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(Mw1d9ngwy)  Residency Training in Nuclear Medicine
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(Mw1d9ngy)  Diploma of the Thai Board of Nuclear Medicine
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(mmé'ﬂﬂq‘w) Diploma, Thai Board of Nuclear Medicine
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51.  nsguasnwguag (Patient care)

5.1.1.
5.1.2.
5.1.3.
5.1.4.
5.1.5.
5.1.6.
5.1.7.
5.1.8.
5.1.9.

fanuduesiuniienssnwvnsvaansiiedes
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finuglunmsdnuss IRgUaeinnfuinsnsesnvimanemansondes
anunsaduglinisauauauansasiasnyimanemansioedesld
finwrlumsuananisasiamangmansilunies
fvinuzlunsulanansnsiananemanitadedeeieios SPECT/CT
fvinwelunisuwlanan1sngaa PET/CT
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5.2. mmj’;uasﬁ'nwmammwmé (Medical knowledge and skills)

5.2.1.
5.2.2.
5.2.3.
5.2.4.
5.2.5.
5.2.6.

fanuiugnuneniu Medical Radiation Physics kg Radiobiology Nidnaeulazaey
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53.  nsiFguiannnsufiAuazniswauinues (Practice-based learning and improvement)

5.3.1.

5.3.2.
5.3.3.
5.3.4.

Tinwelumsinngide war auetoUsuugtlunudde siuds anunseadie wae Wannwidy
nogonla

35ulAsen9iTe

ansarauelasinsiTelunulssgivnisssaualed

FaruswlunisSsunisaauenmguse sty

5.4. ﬁnwzﬂg‘jﬁuﬁuﬁ‘l,l,azn'ﬁﬁami (Interpersonal and communication skills)

5.4.1.
5.4.2.
5.4.3.

5.4.4.
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55.  anuduiioardw (Professionalism)

5.5.1.
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5.5.2.
5.5.3.

5.5.4.
5.5.5.
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56.  msufuReulidaiuszuu (System-based practice)

5.6.1. NTUHIINTIENUTTUUABNNIADIANGY NAEITBINUNUNIITAIERITIATYS
5.6.2. fanudnlafeiuiunuuasUssantnareinsngasnm
5.6.3. fUsvaun1sain1sseudne iussuuUTERUAMA MGG Wy ssuuaun1nuedlsaneIuna (HA)
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6.1.1. Aanssuniseuilundasaussaus

6.1.1.1.  msquainuUie (Patient care) g5unsineusilnufuRnulunmsgquasnueftae

fwluil
61111  wmdUssdtn®i 1 Seudiferdunmsnnamanmanitiadessziulsl
Fugou laun
6.1.1.1.1.1.  MINTINITAERsiAassly
6.1.1.1.1.2. M5 IManYFEnsILAdes 1w nsshwlsalnsesmduiy
Isaugisdlnsosn sy
6.1.1.1.1.3.  msquagithemanvmanidandefinlundsnsnsauasing
6.1.1.1.1.4. annsaulanansnmaniaamansdunieifiduiug lidudou
oA conventional nuclear medicine, SPECT scan wag@1unsalv
mMTIdadevseitaseLenlsalangnauninsa
6.1.1.1.1.5. m‘iﬂmﬁuﬁum’]8%1@%’&?{%5@15&153&1LLaz%’ﬂmﬁLﬂuﬁyugmhj
Fudou
6.1.1.1.2.  unndUsescudd 2, 3 L%Emﬁﬁmﬁ’umsﬁmmmmam‘ﬁqLﬂﬁaﬂuixé’u
Fugou laun
6.1.1.1.2.1. msuinsmanveansduadeslussiuiidudou
6.1.1.1.2.2. @wsauUanani1snsananemansioedssianneta loun
conventional nuclear medicine, SPECT, SPECT/CT wag PET/CT
scan wazaansalinisitaderieiadouenlsalaag1amnzay
6.1.1.1.23. n1SUSNINIsSnwIanYmaniduadssivenuionnlsavessey
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6.1.1.1.2.4. mslesiudunmemsdadlunnsmansiuaioiianglie yaaa
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6.1.1.1.2.5. @onsumsanwnarilineuniuivdenimurunt’

6.1.1.2.  ANMUIMIMUNNE (Medical knowledge)
6.1.1.2.1.  wnmdUszdntudn 1 Seu Inenmansnisunmdiiugiulssend (Correlated

cu = &

basic medical science) Wand3s@n1an15unyne (Medical Radiation Physics)
Y¥INe1398 (Radiabiology) ﬁﬁaﬁugmwwa%'aﬁfsﬁaﬁa%q?ﬁﬂmLLazmL%q
e wazvmansiuadefmundngrssr madenstudintugemns
Angrenansnisunmsadin awn¥adine (ManwInd 1)

6.1.12.2.  wnnddszdrihnmntBsuiidemuidugeiiiatunmanitnede i
#1399 (MARwINd 1)

6.1.1.23.  unmduszsrthunnsud dhsaulufanssumednnsnne i interesting
case conference, interesting, topic, case discussion, review/seminar,
journal club LHudy

6.1.1.24.  wwdlszthunniudldsunstineusienfuinonisuasiaiesdoli 4

TolunvAansiiedes

6.1.1.3.  N13E8uFINNISTUHUR waznsWaIAwes (Practice-based learning and
improvement) uwguszdihunndudisos
6.1.1.3.1.  UfiRnuileaasiuuszaunsainaisouslumsguadiiouuuesdsam
wagaInTn 1 L SINduIusEnIenAIY) WAUInYsEninen1ain

