yo S a Jd A [l 9 Yo o Yy A o o a A aa
o. WaNUINERDIIATUMIANNN vIoaddoelasumIaeuTuIRARUWluNI T TEAUANTOUILIIA N
T mauilsznAAsznITUMINTEANANET 309 HANNAXTMIRNTAUINTANTNINMT sy
MIHPUNTHATUNIITING
. I lFmussngulumsdisunndade
aa oL o a A Ada A ] A Y A
MIANuNlNIMIsEAUNAKIUINAN LU NNeguenalsemAves TCI Tidluunanun
Aa o = o A Y . A A
anunlunsmangnaadenlvioglu PubMed, Scopus, Web of Science %38 Google Scholar #3811
1] £
Nsmsunnan ldmusangeluunanunse luundadenasimsanuinsasatuiinuiumu
00 1 (M3aN35UeNE1I 113 WA, w& <8 13 A.f. 2006)

{ Yo @ 1 ] a @ o 1 Y Yo 1
Tunsain 2.2, 1850mssus09n “ReumiSyaen” s19Imedeq uuziin dwlsmin PhD. vieo 1s.a.

¥ A A A A = Y A o 1 o 9 A ' o = ¥ d'
mwa"luﬂmqw NIDYANITANYT LAZHIWVIUAIT A7, UINUIBOAULDI Lmﬁﬂmumiﬂﬂmmmm% 3. 1N
&

3

4
A

= 1 = A d . ° o = Ju A o = J
“Peumsyynen” I M?Gl,"]ﬂuﬂimlﬂu@?miﬂﬂiz%11’iaﬂq¢l‘5ﬂﬁﬁﬂy1 91NTYTUAAFDUHANFATNITANYT 919138

9

a a ! I a = o =2 Y Y @ = a = v @ dy
AUt vseuaimsanyszdanudne 1@ Teaaue IdaniumsAnymaaagainsfnyeniue il
- fiem1sd “iouminlSayaen” Suaunnu 0 10,

~ o A A A ° A
- U9191358 “Ph.D. 1130 ﬂﬁ.ﬂ. (PG ﬂﬁiy]mu'llﬂﬂ” TMUIUNINIU

[ g; a o A v A A ~ Yo [ a = ci' A o 1 =} 1 =3 1 9 9
JUU RUATA HI0 NUITDDUNA w"lmumﬁmm’gmmsﬁﬂmu D1ITUAIN “mﬂmmﬂﬁtytynaﬂ” Gl’f)‘ﬂ'lﬂhlﬂ
9

MUY

-

UANGATHNDLINUNNT AU ITANARTTHINARYT ATUTUNNEANART NUNINEIAUTEUUNUY ngbe YN ea



MANUINT &

[ d ° dJ d
Uszma nangasinevsammnédszrinu munnymanitiundes

v A d

MAIVISITING AUSUNNYAEAT YN INGBSVDUINY

A v Yy Y = a [y = ¢ o vV ¢ a a d
(599 HHINIMIIAM Vo305 8NeINUMsHne UsHUNNgU sz Y Mvnsmansiunaes

& v o A = 7 o sa a7 oA g o
!,W't‘)clfﬁﬂﬁﬂ%uuf‘l”li1uﬂT5PJﬂE)‘]J‘53JLLWVIEJ‘]J§$%”IU1u AV UIBNTATUAUAAYT HUInMITIUu Lﬂu"l‘ﬂmwaﬂ

a = J 9 [ Ia a J a v an 4
sssunuia danuldseda !Lazﬁﬁiﬂﬁﬂ’ﬂllﬂ HUUWIYATAATUAAQYT  NIAIBIITITINYT AUSUNNYATAT

£

a @ 1 = [ Y 9 =) cs' ‘dl [ = v A
UHINGRBYBULAU T9UUTTMALUINIMITANMIVO3DUTEUNNIINUMITHNOU TN A9

Yy A Yy A o ¥ s Y A a o = 7 o Y
1. @3ENLiEJ‘L!GIEN!‘UEl‘L!ﬂﬁENGl‘L!lL“]J“]JWEJilIﬂﬁi@\i!iﬂ‘ulﬂEJ’Jﬂ“]JﬂﬁNﬂﬂ“ﬂimmﬂﬂﬂi&:m'ﬂ?u A1V UAY

Ia 4 T Ia 14 a [ a 4 a @ J
MAASHAADYS HUIIFANEAATHAADNYT NINIHITITINGT AUSUNNIFTAT UH1INGAIVOULAU

9

[ a < a o v o
2. ma%’@eﬁﬂu%Wiumiwmsmmazmmmmu Tﬂﬂﬂﬂ!%ﬂﬁﬁhﬂﬁﬂﬁﬁﬁﬁﬁﬂq%i"l melu s Tuims
v Yo 9 Y =
ﬂﬁﬁ%1ﬂhlﬂﬁﬂﬂlﬂiﬂﬂliﬂu

Y ] ~ o Yo A 3
3. ﬂl@ﬁ@ﬁﬁﬁlulm;‘ﬁﬂ’ﬂ‘mﬁuﬂlﬂﬁﬂm%ﬁﬂﬁﬁllﬂﬁﬂiﬁﬁﬂaﬂq@li"l i]%ﬁVlﬂi’ﬂﬂﬁ‘Wiﬂim'llmgaﬁﬂ’JTlJLWHIﬂEJ

AMZNTIUMIMIANY ISy MAIMsad@Ime aelu 15 Awhmsuasninuznssumsusng
@ <
NANFATI D9ANUHY

Y Iy

4. AWNITUMIUTMITHANGATT udawamsnasanawde 3. TdddesSounsumely 5 Suhims

vasnniauznssumsmIanmaaligan Madnsidine asnnuiu

@

£ s
IFAJYANA AUYTAINT
2 @ 4 o da 4
ﬂiz‘ﬁ'l‘L!ﬂﬂ‘lxﬂiillﬂ']ﬁ']Ji“ﬁ']ﬁ‘l’iaﬂq@]iﬂﬂﬂﬂﬁuuWﬂﬂﬂi%ﬁ]ﬂjﬁu ﬁT’lﬂL'JGIfﬂ']ﬁ@]iu’Jlﬂaﬂi

TUN 17 anu WA, 2561

UANGATHNALIHUNNT AU NITANARFTARYT ATUTUNNANART NUNINEIAUTEUUNIUY ndbe U e



MANUINN &
Y =3 4' [ 3 d o Y da a d
HUUMIIBaEEMNEINUMSHPRUS NSzt nvnvmansinays

HENFAaASHAAAS MAINEIAINN AzUNNEmans N INdevUINY

a a 1Y = 4 o ¥ I a a Jd
138U ‘1_]3$‘.ﬁ1uﬂm$ﬂ§§JJfﬂi’]ﬁﬁﬁﬁﬂﬂq@ﬁﬂﬁFJﬂfJ‘]JﬁJLLW‘VIEJ‘L]iZ%TiﬂH MVIIBAAATUAADYT

@ 9

= 9 A
UNNUDIDUTYIU

VOUAAINNNTVDD
ot )
vy =3
A3 050U
@ Ia 1 @ =
WAV INTANNAAADABY oo BB oo
~
U e DAY oo Uy

o

'
(CLERFRIGRHE auu‘,mfwa')
Uszmunugnssumsusmsnangasinousuunndlsz 1ty annsmansiundes

Yo 9 Y A o A
QiﬁJSUEJiENLﬁEJu AUN a1 . .

