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1. Fevidngms
(nwlne) néngmsnsiineusuunmdUsztiioyditasuannug
ANNTIglUNTUTENOUITANNTNTIN @15 IEsnwLazLZIEEINeg
(Mw18Ing ) Residency Training in Radiation Oncology

(nMwlney) miUnsiansmuinutnglunisuseneuidnianssuannied
Shwuazuziseinen

(M¥19INgY) Diploma, Thai Board of Radiation Oncology

ot

(mwlne) 7. SedSnwuazuzsainen

(Mw189ngw) Dip. Radiation Oncology

ﬁWLLamq@miﬂﬂammﬁw%a

(nwlne) 1. $EShw Az uzSInen

(M¥19INgY) Diplomate, Thai Board of Radiation Oncology #3®
Dip., Thai Board of Radiation Oncology

3. whguiisuiinyau
3.1 S IeauS LN wriaU senelng
3.2 AurOUNIIUNIHNaUsHRAZARUANSANT g luNTUSENEUINTNIYN TSN @107
FeESnwwazULSINen
3.3 amﬁu?]ﬂamuﬁLﬂm?]ﬂaummmwé’ﬂqmw Fespadulumuinamiumsgiuanit
HneusuanSedsnunazuesainen (Qmﬂmmﬂﬁ 1)
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WAndieaues In1siniineen1se1u Jnsgh unAunannsaeuasinuysegndldliegns
gnfsamInzay 9Iunadinisinn15vIde Welrunndiniunisineusuaiunsasesenyinuide Live
UsglovisogUisuazivn@nunmdsidsnyuaruziinesely

o

Faunonnaruiuasiinuedusidnuuds unmd¥dinuniesdamuansodudusg
fddyliun auanmnsalumsiFeudedisdeiios muaunsosmumAdeiieairsesdaing nsdeans
wagUfduius nsviauduiin nsufiRnusuvanivdn anuianudilalussuuguninaesyssme
UFuamuanuvaInvanemeIans s Msuimsdans nssuaunsaunmkazauUasnsy 1ol
mMswmuindned sseiiles nasnuiauiuiinvey feTusssu Hauad uaglanaffindegiae

A3 UarasAns LieneliinUselevdaansodeny

o/ 4 =2 [
5. WAaWSYINISHNaUSU/ nangna
& & = & v % ) a o v o
Weduann1slneusdugiaiuianudiuglunisusenauInnasnssuavnsed
ShwuazuzisaIneudd JidrsunisineusuazaiunsaujuRanumieinusidsnvinazus saivelane
autesegeiiusEansamluanidunisfinvivseaniuneruviamly laefiaiuiaiuaiunsatusinig
AUTTOULNANTA 6 Al
1. mMsquasnwie (Patient Care)
1) denuiuasvinuelunisinwaiesid msneuwumsaeiidlarldusmemeaia
#1499 paenutmalianiededsnunvivadeluldlamnsaudugiae

2 dnlafedusmeuazniisunsndeuiienaifindunnnsinusuiaisnistesiu
yFeurlunmgiiy 9 wazannsmirlutssgndldlunisquadiae

3)  flenwduasiinurlumsmasuguasnvidUislseuzisuuuanaiuivndn

0 fend mudnle wezanansalvinnsinwduilismiuiunssnwmiesed

fnwiteiaiunanisinvnieadinm
2. A3 mmL%w’]zyLLazmmmmaﬁLumiﬁﬂlﬂiﬁi’mﬁ{]zwwm;:iﬂ’;mmzé’mmauéﬁu

(Medical knowledge and Skills)

1) vt devhu Foft deide wardadrialumislinsinudiesed FeniBnns
yedsasnwieneg Idgndesmnzauuasiinaunsndeutiosiign

2 Wilaivemansmauwmdiuguiuiandsed uazdided aunsathly
UszgnaldiugUagla

3 find il Redulsauzise waslsafifiunuimessadinulunisinm
15A

4) fvnurlumsidiedosioneded sinsanededlulsasngg uavnslauslulsai
nuUey
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3. M3seuaNNsUURkaNsiRIuIAUL(Practice-based Learning and

Improvement)

1) awsathanu§atluussgndldluaau foale

2 fenalumeiendds wazannsoiideiendestuanuivild

3 awsmhanuildnnisiineusuliimunseseslusussdaiilvgl
ANUATIMTINNGIFING wasmnAlulagn193ad@sne Taadnsmuniuuas i
Aoenssoides

4. VinwsUfdunus waznn3deans (Interpersonal and Communication Skills)

1) inwglumsdemailelsiteyatugtae gii wazyaansiiAsades Taeasywin
fatammuanIane JAUSITULAE AEUN

2 duaweteyadile waredunedymedaiiusednsam

3) anunsodeans uarsauduiinauadinw un weruia Uniland3a
thidmadald faududih fenudladiousinny afeeuseusuan
il

9)  awnsodeas U uasvinusmivavansindnisniunsguardiae

12159 W laUNUINTeIRULeY wazivinwelun1sullausunuIn ANz ay
5. anuduiieai@w (Professionalism)

1) fAnUsT9U935IIULATIINARSURRDTIE QIR {9I191U LaziieusuAvTw

2 denvadleliuazanunsasiannldganududisousseilenasndia
(Continuous Professional Development)

3 feufuiaveuseauildiueumng

6. MsufuRnulAdniussuy (System-based Practice)

1) Senedfeiuszuuguamuesussime

2) faudiferiuszuuinnnaunmnnsguainwifiieusise uaznsimeiden
U5

3 wWhlawagadafenislonineinsguaimegiamunzau(Cost  Consciousness
Medicine)

4 Shwdhelidduusunvemsuinsassagulanuannsguindn

6. WNUNISHNAUIN/ Nangns
6.1 An15EnaUsH
1. NSUTIYNY
1) MangnITINTess@inetaAuuiUsemalng  (Medical  Radiation
Physics, Radiobiology LLazimmsgsmn'ﬁﬁ’ﬂU) ANIANUIN 2-4
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2) ANSUTTENETIN vosauANSedESnwkaraziSInewisUsenalng sy
AN58UTH Refresher course Ua9AUNANSIASNHILAYULISMINY A
Usewelne Teonseusudatiar 1 a%e Wuniseusy 15 Su Ju
seggnaUssana 105 Hiluy Insiner ideniunsmuniuanys

A ufudnsuunmduseathuanidinuuasuniainen  fadeens
A159MUNIANLIN 5
3) mi‘UiSEJ’]Ef[,ua’lsuﬁsd’lsuaﬂmﬂ?rmsuaaLLGiagaaﬁﬁu
a4) mi‘UiiEﬂEﬂuawﬁmguﬁLﬁﬁll%’aﬂ"uaﬂLMaxaa’]ﬁu
2. sauaAUsely Seminar, Journal Club
: 19159UANTIN multidisciplinary tumor conference LLazguﬂ
4. AnujURly
1) Oncologic patient care unit Inpatient Department,
Outpatient Department
2) Radiotherapy Planning and Treatment Section lulsiaganivu
1. Medical Physics
2. Teletherapy
3. Brachytherapy
5, AnwInunULed
) msdhdassgdrineneidinuuarisansds s n1sidhiaw

mMsUszyudununluivszyulsyindamansadinunazizifeine i
Uszinelng Agaduamilndgfifeidosiuunmddidinunazuzids
e wazn1sUTEYuna1slvesanIAusidsnwnasusLsaINewi
Useinlne fidatiumsiaminiuiiferfumaluladnisgedsnu was
auniiAgatedlasifumsuszyuiauinaz dunisdsuisuiuiuin
HandSadinTadmata  wasneru1asedsnm
2) Anwdenupsandesiee