& £

Wusu
6.1.1.3.2.  UfURNudIaeuinfnyiunndvsewnmguseintiuguma
6.1.1.3.3.  Yuiinteyalunvszidougiaeliegnsgndes auysel

6.1.1.3.4.  YNOUWINUANNINTFIUA NGNS

6.1.1.4. ﬁnwzﬂg‘jﬁuﬁuﬁ‘ wazn15aoans (Interpersonal and communication skills)
unndUsesthunnduddos
6.1.1.4.1.  AnufiAiteSousiferiuinusujduiusuasnisioans
6.1.1.4.2.  UfURnudwasuindnyiunmd dnfnwidmaia waswnmduseindiugu
UGN
6.1.1.4.3.  auedeyaiiUie uwaredusedymiluianssuivnisle wu case

conference tudu

6.1.1.5.  anuduiioanTn (Professionalism) wnngusziimumndudfes
6.1.1.5.1. 1 919wAANTIUNSIIANEMA LY TN TNINTUNNE
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6.1.1.5.2.  vimueuedlifianadnfsenitansuiRnuauagUae



6.1.1.6.  nsUfURMUIiusEUY (System-based practice) winduszantuyndulios
Whufanssudszaunsalnmseusinediussuuaunnvedlsaine1ua (HA) ssuy

Useiugunmuesnd wavseuumaluladansauna

6.1.2. WAUNITIANISHNDUSNANNRUINE DAY

o

NUEUNSHneusIianae 3 U firsunisiineusuasvyudeulnujufaulumihegesnie Tunieivn
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LAY waNANAITNSaRsETUluYg Elective Al

§ed3tadde $edsnhen LvAansiuadys ELECTIVE
U 1 6 Lhou 2 lhou 4 hou
U7 2 - - 10 hou 2 Lhour
Ul 3 - - 10 AU 2 lpour

5 $9dITede 6 o F9dTNEN 2 1hou nYrmaasiieags 24 e wag Elective 4 Lhiau
$9@7taae 6 1hau LLWV]éﬂisf\i’wﬁmwﬂﬁﬁ’amwﬁaGauimimmﬁlﬁmﬁ’v General Radiology, CT, Ultrasound, MRI
Junauszana 2, 2, 1, 1 ieu auaau funsindfiRaulunbedessnee vas niedvd@ideds Toun
Neurology 1 Lﬁau, Cardiology 2 ﬁ'ﬂm‘ﬁ, Chest 1 Laau, Abdomen 6 5’1Jmﬁ, Musculoskeleton 1 Laau, Ultrasound
1 o Tneflseasidondal
1. Neurology
Understand normal CT anatomy of the brain and head& neck
Understand common CT and MRI findings of the following disorders;

- Stroke

- Epilepsy

- Dementia

- Thyroid disorders

- Parathyroid disorders

2. Cardiology

Understand appropriate use criteria of the CT coronary artery and cardiac MRI
3. Chest

Understand normal CT anatomy of the lung and mediastinal lymph nodes
Understand common plain radiography and CT findings of the following disorders;
- Lung cancer

- Esophageal cancer

- Pneumonia

- Pulmonary tuberculosis

- Lymphoma

- Lung metastasis



Understand CT pulmonary angiography findings of pulmonary embolism

4. Abdomen

Understand normal CT anatomy of the abdomen and genitourinary system
Understand common CT findings of the following disorders;

- Colorectal cancer

- Gastric cancer

- Hepatocellular carcinoma

- Cholangiocarcinoma

- Lymphoma

- Intra-abdominal organ metastasis

- Hydronephrosis

- Intra-abdominal collection such as hematoma, lymphocele, etc.

5. Musculoskeleton

Understand common plain radiograph, CT, and MRI findings of bone metastasis
Understand common plain radiograph, CT, and MRI findings of the following disorders;
Degenerative change of the skeleton

AVN

Bone tumors such as osteosarcoma, Ewing’s sarcoma, vertebral hemangioma, osteoid osteoma, etc
6. Ultrasound

Understand normal US findings of the neck and abdomen

Understand common US findings of the following disorders;

- Thyroid disorders

- Parathyroid disorders

- Cervical lymphadenopathy

- Liver lesions

- Hydronephrosis

- Complications after renal transplantation

-DVT

fef¥nwn 2 Weu unmdUszithuasufdRouiieeudnismsaiifisiumsnsasnwimesndinm
Tnefiffofvzdomsu deeldil

1. Understand staging and roles of radiotherapy in the following cancers;

- Thyroid cancer

- Nasopharyngeal cancer

- Lung cancer

- Colorectal cancer

- Esophageal cancer

- Gastric cancer



- Breast cancer

- Prostate cancer

- Brain tumor

- Lymphoma

- Melanoma

2. Understand roles of radiotherapy in bone metastasis and spinal cord compression

3. Understand roles of radiotherapy in Graves ophthalmopathy

4. Understand roles of radiotherapy in SVC obstruction

5. Understand role of F-18 FDG PET/CT in radiotherapy planning

Elective** Lﬁaﬂﬂﬁmﬁwﬂw Endocrinology, Gastroenterology, Cardiology, Hematology, Neurology, Nephrology

%38 Oncology TuN1AIRIBIYIAERSUTBNIAIVINNITIVAIERS

Elective®* Hnnausutiveansduedsslulsaneiuiansoan 1 duduniunesuiveanstuedes d9919sdu

antululssmavsassusemnante

6.2.