UANGATENDLIHUNNT AU NITANARFTHARYT ATUTUNNANART NUNANEIAUTEUUNIUY b TN e&



=
MANUINN &

) o a a d a a J
VUHADUMININYTIHNWHUT HATNITADUVINNUNUD

o a d
MININENHNUS
2 o ¥ ¥ oA o Ao 1 o o A
o. wndlszdnhurnii w duauslasimsitenonmzoynssumsd amsuuzives1sonlinynelu

R ' aw 9 ' )
wounguman lagldaelnseseauiteldnugoynisumsa o ounouiulinaus IngINs

9 '
v A

J ° = a a 1 4 1 a wa J 1 2
. uwwndilszsnhrusuili o voaeuInniinut ldnoiiio 1dasnasufiinaunasiaieg ae luiinsuduund
] a ua A o @ i =~ o [ =
- mumsifinauaismualundngasedeiesas do enuliimgiuilusuaunis uazlisavue
fusesniniamthmitonsenaasiunasiviowmhninin
o ao a o A Ia a d ] =
- thiauewamsatelumsszpinmsdsysitlvesamnaunsmansiundosulszme lnoludon

=
Uy

v A I a

S @ o 1 2 @
- ﬂﬂWMW'JVIﬂquwu'ﬁﬁlaﬂu{‘%}jﬂﬂqy'ﬂﬂﬂﬂ%@ﬂng']'t‘)\iﬂf]‘kl UfﬂgUﬂﬂﬂfJ@‘VNﬂ11&1’]1ﬂﬂllﬂ$ﬂ’]y1@\1ﬂq1&ﬂﬁ}
AmzoynIINMI4 Molududoununiius
° a a B o P A ~ = a A s 9 [
- ﬂ’]ﬂu@ﬂTjﬁ@u’JV]ﬂWUWUﬁiuaﬂﬂ?ﬂ‘ﬂ ® VUADUUUINY W1ﬂﬂﬂ1illmmjﬂﬂ1uwu‘ﬁ TADIAITN

a a I ~ v Y q. 9 o ¢ o '
mmuwu‘ﬁmﬁ'"lﬂlmmiﬂmmﬂvmmzﬂuﬂﬁumw mﬂ“luﬁmaﬂmﬁwmmumu

a a dJ
N1IADUINYTIUNUT

a a I o iy

ﬂTiﬁ’t‘)‘]J’J‘V]fJTLJW“L!TJ?J’Jﬁﬂ‘ﬂi$ﬁﬂﬁ’!ﬁ6ﬁﬁ]ﬁm1ﬂ’ﬂnﬁ1uTEOEIJEN :?J d

9

v A A A

) o Aw { A [ { o aw a a J
Mszdny Ao ANuawIa lunsiive TaammneNineInDiToINiITeNe IMAUNUS ANUEITa lums

o

A3

' ]
A A o

v [
Aumsyanazms@eu Anusou; lulomnneiniFesniin1g It AnvasmFinug

Huguonau nalua

) o a a o
AN la aAnurau mamuﬂgmmuaz”lmwaﬁﬂumsmmmﬂm

UANGATHNAUIHUNNTAUNITANARFTHIARYT ATUTUNNUANART NUNINEIATAUUNIU mébe TN &b



MANHINT 00

U a a ¢
dauilseneuveINeNHNUS

Y
1 A

a a P VoA I 1 Ao o 1 = 1 o 1 Y a A
'J‘V]ElTH‘W‘HT]‘V]Ll]ugﬂmiﬁﬂﬁuuﬁimuﬁ?uﬂigﬂﬂUﬂﬁW Y o 73U AD TIUUT AIUUDANY LUASTIUDWDINGD

e

0. @MU
' o ' A @ t4 [ A r A vy A Y a a s X o
muunﬂumummmgﬂanymuazmuﬂ "ge" maiwgmuma HHIVDIINITUNUTNUTAUUDHINANUD
a a ' T ° a a o F) U T A v 9 o ci’ Y
AMNNTUNUT FIUUIVIIINYITIUNUD ﬂi%ﬂ@’ﬂﬂ’flﬂﬁ’f]‘uﬂﬂﬂﬂiﬂﬂ?ﬂl@ﬂﬂﬁ@]‘lﬂu: ﬂﬂuﬂﬂ wmﬂﬂ”lumm'lwﬂuaz
@ a a 4 wa a a Jd a a o T
NMYIINGY ‘Hf!l"llﬁuﬂ IMNTUNUD ﬁﬁ?ﬂuﬂﬁiﬂﬂﬂmgﬂiiiJﬂﬁﬁ@'U’)“VlEﬂuW‘H‘ﬁ naanssNUsTMA ‘Irif!}TU‘VlﬂﬂEJ’fJ

o o @ o o a ° a v v o o 1
mm‘lmuazmmmﬂqy TITUY TITUYAITN mﬁumumww%mimyuwugn LAZABTUNYAYANHAULASANYD

. AIUHIANN

o v o Aag X o a a P X a A o o Ao o A 0w
Wuqﬂﬂﬁﬁjuﬂlﬂuluﬂw’]Vfaﬂ"’uﬂ\jjﬂﬂ’]uwu‘ﬁ ﬁ')u!uﬂﬂ')]uﬂlﬂ\iqﬂﬂquwuﬁN@Qﬂﬂﬁgﬂ@u‘ﬂfm Yo UNUI A1

@ [l

A 9 s = ' 4 = 1 = gy 9 =
NN "’ll’f]ﬁj’ﬂ HAZUOIHUBLUE FIUAaZoInlTZNoUNNa1INUENTITogREDN
° 3| A 9 ' X Vo= < A A o = ao A A4 o g oA
.o UNUI W UMIFUAUVIT VLA ﬂa'I’JiNﬂ’J'Iillﬂ‘uil'lﬁiﬂ!W@VIVI'Iﬂ"IiﬁﬂH'I’Ji]EJﬁ’E]\iﬁif]ﬁ’)all’ﬂ‘ﬂlﬂ
o A a c’d’l
MINTTUNUTU
o A I 1 @ [} d” 2 o [ v A A 9 as ao
wlo dused (Hudiunanvesdulonny 601U UMIUTNANITTUNTTUNNeBY  I5N15IVY

F1991UKA 1aenUs1eNan13I8

]
v A

v < = ' ' 2 o I3 Aau A a a 7
loo.on ﬂ/aﬁgllnJumii'nm:nmJmJfJuTﬂfJmeauaww:l,mﬂizmumﬂmmﬂuwmmmﬁaﬂmwmmmwuﬁ

5]
]

3| 3 A g o ae A a A A~ < ' ' '
w.c Yoauauue tuanuiuinidlunanamiisaieImeinus nezidulse Tenilud e 9 ae'ly wu
o aw 1% - o 3 A aw A a 4
msthwamsatehihlszgnald  msTuuziidenielszmuniais Tanuitemuauie 149 1daw3
A a A P, A 3 o ' A A ° ' S 1 A Ada X
Ay ieanug i Inunenaziuilss Texiunnnn wseemmaeuasilssiauaeiiosninayy

] ao { a a 4 g I
TnanmsIseneInensinusis ol dudu

v Y a A Y
. TIHDNAINIAIUMEY

@

9y 1 dy
‘]_Iigﬂ@‘]_lﬂ’miﬁlfﬂiﬁﬁ“] AN

Y

Yy a A a a cy = A A A A ) a X
m.e JWEYNMIOATITONON N LSUEJ‘L!'JT]ﬂ1uwuﬁﬂWﬂﬂQLW@ﬂigﬂ'ﬂ‘UL‘Wﬁ]Wﬁ HIDNDOTUYUDAITUUNIDIUDAINY

Y
ADUNUY
1 A a { 1 4 a 4 u’y ¥
olo manuIn (N veds  @auu@nildh e e lanauyssivuludeya  em

NFTUIUNTVDINITIVY LIAZHAVDINITIVY

oA YA o = [T 1 Yo A a =] a Y A v A S a
m.m 1/5253@72}[3?)8 U ﬂimmiﬂaaaﬁuammmmuwuﬁ %QIﬂﬂﬂiﬂﬂﬂ%ﬂﬂﬁigu WO UINANA Iupeuding

@

A a aa = v A a oA = A Av AN Yo o ' A o
ADIUNLNA ﬂigflﬁﬂTiﬂﬂHW TNWNIUTYUA Wiﬂnuﬂ1iﬂﬂ1§1 NIDNUI lehlﬂ U AVARUILASTDIUNNTNIU

UANGATHNALINUNNTAUITANARTTARYT ATUTUNNEANART NUNINENAUTEUUNUY ndbe YN eal



MANUINT 00

A Ya v

LY v Y a a ¢ £ v I
MeegnaninUnInentinus HHIAI VY uazﬂimmp [}

Title of the Thesis

By

Name of the author

This thesis was submitted in partial fulfillment of the requirements
for the Diploma of Thai Board of Nuclear Medicine
of The Medical Council of Thailand

20...