/

UNITNITHNBUTY UazuuININ1TUTElIuNan1Y competency Tunsiseuiasil
1. myguadnugiUae (Patient Care)

L = v ad =) a

Wvan1siseus /Msinausy WUINNTUTTEIUNE
(1) Imnusuasiinwelunis - msussengluanviv ves |- UaneUnisineusuusiasd
Snwenesed nIEUMT | wiazandu anUusudann Uszilluwa

eSduasldusmemeatinsngg |- nsEnuUaly 13 EPA (@N1ANWIN 6)

MADAIULUNANANIITIATNEN
Pvuas gl ez auiu
AiVeld

Radiotherapy Planning and |- @@u518813 (long case

Treatment Section Tuwmay
GRS
n3ifiiucase asluLog Book

exam.) Na9Y 3
Log Book @saanaNssdsnun
wazuzsAne Yanel3
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o Y = b4
RIVBNTILIBUJ

ad =R
29n1350NaUTY

BUINIINSUSTLAUNS

(2) WAt unsIBLaY
AMzunsndauionaiatuan
ns$nwsaNIansilosiy
weouflunmzdu 9 uay
anunsatluuszgndldlunis
auanUag

NSUTTYIYTIU AUNANGAT
Medical Radiation Physics/
Fysannisiily
NMSUTIENEIUEIUIYT VD
uplazanIUuy

n3ENUHURLL Oncologic
patient care unit Tuusiay
anvu

aaun1AUUR contouring
moU Oral exam. UaeU3

nsdunanis YUl
A0UNITEL 39
UangUnsinousuunazl
anunudein Useiliuna
AU EPA (@N1AKUIN 6)
@aus18817 (long case
exam.) Navy 3

@au Oral exam./MCQ/MEQ
Uanedl3

(3) dAu3uazvinuelunis
aNLLNuQLLa%’ﬂm;:Iﬂ’JEJImmﬁq
LUUENANYNIBITN

N1TUTTLITIN NIUAITOUTY
39113 Refresher Course
n1sussensluavivn ved
uRazanIvu
n1sEnUURLY Oncologic
patient care unit Tuusiay
an1uu

swweduTelu Seminar,
Journal Club
WI5IMAINTTY
multidisciplinary tumor

conference LagdUe

nsUszliudnauatoya
HUae wazeduse Jaymnlu
AANTIUIVING
nsdunanis YUl
GARTRRFIV IR
UaneUnsineusuusast
gorvunudane Useiliuna
»73 EPA (A1ARUIN 6)
@pUus8e17 (long case
exam.) Na19U 3

@y Oral exam./MCQ/MEQ
Uanet3

(@) dpu3 anudnla uae
anunsolinsSneauiily
SIAUAUNITS NS I@T N
WioLaSunan1snyIMnesed
Snwn

NISUIILILTIN HIUNITOUTH
291113 Refresher Course
msusseneluanudyaui
Aeades
N3NTINUTEYUIBINITN
FadSnwnazlsanziS
W15IUAINTTY
multidisciplinary tumor

conference Wagdu*

nsUszlivdnauetoya
HUae uazeduse Jgymnlu
AANTTUAVINTG
nsdananis Yjimnnulu
anun1sal 939 iy Tunis
113AINTIN
multidisciplinary tumor

conference
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2. AU ANnuEIvIgLazaNansalunsilulduntymvesdUlsuazdenusausiuy (Medical

knowledge and Skills)

U4 = b4
RIVBNTILIBUJ

ad =)
29N15NNAUTY

HUINNITUTELIURE

De

(1) $UoUs Toviu Yoi Tolde

WALUDINNIA MUNITIANITS NEN

a

1% = ada v
medid  HenisnIneded
logndesvsngay

Laziinauwnsndoutioeiian

FnyIsne

(2) WlaIngnmansnisunng
WUFIUAUNEANASIE wazdndd
anansahluussenaldiugUae

5]

ANSUTTYIYTIN NIUNITBUTH
391013 Refresher Course
ﬂ'ﬁUﬁiEJ']EJIUﬁ']GU'ﬁGm KRN
whazan1Uu
n1snUURLY Oncologic
patient care unit Tuusiay
a1y

sauaiUsely Seminar,
Journal Club
WWSIAINTTY
multidisciplinary tumor

conference LagdUe

N13UIIYI1YTIN @Wﬂﬁéjﬂq@ﬁ
Medical Radiation Physics/
Radiobiology
ﬂqﬁUﬁiﬁl"IEﬂuﬂW'ﬁs{ﬂ VBN
uRazanIvu

N13UIIYYIIU ﬁ\hUﬂ'ﬁ@‘Uill
291013 Refresher Course
n1sHnUUALY
Radiotherapy Planning and
Treatment Section Tunay
a1y

nsUszidiudiaueteya
AUhe waraiusie Yaymlu
ANTILIYINNT
nsdenanis vguRnuly
A0UNNTL 939
UanetUnsineausuusiast
aoduAudane Useilluna
AU EPA (9N1AKUIN 6)
@pUs18e17 (long case
exam.) NaU 3

@au Oral exam./MCQ/MEQ
Uanet3

dou MCQ U1 munangns
Medical Radiation Physics/
Radiobiology

nsdunanis YUl
anunIsal 959

d9u MCQ Yanet3

(3) Imu anunla neafu
Tsauzise wazlsandunuinuss
S9@snwlun1ssnwlse

NTUITYUTIN WIUNITOUTH
291013 Refresher Course
n1sussenluavivn ved
uRazan1Uuy

nsENU TR Oncologic
patient care unit Tulsiay
an vy

sweAuTelu Seminar,
Journal Club
WW19ImAINITY

nsUszidiudiauetoya
Aty wavaduse Jaymlu
ANTILAIYINT
nsdananis v§uRnuly
#01UNTT0L 939
UaneUn1siineusuunazd
an1Uunudnn Useiiunag
AU EPA (@N1AKUIN 6)
dou MCQ Yaned 2

@au Oral exam./MCQ/MEQ
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o Y = b4
RIVBNTILIBUJ

ad =R
29n1350NaUTY

BUINIINSUSTLAUNS

(@) fvnwelunslaeiadianis
$9d  ensanessdlulsaige
wazNIshakslulsANnuUee

multidisciplinary tumor

conference Uagdu*

ﬂ’ﬁUiiEJ’]EJIUﬁ'W‘U’]’AJ‘m UBN
uplazanIUuy

nsEnUHURLY
Radiotherapy Planning and
Treatment Section Tuunay
anvu

n3ifiiucase asluLog Book

Uanel3

UangUnsiineusuunazd
goduaudann Useiliuna
AU EPA (@N1AKUIN 6)
@aUs18817 (long case
exam.) Na19U 3