6.1.3. Aanssuiitiannuiuladndufiesvludv@n (Entrustable Professional Activity)

v v

gidnsunisineusuaglasunsussidivinwevesianssuiidfgiiaslianudulalan asduddesviglu
3

413 (Entrustable Professional Activity: EPA) msanvnisenansiaaies lneazdeniliagisgnees
wazflanuvasasesodUiendngns mrueaianssy EPA funmguszirdumnausiosuandliniui
aunsavilaluseninanisiineusy 4 Aanssu fell (eazBendslunianuini 2)

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

6.1.3.2. Perform molecular imaging (Patient evaluation, procedure selection, monitoring
and interpretation)

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

6.1.3.4. Perform other radionuclide therapy (Patient evaluation, procedure performance

and follow-up)

Fwadenvenisaliunisuarnisusediu seyliluiade 6.6.1

Lﬁammawﬁngmmsﬂnausu

1) Anuiugiumansmansiuedes lsavidonisiidnd uasssuuiiiades (mossiBondily
MARLINT 3)

2) msufoinmanrnidadouasinw sudeinonsiiieades (meazdeaddlunianuni a)

3) ANUINNAUYTUING

f. ﬁnwzﬂﬁé’uﬁuﬁ LazN1589d15 (Interpersonal and communication skills)
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Auluiioantn (Professionalism)

e

1. msusvaleedifviedumudnas

msdintieUsglevivesiiedundn

msdnwnnideioungthsuazdsen Insmssnwinmsgunisguasnugiaelyiaign
nsliAssAnazeniuileusnAndn ousamanu e wasgd
auannsaUiunuesliiifuannevideimnmsaiilininanlinou

2. woRlldy

ANUAaYeU ALRTIRENAT Adednd uasauiie

nsussnelvivngauiuniame

3. 93YFTIUNTUNNE

mavanidssmsunausslevidmilunnnsd mstduiieliifesd v uazfuilsanuiivvesdiine lu
nstddUasliiuiieiu mssnureufasnissne nsdafuaritiesoswenudnsilae
nsvemuBusenngUaslumguainuuazinans lunsdliifinednaulalails desaunsaident
Anaulaunugaele

nsURlunsafifasdomwemssnunitliiiussloviviefisunse
nms¥nwAnudularnsiUameteyagiie
nsUszlivdnmnuansaLareausulaRANaIAvRLLEY

4. msBeueriseiilesnannTin (Life-long leaming)
nsmvueANURenIstunIssEuITewLLeY

nsfunhang wasUsdiumnminidediolddemuies
nsUsggndanusifuafulgmvesiielfesnamnzay
NFIATILYNAEINTUUNAIUMTNINTG

nsdhswAInIRATInsedsaiiae

nsldgmudeyadianlnsiin (electronic databases) uagn sldlusunsumeuiamesiunisiseus

o =2 a

nsenenennNuiLALNmg yaainsnanisunmg dan dnfnw dUlisuasgyd

2

nmsufuRnuldiidniuszuy (System-based practice)

1. eufiieafunguanemsnisunne

2. anufiieafussuuaunmuasmsianans s gRYe A

3. anufifenfuszuuUsEfuguaw Wy seuuUssiugunm seuuUseiudeny szuvatainisnis
Snwmenuiavesing1vns Wusueudiieatunisussunaam uagnszuauns hospital

accreditation MsUsgiliuyszdnSnnuazUsydnsuaveansguainm
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4. anuAgIiu cost consciousness medicine U ulguien1sldensedumd Tyl manuiaud
Jusiy

5. Anuimeinumealulagansaumne

1. mMaFeudnnsufia uazniswauiauies (Practice-based learning and improvement)
1. vinwelazasusssuluniside

nsguasnwEUlgluuNaniynIn

N5l LaEnINgINTRLNANVMANA

nstuiinnyssideuasuiiugneies
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6.4 IUUVBINISHNBUSY
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6.5 NUIWITNTIANSHNBUS
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Tu mnlisenuiliawsemuunngiasld 9191597U3naERuTgunndasnuLive
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2. Ujthnulumheanu neidv vieanuivssasdaslilneusuuenaniuinuiisy
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Lilundngmsy
5. favBarinFeuldliiu 10 Yuded
2. Tunsalifidrfumstineusufinsanindu wu nisanmaeayms nmdutae nsinasi
13 MIgnisenRnmasdises Msfnwguuuenuaunsinausy Waldinasinisan
VOUNNIETUNITANBUTU AMZUNNEANERT UNTINYIREVDULA
2. wniimsaiilinamstineusutiesniniidvun (iffevas 80 vessroziian
Aneusu 3 U) fiirfumsfineusuasdosiunsiineusiislvinsumannost Ssasiians
aouLieditng-
9. gFunisiineusuaglasuimeuwnudutuideuandudain uazsiRuAnouwnusige
nAuzUImeAEns anuszdouvednne Wy Jus Ju wed. Jusu
6.6 M3iauasUssidiung
fiinfumsiineusn axlduudadoanssuaumsiauasmsusziiuna 2 NARLATIINTUIINTIENENS
1 fustusnveansiinousy TaginisUssdiamaniunadng 6 du ldud
1. msguagUhe (patient care)
2. mwd mnudeingy wazarwannsolumstlulduitymuesiitheuazdsauseusu (Medical
knowledge and Skills)
miL%ﬂﬂiﬂ’]ﬂmiﬂﬁﬁauazmiﬁwmmmaﬁ (Practice-based learning and improvement)
VinweUfduius wazn1330a13 (Interpersonal and Communication Skills)