UANGATHNALIHUNNTAUNITANARFTARYT ATUTUNNANART NUNINEIARTEUUNIUY ndbe WD =



A A A A 7
PYOLIOIINYIUNUD

a a o’dy < v = =2 v A a o
Tnenuwuﬁw,ﬂumuwuwmmsﬁﬂmmwaﬂqmmagmum
o a Ia 4
Llﬁﬂ\iﬂ’JHJ;;:I?‘I’NZJG]ﬂqugGlufﬂi‘]_]‘53ﬂ’é]iJ’J‘]ﬂ%WL’J"lﬂﬂ‘i‘ﬁJﬁﬁﬂl’)ﬂfﬁ”l?f@liu’llﬂaﬂi
LLWVIEJﬁﬂ]LLﬁQ’]Ji&’l‘VIﬁ"lVIEJ

Umsdnm ...

UANGATENAUIHUNNT AU NITANARTTARYT ATUTUNNLANART NUNINEIARTEUUNIUY b NN eo



A A A a d
FOLIDIINUIUNUS:

A
¥onu ne

¥OAH1BINYY

g
1158nY3nwn:

U q‘ﬂ
amUuNHnoUIN:

UANGATHNDUIHUNNTAUNITANARFTHIARYT ATUTUNNUANARAT NUNINEIATAUUNIUY b 1IN &o



DITIAAGDNTET TG ...eeeeeeeeeeeeeeeeeeeseeesesseesesssesesssssesssesesesssesessssssessssssesssssesessessesessssesssssessesesesssssssesssesssssesesesssssesesenseessnenes i
UNAAYDN THTIOTNYE oo eeeeeeeeseese e eeeeseseseeeseeseeeeseeeeseseeeseeeseeseeesesseseeeeseeeaeesseeesssseeeesseeeseeeeseesesssseeesen

DT THU TEN IR oo ee e s e e e s e e s

TTURIATT N oot
AVTUUYNIINUTENOU coooooeoeeeoeeeeeeeeeeeeeeeesesssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesoee
FUIMNTAVI......oovvoeeeeeeesssssisssssss s sssssssss s
unfi 1. umii

1.1 mmﬁw‘fﬂguazﬁuwmﬁmmmﬁ%ﬂ ................................................................................................. 1

@ d awv
1.2 00 UTEAIAUDINITIVY oo esess s

Aauv A A
2.2 QTUITUTURIIIVO 1o s s e s s e e s se s ee s ses e eeseeeenes
d‘ adA o a a W
UN 3. A UHUMIINE
3.1 FUHUMITITY o
= ady a o
3.2 FEIIULITIIT IV oo e e e s e s ese e s e e s s s s e s e e e e s s e s e es s eeseeeeee s
3L U TEHINTIT VUV oo ss oo ses s
EL v A 9 =
3.2.2 NN TUMITAAADNTIITIE Looeesoooeeeeeeeeeeee e
EL @
3.2.3 NN TUNITAADDNVINNITANE Lo
3.2.4 AITATHIBMUMIAR DU N oo ee e s s s e s ee s es e se e ees e
v
3205 UUADUNIT IV oo e oo e e e s e s e e e e e e s s e s s e s s eee e ees e eees e eeseeeees
a I'd aa
3.3 MITUATIZEHVOUANITADR 1o
B QTUTTTUNNTIVY oo e e e e e e e s e s eeeee s e e e e e e ee e e e s e s ee e esseees e ees e eesee
d‘ a W
TITITN e BEAMTITIDE e oo e e e e e e e e eeeeee e ses e s e e s s es e e s ee e ee e es e eee s
d‘ a a W
UNN 5. OAUTWUAZAFUNAMITIVY oo
S DL VAN IT IV oo e e e ee e ee e er e
52 TFUNAMITIVY weooovooeoeoeoeeeoeooeoesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns
53 BOUBUBIEUL oo oo e oo s e s e s

DT T ITOINIB oo oo s s oo

UANGATANAUIHUNNT AT NNTANARSTHIARYT ATUTUNNUANAAT NUNINENATBULNY mébe W &0



CONTENT

ABSTRACT (THAI ottt ettt ettt ettt ettt esns i
ABSTRACT (ENGLISH) ...ttt ettt ettt ettt ettt et ettt saeeetaencoas
ACKNOWLEDGEMENTS ..ottt ettt ettt be stttk bttt sttt ettt eescaciee
CONTENT ..ottt ettt ettt b ettt bbb bttt sttt bbbttt sttt eacaee
LIST OF TABLES ...ttt ittt sttt ettt ettt ettt ettt bbbttt escaeeee
LIST OF FIGURES .......coettitiitnttititieetetete sttt ettt ettt bbbttt ettt ettt eseaciee
LIST OF ABBREVIATIONS ..ottt ettt sttt et tieaebe s sttt bttt sttt ettt a st seescaceees
CHAPTER 1 INTRODUCTION
1.1 Background and rationale............cceeeirieieirieinieereieceie ettt ettt 1
1.2 OBJECHVE(S) .. vuvurriviererierereisisiieseseete et s st es st s bbb ss st s esesesesss s sesesesesesebes s sssssansnsetesesesesssnaes
1.3 S0P .ttt h et h e h b b E et et e h e e h e bt bttt et et e b e bttt e st et
1.4 EXPECEA DENETILS ...ttt ettt etttk ettt s et et e s b et ene s et ee
1.5 DETINILIONS ...ttt ettt ettt bbbttt sttt a et eesene
CHAPTER 2 REVIEW OF RELATED LITERATURES
2.1 TREOTY .tttk ettt e st ettt b et s et e st b s et e b en e b e st et e n et e st b et ea et et et et eneee
2.2 RelAted THEETATUIES .......vveuiiiiietciiiiietete ettt ettt sttt bbbttt a b bebentana
CHAPTER 3 RESEARCH METHODOLOGY
3.1 RESCATCH A@SIZI .ottt ettt ettt b et b et ettt e st st e s e s e se e e be e beneetese e eaeneeseneeean
3.2 Materials and methods
3.2.1 Target POPUIALION.....c.ceueuirieiiieteieee ettt ettt ettt et st se e ae e e b et sae e esenesseneseenens
3.2.2 INCIUSION CIILEIIA ...ttt ettt ettt bttt bbbt et seene
3.2.3 EXCIUSION CIIEEIIA ...ovveuiuiiieetciiittietete ettt ettt et sttt sttt bbbt et saene
3.2.4 SamPle SIZ€ ESIMALION ..c..euiieuenireeieteiirietieete ettt ettt eae ettt st se st eee e ebe st ssenessenessenesnenens
3.2.5 MEROMS .ottt bbbttt et
3.3 SHALISLIC ANALYSIS ...eveueieeiieieirieteete ettt sttt ettt e st st s et e st et st e st et e b et e ae e be et e st et se e ese e eteneeean
3.4 Ethical CONSIACTATION ..c.cuvevvviiiiririeieieitittteee ettt ettt sttt sttt ettt seene
CHAPTER 4 RESULTS ..ttt ettt ettt h s bt b s b et et et a e eb e e b e s b et e e st en e eaeebesbesbenbeeennenis
CHAPTER 5 DISCUSSION AND CONCLUSION

