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AusIaUsANaUsEaIR | ATNISRNDUSULAZNITIA LUININISUTELEUNG
Uszaunsalmsiseus

~ oy

HAAgL TS - sdeusvuussene | MR

medical radiation

physics LLae

radiobiology

~ P

um’mgwugmmq - ﬂﬁiL%‘EJULLUUUiiEJWEJ: - McQ

anatomical imaging - OSCE

dladesnisly
Lﬂ%aﬁagﬂﬂim‘iumi
ATIVAIVANEARNS
TuAdes vannisiay

WATANITAIEATNNIG

- On the job learning:

farudmeiuans |- asiSouluuussers: |- Wiitten assignment:
indy3d - On the job learning: Essay
(radiopharmaceutical

)

farwdlusesnis - MsiPuwuuusIeny |- MCQ
Josriudunsieomeded | o the job learning
winnsnsldiaiesile

Tun15¥nAULIT9E

Fudeszou TavsAu

wagnnIeiieados

ﬁmwiﬁugmuaz - MsidBunuuussene: |- MCQ
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namansiuades
SIWRINaNNIT quality

control ¥94,A594%I8

A4 9)

o | @50fn AT - Journal club - Direct observation
ULAZOWBMANGIAY | | oo oresentation and feedback
Uszansiiiedily - On the job learning
Uszgyndlun1snga

3y Msulananis
M573 N1SWLIA ey
ASYRRANITNINY

Fansinaeslnetig

A LNGREGH

o.@.0.en Competency en: ﬁﬂwziwi’mqﬂﬂaLLazm’i%ami (interpersonal and

communication skills)

AUTIOULNNIUTLAIA | ADNISRNDUTULAZNITIA LUININITUTELAUNE

Uszaunisalnisiseus

o |@unsofeansiuiie | - msSeuwuuussens: |- Multisource feedback

R HUNATEY Az

- On the job learning:

v =

Aawalalngnsenina

¥

ANTINLINADUTILDBAD

ARFLGAR

NMS0EDEANTRALAN - C - Written A men
o | @UNFADAINIYNY - mM3sukuunguees tten Assessment

ne ANWIVIINAY - Direct observation

W vy A (small group
My gulaagnad and feedback
~ = teaching): '

UYFLaNTNINLAY s - Multisource feedback

WANNTEY - On the job learning:
o | @wnsadeaEsiv - Multidisciplinary - Multisource feedback

AU NN team meetings with

13w tooens clinical referral

LANNT AU teams:
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https://drive.google.com/file/d/1J7_6528DvIgV7uqgEKTqFkNHQDVEY4Nz/view?usp=sharing

- Multidisciplinary
team meetings within
nuclear medicine

unit

< | fvinwzlunsli
AT aeven
AUSLazUsEaUn1Ial

IGIAIGIERARR

- On the job learning:

- Multisource feedback

1
=

€ | aunsndeansnig
s Fodannse

A € A A
UNA Lazasuselnnoy

9 loogramnya

- On the job learning:

- Multisource feedback

5.0.0. Competency & NEEUTHALNITHAIUIINGIUNTUJUR (practice-based

learning and improvement)

aussousNnaUsEaen

ATNSHNBUTURALNITIN

Uszaunisalnsiseus

LUINIINTUTZEIUNG

o | @wnIniSeuiuag
Wamuvinuelesne
AULBINNNTUHUR
dieranltlugua
$hwn waginmugae
wuuavanu I aw o

DYNLNAUTEY

On the job learning:

Multidisciplinary team
meetings with clinical
referral teams:
Journal club

Case presentation:

- Direct observation

and feedback

o | @u1saInne Useuiu

ANIUIY WATNUNIU
1 @

550uNSURE 1 TU

¥UU

- Journal club

- Direct observation
and feedback g/l
LUUUSELHUAINTTY

ABINNT

o | @wnsavinauidy

NNNITUNNI LAz

- Research:

- Assessment of

student assignment
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AVNTDUNDAS1999A

Ausivdla

b.0.b.¢ Competency & ANNAINIIALUNITINUAIURENITNTE (professionalism)
5 % & Y a b4 aa . . . =)
FIUYNAUANBAETDINUTULLIBUINADATIN (continue medical education) %30

AIWAUNIBITNGBLLBS (continue professional development)

AUTTOULNNIUTEAIA

AFN1SHNBUTUKALNITIN

Uszaumsainisiseus

LUINNNITUTELIUNG

1N0USITU 38575

[y

LATLINARDUAGD
AUAY QYR B3N
VNBUTILITITNLAY

YUY

- On the job learning:

Multisource feedback

ANTNDINANNNTHAY

Stiae Tl

Y

WenujjuRrerUae

SN

(WA LWRYR FAawN)

- ATISPULUUUTIENY:

- On the job learning:

Multisource feedback

aunsauszynaly
A3 wazthiinwed
lpannnisindunge
TunsauagUel
WNERUNUUTUN VDS
fUae wayndng Ui
YIATUAYUNIS
adeuarnisinuily

VULUU

- On the job learning:

- Case presentation:

Direct observation

and feedback

anuaulalils uax
anansanaunlug
AUl iSeusadig
folloimanniin
(Continuous
Professional

Development)

WANGATNNINNOUINNTANARTINARYS webe

- Journal club:

- Research:

Direct observation
and feedback
Assessment of

student assignment

3
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¢ | Zvinwza1u non- - Onthe job learning: |- Multisource feedback
technical skill
(communication,
body language,
decision making,
problem solving)
WAZAINITAUINNT
IANITAOUNITAIAE

Ioegamunyay

5.0.0.5 Competency o: M3vIBUfURIaRAARDITUTEULAUNN (system-based

practice)

AUTIOULNNIUTEAIA | ITNITHNBUTULAZNITIN LUINNNTUSELAUNE

Uszaunisalnsiseus

o |@nsauuAnudl | - Onthe job learning: |- Direct observation
AUTLUUVIUNIY and feedback
FEnsHLARYSYINaU
loogranunyau

unansigwmalulad

GREGIINIG!

o | danudnla - On the job learning: - Direct observation
NEUIUNTIUNNT - Independent self- and feedback
MAUQKAAITY directed learning:

Uaonfun1anused

(radiation safety) #1®
VU 1A YAans

a a 1%
MAYIUVB Lba e

Aauando

o W1laseuuuINIg - NSBYULUUUTINY: - Direct observation
FUANUATEIBIINEY | - On the job learning: and feedback
VOIUITHNA NIAWD | - Case presentation: Ly

AUae Iagailatiandn

AUNULATUTEANSHAT
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LRI UUN Y

AENIULARYS
¢ | @uswlufanssy - On the job learning: | - Direct observation
HANIAAUATH - Multidisciplinary team and feedback

meetings within

nuclear medicine unit

bl AInssudITTInTFenolslald (Entrustable Professional Activities: EPA)
wndUssduasgnusidiy Aenssudndnidedelilald FanssumedniFwiumne
Usya1uanunsauualanienueslneludelnigmiugua‘, Entrustable professional
activities, EPA) & Aanssy TngUseiiuiudnanuantngs (level of entrustment) WU & sz
(& ) MunasinsTinousIves T InedesdurmduisUssmalng war aunAunYEnanS

a = 4 1 % &’
Juedesuralsenelne @ail

Entrustable professional activities, EPA Level of entrustment
EPA @ Tl o (Level o)

NMUEUNIATIARUIMETTNMIMaYmans | awnsaufiananssulanieldnisnivay
fAdws (planar image, SPECT, SPECT/CT, 2898191550819bNATA
PET/CT, DXA)
Ui (Level o)
EPA b annsaufiRRansslineldnstuug
nMsulananisnsamasenansiuadefidield | veteransd
NTItARY SN TINadsuenlsa (Interprets
exams, prioritizes a differential diagnosis) it o (Level )
aunsauinnanssulalaeiienarsdlv
EPA e arutewEewdiefenis
N5A0A1SHANIINTIININTAMAnSTaAGeS

a vaa

FAIMRULINIATIARUFUNNEITR Wag/ | Ul & (Level @) anansaufumnanssy

IeMssnvInnymansiluaies lomenuedlaglidesiiuaua
(Communicates results of exams (verbal and

non-verbal ways) and recommends %ﬂuﬁ &

appropriate next steps) (Level & anunsaufjUiRnanssulesie

nutedlaglifismiugua uay AuAuKi
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FPA & Uszaunisaitiesninla

Mnwelun1IngiIa NSRS wagn1ssnw
MaNYAEnSELAdYs (Obtains informed
consent, preparation, performs and manage
patients after imaging, procedures or

treatment)

[

TnefanssuAnTndienalilabofazfianssuasianudunus uanssaushaasAumall

AMUFUNUSTZNIN9 EPA UAZAUITTAUSHANNIGIVITN (competencies)

Competency
EPA @

o. MIVTUIAEUIY ++
b. ANUSLALTINYETRANITIYNTTY ++
on. YINYEIENINYARLAYNNTHDEANT +
& NSFIUTHALNITHAUIINGIUNTU TR ++

& ANUEANTAIUNITINNUAIIVAN IV TN Tey -

TRudnvarvesrudulFeuinaondin

A L% a IS ! =

IO SHMUIVITNHBLLDY

o. Myl URlaenaqeaiusEUUAIA N +

+ U809 NITIBY

++ MUNYDY LNYTIUIN

EPA

++

++

++

++

EPA o

+

+

++

WNNEUTLIUIUNLANTLADUTUTEAUNITHNDUTULASTUUNISHN LA DI TUTA

EPA &
++
++
++

++

ANMUANNNTONNULNUNATNUALAE 519 INNFYSIFWINNI WU senalng way duAunYAIans

a = [ 1 A
JumdeswisUseinelne fe

(%
Y

1) msdeutullegszAunmineusunsedulin b:
A99AINUAILITODE1UBYTLAU o
2) nsieutuluegsedunsineusuvisetuln m:
A99UAINUAILITDL1IUBYTLAU
o @ (Y] = .{’j dd‘
3) ANSELSATLAUNITHADUTUTUUN on:

AD9LANNANNSDRYNNLBETLAU &

o.m 1HBWIYBINTSHNOUTH
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wanansnstneusuwmgUseartiug dn1siineusuaseurquusziuniedensluil lng
mvuaimuINsluNIHnoUsH (milestones) mMudulneazideandlunianuiny o
o.0n.0 ANNFVDIEIVIVINYMAaRSTIATES (18aBenndlun1ANWINT o) AiieITeeiunig