Anuduilea@n (Professionalism)

A e

nsuuRnulidiuszuy (System-based Practice)

Tnefiswazidun Aereluil
AnsinausuuazuuInansUseiliunansiay Competency

1. msquagUqe (patient care)

CY v = v ad =2 LY 4 a
danseus 35015 Hnausu/nsdadszaunmsalnis | uuannenisussiliuna
= v
3ol
v
W lalureutie wagseuu sauned ® Syujannisufiianlumig ® Direct observation
ANuSuRinYeUNSUURNULEAUA neansiamdes (On the job and feedback
HUETINNTUUINSMINTILaENS learning) ® Multisource
Snwmangaansiaedes feedback
® Become familiar with NM ® Portfolio
clinic
® Assume responsibility in NM
clinic
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A v

nuiugulunsdesiudunsigaindad
wazanansaliaugdlunsug R

Y%

ugthe g1f uazauluaseundila
faiisewinaiienng aruidlalussdeu
URTR wagdengumunediieatosnisly
Sduaznistosiudunsngainssdnig
nyFanslades

® Know basic radiation safety

® Know NM regulations and

laws

® SHUIINATUTTVILWIVD
radiation physics and
radiobiology H1UIZUU
teleteaching F3dnlneayny
FFndansunndunsuszinelne
IVING N TIFUNNT LA
Uszindlne (take course by
distant learning)

® SyuNNMIUTIEIEITeYT
M9EUTZUL teleteaching &
LAY TN IR TIAUNN LA
Uszinalne (take course by

distant learning)

® MCQ

1.3 fvinwelunsdnusein nsae
$1eneRUle MITIUTIITeYa
mMInTaddadefiieites
W swdannsinsedoans

1Y 4

fuunndidrvedld et

Joyaunltlunisulanauazfn
a L3 1 [ [
AATIZNRETUIUNE

® Know how to interview

patients

Souannsusseslusein U
Soufindugs
dlvidnsnudRvesiinsunis
Aneusuiinavuisurisiivies
Inseun verthelnsesd vies
SPECT, SPECT/CT wagiea PET/CT

(on the job learning)

MCQ, Oral exam
Case based
discussion

® Mini-Clinical
Evaluation Exam
(Mimi-CEX)

® Direct observation

and feedback

1.4 danu3 vinweuae
Asansalunsihvgaey
shensliansindasd Taed
Aurglasuusslonigeanuas
Ranmzunsndeutiosiign
® Know how to perform

NM therapy

® Syunnmisussensly
EUERRA ﬁmﬁm%uqa

o Jplviimsginuuivesy
Whsumstineusuinig
myudeuitsiivieslnsosd
veUaslnsosn o

SPECT, SPECT/CT uagies

PET/CT (on the job

learning)

® MCQ, Oral exam
Case based
discussion

® Mini-CEX
Direct observation

and feedback

1.5 @u1saidensinuednisngia
NMANYAERSTUARES SIUD
msiaenldasindused 14
wedlansanenniidaanma

WialinnsuUanasanu b

®  N3NUMUlUAINTIINIIY
Aansiundsynuie
GRNIY

® prescribe @sLNEUTIELA

WINLNAN Hot lab Aaunis

Case based discussion
Mini-CEX
Direct observation and

feedback




wiud1iian uaydsanansn
We1deyausznauan
mgnenessduindue
(correlative images) laiinag
wIu plain fitm, CT, MR,
Ultrasonography sntaglu

o

mMsItanelsALariIdadswen
1sale

® Supervise NM studies

R HGRE I)

®  NITNUNIU imaging VY

v

FUhediinn modality

3

= (%

® Syuiannsufifenly

PUIYAEANSTILARYS

(On the job learning)

2. A3 AMadErgy wazanuaasalunsilulduitymvesdisuasdsausauiu (Medical

knowledge and Skills)

indanmsizeus WBmsinaus/mMsda WM U sTEiung
UszaunsallunisiSeus
2.1 finnuiiugiunna Radiation ® SyunNMIUITIEIELITe ® MCQ
physics way Radiobiology Inafaeiu Radiation physics and
MSERUNANENT Radiation physics uag Radiobiology H1UTEUU
Radiobiology v8sgunANRENaN1LWNE teleteaching #adnlng
FAneaeSELNguisUszinalng dunauiandnisunme
® Know Radiation physics and wisdseimnelng 919
Radiobiology MFUTIFUNNE WA
Uszindlne (take course
by distant learning)
® FHUIINNITUTILIBTITE
YIUININIUTEUY
teleteaching dvdnlng
NN UTIFUNNE WIS
Uszwelne (take course
by distant learning)
22 dAnuimesnuasindused NADUUTIELAIANE LS MCQ
(radiopharmaceutical) Hlun1snsia msﬂﬁﬂ'ﬁmﬂu Hot lab Mini-CEX

SPECT U@z PET imaging
® Know basic radiopharmacy
® Know SPECT and PET

radiopharmaceuticals

SeuinnnisuRnuly
wihelvmaniiundes (On

the job learning)