5.1 DISCUSSION.....ecuveeeuieeteeeteeeteeeteeeteeeteeeiteeeteeeeseeesseeeseesaseeasesensseessseseeasssenssesaseeaseeensseesseeseeesssenseesnseensseenseas

UANGATHNAUIHUNNTAINITANARFTHIARYT ATUTUNNUANARAT NUNINEIAUIEUUNIY mébe 1IN &lo



sz Iagidy

Y [N . g’; dy = 1a & Y
Tiveulseinvesaueg (biography) N Taelinuen Vlmnuwummﬂizmy

v 4
Usziandeulinsounquioyadsae il

o_ o 2

A P a mMyy
® %9 HINana WINMUIHU iInuee ﬁl‘ﬁlﬁ“?ﬂ?ﬂ

Yy

o  Suiaoud e IWlFlwnsdnaa

Q
v

o  Javida uazilszmaniina

9 9
@ @

o sz¥amsfinen Tasuenis y@msanun anwdnm UiduFemsdnu fNaliGuaueszduiSyanes duduly
o 3 = v o oA = 7 o 9 o Ay
awduFamsaneszautugaaan unndlsesnin uazaoiuiidnousy
v A = = ) Ay Ay Yo 1K o Ay Y A
®  519TaBaud qUMsAnE WseNUIdEN 18T sz IndnE luaniuhdneusy (§i)
o v d‘ o Y A
®  dwmud nazam Ui (211)
d‘ |d' a v 4
® fegiiannsofaneld
UANGATHNDLINUNNT AU ITANARTTINARYT ATUTUNNEANART NUNINENAUTEUUNUY ndbe U &a



MANUINT olo
13 a A A a a Jd
ADI VYISV UINYTUNHD
= I A [ 3 ¥ 'Y = o 1 ¥
®. LGIJEJuL“]_IUf]'IB1Vl1’Iﬂﬁi@ﬂﬁﬁ@\iﬂﬂyﬂqﬂ LNV UUNAAYDNY lo NTHN

. Wvelumstyilfinltiunioudedns uaermimduitelda Tasvedesdesadldhihy o 90

nadeuy 3.1.1 ludeadlisa 3.1.1.1 winmuldlalwiiom
o.  #0n8IM18Ingu1¥ Times New Roman 12 2111 1ne 1% Angsana New 16
v o Y
& MINUUIINAlY single space
& udenthlnul ldeemi 19 single space 151U
Y a dy A Yq ' v < [ Yy a o @ Y a 1 o
b, M1591999 references 1wiiaiged v laavavluiruduvaslszlon Tag01909mud1aUNI91909NOUNAY
1w (1) a1 19 Vancouver style a11150811 18910
http://www.library.uq.edu.au/training/citation/vancouv.pdf

Y v
.  mslsdummne lunuueumniv tazldiian ms19i 1. W30 Table 1. (§IM1U1) dIUfMBTUIAT19 1S

o ) Y ¥

i ld Iinduuveansg
<. guawlddii 514 1. w50 Figure 1. (Aanun) mwdemotuisnmaanie W induawesnm
g mynihlanyuuuvnvesnih

Y
®0.  MANUIN (Appendix) WiwsnveImARUINIRIUNT Ny ifn meeuan egnariinszay UsTNe
1 a 4 a I
AN VBIMANLIA SramaruInTratema 1 1Hiu manuan n MaRKIN ¥ LazMARKIN A

o w 9/!%’ Y ld‘ é’ ]
auaay Tvunin viievumanuin

o Aq YA  da a 7 3 A = o ) '
06. ﬂ?ﬁuﬂu?@]ii?uﬂizﬂTH‘V]1"]51N§JW'J‘VIﬂTuWHﬁLﬂUﬂﬁﬁiﬂTﬂﬁ"UTJ "lmmammummmgm A4 uazhlnmmw

Ya d A Y
<o unsu InuNesi A

UANGATENDLIHUNNT AU NITANARFTHARYT ATUTUNNANART NUNINENAUTEUUNIUY b WD &



MANUINN oo

& o A a v ¢ a a d
!!H37]1\1!!ﬁ3!\‘]?)14115llﬂ15ﬁuﬂiﬁﬂﬂ!!ﬁgﬂﬂ‘ﬂ!wa?‘mﬂﬂﬁﬁ1m1!'3‘ﬂﬁ1ﬁﬂ§u'3!ﬂﬁﬂ§

Y T a . R . a .. . v aa
®. 11D ADNTOUNIUIYT Medical Radiation Physics 1012 3%1 Radiation Biology UDI338IN81
auaunralsena lne neumsainsaoy
lo. NUITY 6. AIAINANITY o TR IRAMZOYNTTUMSD NO1sRNEUMTARUTIRINY

a s e v A v ¢ a4 A a4 ae
nendinut moludwdounuaiusvesiliegaouiieaiting F1a1mide
AINAIVLADIHIUMT:
o ' aw A AY o = <
¢ 2nauelassswamiseludeungemauvazigainsaouAnyuily
uwnélszs1nali e
o < . a o =
® sjuauoilu Oral presentation TuMsdszaguImmsisgitlvesamauns
Jda a Jd 1 A a o
maasiundesuialszme Ineluilnvzdouqaiiag
. MruamsTeuINInuTeludlain o voudoutuay
o. mnauzeynssumsaiina* ldud luseaunanuivte ainsdeuazdos
o A I UL a a P
guiiumsud lvlfaSwazdenainandinusnud luiSoudoouda 1
AuzoynssuMIa insanlminelu o dland
9

L} a QOJ a 1 a W g‘l T
<. Aains liliansehdeu Snazoynssumsatiua* Mwanuiseriu hidums

g

@

JUITDIVDNDUNTIUNITA

a "y 3
*UANUSDYNITUNITA Wll'lﬂﬁxi 2819108 o U & VAUSDUNTIUNITA YINHUA

o. HangIumMI

Wneusy

@ @ ' @ A { <
Tuiudeudomeudminsaoudesdanangumsineusu (Portfolio) Nilaaiiu

=

o g A = = J o
FUseeee1sdluagortiuilnousy Taelis1eazDeanunuNYeINangas Ao

EY

o. NUIUHADMT ﬂ13Jﬂ1ﬂN‘L!’Jﬂ1c"I

lo. $119U journal club o 304/ 1l
. 91U interesting case/case study < éi’e‘N /o 1
&. 91U literature review/seminar lo L%.EN /o

UANGATHNALINUNNTAUNITANARFTHIARYT ATUTUNNUANART NUNINEIARTEBUNIUY e o

¥
U1 &&



&. MiapUTee

aoudeimeon b 51T dealdnzuun liveeninfosas vo
wiahudoaeunusaionazisify Taouafhiitesail
Basic science

Oncology

Endocrine system (including thyroid disease)
Cardiovascular and respiratory system

Musculoskeletal system and BMD

Radionuclide therapy (non-thyroid)

Genitourinary system

Gastrointestinal system

Inflammation and infection

Hematology and lymphatic system

Central nervous system

P ' Yo g v Y o a v v oA @
ﬂ?ﬁ@”ﬂvlllWTL! ﬂﬁﬂl@ﬁ’ﬂ“ﬂllﬂﬂ’JGI,“VFHJ‘L!Vlﬂg’nlﬂl’t']ﬂ1W‘L!WlIfN§'1‘]f’J‘VIEJW@EJ?Q’MLW‘VIEJ"I