Wady MsvsuialsansenizvaUly

o) PuiugIusinemaninsumes Afanudsiustunismsnaitedy uae
nsinwlsamanymansiinges

b) AIETIUImMdanudu q fiieades

o) PSTugUeRAN AN suInEuasTad

@) eudiasndnnisiugumenmanitades

&) AnuimaYmanitdaadesaatn

o) Radionuclide non-imaging studies

@) ANUIWAEVENNITVBIETINFYTIF

®) mwwmwu%amz@ﬂ (Bone mineral density; BMD) Wagn153LAS1EH
29AUTENDUVRII19NE (body composition)

&) MIsnwlsananeaansiiandes (Therapeutic uses of radionuclides)

v
Aaa v

©0) ANNFNUFIUNPNUTIFITA

Y

0®) ANUINUFIUUALNANNTNNATUTIFTNY

b.enlo ARANITNAFTEA

.. N15FRAULaNIeARTN

o MIdpavasndudod aumana

b WNYENSA0ans

.00 F3YTITUNNAITUNNG

..l NTANTITUGY LAZTEUUUINISAVAN

D.0.6 NYNUILNITHINNE

b NANNITUITUITIANIT
o.m.eo0 ANNUABASELaYENTYREUE
0.0.66 mi@LLaE‘j‘UﬂTwﬁgﬂmﬁLL@SIR]“UENGMLEN
o.m.eb 58 T8UITENINITUNNILAZITAENIITUININEINIARTN

[y a

b.en.em NYANERSDINANTIUTIUTLINY

43

b.m.ec NOANTINLALEIRLAIERSIUUTUNUDI1UIYT (Radiation protection and waste

management)
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[

b.& 1591139
H3UNSEnausHABwindLeg ey o 1389 laganansadeninanuideuuy
retrospective, prospective, cross sectional, systematic review ER! meta-analysis Tu
1 =% ) Va v v G Ya s v
serinmsineusy lnaduildenanvsedinusuan
lngn19913de ns@eulasesawasenuaiuanysallidwmisnunnanansnis
AnausuwnmdUszantnu iedidnsanuianudiunglunsusenauindniagnssy aun
LFNERSAGS WA, beod VoITITInedeSELNnduitUssmalneuazanAunYAans
a A < Y =
TundesuisUsewmalng 1Wundn (MeRuIng <)

o.ce ANANYULUBNIUINY

' '
a v aa

Junsiterssulul vdewmnidumidderlduunanfiinnsfnviuneuly
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Wodunanuideuseinnnsusyirmiduseuu (systematic review) wag meta-analysis
AT b 1 oI PR FIR Bt

- pndUsEAtnukar 911 TERALTUNUITEYNAY ABINIUNITBUTUAIUATETTIUNIS

AWuluAu waz good clinical practice (GCP)

- ATEYNE0RalATUNTELIRIINANENITUNITITTITUNITIVE AUNUTIVRY

ANELINVIEAIENS IHAINTAUUNINESY

[y

- Afenniesiesdidunelideriimunves GCP wiosuidouiduiigndeuas
MHNENAUAINNITY
- lnwilveviionwdsngulumsiiiauonaniidoasuauysal uiundngelviiva
AMVELazN1WINg Y
o.lo FBANTUNT
Sofuunmeuszdriudnuiineusiluanituudy madn e, auzumeomans
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anduimuaiaunsluniineusy (milestones) vasgiinsuniseusdluusiazdul duiolull

N13HNBUsY (milestones) Wil o | wtudiie | auiudi «
level of entrustment
- Bone mineral density using dual energy x-
) en &
ray absorptiometry (DXA)
- Bone scintigraphy (bone metastasis and
primary malignant bone tumor) including
G o &
planar, SPECT/CT and 3-phase bone scan
technique
- Thyroid scintigraphy () on <
- 1-131 diagnostic and post-treatment total
G o &
body scan
- Renal scintigraphy, including cortical renal
&) m &
scan and dynamic renal scintigraphy
- Radionuclide myocardial perfusion
&) m &
scintigraphy
- Tumor imaging (planar and SPECT/CT)
&) m &
including parathyroid gland
- 1-131 treatment in hyperthyroidism © on &
- |-131 ablation and treatment in
G m &
differentiated thyroid cancer
- Gastrointestinal scintigraphy, including
esophageal transit and gastic emptying [ on 4
scintigraphy, Gl bleeding scan
- Hepatobiliary scintigraphy © on [y
- Perfusion/ventilation lung scintigraphy () on &
- Radionuclide ventriculography © ) [y
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- Lymphoscintigraphy, incluiding diagnosis of

lymphoscintigraphy

lymphatic obstruction and sentinel ©

- FDG-PET/CT in cardiology

- FDG-PET/CT in neurology

- FDG-PET/CT in oncology ()

- Non-FDG

PET/CT in oncology

AR A | A

153, 1-131

- Radionuclide therapy other than (-131

treatment in thyroid disease such as Sm-

MIBG

il o #11150U5)U
il #1u150U5)U
i o #u150U5U
U
U

LY

IUN & @11150U
JUN & @1u150U

anssulangldnismiuauueaasdesns Inade
anssulanelinistuugveenaisd

Gh
Gh
Aronssulalnefionasslianurismdediosonis
Ananssulamenuedlaglifesiugua

Gh

anssulimenuadlaglifesiiuaua way muaudiivsvaunisaiteeninle
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AMANUINT e

dy [ 4 =2
HIDNILATNAAWSVDINITHNDUTY

v W

o. AMUINITINYIAEATAITUNNG NTANUFNTUSAUN1995997TadY wazn1sTnwilsaniady

AanstaAaes

- MEANAMERS
a a
- #@9Inen
- Wndinessend
- WYIEINEN

- AU IUNIENd 1l Fualuasiinine)