® Case based discussion

2.3 anuiiuguarasaidilansly
wsasle aunsallun1sngIamnanagy

ANANSTILARYS NANNISTHALNATANTS

Seuinnsujunauly
whenmanitundes (On

the job learning)

® MCQ
Mini-CEX

Case based discussion




AUNINNIITAFASTILATYS TIUD
Anudndulunisvin quality control
N CGERNER)

® Know basic NM instruments

2.4 @50 UaNaNIIRTIANIY
manstumdesls lildnandu
conventional nuclear medicine,
SPECT/CT, PET/CT laganunsal#inis
adsuazmidadousnlsalaedi
WANNTEY
® Know how to interpret NM
studies
® Know how to interpret
SPECT/CT
® Know how to interpret

PET/CT

®  NSEBUUIILLNIAVIG YY)

® Syujnnmsufifanly
whenvrmaniduadss (On
the job learning)

® Syuinnnisufifauly

o

nuw59@I19dY (On the job

learning) dw3uANINA

anatomical imaging

® MCQ, Essay, Oral exam
Direct observation and
feedback

® (Case based discussion
Mini-Image
Interpretation Exam

(Mini-IPX)

2.5 finwglumspuaimeanuisesen
Waduiioliiusemeluladlnd
AN LAZLUININNITATIO TINDINIT
Shunfiudeuly (procedure guideline
update) samdslrdvinuwelunsvi
clinical appraisal

® Participate in journal club

o

o JnAanssulvElnnisiaue
journal club, interesting
case, topic review,

seminars

® Direct observation and
feedback

® Portfolio

3. msBeudannsujiauasnisimuinuias (Practice-based learning and improvement)

U = 4
NIVBNTILIBUJ

ad =2
29N19WNdUSU

LUINI9NISUSS UG

3.1 @unsamalulagnig

ARUN MBS DUMBSLTN

® ausUNSIISTUUY

ABURMNDS

UTUNTLYSEUU PACS

Direct observation and

feedback

3.2 @nansalseusatiiuny
Winwelamenuiesinnsuun
iethanldlugua S uae

AnnuE U

SeuinnnsuuRnuly
nhghymansiuades

(On the job learning)

Case based discussion
Direct observation of
procedure skill

Mini IPX

33 aﬂ@nﬂiLLa%WqﬂmﬁJiLﬁﬂfJﬁU
practice guideline #1999

uarieegiaue

o

pRanssulinA1sEUe
Thyroid cancer

admission conference

Case based discussion

Mini IPX




SeuinnnsuiRauly
PUYIVAANSTIARYS

(On the job learning)

3.4 INNYUNANLLAY

NUATYNAISUNNG LR

o

AnanIsy Journal club

Direct observation of
procedure skill

Portfolio

3.5 Tarusuluiangsy

WAIUIAMAIN 13U HA

SeuinnsuiRauly
RNGVAERTTILARYS
(On the job learning)
Inlisidrusalunianssy
HA gadlsangunadilinis

Hnausu

Multisource feedback

4. ﬁnwsﬂﬁﬁuﬁuﬁ‘ WazN1389813 (Interpersonal and Communication Skills)

C% b4

ad =2
A5N1INNIUTYU

LUINIeNISUSSLIEUNG

v
a

4.1 uy

T
¥ o saa o

v =
NIVBNIILIYUI
UBYFUNUDTNA N1U

UTIunNIzAY SImbunng

v v v

WRaLanUIe (referring
Yy Y

physician) 8e198UszaNSAN

nsEnUfURnulunaiv

Se@inen

Multisource feedback

42 gansadiauedeya
{the Tvnemdlinuazediuse

loagafiuszansan

msHnuiRumhenY
AanstLAaYS
A5 13UAINTTY

Academic activities #149)

Direct observation and
feedback
Mini IPX

4.3 ANUIDTIYNUNANT
ATIAMNYFAERsIARYS
iamﬁﬂﬁaaﬁﬁ’uLLWMéQ’dammlﬁ
A NYNFBILAETIUVIT Taudl
Msdoansiedestauazay

RANAINYBINITATID (D15)

msHnUURUmenY

AanstaAaYS

Direct observation and
feedback
Mini IPX

a4 Fomstuitouarand
Iepeiagnaes (uuwdnisBugensu
ANATID NISHSEUFLANY LAy
HANIINTIAATIIS) LATSWANS

o = = o v

fnaula wazAefe@nsatae

Y

NsUTIEIEANUSIALIAU
MINTI3 NSwsENINeY
A3R523lULAaE modality

wazdvsyUe

Direct observation and
feedback

Multisource feedback

45  Uuiindeyavesnsngia

wazsnwdUien1aneans

ATOUTUTEUUASUUNN

VYANERSYDALTINGIUA

Multisource feedback




Jumdsslunyssifoulaoeng ® Chart audit
anAeg dieuszloalunissnw
wazAnmUNsSnwIveerUe
5. anuduiiean®n (Professionalism)
vidanisEeus Bnsineusy wuIMeNsUsEEIUNG
5.1 ﬁﬂmﬁiim 3U5ITU LAy miﬁ'auyifmmi Direct observation

\anARSuAreR UL IR H3Im

DU I AN AN UAT YUY

nsnURURNumhenY

ANEnsTLARYS

Multisource feedback

5.2 Adadaanuwaztansnlu

a ay

avizithe liiienufRredae

(WNF LRUR ANEUN)

nsnURURNumhenY

AanstLAaYS

® Direct observation

Multisource feedback

53 @wnsauszenden
A vinweilainruangaely
nsquagelivngauiuuiun
Fuheuagndnguiivasatuagy