0&%
0&%
o&%
0&%
©0%
<%
&%
&%
&%
&%
&%

&. msaevihnlan

9 1 1 du A Y Y
ldnargevdszunn emo 1A ADDUNITUNIT 0 MU IDUNAATU ﬂ@ﬁqﬂﬂglluu

= "y Ty
Lﬂaﬂlllluﬂﬂﬂ'l'ﬁ@ﬂﬁg bo

Y 9

AdouIzAoaae N IOYNITUMINNNIY

Y

[ Y o Y Y o a v v A 4
OWﬁ’t‘)ll”lllWWH ﬂWi“ll’t‘)ﬁ’é]‘]JLLﬂC‘l’ﬂWLﬂull‘]JGnll‘lJ'é]ﬂ”lﬂuﬂ"’ll't‘)\ﬁﬂﬂﬂﬂ?ﬂﬂﬁﬂﬁuwcﬂﬂ

UANGATHNALINUNNTAUNITANARFTHIARYT ATUTUNNUANART NUNINEIARTEBUNIUY e o

¥
UU1 &o



MANUINN o&

a o A a a d
mstsediumsrinauenazitorinIneninus

szidunilszgiv AUUY

1. Mt uauINN NS

1.1 ¥uauedisanuiule 5
1.2 jUnm Mussee Tanuauysaidanu 5
1.3 msaauileioedanuinaulavazyiuanay 5
1.4 MISAYIIEAT 5
1.5 MInoUToFnnIN 10
o ¥ A
1.6 ¥i199i394 10
1.7 MMAZMaHa MINUNIUITIUNTI 10
1.8 MowmsItouaziaglsyeasd 10
1.9 ¥1AN15 390 10
1.10 JaquagIsms 10
1.11 manunazihauetoya 10
o 9 L4
1.12 mataueuuzuuImamslssgnauazms 19y Tea 10
33U 100

A ' a a J
2. (e I InenHinus

o 9 A
2.1 ¥1199i3049 5
2.2 UNAAED 15
2.3 MAZIANA MINUNIUITTUNTTN 15
2.4 ﬁwmmwﬁﬁ‘fﬂunzﬁ”@]qﬂizmﬁ 10
2.5 Taquazisms 10
Aasy 3 o 9 =2
2.6 IMsnutazitdusdoya (Wamsfny) 15
2.7 enaeuazagy 20
2.8 MataueLuzuuIMMaIMsszgnduayms 1915 Tend 10
39 100

UANGATHNALINUNNTAUITANARTTIARYT ATUTUNNEANART NUNINENAUTEUNNUY &b YN &al



MANUINN o&
nundnaunamsaeuInenfinus
v a a a s a a 2 ) PRt
TunmsdadunamsasuIneriinutvesanzeyn TuMIa deuinerinusazlfnus sl
v = = g o ¥ a a s Y o Y3 A
“th i uede manumndlsgithuaunsongaimanuIneriinus nazaeudesnoiuldiiunnelsves
1y A A A A 5w o o ¥ v a 1A a S W
amzoynssumsa lidesimsudlunsomuduanszdidny uwnddsgshuamnsasainizliauineinuiaiv
auysal lAiud
' A = < s o ¥ w1t a A s A Y o v
“thulaedittouly” vureds mstunndlsgsrimds liamnsouaawanuineriinus wiensudodnniuld
3. A Y @ a 2 v Y Y a4 A A
Wunwelvvesamzeynssunmsa laedreanysal anzoynIsun1sa Iamaunauals 1Hud 1 w3 omuay
9w as ~ ~ a a s & cgj 4 ) 4 =
mszdnymsoud lWATmsiSeuiSesImeniinus nallanzeynisunsa wzszySeu luriug wieuniszyszeznai
° Yo a o v ¥ o oA v a s o Y ! A oa
muualdduiunmsud lvlsulyeduawaiuinsusamsaaduranmsaon mauwnelsesuiu liannsolfiia
A A o ¢ o Y ¥ v v ¥ wa '
awiou lunreluszeznaifisimua unndilszsnudewdunguansounsvesyiaveronaikiiuilszsu
a y A ST~ | a v ¢ o ¥ Y o A v o a a ¢
ANZEYNITUMII Daziuvzdodiwamsdouiu “an” Fevzlinaldunndiszrihudesduiumsiamanetinus
Yo 9 A ' A 2 o a a L 1 2
moldideiodlndnazEutuaeumsihanainus ninmue
7 ° ' a A o 3 A
“Tair” vuneds unnddlszdniu liansosaawanuineiinus ldidlunnelsvesnuzoynssumsa uaz/
=) ' Y o Y Y < ! L o 9 1 9 ' ! Y2
wso liamnsoaeudednauesnmzoynisumsia 14 uaasldiiuiumndlsziiu litianudilvedenewing

a a o A A Av A Y o
A1TVDININYTIUNUD uaz/mm*ﬁmsnwmu%m

Y o 3 (% ¢ o ¥ a LR
Yommuadmiuunndlszrihuiiaou “laisns
J o Y = (BN} Y o A o v o _Aa a J 1 o o
o. unndilszdnhunaen <l szdesdutiunisi Sl gadaiiInerinus vl awdwuziives
AMZBYNITUMI LazIzoznanmrua i
4 2 Ao ) v @ o ¥ a - o a3
. Wedugaszeznaimualilude o. IdunndlszrthuinvedenIneniinusaenazoynssumsa snasa
ks o ¥ 1 a wa ] Ao 4 o Y Y v Y
o. mnunndilszsniulienunsaliaawtonlumeluszeznaridmua unndszrihudoadungua niou
9 9
o A 1A a a Y] U I o
W01 iRvENAIMIFININLS Tnziiuanzeynssumsa szdomanmsdeuily “an” unwndisziitu

o a v o Aa a o 4 ' A 2 o a a 2 2
ﬁ@\?ﬂ%ﬂﬂﬂ]ﬁﬁ]ﬂﬂ??'ﬂﬂﬁluwuﬁ’ ﬂWﬂiﬁW')%ﬂG@QELWN llagﬁﬂél}u"lluﬁﬂuﬂ1iﬂ13ﬂﬂ?uwu‘ﬁﬂlﬁu‘ﬂ\1ﬁﬂﬂ

msadnenfinusuazudutiufindeyaInenfinus dosdainoniinusnifuawysel wiouurduriuiindoya

U

aQ

a A 7q Y ' v a o P o o A a a
UVIﬂTuWHﬁiﬁﬂmgﬂuﬂiiuﬂ'ﬁ"lVl'luﬁ&’ ® ‘]éﬂ mﬂcluiwznm‘lnmu [o)] ﬁﬂﬂ'ﬂ"i ﬁmmmuﬁa@ummuwuﬁ

Usingua “wn”

UANGATENALIHUNNT AU ITANARFTARYT ATUTUNNANART NUNINENARTEUUNIUY b WD &=



MANUINT ob

a J a [y o d o YV da a d
ﬂ1§ﬂﬂﬂ$!!uuﬂ1ﬂlﬂmmf‘ﬂi‘W‘iﬂii?lﬂi‘]Jﬁllﬂ5!!1/‘17]5]1]535]1‘]]114%71%]1!3‘]1?[1%16]514'3!?]’6]8]5

. A AZUUUIAN -
INUNMSNITAN ) MINAAZUUY
(Gowaz)

1. azuuunnlszia Gewaz 60)

MITUNUNINAUFINANINNUIBUVDITY 10 li'ldsunu =0
l&5unuandudinauennindaiu =7
lasunuandudinalunindaiu = 10

HaMIITEUHANGATUNNIANAATITUNA (GPA) 15 (GPAx 15)/4

Han15a01 National Test Y84 A57. (AINABUDS 5 Percentile > 80 = 5

Percentile aumﬂmuuméwmwaﬁauﬁumuﬁ 1,2 Percentile 65-79.99 =4

uag 3) Percentile 50-64.99 =3
Percentile 35-49.99 =2
Percentile <35 =1

AZUUUNATOUNTHIOING Y 5 0945
MeuazuuumNTZIANVeITBaeL
MUNAINATNTUAIE
WiInedoveunnunoaniusui
1@sumseansy