B, AMUININUNNGa191aU Nnetas

91YIANENS

- NINSYAIERS

- syuusienlivie (Endocrine system)

C PN NSUALSYUUTNARWNG (Gastrointestinal and biliary systems

- szuumlaneznasaiaen (Cardiovascular system)

- szuumaumgla (Pulmonary system)

- syuuidenuaziundes (Hematology and lymphatic system)

- sguuyszam (Neurology)

- szuumaaulaaniz wazssuuduiug (Nephrology, genitourinary and reproductive
system)

- syuunsEAnLaznauLile (Musculoskeletal system)

12159398 (Oncology)

[ [

b4 &' 14 aaa
. ﬂ'J']SJEWHg’]UVI'NW]UiQﬁ’JUQQEJ

- AINAAYI19NNNS9E (Cross-sectional anatomy - basic clinical CT and MRI including

those findings)
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- anuisivgealunstinisidadelsalagn1nea1enie3ed (Comprehensive knowledge
of imaging diagnostic thinking (e.g., advantages and limitations of various CT
protocols that can be used in PET/CT))

- amgnenne$eddy g fduiusiunisulananinanemsavenansidaades (Correlative
imaging of NM images and those from other imaging techniques)

~ AseTamAEnsedsu g Avaelunisidedelsasruusig (Special diagnostic
investigations in cardiology, lung disease, gastroenterology, hepatobiliary
dysfunction, nephro- urology, neurology and psychiatry, endocrinology,
hematology, oncology and infection)

- wdnnsuazaiiavesnisldansiivSiduarasdieuiisuausneaiede siudde
v damsseds uaznneiiliifisusvasd sufmsguadosiudefanmglifivsyasd

(Types and applications of X-ray contrast materials and gadolinium chelates,

contraindications of contrast agents and management of their adverse reaction)
& AMUINUFIUUALNENN1TVRTIEThM
- LAS0LENNTIETNE

- ﬂ’]ﬂ‘a’ﬂ'ﬁﬁlﬁﬁf\]uagmﬂﬁﬂ%’mL?ﬂﬁ?ﬁ@%ﬁ'ﬁLﬁaﬂﬂUﬂﬂi'ﬁ’]\‘ILLNU%ﬂT’J’]I}Eﬂ’JSM%L%Q (L‘L!LL\‘ilﬂ’]i

'
=Y

ATIANDNITUUITLEVDILIA ﬂ’]iﬁ?ﬁ‘u@%@UL%@ﬂ’ﬁﬂ?ﬁ%ﬂa)

4

- WEndNugIuvesEinw
- navessdErelafaunfuaziounzis
- HALNSNYRIUINNNNTINYIAIYSTIE

- AMERNAUNeE@shw

¥ aa s ¢ a v a
&. ﬂ'J']SJEVI’NWﬁﬂﬁﬂ"IiLLWVIEJLLﬁ%‘U’JiQﬂ*

aa s a

- Wdnas9d (Radiation physics)
- %1598 (Radiobiology)
- n3UesUsURTIMANTIE (Radiation protection)

a 4

agdnedwnumangnsvesanauinidndnisunmelng
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b, AMUSLATUANNIINYAARSTATYS

1

- NANMINNAENS adA AdleranS LazAouURILADS

- @sundsad (Radiopharmaceuticals) wagnisidenidansindvsvdfimunzaluusaszisa
WAZDIE

- Tracer kinetic model

~ msWeSesile (PET/CT, SPECT/CT, gamma probe) annistunisanenimynanamans
Adys wag Image processing TINRINANNITAITYIN quality control

- wannslunsinuTunusd

- MANNIVBINITATIVAIIUN UL wvesNdanseanlaglyd Dual energy X-ray

absorptiometry (DXA)

Radionuclide associated treatment technique

4

. AMUINILIVAEnTTARYIAGIN

ﬁmﬁmmiﬁlmﬁu Patterns of radiopharmaceutical uptake; normal and abnormal
appearances of images, normal variants and common artifacts in images Imzuwmﬂ @fﬂ‘l‘i

- syuulsyam (Central nervous system)

- szwﬂﬁz@mmzﬂé’wmﬁa (Musculoskeletal system)

- szuumlaneznasaiaen (Cardiovascular system)

- szuumaiuiela (Respiratory system)

- SEUUMAUDIMSWATSEUYNAUNA (Gastrointestinal and biliary systems)

- deuthane (Salivary gland)

- spvumeiuliaane wavsyuudunug (Genitourinary and reproductive system)

- syuusenlivie (Endocrine system)

- 38UV Reticuloendothelial (RE system)

 syuuivdes (Lymphatic system)

- 5zUUUNMaNs1aNY (Integumentary system)

. Radionuclide Non-Imaging Studies
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- msviugessenlnsess (Thyroid function): thyroid uptake, perchlorate discharge

test
® ANUIUaTVaNNITVsEsINFUTeE

- ananUAvIenuanYMrYesaTndvSed (Characteristics of an ideal
radiopharmaceutical and precautions)