N53NTULALNTTN Y MUY

nsEnUfuRauluntaIn

Se@inen

Case based discussion

Direct observation and

feedback

54 danuaulalds uae
anansaanniuganundugizeus

follpananndin (Continuous

o

ANANSIY literature

review, seminar, journal

® Direct observation and

feedback

club ® Portfolio
Professional Development) msviidelagdgidnsunis
AnousuondudiTend
5.5 AinwLAIU non- JansiSeuNTaR I ® MCQ

technical skill
(communication, body
language, decision
making, problem
solving) Waga1u1sa
UIMSIANTENIUATE

Ieognawngay

YIUINT
Asvidusiegaeg staff

(Role model)

Multisource feedback

5.6 WsuduannBnaunau

APINNIVFNEASTIATYS WAL

a o

WA ULNDIAUAS
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6. msufuRnulidriuszuu (System-based Practice)

L = 4
NIVONT3LIBUJ

ad =2
A5N13NNIUIYU

LUINIeNISUTSLIEUNG

6.1 anunsauuRaniu
syuvannuninaulaegng
WiNNzaN sudenstomalulad

ANTAUNARNNUTUNUDIENIUU

nsseuinsHnUURu
Tunthengaansiedes
LAYSYUUNSMIUSN15UDY

Tsanenuialugadunla

® Multisource feedback

AIRNBUTH

6.2 3ulasanidelvl o yiinsunisiinausuiin ® Project monitoring and
3o 1 Foa Tneiinzuns feedback
Hneusueadumnt ® Portfolio
1As9n1S

6.3 ﬁﬂLauamuaﬁﬂuﬁﬂisﬁm [ ﬁ%ﬁuamuﬁ%’duﬁﬂiwu ® Direct observation and

sEauUTEINA N15UTEIVVL 5% feedback
NeFuTELNNE

6.4 1P laszuuUINITEUN ey ® MsSEumsdeYIYTAN ® Case based discussion

QRPN TPV G PFUR M3 S IMedeTadunme
NANAUNUUALUTEENENG ® MsSsu3NRNUURNY

Tunthenvaansiiedes

[
o Y o =
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6.6.1 N13UsEEIUNATZNINNTHNDUTH
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EPA Aanssu sefunenIndidedn “sinu”
1 Perform diagnostic general NM 2

2 Perform molecular imaging gelifoaUseidiu
3 Perform radioiodine therapy 2

4 Perform other radionuclide therapy gilinpsuszifiu

WNNEUEINUIUTUTN 2

FPA Aanssy sefudnenIndidedn “xu”
1 Perform diagnostic general NM 4

2 Perform molecular imaging 4

3 Perform radioiodine therapy 4

4 Perform other radionuclide therapy 3
wnnduszaiuuli 3

EPA Aanssu sefudnenIndidedn “sinu”
1 Perform diagnostic general NM 5

2 Perform molecular imaging 5

3 Perform radioiodine therapy 5

4 Perform other radionuclide therapy a4
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- Journal club 2 L%IEN
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- Interesting case/case study 6 L%aﬁ
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- Journal club 20 (38
- Interesting case/case study 8 S04
- Litarature review/seminar 2 1304
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1 Thyroid scan

2 I-131 whole body scan

3 Brain scan

4 Lung scan

5 Bone scan

6 Gl 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 I-131 treatment in hyperthyroidism
16 I-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

a4 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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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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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

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

competence Interpersonal and communication skills / Professionalism / System-based
practice
Required experience, Knowledge:

knowledge, skills, attitude,
and behavior for

entrustment

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 Yr 1 Yr 2 Yr3
nsguainuguag (Patient care)

. Become familiar with NM clinic v

9. Assume responsibility in NM clinic v

A. Know NM regulations and laws v
3. Know how to perform NM therapy

9. Know basic radiation safety v

2. Know how to interview patients v

4. Supervise NM studies v
au§ Armideavng uazawanansalunshlvlduigmuasdeauseudiu

(Medical knowledge and skills)

A. Know basic physics v

9. Know basic radiopharmacy v

A. Know PET radiopharmacy

1. Know basic NM instrumentation v

3. Know how to interpret NM studies v
2. Know how to interpret SPECT/CT v
4. Know how to interpret PET/CT

. Participate in journal clubs v
N1538u3NN1UHUR (Practice-based learning)

A. Know how to use Word and Power Point Vv

9. Understand need for accurate communication v

f. Participate in NM consultations v
q. Participate in intra- and interdepartmental conferences Vv
ﬁnwxﬂﬁﬁuﬁus‘ wazN15a0EIs (Interpersonal and communication skills)

N. Use computer technology and internet v

9. Review patient follow-up

fA. Discuss on quality assurance v
3. Participate in NM peer review process

9. Participate in post graduate medical education v

2. Become familiar with practice performance guidelines v
anuudiean@in (Professionalism)

A. Understand how to be committed, ethical, and professionally responsible v

physician
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9. Understand patient privacy issues

nsufuRnulidnfusEuy (System-based practice)

A. Know how to use all relevant computer system

. Begin research project

A. Understand cost-effectiveness
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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