152539 Elective vthae/aunsmans 5 lane =0

Hunaes Yoo 5 Jurims =2
A 5 UMy =3
6-9 MIINMT =4
10 Surhimsan'lal = s

sroznaIms lanuluniteauvesigunou 5 lime=0 1513=2 1923 =3
1937 =4 lHnnn3i =5

sziamsauIdensomsiauonaIuIve 5 0945

152 3AMIINAINTTUNABHIBNINTTNIADIAN 5 0945

Portfolio 5 09495

2. pzuuuIIMITeUFUMBe (Fosaz 40)

Tagirsanannser nsem Ugma lvamsu ms 40

aoufmn mauddynunnzmi msldnm

Weuad dudu

AZUUUIAY 100

UANGATHNDUIHUNNT AU NITANARFTHARYT ATUTUNNANART NUNINENARTEUUNIUY b NN e



MANUINT oc)

[ d ° dJ d
Uszma nangasinevsammnédszdrinu munnymanitiundes

v A d

MAIVISITING AUSUNNSATAS NHINENAIVOHUNY

A o ' ¢ o A Y ¢ 0o ¥ ia  a ¢
[$1:N] !!u'Jvnx‘]ﬂ1§‘i]ﬂfnﬁﬂf’]ﬂ1§qﬂﬁ§mwaﬂ1iﬂﬂ!aﬂﬂuﬂﬂa!m“ﬂu!!wwﬂﬂigﬂ1u1u AMVINBANAAIUIAINQAY T

& v o A Y s o ¥ sa A I A '
LW'E)THﬂ”liﬂﬂlﬁ@ﬂuﬂﬂﬂﬁﬂlﬂuuWﬂﬂﬂiS%1U1u AV UIBFAATUAAAYT UANULTUDNIA ﬂ'ﬂiﬂ‘l]i\ﬂﬁ lag

@ a 4

T Ia J a a o '
Gﬁ’]"l]ﬁﬁ]‘ﬂll@%l NUBNFMEAATHAADYT  MATINTIAINGT AUSUNNIANTAT WH1ING1AOVOULAY %Q‘Uﬂﬂigﬂ'lﬁ

o , @ o A 9 ¢ o 9 da A A
Llu'J‘Vl’Nﬂ’]ﬁfl]ﬂﬂ’]iﬁﬂﬂ’]ﬁqﬂ‘ﬁimNaﬂ’liﬂﬂlaﬂﬂuﬂﬂaﬂlWlﬂULLWﬂﬂﬂigﬁn‘Uqu TIVIMIBATTATUUANYT ANU

7 Y = o ¥ 4 v A Y J o ¥
1. ‘1/I‘ﬁimﬁﬂﬁ!"llEl‘L!ﬂﬁENGl‘L!lL'U‘]JE]“Vl‘ﬁiﬂ!Naﬂﬁﬂﬂ!aE]ﬂuﬂﬂaﬁﬂ!ﬂuuﬂﬂﬂﬂi&’iﬂﬂ1u

)
kY
) ¢
U

y ~ < o o o
2. aqmims"lﬁ’iunwswmﬁmmazmmmmu Taonaznssumsaouaa@ond nolu 5 Tuims

o Yo 9 G4
wmmn“lmmaqmsm
9 9 = < v A Yo a <
3. UDIDAUTIULASANULHUUDIAUSNITUNTADUAALDDNA "ﬂgv],ﬂﬁ‘]Jﬂ”liWﬁ]ﬁﬂﬂnga\‘Iﬂ?ﬂiJn’iUIﬂfJ
AMZNIIUMIMIANY IS5y Malnsadine melu 15 Juhimsnawniaagnssumsaeu
v A <
AALADN ANANUINTU
v A Y a 9 Y JY =) @ o
4. AUSNITUMIABUAAQDND  LIAINANITNIITUININUD 3. “lmsamﬂummmﬂ“lu 5 AUMMI

vasnnhiauznssumsmIannaaliyan Madnsidine asnnuiu

o

SAAgYANA auYysoing
a o ° Ja 4
Uszruamznssumsusmsnangasinousuumnglsz s ansmaniiuades

U 17 9a1nu W.el. 2561

UANGATHNAUINUNNTAUNITANARFTHIARYT ATUTUNNLANART NUNINEIARTEUUNIUY b 1N bo



MANUINN o
d o A Y g d o VY
suugnssamamsnamanyanauilunnalszaninu

da a d a v Aa d a Y v
AVINIVATAAIUINAYT MAIB1IIAINGT AUSUNNSFIEAANT HTIINGI1a8UDULNU

=} a [ = 4 o 9 Ia a Jd
13U ﬂﬁz'ﬁWHﬂmgﬂiinﬂﬁUiWTSWﬁﬂ’LjﬁiﬂﬁNﬂﬂﬂiml‘lﬁlﬂﬂﬂiWM'lﬂu VB TATUAADYT

A Y o Ay 04
"m-umﬁqa ﬂﬁﬂﬂiﬂﬁﬂ\?ﬂ'ﬁ@lﬂ'ﬁjﬂl

d‘ ] d' "9y ld'
NOYDUN..ooevvvveeees e PUUIH e MM
BT T 1o OO DM ettt e et et e e e e et eeeeeeneeeenn
FNUQ/LU I et eees e DUDVD/LUR oo e e ee e eee e eeeeeeseeseese e seeeeesensens
SR L R0 L T S TUTHRIG oo
o [ I o
BAU Y. e Wos INTANA.......... DINA ©o oo
A Ay ¢ A
(T0INADINITONTTUNTOTOUD U oevveerreeeesssseeeeeeeesssss s s
1 a 1 A A J 1 .
Tassunsuuazsuseu i IeNsMans iAAFeS HIIHANIIATIVADUFIUNI E-mail
VoOUAAINNVIVAD
oo e e e )
YA o ¥
{EUA1T04

UANGATHNAUINUNNT AU NITANARFTHIARYT ATUTUNNLANART NUNINEIARTEUUNIUY b U bo



MANUINN 08

'
a wva A

v v A Y Y v = | ) ¥ a v
ﬂ1§§U!!ﬁ$ﬂﬂ!ﬂ9ﬂl§!‘U15‘]Jﬂ1iﬂlﬂﬂﬂiulﬂH!!Wﬂfﬂ%ﬂHﬂ{]ﬂﬂﬂ1H!W®'§W‘U9’li (WY V)

[ =2

paaNDAve IS UNMsHne U

u

I = c’?z’) A Ao o = 1 o A 9 [ o o
LﬂuuﬂﬁﬂHTLLWWﬂ%uﬂW b mmﬁﬂymEﬂuam‘uuﬂamﬁﬂwﬂ%nu@mwaﬂmmmmﬁmnuwswm
° ¥ ' A o P, a . . i o
TIFFUNNINUA LlﬁgﬂﬂﬂﬁﬂUNW‘uﬂTiﬂigLllulla%i‘ﬂiﬂﬂﬂ3111311!ﬂ"liﬂigﬂﬂﬂ'f]‘]ﬂ%‘wm“ﬂﬂiill (National license) ‘ﬁ"l]ﬂ

J a [ a 2 A
IﬂEJfleEJTJ5$L3J1JLLE1$51J§@\1ﬂ’JnJQ%:ﬂ’JUJﬁ?iﬂiﬂaluﬂﬁ‘l_]ﬁgﬂi]ﬂigm‘?ﬂwngﬁﬂiiﬂ (7.9.2) VUNDUN o LT o !.!E%)'J

v A Y Y v =2
ﬂ1§ﬂﬂ!ﬁi’)ﬂf{d!"lﬂi‘ﬂﬂ1iﬂﬂﬂ‘ﬂi3~l

@

o A I = o A o A ) = & 7
®) AUSNITUNMTHOUAALADN !ﬂuﬂﬂ!%ﬂiillﬂ'li"]gﬂlﬂﬂ?ﬂu%ﬁ@ﬂﬂﬂlaﬂﬂ%ﬂﬂiﬂﬂ?ﬁPjﬂﬂﬂﬁlllﬂuu‘wvm

sz (uwu n)