Log Book @ainaNssdsnun
wazazt5aIngn Yaneds
aaun1AUUR contouring
mou Oral exam. UanaU3

3. N3i3BugaINnsUfURLasnsiauInued(Practice-based Learning and Improvement)

U = b4
RIVBNTILIBUJ

ad =R
29n150NaUTY

BUINIINSUSTLAUNS

(1) @nsnsnAnuIaly
Uszgnaldluniaufunla

n1sEnUURLY Oncologic
patient care unit Tuusiay
aniu

nsnuURALY
Radiotherapy Planning and
Treatment Section Tuumay
aniu

115mAINTI
multidisciplinary tumor

conference

- mMsdananis YUl

A0UNTTL 939
UaneUn1siineusuunazd
an1vunudna Useiunag
AU EPA (9N1AKUIN 6)
@ous18817 (long case
exam.) NawU 3

2 dA1u3lumsvinenuide
WAYAINITAVINIE N
AUUNT LS

wnngusgininuneuseus
LaYSUNITOUINNITYINGTY
AIUAUAYBILFRREENUU
Hnousu
WANEUTEIUIUADINN9Y
340 1 1309 audervunves
NANgNS

1n51@ue proposal 7o

AN AUNTTUNTABUUDIA
YR9aNANSIES N waTaLLSe

A5UTEEWINING UNAINY
LAWY M9nNskng T
Journal Club
ATADUIININY  LAAUIIHIUAD
60% nstlaeuldiIuABISe
whly wazaeulvalulseld
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o Y = b4
RIVBNTILIBUJ

ad =R
29n1350NaUTY

BUINIINSUSTLAUNS

WY POUAUT2

119689 manuscript 414338
wazdauanan1TINE IR
auNIIUNTADULRTA Uaned
3

A3n354 Journal Club

(3) @13atANiNteaINnIg
= [y 1 v
Hnausuluiniuimagantuniu
GNP U PR R iV VIRR
M5 wazwmalulagnesed
Snw TAINISNUNIULEY
YRR R FG RN L RIGE

N33 YNNI
Fadsnwuazlsaugs
sauaiUsely Seminar,
Journal Club

1SRN AuAL3 e
auoslagnsAuaianie
$IN99)

- ASUSEEWINING UNAY
LAZIUITY NNITUNNE

- msdanmanis Uumaly
A0UNNTL 939

4. ﬁﬂwzﬂﬁﬁuﬁus‘ wazn1589815 (Interpersonal and Communication Skills)

U = v
RIVBNILIBUJ

ad =
29nN150NdUTY

LUININISUSTLAUNS

1) vinwelunsdeansinelu

doyafudtiy @R uae
YAaININNeItes lnensenin
fedommiuaane  JusITy

ey AgEUN

Jnousudafuinng Feq
nsdeanslideyaunand
wagH Uy ATUAVILAYDILA
azanulinausy
n1sHnUURLY Oncologic
patient care unit Tuusiay
andu

- mMsdananis YUl
GARTRRFIV IR

- UaneUnsineusuusiast
an1vunudna Useiunag
»73 EPA (A1ANUIN 6)

- @puseed (long case
exam.) NaWU 3 (AAIANUIN
7)

2 diaueteyanlie wag
aAuTetgymegned

Uszansnn

n1senUURLY Oncologic
patient care unit Tuusag
anvu

W1FIUAINTTY
multidisciplinary tumor
conference
Hnnsdnauesenugtiely
ANITUANANUAVDIANUU
Hnousu 1 Case

conference, Peer review,

- mMsdanmanis UuRanly
A0UNTT 939

- UaneUnsineusuusast
an1vunudnn Useiiunag
A3 EPA (A1ANUIN 6)

- @puseed (long case
exam.) NavU 3
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wangasmsanousuuwndlsesiin ieqaitasuaninnuanudinglumsiszneuindwnyns sy

o Y = b4
RIVBNTILIBUJ

ad =R
29n1350NaUTY

BUINIINSUSTLAUNS

Ward round

(3) @nsaFeds  uarIINY
AUANUSEShw laun
NeUNA UnWaANa5E
Unssdmaiald Haudugi
flarudnladiousineny  ads
ANBaNsUIInTiule

(4) @1u150d0dns
WALV USIUA VANV IV TN

Ufdunus

d' 1 E2N] <@
slunisouadieuese
WNlAUNUINYRIRULDY WAl
PnwelunsiauaunuIng

bANNT LN

U538 TUnananIsInves
FaEneaunAuLIUTEIA
Ine Avmsysannsinly
(MAKUIN 4)

n1snUURLY Oncologic
patient care unit Tuusiay
an1vu

nsEnUURALY
Radiotherapy Planning and
Treatment Section Tulnay
an1vu

WN5INAINTTY
multidisciplinary tumor
conference

saueAUs18ly Seminar

- msdunens UuRnuly
an1un1sal 939
- wuudssliunsujunanu

- msdunenis UhuRnuly
anunisal 939
- wuuUseliunsu iRy

5. auuilea1dw (Professionalism)

U = v
RIVBNTILIBUJ

ad =2
29nN150NdUTY

LUININSUSTLAUNS

(1) AMEIINITUTITULALLIN
ARBUAReRUIY Q1A f3Iueu
LAZLNDUT IV

U53818 Tuningnssiuves
S ineaNIANLAIUSEINA
Iny Svmsysanmsinly
(nANUIN 4)

- Lﬁﬁﬁ"mmiammmwé’ﬂqm
ANUR

2) feuaulalduazanunse
Wawnluganudugiseus
folllewmasn¥in (Continuous

Professional Development)

nsuaURINgauliLmg
UsgUnusinnisane A
Aanuslvdaleauadagnis
Funtandesiee
A15VN9IUITY

- msUssiliudnaueteys way
aAUTIY Puiildsutaung

- NISARAINNTT ALHUIUIRY
autnuny wazlian

(3) AANUSURATDUADINUN
l9sunauming

nsENUHURLL Oncologic
patient care unit Tulsiay
aniu

- msdunens UuRnuly
an1un1sal 939
- wuudsgiiunsujunau
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wangasmsanousuuwndlsesiin ieqaitasuaninnuanudinglumsiszneuindwnyns sy

o Y = b4
RIVBNTILIBUJ

ad =R
29n1350NaUTY

BUINIINSUSTLAUNS

- MsEnUfURLY
Radiotherapy Planning and
Treatment Section Tuusag
anvy

- AN9YINNANTIU topics
review/ case presentation/

journal club/ seminars

6. M3UfuRnulvidiuszuu (System-based Practice)

U = b4
RIVBNTILIBUJ

ad =R
29n150NaUTY

BUINIINSUSTLAUNS

(1) IANUFNLITUTTUUAUNIN
UBIUTLINA

- U59818 lundngnIsiuves
S ineaNIANLRIUSEINA
e "Eﬁmmiyim’lmiﬁﬂﬂ
(MANUIN 4)