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

competence Interpersonal and communication skills / Professionalism / System-based
practice
Required experience, Knowledge:

knowledge, skills, attitude,
and behavior for

entrustment

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 Yr 2 Yr3
nsguainuguag (Patient care)

. Become familiar with NM clinic v

9. Assume responsibility in NM clinic v

A. Know NM regulations and laws v
3. Know how to perform NM therapy

2. Know basic radiation safety v

2. Know how to interview patients v

9. Supervise NM studies v
au§ Anmdeavigy wazamanansalunshlvlduiamuasdsauseudiu

(Medical knowledge and skills)

A. Know basic physics v

9. Know basic radiopharmacy v

A. Know PET radiopharmacy

3. Know basic NM instrumentation v

3. Know how to interpret NM studies v
2. Know how to interpret SPECT/CT

4. Know how to interpret PET/CT v
. Participate in journal clubs Vv
N1338u3NN1TUHUR (Practice-based learning)

A. Know how to use Word and Power Point v

9. Understand need for accurate communication v

f. Participate in NM consultations v
4. Participate in intra- and interdepartmental conferences v
ﬁnwxﬂg‘jﬁuﬁuﬁ‘ wazn15a0aNs (Interpersonal and communication skills)

. Use computer technology and internet %

9. Review patient follow-up

fA. Discuss on quality assurance v
3. Participate in NM peer review process

3. Participate in post graduate medical education v

2. Become familiar with practice performance guidelines v
auludionandn (Professionalism)

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

9. Understand patient privacy issues

msﬂﬁﬁ'ﬁmﬂﬁt‘ﬁ'ﬁuszuu (System-based practice)

A. Know how to use all relevant computer system

9. Begin research project

A. Understand cost-effectiveness
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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

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

competence Interpersonal and communication skills / Professionalism / System-based
practice
Required experience, Knowledge:

knowledge, skills, attitude,
and behavior for

entrustment

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)

39



EPA 3: Perform radioiodine therapy for thyroid diseases (Patient evaluation, procedure performance

and follow-up)

Year of achievement

Domains of competence Yr1 Yr 2 Yr3
nsguasnengUas (Patient care)

. Become familiar with NM clinic v

9. Assume responsibility in NM clinic v

A. Know NM regulations and laws v
1. Know how to perform NM therapy v

9. Know basic radiation safety v

2. Know how to interview patients v

4. Supervise NM studies v

au§ Arudeavig wazauaansalunsilulduitymuasdsauseudiy (Medical

knowledge and skills)

A. Know basic physics v

9. Know basic radiopharmacy v

A. Know PET radiopharmacy

3. Know basic NM instrumentation v

3. Know how to interpret NM studies v

2. Know how to interpret SPECT/CT v
9. Know how to interpret PET/CT

. Participate in journal clubs v
N1338u3NN1UHUR (Practice-based learning)

A. Know how to use Word and Power Point v

9. Understand need for accurate communication v

f. Participate in NM consultations v
4. Participate in intra- and interdepartmental conferences v
VinwzUdunus wAZN1589815 (Interpersonal and communication skills)

. Use computer technology and internet v

9. Review patient follow-up v
fA. Discuss on quality assurance

3. Participate in NM peer review process v
3. Participate in post graduate medical education v

2. Become familiar with practice performance guidelines v

anutuiioadn (Professionalism)
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A. Understand how to be committed, ethical, and professionally responsible

physician

9. Understand patient privacy issues

n1sufiaemulidrfiuszuu (System-based practice)

A. Know how to use all relevant computer system

. Begin research project

A. 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

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

competence Interpersonal and communication skills / Professionalism / System-based
practice
Required experience, Knowledge:

knowledge, skills, attitude, and

behavior for entrustment

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
nsguainuduag (Patient care)

. Become familiar with NM clinic v

9. Assume responsibility in NM clinic v

A. Know NM regulations and laws v
3. Know how to perform NM therapy v

9. Know basic radiation safety v

2. Know how to interview patients v

9. Supervise NM studies v
au§ Anmdeavig uazanuanansalunshlulduiUamuasdiauseudiu (Medical

knowledge and skills)

A. Know basic physics v

9. Know basic radiopharmacy v

A. Know PET radiopharmacy v

4. Know basic NM instrumentation v

3. Know how to interpret NM studies v

2. Know how to interpret SPECT/CT v

4. Know how to interpret PET/CT v
. Participate in journal clubs v
N1538u3NN1TUHUR (Practice-based learning)

A. Know how to use Word and Power Point Vv

9. Understand need for accurate communication v

f. Participate in NM consultations v
3. Participate in intra- and interdepartmental conferences Vv
ﬁnwzﬂg‘jﬁmﬁus‘ wazn15a0aNs (Interpersonal and communication skills)

N. Use computer technology and internet v

. Review patient follow-up v
f. Discuss on quality assurance

3. Participate in NM peer review process v
9. Participate in post graduate medical education v

2. Become familiar with practice performance guidelines v
anuuliean@in (Professionalism)

A. Understand how to be committed, ethical, and professionally responsible physician v
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9. Understand patient privacy issues

nsufuRnulidnfusEuy (System-based practice)

A. Know how to use all relevant computer system

. Begin research project

A. Understand cost-effectiveness
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A. Theoretical knowledge

A good general background in medicine (e.g. internal medicine, oncology, cardiology, endocrinology,

surgery, etc.) is assumed. More detailed knowledge of those conditions which may need to be investigated or

treated by NM techniques is required. NM specialists also use complementary methods related to NM

procedures. These include: ultrasound, ECG (including dynamic + pharmacological stress testing) and

management of emergencies and adverse reactions, correlative/multimodality imaging methods, such as CT,

MRl 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

Basic knowledge in biology (including molecular biology), physiology and physiopathology

Radiation physics

Radiobiology

Radiochemistry

Radiopharmacy

Clinical radiopharmacology

Tracer kinetic modeling

Applications of radiopharmaceuticals and administrable or implantable medical devices: indications,
justification, procedures/protocols and results, methodology and dosimetry

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

Instrumentation

Quantitative techniques in NM and their standardization.