¢ A A o o A 9o ! ) so A Py, g A v
o) lﬂmmﬂWiWﬁnjﬂnLWﬂi‘UﬁllﬂﬁHﬂﬂalwalm'ﬁﬂﬂ'ﬁp‘lﬂﬂﬂiuﬂ GLGIf!ﬂﬂJCV]ﬂQ‘V] Z‘qubhﬁaum‘du l!ﬂgmlﬂ
) o I a 22 o o A v Y o o
1]'53ﬂ']ﬁiﬂ1/]5']1]V]'Jﬂuiunuhlcﬁﬂgllﬂ\iﬂ']ﬂ/]%']q MU ﬁa\ﬁnﬂﬂjgﬂ']ﬂwaﬂ'liﬁaﬂﬂﬂ!a@ﬂua'} w']ﬂﬁﬁilﬂjjﬁﬂ'ﬁﬁau
% A [~ 9 % % A 9 £3 o a 4 [ = Y vYq Y
ﬂﬂlaﬂﬂlllllwuﬂqﬂﬂﬂNaﬂ’]jﬁﬂﬂﬂﬂ!aﬂﬂ @ﬁllﬂ5ﬁ'linﬁﬂ@nluuﬂ'ﬁqﬂﬁimwaﬂjﬁﬁ@uﬂﬂ!aﬂﬂqﬂ Tﬂﬂiﬁi%l!u’)ﬂ’l\j

fa oA = a
uamm‘uqmimmmﬂumzu"lﬂumﬂwuaﬂﬂ 6d Uag MANUINNT 66

UANGATHNAUIHUNNTAUNITANARFTHIARYT ATUTUNNUANARAT NUNINEIATEUUNIUY b 1IN blo



msAaRzIuumMMnaEimsinsaniuminsummdliny mvnsmaniiindss

. A AZUUUIAN -
INUNNITHDITAN , MIAANSUUY
(Goway)
1. azuuuandszia (Gesaz 60)
WM B EUNANGATUNNBM TR TinUNA 20 (GPA x20)/4
A 2 = Y A

(GPA tijpaugamsAnyIsUiln 5)

WaN13a®1 National Test Y94 37, (ANUNASVD 10 Percentile > 80 = 10

Percentile U9AZUUUINAGVDINATOUTUABDUN 1 Percentile 65-79.99 = 8

uag 2) Percentile 50-64.99 = 6
Percentile 35-49.99 =4
Percentile <35=2

AZUUUNATOUNIHIOING Y 10 09410
MeuazuuuaNlsznnveIvoaoy
MUINANINADNTUN Y
PHINGBIVDULAUYS 0 AD 1T UDUN
Tasumseensy

a d' ] 14 ]

U3523AN15991U Elective NN/ 1NN 5 Tyitpe =0

a a Y ' [ o

Hunaes NoenI1 5 IWHmMs =2
9100 5 UMT =3
6-9 MUINMT =4

Y

10 Jumsayull =5

5z 3amImauItensemsiausNaIuIY 5 0095

152 3amMIMAINTSUNANHIBNINTIUINBIAN 5 09495

Portfolio 5 09045

2. azuMuINMIaRUENM B (3ouaz 40)

Tagirsanannser s Ugma lvamsu ms 40

o Y Y Y
aoumnw Msunyruawzyti msldnin
Wauad Fludu
AZUHUIAN 100

UANGATHNALINUNNTAUNITANARFTHIARYT ATUTUNNUANART NUNINEIARTEBUNIUY e o

¥
UUT ben



MANUINT o

J CV=] ¢ a a0 d
mmmmmg1uam‘umlnamwwﬁmmmmaai

¢ @
o.  thaunin
a v v S ° v v = ) P o o ¥ A
sanedessdunmduvsdszme Inefvua ldaaniudnousy nangasmsdneusuumndlsesiiuie
a o 9 o a = da a J Y = wa 4
aiTasuaasnuianud Ny lumsyszneuimTIwnsnssy mnnsmaasiuate; wdedinuanianuna

o A v o ' A I o
W sz Bludetisauvesunnean ndremsiauevedlansinensuiuginnuianusunglumsiszne

FNFNIYNITN AVWAZDYTIVIAN ] W.A. & bo

d o =K d o Y A | dild' dAa a d

. nam@nzanydpousimdlsziinnailummgdirerngmanymaniiunays
@ 8 da a J Y Yo [ a v v A o 1
FoniudnpUINAIINFM AN AN VXA 04 183 UNMITUT0I NI INeNdeT TN Ngur ) szma ne
I A @ ° ! S
Taglian1ui insesile gunsal yaaing mmmmzmiﬂizmﬂvj’mﬂ WAsgIUMIIRUsms Lgazﬁjﬂﬁ'ﬂﬁﬂﬂaum
< P =y s a A do I
AuldaunusinauzeynisumsAnousuagao U @1 smMaaiiunaesivua TagaNuiuso UV 1Y
2

Ineaessaunnduraszmalne tazunnean fail

0.6 1A3D93D

]
A A

Y A A o & = Y
Gl’lelLﬂi’fNM@ﬂ%TLﬂHiuﬂTiNﬂ@UiMqﬂuﬂ
A U v a v @ Y (Al A A A a g
- mﬁmmﬂmwsqmmum%uﬂmmmgu"lmaumg'ﬂaﬂ SPECT %30 SPECT/CT lagiiinnsnounineiyielu
39 a 79 Y A a 1 "y A
MILNUVUBYA UATIETVNUDYD FIWNNN ﬂaaﬂ%uuﬁmwaiugﬂuwmawwmmaﬁmm DYNUDY o INTOI

9

4 ' 4 a 1 3 a '
- 193990180 PET/CT Tasliinsesneniianesmielumsinudoya Insizrdoya a5190m aaeaauudawa lu
A a PR ] A
JUUDUNTEWIININD5A199 DE191DY 6 1AT0

- Detector probe ORI thyroid uptake
- Dose calibrator 101 standard source
- Syringe shield
- Survey meter
- Personal radiation monitoring devices
o.lo aoun{inau

v v A4 A Ia a
- HIDIATIINUIAT LB NNNTAAT U AATYS

Aa oA [ a L g v W [ o o v w

- Houl§iians5ad (hot lab) USnaNNUMIAUTLASIE §ATU (laminar flow fume hood) Hazginsainniesad

a Aq ¥ DX v A a Aa 9 A4 o
- vsnandediesad Tasmsaauaziuy wieuniiasensasniny
- Uinaiims ldmsiuiuased desinmstlesduduasiennidesaiisame

= < v @ [ =}
- USNANUMNNUNUASIE

Y o v @ 9 1 Y v W v [l Y Y
- dewenmmizdmsusnedielu easnuiunsidedaies o Hoa

- deulfiamsmirsnuenivayy anniuinousuasiidenlfiamsnawnsaldmsminayu wagsesiy

e ld

UANGATHNDLINUNNT AU ITANARTTINARYT ATUTUNNEANART NUNINENAUTEUUNUY ndbe U be



.o YAAINT

Y A Ao & = Y]
@]ENNuﬂaTﬂﬁWﬁ]'llﬂusluﬂ'ﬁp‘lﬂ@Ujllbl@!Lﬂ

.