- ausuy core lecture 574
Y99aUANSIES N waTIELS
el seindlng

W13 UNTBUTUAUVENGAT
Avun

(2) IAnuFiNgIiusTUUTRIN
AMNINNIRUaSNIRUIBLLS
wazn1svimeidounsise

- pusudu core lecture 574
YDIANIPUTIAS N Az NS
Inewrtalsznelneg

WNSIUNTBUSY

3) W lanagAndiadanisiy
NINYINTFVNINDL UM L AL
(Cost
Medicine)

Consciousness

- MsEnUHURLY Oncologic
patient care unit Tulsay
aniu

nsdunanis YUl
anunIsal 939

@) Snwgthelmdiuuiun
YIMIUINTAsITUAULARY
UINTFIAVIN

<
- UsULUU core lecture 571
YDIAUNPNTIAS N Az NS
Inewtslsznelne

NSIUNTBUSY

7. MatanUuElnausuABIInnaNs sy
WALIANSNYINT LUNITYINN UL NN DAL ANN L AUAUIIUIWLINNGUSE AN

AnausumIUvanansinvug
Urunandusugua

1"

SUNIPAMU AN UTE T UL AN IUAINTTURBESUNS
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6.2 \levmstineusy  ndngnsiv¥adsnwdmumEUsz i SEinyLarasise
Anen(Radiation Oncology) Msfinausuazsasnseunquiomiwiolui
1. ANyl
1) P T TR T VIS AR e R
11 meinamaniiugiuuazdszegng
- fenuinenmedniamans veseTeivdnenly veq
sumeuazdeansligndes Suasarmdiiusueseioe
#1a Auederlndiduslunnsyiuvedsnane
- gsavauenienNnUn AnuaInnsasITIe
waznsATIIeseduarnAdededunld
1.2 @svinen
- ANUININUES TIN VBB TEIEAN9Y UBITNNY
wazihlansasuulameaisineileinnedanm
13 wgdInen
- fenmdaradlavdnmaieafuismasdentiuie
sguBuile uagnsTenuRaTuLile
14 ndine
- fenufugudundainenitueniilidnw
TsANzLSe LLazmﬁluqﬁiﬂumﬁﬂmﬁﬂaEﬂiﬂmzﬁa
- fanuduasdlaludnusmdmandinuusdud
Redesiuihsuzise inengsmans daomans
ghusYAmans NU1THYAans wazdny lan u1dn
a3 YEnansNYL Lavdun
2) farudiugiumaiiang 32348 warnstlestudumsiennied @s
ndngnildnanaeandesluFesasiding Medical Radiation
Physics & Radiobiology @jﬂ’]ﬂﬂ\lu%ﬂﬁ 2-3) (MANgNTVRITIVINE4E)
3) Clinical Oncology ﬁaﬁmmiﬁmﬁﬂiﬂmLéﬂuﬁaa Natural history
Tnwanidon TunsSinuveslulsamealng wazuziSuindug wagly
o3
Definition
Etiology
Epidemiology
Tumor spreading
Tumor grading
Method of investigation
Classification of tumor

Staging of tumor

0 0 N o bR W e

Prognosis

12
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10. Molecular Biology
11. Methods of treatment
12. wavdue
a) Clinical Radiation Oncology
: § Radiation effects GiaL‘ﬁaLgaﬂﬂaLLazLﬁlaﬂaﬂmﬁﬂ

—_

2. 3wannIs, Foud wazansasnwINeisaneg lnesed

3. awnsadenldinailan1esed@inw lumsihwigiisusazau
Ipeamungay

4. JnaunsndouannssnyIniessd Fenstesiunagdsiins
Snwnfigndfdlel

5. $nsUsziliunansinwAnnulse

6. $INsFuMdeyauaziSnssnyvedlsauzsInTEs
MsuNNEuasyNIdug eghamnay

7. FBmaivieyavestiiheisnwedradusyuu (data
registry) Ingldnauiunesuazanunsanumunidaula

8. $Bmsdnuiemaiaduguesiiding 1y Advanced
simulation technique, Stereotactic radiosurgery and
radiotherapy, SBRT, IMRT, VMAT, IORT, TBI, Particle
Beam therapy, IGRT udu

2. AMNEINNTaURUANUNIAILTIE TN
1) anunsanTnarItdeuzSzezsuusnld
v o 2 Aoy = v av v
2 awsalinsShunlsaussaiveusinie Sadle
3)  awnsadnusyiRuarasiasineithedadunsde uarlddadisunns

Iy} ) o Y Ay A o Aa
Shwimedidnaenauianadindeyaiils iednauelupdie uay
MIHUNTITI NP5 IA DY 1 AUTEL

4 awnsaWsusgnulavnsenteyaluwiluyseinnisShwgUieneSed
usreasBonvesnafmuavaun indesdio wariElimssnwde
98

5) aansovhinansmeieddnw 1w lduslunziSsunnungn eyungn

wazduq 1o

6)  annsalimuurimiesdsnu uiumdnly uaryaainsmenisunme
uazidenmssnwigithousSeinieine danuinuils

7 awnsalimnUinwinesuugiiieadulsauzise Bnsinwmesed
NAM3$NW wagnattafes maansguanuesliiulineuazafosng
Wigay

8  munsnUsziiuna uasiamunanisinynaed suudtymied
nsnduLfugivedlsald

13



wangasmsanousuuwndlsesiin ieqaitasuaninnuanudinglumsiszneuindwnyns sy

v o 3 a o (o
MVITNATNYULASUSLINING ﬂﬂﬂﬂiﬂﬂiﬁ W.f1. 2561

9)
10)
11)

ansadesiulasinwinawnsndeuannssnymnesedla
aunsadssiefiisuzidafionsinwfiudulsogamnza
ansnsodamsdusiulumsdum aseaey 1iu wasdestudusmeain
$9Ald uvsnsdanisilestuasiuiiunSsafindoldangiae

AANITNIIAIUSIATNE

1)
2)
3)
4)
5)
6)

7)
8)
9)
10)
11)

2D Simulator planning 8813ty 50 $18/918NgAT

3-D Conformal Radiotherapy 8g141ae 200 ﬁﬂa/ﬁﬁﬂgmi
IMRT/VMAT agatiee 50 $18/Manans

Image verification 8g1atiey 50 $18/Mdnans
Brachytherapy-intracavitary (2D0/3D) Pty 40 iﬂﬂ/ﬁé’ﬂqm
Implantation %39 Intraluminal HaiusIudLnANITAINIONLEY 889
ey 2 viingms

TBI/TMI (dusaudungnisal) sghades 1 518/vdngns

SRS, SRT, SBRT (fldusiudunanisal) egnies 2 518/vangns
3w wWu  IORT/ TSEV/TLI

Counselling/ Truth telling ag19aY 2 518/ MANGAS
Radiotherapy consent 9g19Ua8 2 318/ ‘1/15ﬂ§(§1'§

391 Radiation Therapy

fausuaviinlamai@nduasdised Mnvidesiuiedsnm

1)

Radiation Dosage and Units ﬁaﬁﬁﬂ% wavAvemienie Al

nMsfunrue SRl Shvimaiaussneuiiiiendes nsdun

VUAVDITIFLATUUUNDTU MIT19AIANE

1.1 Units of radiation dosage

1.2 Factors affecting intensity of radiation

1.3 KV, mA, Distance, filtration, Time

1.4 Dosage in radiotherapy Exposure dose or air dose, skin
dose, factor influencing the percentage of backscatter
tissue or tumor dose