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

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

Statistics of radioactive counting

Quality control
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(ii) Clinical Nuclear Medicine:
1. Radionuclide Imaging or Scintigraphy
1.1 Patterns of radiopharmaceutical uptake; normal and abnormal appearances of images, normal
variants and common artifacts in images of the following clinical areas:
® Central nervous system
® Brain
® Cerebrospinal fluid
® Musculoskeletal system
" Bone and joint
= Soft tissue
® (Cardiovascular system
" Heart
® Blood vessel
® Pulmonary system
® Gastro-intestinal system
" Liver
= Biliary system
®  Gastrointestinal tract
® Pancreas
= Salivary gland
® Genitourinary system
= Kidney
®  Urinary bladder
" Testis
® [Endocrine system
®  Thyroid gland and I-131 total body scan
®  Parathyroid gland
® Adrenal gland
® Reticuloendothelial system (RE system)
"  Spleen
"  Bone marrow
® | ymphatic system
® Oncology

® [nfection and inflammation
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2.

3.

1.2

13

1.4

15

1.6
1.7
1.8

® Miscellaneous

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

Radionuclide Non-imaging Studies

2.1
2.2

Thyroid function: thyroid uptake, perchlorate discharge test

Renal function: plasma clearance study

Radiopharmaceuticals

3.1
3.2

3.3

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

3.4 Quality control of radiopharmaceuticals
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Quality control of raw materials required for the production of radiopharmaceutical
Quality control of radiopharmaceuticals

Radionuclide purity

Chemical purity

Radiochemical purity

Biological controls (including testing for pyrogens, sterility and undue toxicity)
® Specific tests (in some labeled compounds, kits, colloids)
3.5 Stability studies and storage conditions
® Problems of radiopharmaceuticals during storage
® Mechanism of decomposition
® Factors affecting stability of labeled compounds
3.6 Complications in the use of radiopharmaceuticals
® Adverse reactions to radiopharmaceuticals
® Alterations in radiopharmaceutical biodistribution
4. Bone Mineral Density
4.1 Measurement of bone density
4.2 Peak bone density
4.3  Bone density with aging
4.4  Trabecular bone score (TBS)
4.5 Vertebral fracture assessment
4.6 Body composition analysis
5. Therapeutic Uses of Radionuclides
5.1 Basic concept
® The investigative procedures necessary to establish the need for such therapy
® |ndications and contraindications for the use of therapeutic radionuclides, including their
value in relation to other therapeutic approaches
Proper techniques of administration
Potential early and late adverse reactions
Special problems of patient care
Isolation 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
5.2 Clinical applications

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

I-131 MIBG in treatment of neural crest tumors such as malignant pheochromocytoma,
neuroblastoma, carcinoid, medullary thyroid carcinoma

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

Radioimmunotherapy

Radionuclide therapeutic applications for solid tumors such as hepatoma

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

® The calculation of therapeutic dose in each specific application

® The timing of anticipated clinical response

® The follow up care and evaluation which are needed
5.3  Clinical practice

® Therapeutic uses of radionuclides

® Selection and proper management of patients before, during and after radionuclide

therapy

(iii) Integrative objectives

Obtain a pertinent history and perform an appropriate physical examination.

Select the most appropriate nuclear medicine examination to address the clinical problem.
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
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® Principles and applications of radioimmunological and immunoradiometric techniques in vitro

(country specific)

® Organization and management of a NM department

B. Practical and clinical skills

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

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

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

training in diagnostic radiology

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

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

® Protocols of in vivo and therapeutic procedures;

® Data acquisition and processing with various types of equipment, quality control of instruments

and labeled agents;

® |nterventional procedures, including physiolosical, pharmacological and mental stress related to

diagnostic applications, and all therapeutic interventions;

® |n vitro protocols and procedures (country specific)

® At the end of the training program, postgraduate trainees must be able to plan, perform, process,

analyse report and archive any type of diagnostic procedure in vivo related to the clinical areas

mentioned in # ii) Clinical Nuclear Medicine.

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

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

protection and follow-up after therapy.

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

mentioned in appendix 2.

Therapeutic applications should cover the following:

a)

b)

)]

d)

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

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

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

Potential adverse effects of radiation, including carcinogenic, teratogenic, and mutagenic effects
and doses to family members and to the general public

Specific therapeutic applications, including radioiodine treatment in benign and malignant thyroid
diseases, radionuclides for metastatic bone disease, radiosynoviorthesis, radiolabeled antibody
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therapy, intraarterial radiolabeled microspheres for therapy of primary and secondary liver
tumors, and radiolabeled peptide therapy

The trainee must take part in therapeutic procedures per year as mentioned in appendix 2.

C. Competences

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

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

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

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

® Fthics

® Research techniques and evaluation

® Teaching and training
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