wa A

d o =2 Y A IR ) Yo A o A o A 9 °
HNNg aamuNﬂa‘usmmmmmmmﬂmugwum 10 1/imaaauumwauﬁmmmgmm%mmﬂu

a

a I a 4 o [}
ﬂTiﬂigﬂﬂﬂj‘KT%WL'fl"]ﬂﬂiiﬂ ’ﬁ?"’ll%']‘]fﬁ?ﬁ@]iu'f]maﬂi INUNNYTN W%ﬂLLWﬂﬂﬁﬂWiUiﬂQﬂﬂWﬂﬁjﬂﬂ lo
o Y @ v 9 9 o £4 [T 1 s Y
au Tagiualdaoiudneususudinsumsinovsuldludadiuilas o au aee19158d 143
= Yo Y A o v o = A = v A wa
Nﬂ@“ﬂﬁll lo ﬂuuazmmiﬂ@ﬂmumwwmﬁmum]ﬂamu ‘H5f]ﬂi%‘ﬁ1uﬂ15ﬂﬂﬂﬂiﬂﬂ$@ﬂ\1ﬂ{]ﬂ@]\ﬂu

A o ] U =1
namunwemans naunassuudl liilesni « 1

a

v Al Jd v ala Jd d a @ A v a J 2 A~ a A 1
wndlana dnananmsunnd (QailsyanIn) nseiinInemans Qalsya Innlgaameumi

5]

v aa o o, ] Y
UﬂwﬁﬂﬁﬂTﬂL‘Wﬂﬂ) DINUBY 0 AU

v v =

o a o v v a A o Ay a A . a d A A A P Y]
HAUNAYING UDIHNAVIIA 1190 UNIANIIA Y1 I0 UNINYIA1ANT (Emﬂifﬂmu’]ﬁ ‘V]N]uﬂ']jp‘]ﬂauillﬂ']u

5]

v o A i 9 = A A t4 o I a a Jy v Y J a <3
INAVYINADYINUDY 0 1l “H3@11“1Ji$ﬁ°ﬂﬂﬁﬂ!ﬂ15‘1/]N'I‘Ll‘VINL’J"I)’ﬁK“fﬁiH’JLﬂaﬂilliJu’fJElﬂ’ﬂ & ‘ﬂ) 1y

NUIMBE1T0E o AU

~ ~

14 v A a v v A a a A A v A d a (A Ao
UAAMNINNATIUINTINAUA UDIITNAUA (gmﬂiﬂgmm) HID UNINYIAIGTAT (gmﬂsmmm ny

o 5]

o o Ia 4 19y 1 I o ] Y
ﬂﬁ$’d‘]Jﬂ']ﬁmﬂ'lﬁ/lN']‘Ll‘Vl'NL’J"]fﬁ']ﬁGliu’f]l,ﬂaﬁlﬁlluuﬂﬂﬂ’ﬂ &'?J) WU mIUee1908 o AU TﬂEJ'LQIﬂﬁ"Iﬂﬁ

Y (a2 ua Ly ' = o v o v s Ay Yo o
@ﬂgummm\mmumiﬂﬂamu Waﬂq@iﬂ]iﬂ@ﬁﬂu’f]u@]ﬁ'lﬁli]'lﬂiﬁﬁﬂ'mﬂ'lﬁlw\lﬂEJ ‘Vlvlﬂ UNITIVIN

Tagdninamisingiodua

S =Y (Y da a d
. NNUUVINITNITATIALINHINNNIBAITAIUUAALS

@ a o Ja J o o o
ﬁﬂT]Juﬂﬂ@‘ll3EJ%$ﬁ@\‘iﬁiﬁiiﬂﬂ!\iTL!‘U5ﬂﬁﬂﬁﬁi’]%!La35ﬂETVIN!.'JGHF’HZW]iu’]&ﬂaﬂﬁ%1u’]u&ﬁﬂ\1w9ﬁ1°ﬁiﬂ

¥4
msdnousy Tasauasieae liil

Sunudaniumsilneusy (au)
NUUIMS o o » I &
SMnOUMITUEIEMS (ﬂ%&/’?])
Diagnostic NM
Oncology o o <o 8o ®00
Bone and joint &oo oo ®oo oo oo
Cardiovascular ®00 60 olwo emo oco
Endocrinology (CA Thyroid, thyroid, parathyroid) lwoo lb&o @moo m&o &oo
Respiratory system ®0 66 olo om o0&
Urinary tract &o XE&E bo o& o
GI tract ™o n& co & &o
BMD ®00 oo lwoo lw&o Moo
Others ®0 66 olo om oc
Therapeutic NM
Hyperthyroidism lwoo lo&o @oo m&o coo
Thyroid carcinoma ®00 ®00 eolwo ®mo lo¥Xe)

UANGATENDLINUNNTAIITANARTTHARYT ATUTUNNEANART NUNANENAUTEUNNUY ndbe YN be



~ ! o o 7a ¢
lo.& HOaaNANAsTUVUIMINTNsaMmaATmINzanfumMsneusy Aoaiidis ez Nsasnwmanasiundes
o 2 a = o = < A Y 4
MYIBINY VUIMINFEIAUNANHMINZaNAIMIHNeUIN T uumaduaInsdumsunng
lo.b HPAN33HINMIuazMsdssiuganmn
o = Y @ Yy a a v o Yy 1
aonivuineusuazdestaliinens s Immstazmssziugammaiuaue laun
a a . "y A ¥ vy 1, . .
0. Madszaimmslumairymitean lidesnindeuas < a5 1AuA journal club, interesting
. . S
case, conference, topic review uJumu
v
. Mylszaguiwszrnimaivymitenu livesniudouas o A3
mydszauimnms luanyuzou
o v Y Y = ' a ~ )
advayuliunndddlnousy lswilseguinmsuenanuiam Temeaounis

nunssumsdsgnuaunmedislasdanilsedeainaue

o = ' A wa 9 Y} o A Y <
‘Vi?ﬂﬁl!‘l"iﬁj: ﬁmuuNﬂamuimmwmmmmaﬂmﬁwma% m%“lﬂmamuausaumaiﬂﬂmmmu%mm
v v
ﬂﬂ!z@‘l%!ﬂﬁﬁllﬂﬁﬂﬂ@‘].limlazﬁ@ll"l ﬁwm%mﬁﬁmmaﬂ§1‘7mmmiﬂﬂuwm’dm

l.cd amumwmmamﬁu?lnamu

4
=< v A

aonuineusuT Ao UMNHaIeeE1e AuuNUMuEN lumsHne sy fail

L= %3 9 ' LY dlo a 1% o [ = o o 9
amtiillneusunan ldun  aoiufneusuiduiumstamangasmsineusuumndilszitu uay
o A = I~ @ o 1 o 9
Tasveusiannunnean litladiuaanivilneusy Tasdalitdidrsumsinousu dsulseaumsaioinanniy

a U

= o A g Vo ' o
Nﬂ@ﬂiuﬁﬂ@ﬂ'ﬂﬁﬂq%i WJmﬂunaﬂummﬁxaxnm lo Gl;‘l«! [2)] "U@\?Wﬁﬂ@fﬁﬁ

a v o

o 1 =1 Y U @ 8 3’, 1 1 ds@’ d' o v = 4
aodusnidneusy laun aoniudneusuaws o uisyuliiduiiumssaimangasmsineusuunnd
o 13 v I 5 ' @ @ o o 4
PszdrthuldSvend@nnummeaniiluaoiidnovsusunu  Tasvaldgihsumsinousulasullszaumsal
vinpnaiy Tasuaazuvadina lidini o T e vesszeznawemdangas
Y ' @ 1 o wa I 5 [
aaiidneousuauny  1dun  anniudneusuldsvoydaninunneamliiiluaanivuflneusuaununy
o o A o = 4 o 9 1A o YRR o S Y a
aoniurdn esamstnevsuunmdlsesnhnludunaaniunan iaunsadalszaumsalld  Tashonssu

aenariieswnuudidestiszeznarsiunu lisinn o heu uaz linu o Tu o vosszeznavemdngas

¢e000

UANGATHNAUINUNNTAUNITANARFTHIARYT ATUTUNNLANART NUNINEIARTEUUNIUY b TN bb