1.5 Absorbed dose

1.6 Percentage depth dose

1.7 Factors affecting the percentage depth dose

1.8 Exit dose

1.9 Integral dose

1.10  Isodose Chart

1.11  Biological dosage

14
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2) Radiation Therapy Equipment ﬁauﬁﬁmﬁ’uﬂ%aﬁﬂLﬁmt,azm%"aqﬁa
widadldlunmsufiRnnssedsnwmnedneiliflunmssnulaald sauvisans
Aufun¥adiduusslovd Fahuld Tunaunmd wazedessenay
windle aedaduiindineg edvazden Tnsuuedesiiennsseddu
Uszaan dasioluil
2.1 Simulation

- Conventional simulator
- CT simulator
- MR simulator
- Respiratory monitor devices
2.2 Teletherapy ﬁaaﬁauim‘%mﬁa&i’mﬂ] 79910 Generator uaw
Radioisotope §annatnnisvinaunislininssduay
drudsenausneg wazanantalunisldnu louwn Teletherapy
40-100 cm FSD or SSD
- Superficial radiation , Orthovoltage radiation
- Megavoltage X-ray lan Co-60 Teletherapy Unit. ,
Linear accelerator
- Particle beam therapy W Electron, Neutron ,
Proton Wag Heavy ion therapy ?le]
2.3 Brachytherapy Asasgusnuiiiniedviia
- High Dose Rate (HDR) Source
- Medium Dose Rate (MDR) Source
- Low Dose Rate (LDR) Source
fﬁﬂ Brachythrerapy treatment #1499 TouUslY 198 Uoidy
5msld WA waznad1aAsInIssne taun
1. Surface mould
2. Intracavitary/intraluminal Brachytherapy
3. Interstitial Brachytherapy
24 p3esUszneuntsaneyadudinmne leun
- Collimators (Fixed/Movable)
- Beam direction pointer
- Front and back pointer
- Pin-and arc
- Isocentric beam
- Immobilization devices
- Beam modification Lt
- Shielding

- Beam Flattening

15
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Tissue Compensator, Electronic Tissue

Compensator

Wedge Filter - Wedge Angle, - Hinge
Angle, Dynamic Wedge
Multileaf Collimator

Tissue equivalent material (bolus)

3) Techniques of Radiation Therapy
3.1  Simulation

3.1.1 Conventional simulation
- Positioning, Immobilization
- Treatment field, size, beam geometry
- SSD/ SAD technique

3.1.2 CT simulation
- Positioning, Immobilization
- Motion management L3u swallowing, respiration,

bowel, and bladder Wudu

Contrast media

Image acquisition and evaluation
3.1.3 MR simulation
- Image acquisition and evaluation
- Contrast media
3.1.4 Huq wu PET/CT simulation
3.2 Treatment planning for teletherapy
- Treatment field, size, shape
- Measurement of field size in various shapes
- Effect of body inhomogeneity lung, bone, soft
tissue
- 2D treatment planning
- 3D Conformal treatment planning
- Forward / Inverse planning
- IMRT/VMAT treatment planning
- SRS, SRT, SBRT treatment planning
- IORT treatment planning
3.3 Treatment planning for brachytherapy
- 2D brachytherapy
- 3D image-guided brachytherapy
3.4 Dose calculation for treatment

16
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- Treatment, dose calculation and output
measurement
- Isodose distribution curve
- The production chart for treatment planning
- Complete isodose chart for treatment planning
- Dose Volume Histogram
3.5 Calibration and acceptance test
- Commissioning test initial mechanical, radiation

protection, further mechanical tests

Radiation tests — Pin hole pictures. HVL and
trimmer problems, alignment of light and

radiation beams

Out put calibration

Periodic checks

3.6 Treatment Verification
- Portal Film Verification
- EPID (Electronic Portal Imaging)
- KV/MV CT
- KV X-ray Verification
- Optical guidance technology

- etc.

5. Clinical Oncology Aa fianuiinenulsauziseludiu

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)

Natural history

Definition

Etiology

Principal of molecular biology
Epidemiology

Spreading of tumor
Grading of tumor

Method of investigation
Classification of tumor
Staging of tumor

Methods of treatment
Result and Prognosis
Acute and late side-effects

Palliative care in oncology

17
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15) Practice medicine in accordance with evidence based medicine,

medical ethics and patient rights (Institutional level)

6.  Clinical Radiation Oncology
6.1 Principles of radiation therapy
- Radio sensitivity of tumor and classification
- Factor effecting radiosensitivity such as cell type, differentiation,
Size of tumor, tumor bed, nutrition , oxygen . time dose volume
relationship. RBE, LET, OER
- Aim of treatment and indication, curative, palliative,
preoperative, postoperative, intraoperative radiotherapy
- Factors effecting the treatment: - cell type, stage of the disease,
general condition of the patient
- Tissue tolerance, criticality of tolerance
- Possible complication and sequelae, prevention of sequelae
- Expected end result and method to improve the end result
6.2 Treatment planning for cancer
- Imaging and target volume
- Imaging modalities, procedures and technology
- Disease oriented imaging
- Image handling in radiotherapy
- Target volume determination in clinical practice
- GTV, CTV, PTV and relevant ICRU recommendations
- Developments in imaging
- Use of Simulators
- Determination of beam quality
- Radiation beam arrangement, determination of field sizes
- Conventional fractionation and altered fractionation schedules
- 2D radiation therapy, 3D Conformal radiation therapy and IMRT,
VMAT
- Stereotactic radiosurgery and radiotherapy
- Intraoperative radiotherapy
- Total body irradiation, hemi body irradiation

- Choice and method of treatment techniques

18
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6.3 Radiation therapy for cancer of specific organs
6.3.1 Skin cancer
- Basal cell Ca, Squamous cell Ca
- Malignant melanoma
6.3.2 Alimentary tract cancer
- Esophagus cancer
- Colon cancer, rectum cancer anal cancer
- Stomach cancer
- Hepatobiliary tumors, pancreatic cancer
6.3.3 Head and neck tumor :
- Oral cavity : Lip, buccal mucosa, tongue. Floor of mouth,
gum, hard palate
- Oropharynx : soft palate, tonsil. Base of tongue
- Nasopharynx
- Hypopharynx : pyriform sinus, post cricoid. Posterior
pharyngeal wall
- Larynx: supra glottic, slottic, sub slottic
- Salivary ¢land
- Sinonasal cancer
- Thyroid cancer
- Management of the neck and the unknown primary site
6.3.4 Eye tumor :
-Tumor of lid and conjunctiva
- Intraocular tumor, lacrimal gland tumor
- Retinoblastoma
- Melanoma
6.3.5 Respiratory tract cancer:
- Lung cancer
- Mediastinal tumor
- Thymoma
6.3.6 Breast cancer
6.3.7 Cancer of endocrine glands
- Thyroid cancer