- Production of radionuclides

N. Reactor-produced radionuclides
9. Cyclotron products
A. Nuclide generators

- mmifl:ﬁaﬂG’Tuiumnm%aumam%%ﬁ (Preparation of radiopharmaceuticals,
including SPECT and PET pharmaceuticals)

- mmﬁﬁugmiumimuquLLazm:]aaauammwmmmimé’m%’ﬁ (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)

- mmifﬁugmﬁlmﬁ’umﬁmLﬁumimé’%%’ﬁmzmmméf’g (Stability studies and
storage conditions: Problems of radiopharmaceuticals during storage, mechanism
of decomposition, factors affecting stability of labeled compounds)

- paduldisuszasAanmsluansingdwsssd (Complications in the use of
radiopharmaceuticals): Adverse reactions to radiopharmaceuticals, alterations in

radiopharmaceutical biodistribution
©0.1ANNTSUATANITUNTITATIVAMUNUILUUYBINTEAN (Bone mineral density; BMD)

- MsiAAunUILUWYeINTERn (Measurement of bone density)

- daudd nsulana uazdenisse

- mMInseUssliungnseandunaain (Vertebral fracture assessment)
- MTIATIEIAUTENEUURITINIY (Body composition analysis)

- Trabecular bone score
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ee.NM33nElsANIaTAERITIARYS (Therapeutic uses of radionuclides)

- wanms (Principles)

A, nrsasaalud esdudl sndunazii sadesneunisiasanlinissnen (The
investigative procedures necessary to establish the need for such therapy)

2. n9denld radionuclide therapy (Therapeutic uses of radionuclides) Fousd
wazv o ulunissnyilsan18n1319 radionuclides (Indications and
contraindications for the use of therapeutic radionuclides, including their
value in relation to other therapeutic approaches)

. mazsuaq;liﬂaEJﬁL{‘jJu%’amaszi’ﬂumi%’ﬂm (Special problems of patient care)

4. MawTeNiIUIenaunTinyl MIUSURMITENIUaENaInIssnYY SIU0INI3
Jo9nuouns1en19594 (Isolation and precaution periods for patients
including radiation protection and safety)

2. NTIAIUINLAYIAUTNIUSIE (Dosimetry to the area of primary interest, to
the surrounding areas, other special tissues or organs and the total body
exposure)

2. wafilifisUszasdaasnssne (Potential early and late adverse reactions)

Y. MaNNITIUNNTAIUIUSHIUSIEd 1 MTUNI95N®IA28 radionuclide therapy
(Principle of therapeutic dose calculation in each specific application)

9. wAadALazI5n1919 radionuclides Tun1s5nualsaszuun 199 (Proper
techniques of radionuclide administration)

a. Hranaiiminzadlunsussduranisine (The timing of anticipated clinical
response)

N1SAARINNITTNEILazUTELId U 8N155n w19 (The follow up care and

&

evaluation which are needed)
. NMIUIMTINNTVEEN939E (Handling of waste)

0. TunpukarnannITluNTUIMISInnsdmSul Urendessunisindavseldedin

(Procedures in case of emergency surgery or death)
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- MsUsegnAlin1ssnwme radionuclides naadtin (clinical application)

n. nsUszgnaldnissnwdie radionuclides mepdiln 19w 1131, 1-131 MIBG, Lu-
177 PSMA, Lu-177 DOTATATE 1@

v. Sr-89, Sm-153, Ra-223 etc. dwiunziiefinszaieluiingzgn

A. %anN13984 Radioimmunotherapy

5. nann1stun1sTnenae radionuclide therapy Tu solid tumors (Principle of
radionuclide therapeutic applications for solid tumors such as hepatoma)

2. ®anNISUNTINEIRIe radionuclide synovectomy (Principle of radionuclide
synovectomy (synoviorthesis): using radiocolloid such as Y-90, colloid by
intra-articular injection for treatment of rheumatoid arthritis and other

inflammatory joint diseases)
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5 (W.e.) IANIATITIUITY
6 (5.A.) goulAsesrsnuIdeluniaiann
7 (31.0.) - ¥9UIRINAMLNTIUNTITYEITUNTIVY

- YenuatvayunuITeInuayunInslusaznewenaatuy (mnd)

10-11 (w.e-wa) | dalasesnamsidelviaynssaumsaau

11-12 (wa-8.8) | 80uUlAses1en1sIeiuaunssuN1saau

13 (n.A.) U5ulas9319m e iuaynIsunsaou)

14 (a.0.) Gufiuteya

21 (8.0 thiausruAuntnedde s 1 leasdiuinm

26 (a.0.) thiauaeuAuedde s 2 Tnsmsthiausluiiuszgalunieia

27 (n.v.) TnsgnveyalarasuNaIidy

29 (n.¢.) Jovhasaiadvatuiulienansdivinnuiuudle

30 (5.0.) thiaue Final Research Tufiuszaaluanainn

31 (a1.0.) dersauideatuauysaiudeinusduatuildsunsinuriudmseldsu
n1InausuANNWeAaaynssuN1saaur N sUsElunad s ulTznay
ansuTAn s Ui AT

32 (n.w.) AU ILNUSIUDYNTIUN TEAU

vanews: 1. fvuanadnanealasuulasldmuanumngay
2. wwdUsz iUl m veaeuineninug IddeideldnsaaouinufiRaanms
sinaq seluiinsudauug

- siunsuFURaumuiifmuslundngnsegaies mo Weu sniufimgdndusy
A1AIT KAEHIAMUNETUTORINTIMTNAVNIYANANTHLATE SUTRR VTN NAIYN ]