- Cancer of adrenal gland

19



wangasmsanousuuwndlsesiin ieqaitasuaninnuanudinglumsiszneuindwnyns sy

v o 3 a o (o
MVITNATNYULASUSLINING ﬂﬂﬂﬂiﬂﬂiﬁ W.f1. 2561

6.3.8 Gynecologic cancer
- Carcinoma of cervix
- Endometrium
- Ovary, fallopian tube
- Vulva and vagina
6.3.9 Genitourinary cancer
- Testicular cancer, scrotal cancer. penis
- Kidney and urethral cancer
- Bladder and urethra
- Prostate
6.3.10 Bone and soft tissue tumor
- Osteosarcoma, Chondrosarcama. Fibrosarcoma,
- Multiple myeloma, plasmacytoma
- Ewing’s sarcoma
- Giant cell tumor
- Metastatic bone tumor
- Soft tissue sarcoma
6.3.11 Central nervous system (adult and pedriatric)
- Primary brain tumor
- Glia cell tumor : gliomas, astrocytoma,
oligodendroglioma,
- Pilocytic Astrocytoma
- PNET : medulloblastoma, ependymoblastoma
- Pineal tumor
- Ependymoma
- Metastatic brain tumor
- Spinal cord tumor
- Benign central nervous systemic disease
- Craniopharyngioma
- Meningiomas
- Pituitary adenoma
- Acoustic neuroma

- Arteriovenous malformation

20
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6.3.12 Rare benign brain tumors
- Chordomas
- Hemangioblastoma
-Temporal bone Chemodectoma
6.3.13 Hematologic malignancy
- Malignant Lymphoma: Hodgkin lymphoma, non-Hodgkin
lymphoma
- Leukemia
- Polycythemia vera
- Multiple myeloma, plasmacytoma
- Extramedullary hematopoietic
6.3.14 Common pediatric solid tumor :
- Neuroblastoma
- Wilms’ tumor
- Teratoma
- Soft tissue and bone tumors
- Retinoblastoma
6.4 Management of disseminated cancer and palliative care
6.5 Radiotherapy of benign diseases
6.6 Palliative Radiotherapy
6.7 Radiation oncologic emergency
- Spinal cord compression
- Bleeding tumor
- Superior vena cava obstruction
- Etc.
6.8 Chemotherapy, hormone therapy, targeted therapy with radiation
therapy
- Mechanism of action
- Route of Administration
- Principles of treatment
- Neoadjuvant
- Concurrent
- Adjuvant
6.9 Radiation modifiers
6.10 Radiosensitizer, radioprotector, hyperthermia, hyperbaric oxygen

therapy
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7. Related knowledge for Radiation Oncologist

1. Related alternative Medicine

2 Cancer-related rational drug uses

3. Cancer Registry

4 National Service profile: Cancer and referral system
5 Msysannslumessd (gaianuan 4)

8. Related knowledge for physician
antuilnousumsdaliunndussiuiinnuiussiainurludewiolud
1. 33U IUTIUNNNTLNNG
- anudTussEnIwmdiugtie Mshwanuduvesilie ns
auAvIeduYaNTUNINTIANY MISnwlesTergaingves¥in
- myufoAreriieusnindnuardsanlaodiusn liua mssenu
wimgfunnsestenthil nsUszgunumuRansiny LR
Usulgsiimssnwedsreiiles detaudsluFomaussloviiion
Antuannstszneuidnnnssy nsliviwennsmanisunng
PEANAT WAz ToNA1TUINUITEFTIUIUNTINNUNINITUNINE
Clinical Teaching Skills
Communication Skills
mMsUszifiunann nMsUFulganunn mstiesiuanandes uazaany
AUANYBINITINYINGTUA
psAnsiilegunn Msumssunstuluaumsinwmeiua
6. MIAnwIRNIALAIEAULDS
- yinvglagIsnslunsAumdeyanieg mMe3vnig (medical
literature) N5l internet
- AsUszliunsANEIITY N199ENLUUAITISY WaznslalanTagy iy
NN3YDUTUNANITANYITEFNN
- msanaulaludeyasiieg naniswimg wagmshanufialuanugua
AiVeld
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Entrustable professional activities

wanansSedsnukazuzisine lanmua Entrustable professional activities (EPA) §1u7u 22

78NIAIH

—_

© ® N o o bk w0 N

N
> e =~ 0o

15.

16.

17.

18.
19.

20.

21.

22.

nsauasnuUle:
nsauasnuUle:
nsguasnuUle:
nsauasnuUle:
nsauasnuUle:
nsguasnugUle:
nsguasnyIUle:
nsguasnyIUle:
nsguasnugUle:
nsguasnyUle:
nsguasnuUle:
nsguasnuUle:
nsguasnuUle:
nsauasnugUle:

Lﬁaﬂaﬂamaﬂuﬂ;ﬂwm (Central nervous System(CNS) tumour)
uz159AswELaza1ne (Head and Neck tumour)

W15 U@ (Breast cancer)

uzt5aUen (Lung cancer)

ULFITTUUNILAUDINNS (Gastrointestinal(Gl) cancer)
yziSaszuumaiudaane(Genitourinary(GU) cancer)
mﬁﬂizuuﬁuﬁuiﬁﬁ (Gynecologic(GYN) malignancy)
uziSaszuuLiaiden (Hematologic malignancy)
MBL%QﬂiSQﬂLLazLﬁaL?jaéau (Bone and soft tissue tumour)
uzt5aluin (Pediatric tumour)

nsgualuulsyAuUsEAR (Palliative care for cancer patients)
Tsauffoseniilallduzids Benign turmnour)

n15ldws (Brachytherapy)

Stereotactic Radiation Treatment; Stereotoactic

Radiosurgery(SRS)/ Stereotactic Radiotherapy(SRT)/ Stereotactic Body
Radiotherapy(SBRT)
AX3 ANUgeIvgLazauausatunsihluldu TgvnvesiUlsuardausounu:

Medical Radiation Physics

AX3 ANUgeIvazauausatunsihluldu TagvnvesiUlsuasdnusounu:

Radiobiology and Cancer Biology

nsisgugINNsUfURLarMsTRIuInLe: Ianuansalunsiauinisteus e

AwEnIatunsUsTenditeyanIine mansnivanguanuntavlunisauaglae

VinweURANTUS wagnsdeans: segUleuavy

a [ v

VinweUHAUTUS uaznsieans: seRsInuTINa1vIvTN (WaENd, dnSednisunmg,

LYY

WYIUNA, AU Uazldmtnaun)/ dedsiunuluavdugnsuiusnwigiae

'
1 A

anuduiioo1inansssn 9385350 wazanaRsuiseUie af {3989 liewsy

ANTIN havyUBY

nsufuRnulidriuszu: assnindanisealeing nsiasieilseleviiazaiy

d‘ gj % L G 1
51N WQIU?Z@UE;J‘LJ'JEJLQW’]%?']EJLLﬁ%/WﬁE]Uﬁ%“U’]ﬂ'ﬁE]EJ’]\‘iLMiJ’waiJ

nsufURnuliiAuszuL: iaukuvanindniteidmineanulasaievediiey

aruayuuaziauAuNINNsLaRUIsg 1y Tdusiulunmsuiideunnsasues
JEUUANSITUFULAZ I LAURTTUA LY

s1gazideauaas EPA an1AKUIN 9
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ANANUINT 2