- deineninudniodnusi e funsanuuazndold Funisnousulsd AR ui e
AzaYNTIUNT LieUseidiu nelu e Weu neufmusdeuinednus

- mndimwugineunssunsasuliuA Ly Inerdnusnanisaauinednusiad
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Msffu wazlidosszdiudd o
Farvuadmiunnmdusesnduiiaou “lairu”
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unngUsesduannsnvedeudeluddliinlasn o ata neldinusiinidu wn
msaoutendindliriiu arlifansasuteilunasasuuinian

vinaeulisiuludwi o sxdesdidunmsuiuluduinerinug wazdsaduuiulgdi
nssumsasu Yssdiulmidieldnssunsussiiudnaseneludmuansivaiasasus
VoINS TdUNNE

vmnaeUbinuludni o szdoniiauoinerdnuslnidenuznsmnisaoun nelu o
Py

mnunndUszauliannsalfUinuteulvasluszoznaniidvun unnduszdn
Trufesudanmnaiiieliaugnssunsaeu finsaneyiivetsnainisaeuden dagiu
ANZBYNIIUNST axfiodmanisaoulu “an”
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.o BUIMNIINISIVEUTATITIUIBLazdIUUSTENBUVD NS TNUS

WUINNNTRBULATII9TY
dmsusUuuunuAdely lassdidumsiesruseneunasmesuie Al
®. 99138 (Research title)
- YRLRImsEAUVENedY neinauwastRLIu
= A A o = a v ! o 2 A 1 N A 4
- szydasesiagyinsfinenide Twhesls dulas Nl eegsls Wela viedesnsuasels
. VoUNNNITOUATTRINMTENUINYINAN
- NEANMNTEWNNENIRY WarTeannsdiuInwvan iudweanUuineusy
. Anudusnuagmnudideaestlam (Background and rationale)
- wunedmdnnisuasivang givaweslym audnduiiagyiiniside wiearudidny
Y23lATINTITY
v 1 awv A = < =) a [ ! = o o &
- Aesszyndymnsideasesls danudunmieniivdsedials daudAyriuiaany
Wy Am wazUszlovuiazlannuaidelusestionidls

Do

'
[ a

- Ifemssuanns gy tnsueslgymuardiaisnlyniegnaningg Aeudianin
Y I3 1 A 1 = oA a £ v
9 Tveslywidusgsls waznigluanmiinannis Ilymezlafndudng
- Usmhudymngidenduenindnwifessls ssyindnisfinvineniuisestiuudimieds
ladne wasnmsfnwiiauetideiiunmuaineausuil loeegsls
@ AINIUN15398 (Research question)

H3TuReen muaday Ty (Problem identification) wazlvileudyminuegedniau
sty dauasiigligideansaivuaingUseasa dauyigiu Wdeudiws
1Aty masnaunTIndnUsiaiuls

LY < v

dsamauiliddany aeveuliiud uludiideehdvlivilainnefnwezls iildnis

MakulutunausalUiinenuduaula

' ]
=) =

AATENaN (Primary research question) ABAAYIVDUANILEUNT DFUNUSAULT D9

asfinw wazazlumauiieldlumsanauuinngudiegns (sample size)

H398013MMuA bRl A1010599 (Secondary research question) Ald FaA1011509% T
ANEIAYTOIAIT LAKANITITBD1DLNEINNTIRDUAININTOHELE NI IZnITAIUIE
ynanguiiegns llaawiniiensudiouses
& IngUsEasrn1s3de (Research objective)
< o % = =3 4 a a [
- Wumsnmuainsessnsfnelulszsiiulatgluiesiazyinide
- desdaau nenzas Wugdsssy eunaivdendilaladnasfnwuiielilarneu
pzls
(% s % . . . [ o [ a0 o A v
&.0 WQUszanAnan (Primary objective) LUUNIINMUAINGUILEANEINYNEANADINITIL
AaUAaNAdE  van lapinludnazil o-b U9
&lo TnqUszasAT83 (Secondary objective) 1Hun1sinuning Uszasdfidosnisaznau
° av aa o o A IR A Y @Yy M a
ALAdTNMmLEAYITeaN 91vziinselidnle enaazdfdenla weldaisuinAuld
WMz aidendes launsansumanuidevianes delailusdnsmiionun
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. quﬁLLam’maﬁaﬁLﬁlaﬁm (Review of related literatures)

- NSVIUMIUITINNTTY

- funsdeuidedigideldunanmsfnwdunitonaiseneg Hangud uazeuided
Aeatos leun ngud ndnng Tewieatenngg wuanuAnves{isivin naenau
NIt Mfeadesiudefiagiise

- nsumwssanssashlidudymiesiide nutwesfuumdunsnuny
N1ANE

- madsunummssunssy msindiduiadendaidadesidniFesmuditunan el
feuliiiuiamnnissingg Rerdueuiiieades

[

- Afemsasumaumunssunssy deliewldifuauduius Meduiiaonadeatu
Taudsiu warandidaldildine stolundsuiiu an @oudl 33n1sfinen 789 nsden
duiviliAndsslevidentsdeauyfgiude

@, NIDULUIANLUNITINY (Conceptual framework)

- Wumsuandiiiuisnmsinvesdymniemanide auyRgiunisanazuRionIsm
Anauag1adivene dnideuludnuvaenisuaninnuduiusiieg Wududsdasevises
WUsAU (independent variables) Laz@uusnu (dependent variables) NansENUTiaz
Antuveusslenifarldsuanuantsine vviiiadewduiirmasaruuinisluyes
UgynvsoAiniunisive

&, VDULUAVDINITINE (Setting)

- unsszylinsuiimsideias@nwifivevineniiswnadieda esangidell
anunsovhmsneildasuiuynuiynuuvestiyuiiu Suiostmuaveuiunvesnising
Trwiuauivzasauaguozlstng

- denamhldlaenistvunveuinaidedliuavatanizneulaneunisvesaviiv vde
fvunnguUszaIng aawuiiide Mieszazim

. Aiendeufiavaglilun1side (Operational definition)

- Tumideenailishuds (variables) Wiar@nyt (terms) wmzaneg Alddmsunisideises
uq Fesndugedimstannuededaa 1ugﬂ1’7{mmmé’amm (observation) #3970
(measurement) ¢ laluduudrenaiinisudamnumnglulivanens fregratu fin
ANAMEIR MuUsiAEIfumLg firued anafenels mnudan s

wo.Ustleviianinagldsuainauide (Expected benefits and application)

- efueiauszleniiwiluldlease wu tilunausulunisguasnuigiae msdmun
Wlawesne demuuamaiauliaty (Judy

©e. 321081075798 (Research methodology)

- Junslieandemiiontu Tumeulumsiudumsiseiudastuneuasinegasls

Tnethlddunmsiineasdenludesteldil Ae
©6.0 ANYUENITOBNLUVUIIY (Study design) azidanld3sadeuiutla Wi nsIdeuuy
danm (Observational study) N153938ULUUNARDY (experimental study) n1sUSwAdLdusyuu
(systematic review) tHusu uanansUuuuaitonds msszyfeiteuidedulng Ussasd
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Huludnwarle Wy nsAnwiruulug1vein1sngaitade (diagnostic accuracy) N1sAnen
Nan155nY1 (intervention study) Wia msnwfiansviuensensnsel (prognostic study)
Dusiu

00.o Waslaya (Source of information) aziiudeyasinunadlatng 1w sziuteyanfsnd
nvsideousugs aynadAsned duglulsznnsuazianeg 181 wisoraludoyalsugll 9

3 Y

)

N381979 NMFAUNUINGY NMIFLNA NsduNwalszaudn a4 Jusu
oo.m Uszansiias@ine (Study population) seyltaauI TasfoUsyannsfigesnsdine was
AmunfudNYuzYesUTEInTA arAnw) tnasilun1sdnidi (inclusion criteria) wazdnoan
(Exclusion criteria) va3UsgyINslvidniau
00.€ WWINFI0E13 (Sample size) uanin1slaundsvuasegafisldlunsneaumonyidondn
wdnm3/gesiidlunsiuinmuiniodig
0e.& 35N13dUA10819 (Sampling method) AsaSuTeI1aLldign1sidenngudiet1veesls
o0.5 I5Maifivdaya (Data collection process) s¥yi1agldisnisiiudeyasgasls Iddnwmey
maﬁu%gauwiﬂ%wﬁﬂ (Prospective data collection) %398 0unas (Retrospective data
collection) finsl4ia3 osfleuaznaasuind esilongels 1wy 9¢1938nsduuvasuaIume
TUswald Wiensdunwaiwuuduuuaeuaiy WWudu
0.0 NMIUTTLIANATDYAUAZNITIATIZVTEYR Seyn1TUsEINaNateya 1evegials a1y
rsesiovidoatifozlsthslumsinszitoya weliannsaneudnuvesmsideifeanisle
6.6 M13199U (Dummy table) §358AI59g 1R IaUaHANTIANYINL TG UsEasdTing
1 Tnsuansluzuvownssiu Samnefwneiiinmsszyionne sanissyidenuanusiuay
woviavin ieflazuandiidiuin deldnanisinsgideyasonuuasthaldlumssiioonuuy
Wamiiduds nansinwazeenuiduegisls wu msd e. wandeyaiiugiuveenga
#9819 1131971 o, LARINANIANWIVEITRQUTTAIANEN M1519T o, LaRINANIIANYIVBY
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M finwsyninayanauazn1sdeans
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progress and ground for
a summative

entrustment decision)
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9. kUUUsLIU EPA wnnduseandiuanvnivaiansinaes

wuuUsElEiy EPA wnnduszinthuanvneeansiaages
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[1 5 aunsaudlvaaunisaiiazusnsiansidethamnsauiuanuanunsavemues linsasiaduia
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8. MyFRIAULTINNULALATINEITRIBUY U g1FEUae
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9. mytasiuneded
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wuuUszdiy EPA wnndusedndhuanvngaanstomges

EPA 2 nsudananisnsramaagaansiuedefiiielinisitade soudennsifaduuenlsa (Interprets exams,
prioritizes a differential diagnosis) UNISANE .o
BOUINIUTETIIIU e TUY...o.. 21757 D
OSSR BIAVOMIUNUTUTEIIU e
1. ansaienisnsaTanunsmansduadesivivangauiulaymue s

11 liaunsndenitmansamanvmanituedeslimnsaniutgmuesiag

[ 2 aunsnideniBnismsamanvmansiands slimngauiulgvuesdine uadihinsufuauysal
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2. 9uAuaLTRATemM I UM MLaEIUTIN A sInduSdnglusane

[ 1 nswiiissvinuesansindudadilaivingu

[

[ 2 wsuseaziBeaiioatu normal distribution vesansindusvafiadey

o

[] 3 nsruseaziBenioadiu normal distribution waz normal variation vesansundasadfiddey

[
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[] 3 nsismavananauaznaauansiididyueansngia aunsasealdogagndes widdlsianunsaliinig

Iedusnlsaldognensuin waglsivimuvemmmiemdslunafivnzay

[ 4 wyndswauvanaauasnaauasiidndy ausansaildoggndes asufu wavannsalinisided
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Uszaunsaltesninle

5. ANNEANNNTAR AT wavinanisasetilsintslunsguagitaslivanzaniuuiunvesiiiae

[]1 lienansafn Ansigit uazthsanisasailduntaslunsguadinelimnzauiuuiumesias

[1 2 annsnfn Jiasest uasimamansrafildundaelunmsquadiaslingantuuiunveadiels sl
ATUNIUANYTO]
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wuuUszidiu EPA unnduszartdnuaivingaanidanies
EPA 3 M380a1sHansnsannanaansiaungdes sadanisuuzinisesaaiiuiniivieatos waz/mdenisinm
MavAEnslaaaes (Communicates results of exams (verbal and non-verbal ways) and recommends
appropriate next steps) UMIIANE e
B OUIITIEUTER AT, TUL........... ST
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1. Mafainenuranmse (ukianumnzanessenuy Wy mslinwsinguitgndesiaznsziu nmsladu
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[1 2 ansnsofusimenuiidefansuanantsmafigniedd widdamufinnainvansusznis siduudves
nsldnw ddurnudiAy uaraugnisy/AsuILYeINSRLTT BN
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[11 Wansnsassnumamsasiasunsdeansionvinn waz/misnmwiviiona lsegnagnies
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preparation, performs and manage patients after imaging, procedures or treatment)
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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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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 imaging.
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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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PRRIGGH

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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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.
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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.
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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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APPLIED NUCLEAR MEDICINE |

APPL NM |

Updated and advanced technology, presentation of interesting cases and

literature review in nuclear medicine.

3011793 UftRmstrininundaedsmanymanitiuedesduge 3(0-9-3)
foustuardevulunistringnundeTBmanmanitnedes nnawlsuaniuiiuay
fthhe MemunUsinauarEmsuimee femsaets nadhafssdoranuldidy
syozuINuAYSYEnds AdineUfdRlunsdanidu meduainuiddniuns
Snwthelsauziiauazlsndug uenmidenndeslnsesdiduiivuazuziieion
Iysoed MadaeBunusTsuuayasusTIIvewTMSluN gAY e N ady

sumeuazdnle islinanisinvussaunnudisaetnediian

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.
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APPLIED NUCLEAR MEDICINE II
APPL NM Il

Updated and advanced technology; presentation of interesting cases and

literature review in nuclear medicine.
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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.
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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.
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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
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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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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.
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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.
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DIAGNOSTIC IMAGING |
DIAG IMAGING |

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

ultrasonography and magnetic resonance imaging, including diagnosis of common diseases.
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DIAGNOSTIC IMAGING I
DIAG IMAGING I
Practical experiences in performing diagnostic imaging procedures; practical experiences in image

interpretation.
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Cardiac: MIBI, MUGA 98198 2 cases/ 3 years
GU 2 cases/ 3 years
BMD 2 cases/ 3 years
Gl 2 cases/ 3 years
MAA (lung shunt) 2 cases/ 3 years
Brain: eZis, 3DSSP 98198% 2 cases/ 3 years
Thyroid uptake 2 cases/ 3 years
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Fovinans 2561 2562* 2563* 2564* 2565 (99) | snauai**
Musculoskeletal 2,191 1,567 1,572 1,501 700
Endocrine 1,106 1,124 149 223 | 300 (1)

Parathyroid scan 107 90 60 105
Thyroid scan 181 167 48 84
Thyroid Uptake 818 867 274 a1 34
Genitourinary system 388 248 142 134 60
Cardiovascular system 691 502 185 211 120
Respiratory system 44 45 62 67 12
VQ scan 33 29 a4 a3
hepato-pulmonary Shunt 11 16 18 24
Gl & Hepatobiliry 255 156 66 44 40
Gl 250 153 56 31
Hepatobiliary 5 3 10 13
Tumor & Inflammation 1,213 1,071 614 838 80
Tumor 42 43 46 48
I-131 total body scan 696 500 354 350 | 300 (2)
Tumor PET-CT 516 647 210 438 | 120 (1)
inflammation 7 10 a4 2
Lymphatic & Hematology 32 38 25 95 105 | 12 (1)
Bone densitometry 10,007 7,133 8,839 8,779 7,304 200
Central nervous system 192 163 105 126 12 (2)
Brain 54 25 75 71
Brain PET-CT 107 62 16 33 1 120 (2)
CSF 31 24 14 22
Hyperthyroid (treatment) 735 789 619 358 352 300
CA Thyroid (treatment) 377 413 327 269 233 120
Other Rx (e.g. Ra-223, I-131 MIBG) 12 0 24 12 3
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Yalsiusn1g 1ASe9 SPECT & SPECT/CT faus n.g. 62 - 31.A.64 LagkA3ad PET/CT A9uf N.8.62 - 31.6.64
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