‘Vié’ﬂqm Medical Radiation Physics Un1sfne 2559
o o ¢ o v v A & a & oA
FANTULNNYUTZANUIUIIETNWILATULLIINGT YUUN 1
Bauduaniune laedannu Teleconference system
1 = = Y] L v 1 a
‘ViﬂJ’]EJL‘ViG! LLWﬂSU@’]‘\]Nﬂ’]i‘Ui‘UWﬁ’NLLﬁ%E]’]ﬁ]’]SEJEdﬁE]‘NU’N 1§ Core lecture AdLAU

Course Content and Study Plan

Medical Radiation Physics

For Residents in Radiology

Academic Year 2016

Organized by
Thai Medical Physicist Society
Royal College of Radiologists of Thailand
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Medical Radiation Physics
Course Contents
Basic Radiation Physics (B1-B20) (25hr)

B1 Basic Nuclear Physics (2 hr) A. Pachee

B2 Interaction of radiation with matter (2 hr) Dr. Puangpen
B3 Production and quality of x-rays (2 hr) Dr. Anchali

B4 Radiation quantities and units (1hr) A. Chirapha

B5 Radiation dosimetry systems (1hr) Dr. Puangpen
B6 Basic knowledge of medical computer and applications (1hr) Dr. Thanongchai
B7 PACS (1hr) Dr. Thanongchai
B8 Diagnostic x-ray equipment (1hr) Dr. Anchali

B9 Concept of image quality (1hr) Dr. Napapong
B10  Basic principle of conventional, digital imaging and image registration (2 h) Dr. Napapong
B11  Fluoroscopy (1hr) A. Sawwanee
B12  CT (1hr) Dr. Anchali

B13  MRI(1hr) Dr. Pairash

B14  Basic principle of ultrasound (1hr) A. Thunpong
B15  Radiotherapy equipment (1hr) Dr. Taweap

B16  Introduction in radiopharmaceuticals (1hr) A. Nopamol
B17  Radionuclide imaging: SPECT, SPECT/CT, PET/CT (2 hr) Dr. Rujaporn
B18  Bone mineral density (BMD) (1hr) A. Sawwanee
B19  Basic principle of radiation protection (1hr) A. Tanawat

B 20 Legal aspects of radiation protection establishments (1hr) A. Rungthum

Physics of Radiation Therapy (T1 - T8)(13hr)

T1 Photon beams (2 hr) A. Sivalee
T2 Electron and particle beams (1hr) A. Sivalee
T3 Radiation therapy treatment planning (2 hr) A. Surat

T4 Brachytherapy (2 hr) A. Chirapha
T5 Advanced in radiotherapy (2 hr) A. Chumpot
T6 Image guided radiotherapy (2 hr) A. Sornjarod
T7 Quality assurance/quality control in radiotherapy (1hr) A. Chumpot
T8 Radiation protection in radiation therapy (1hr) A. Surat
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Study Plan

Subject Medical Radiation Physics

Topic B1 Basic Nuclear Physics (2 hr)

Instructor  Pachee Chaudakshetrin
9197158 WA LA1NTLNYATY

Learning objectives: At the end of the session, the student should be able to
1. Describe the relationship between mass and energy
2. Explain the characteristic of the atom, atomic structure, nucleus, nuclide,
radionuclide, isotope and radioisotope
3. Discuss the principle of radiation and the difference between x-ray and gamma ray
4. Describe the radioactive decay and the relevant mathematics
Learning contents :
1. Atomic mass and energy units : Electron volt (eV) and atomic mass unit (amu)
2. Electromagnetic radiation
3. Organization of the atom :
3.1 Composition and structure
3.2 Electron binding energy and quantum energy levels
33 Atomic emissions and nuclear emissions
4. Structure of nucleus :
4.1 Nuclear particles and nuclear energy levels
4.2 Nuclear force, binding energy and mass deficit
4.3 Nuclear stability (Neutron-proton ratio : line of stability), even-
odd nucleon relationships
5. Nomenclature : Nuclides, isobars, isotopes, isotones, isomers
6. Radioactive decay :
6.1 Decay schemes
6.2 Decay characteristics and symbols
7. Mathematics of radioactive decay :
7.1 Physical half-life biological half-life, effective half-life
7.2 Average life
73 Parent-daughter relationship
8. Units of activity : Curie and Becquerel, specific activity
Method: Lecture
Media: 1. Computer and LCD projector 2. Handout

Evaluation: Written examination (MCQ)
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Study Plan
Subject Medical Radiation Physics

Topic B2 Interaction of radiation with matter
Instructor PuangpenTangboonduangjit
919158 A WILEY (??maqu%m

Learning objectives : At the end of the session, the student should be able to

1. Describe the effect of the interaction of photon with matter
Describe the photoelectric effect
Describe the Compton effect
Describe the pair production
Explain the probability of photon interactions in the term of cross section

Describe the factors involved photon interaction

N g N

Describe the important of interaction in diagnostic radiology, radiation therapy and
nuclear medicine
8. Explain the interaction of charged particle with matter
9. Describe the parameters involved in the loss of particle energy.
Learning contents :
Interaction of radiation with matter
1. Photon interactions
1.a. Photoelectric interaction
1.b.Compton interaction
1.c. Pair production
2. Probability of interactions
1.a.Cross section
1.b.Factor involved interaction
3. The importance of each interaction in radiology
1.a. Diagnostic radiology
1.b.Radiotherapy
1.c. Nuclear Medicine
4. Interaction of charged particle with matter
5. Parameters involved the loss of particle energy
Methods :
1. Lecture
Media :
1. Computer and LCD projector 2. Handout
Evaluation :
Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B3 Production and quality of X-rays
Instructor Associate Professor Dr.AnchaliKrisanachinda
FOIANEARNTINNTG AT.OYTE NBAIUAT
Learning objectives : At the end of the session, the student should be able to
1. Describe the production of Bremsstrahlung x-rays
2. Describe the production of characteristic x-rays
3. Identify the information contained in an x-ray spectrum
4. |dentify the changes in x-ray beam quality and quantity resulting from changes kVp,
mA, filtration, x-ray circuit waveform and anode material
Define the quality of x rays
Define the half value layer
Describe the quality of x rays used in diagnostic and therapeutic radiology

Describe the effect of filters on the x-ray beams

© ©°o N> o

Describe the exponential attenuation
10. Determine the equivalent photon energy of an  x-ray beam
11. Calculate the wavelength of an x-ray beam
12. Describe the properties of soft and hard x rays
Learning contents :
X-ray production
1. Bremsstrahlung
X-ray spectra
Characteristic x-rays

X-ray beam quality and quantity

2
3
4
5. Half Value Layer (HVL) of x-ray beam
6. Calculation of HVL and inverse square law
7. Anode materials and filtration

8. X-ray circuit waveform

9. The quality of x rays

10. Half value layer

11. Spectral distribution of x rays

12. Effect of filters on x ray beam

13.  Measurement of half-value layer
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Methods :
1. Lecture
Media :
1. Computer and LCD projector
2. Handout
Evaluation :
Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics

Topic B4 Radiation Quantities and Units

Instructor Assistant Professor ChiraphaTannanonta
PIANANTINNTIVIZAT AUUIUUN

Learning objectives : At the end of the session, the student should be able to
1. Describe the SI units, special units and special names in radiology
2. Describe the process of ionization
3. Describe the definition of ionizing radiations
4. Describe the definitions of the nuclide and energy deposition event
5. Describe the terms and units used in the measurement of radiation
6. Describe the quantities of dose used in radiation protection
7. Describe the radioactivity and exposure rate constant

Learning contents:

[N

Sl units, special units and special names in radiology
2. lonization
3. lonizing radiation
4. Nuclide
5. Energy deposition event
6. Measurement of radiation
7. Exposure
8. Kerma
9. Quantities of dose using in radiation protection
10.  Radioactivity
11. Exposure rate from gamma emitters
Methods: Lecture
Media : 1. Computer and LCD projector
2. Handout
Evaluation ;
Written examination (MCQ)
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Study plan
Subject Medical Radiation Physics
Topic B5Radiation dosimetry systems
Instructor Dr. PuangpenTangboonduangjit

Learning Objective At the end of session the student should be able to

1. Describe the process of ionization measurement
2. Explain the characteristic of Free air chamber, cavity ionization chamber
3. Explain the process of Calorimetry, Chemical dosimetry, Radiographic

dosimetry, Thermoluminescencedosimetry, Scintillation dosimetry,
Semiconductor dosimetry
Learning. Content
1. lonization chamber
. Calorimetry
. Chemical dosimetry
. Radiographic dosimetry ( Film)
. ThermoluminescenceDosimetry

. Scintillation Dosimetry

~N O O &~ WD

. Semiconductor Detector

Method :
1. Lecture
Media :
1. PowerPoint Presentation
2. Computer —aided Instruction
Evaluation :
Written examination (MCQ)
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Study Plan
Subject Medical Radiation Physics
Topic B6 Basic knowledge of medical computer & applications
Instructor Dr.Thanongchai Siriapisith

WekNngnuety a5eRan3
Learning objectives : At the end of the session, the student should be able to
1. Identify the information Digital images
2. Identify the information contained the Computer Assisted Diagnosis (CAD)
3. Describe the procedures of basic PACS and Teleradiology
Learning contents :

1. Development of Digital imaging

2. Type of Digital imaging
3. Image characteristics
4. Computer Assisted Diagnosis (CAD)
5. Basic Picture Archive Communication System
6. Basic principles of Teleradiology
Methods :
1. Lecture
Media :

1. Computer and LCD projector
2. Handout

Evaluation :
Written examination (MCQ)
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Study Plan
Subject Medical Radiation Physics
Topic B7 PACS
Instructor Dr.Thanongchai Siriapisith

WweknNngnuety a5eRans
Learning objectives : At the end of the session, the student should be able to
1. Identify the information principle in PACS
2. Identify the information display system
3. Describe the connection of basic PACS and Teleradiology
4. ldentify the information of DICOM format
5. ldentify the Storage systems
Learning contents :
1. PACS
Display systems
Server

Network

A

Storage system
Methods :

1. Lecture
Media :

Computer and LCD projector

2. Handout

Evaluation :
Written examination (MCQ)
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Study Plan
Subject Medical Radiation Physics
Topic B8 Diagnostic x-ray equipment
Instructor Associate Professor Dr.AnchaliKrisanachinda
FOIANENTINTE AS.OYTE NOBAIUAT
Learning objectives : At the end of the session, the student should be able to
1. Identify the difference between alternating and direct current
2. Identify single phase, three phase and high frequency waveforms
3. Describe the relationship between current and voltage in the primary and secondary
sides of step-up and step-down transformers.
. Identify the components of a typical x-ray circuit and their purpose.
. Define voltage ripple
. Describe the components of a typical x-ray tube and their purpose

. Describe the line focus and heel effect

oo ~NOo O~

. Define anode heat unit
9. Recognize allowed and forbidden tube heat loads
Learning contents :
1. Direct and alternating current
. Single phase and three phase circuit
. High voltage circuit
. Control panel components
. Backup timer
. High voltage components

. High frequency circuits

O NO Orvv: bW

. X-ray tube components
8.1 Tube housing and envelope
8.2 Cathode and anode
8.3 Tube and filament currents
8.4 Line focus principle
8.5 Heel effect
8.6 Heat unit
Methods :
1. Lecture
Media :
1.Computer and LCD projector 2. Handout

Evaluation : Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B9 Concept of Image Quality
Instructor Assistant Professor Dr. Napapong Pongnapang
MA. AT UNNIENIUNA
Learning objectives : At the end of the session, the student should be able to
1. Describe concept of physical image quality
2. Describe factors affecting image quality
3. Describe significance of image quality related to clinical interpretations by radiologist
Learning contents :
1. Contrast
2. Spatial resolution
3. Noise
4. Relationships among physical image quality factors
Methods :
Lecture
Media :
1. Computer and LCD projector
2. Handout
Evaluation :
Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B10 Basic principle of conventional, digital imaging and image registration
Instructor Assistant Professor Dr. Napapong Pongnapang

HYILANENTIANTE AT UNNIYNITUN A

Learning objectives : At the end of the session, the student should be able to
1. Describe physical principle of screen-film and digital radiography
2. Describe factors affecting image quality and radiation dose in digital imaging
3. Describe basic image processing
Learning contents :
Digital Radiography
1. Film-screen radiography
. Photostimulable phosphor
. Digital imaging modalities
. Image registration

. Digital image processing methods

(o> IN&) I~ NGO O

. Image quality in digital imaging

Methods :
1. Lecture

Media :
1. Computer and LCD projector
2. Handout

Evaluation :

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics

Topic B11 Fluoroscopy

Instructor Assistant Professor Sawwanee Asavaphatiboon
HYI8ANEnI19158 1aild SmnAyay

Learning objectives: At the end of the session, the student should be able to
1. Describe the basic principle of fluoroscopy
2. Describe the components and functions of the fluoroscopic equipment
3. Describe technology of image receptor in fluoroscopy
4, Identify fluoroscopic modes of operation
9. Describe the radiation dose and safety concern in fluoroscopy
Learning contents:
1. Basic principle of fluoroscopy
2. Fluoroscopy equipment and function
3. Image intensifier and digital fluoroscopy
4, Display devices
Methods: Lecture
Media :
1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B12 Computed Tomography
Instructor Associate Professor Dr.AnchaliKrisanachinda
FOIANENTINTE AS.OYTE NOBAIUAT
Learning objectives : At the end of the session, the student should be able to
1. Describe the operation of a computed tomography (CT) scanner
2. Identify the components of a CT scanner
3. Define CT number
4, Identify the factors influence the spatial and contrast resolution
Learning contents :
1. Component of a CT scanner
1.1 The gantry
1.2 X-ray circuit
1.3 X-ray tube
1.4 Radiation detectors
1.5 Patient support table
1.6 Computer system
1.7 Operator’s console
2. CT numbers
3. Contrast resolution
4. Spiral CT scanner
5. Radiation dose from CT scanner
6. Radiation safety for personnel
7. Quality control for CT
Methods :
Lecture
Media :
1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)
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Subject
Topic

Study Plan

Medical Radiation Physics
B13 MRI

Instructor: Assistant Professor Dr.PairashSaiviroonporn

HYIeA1an319158 A3 In5Y aneigauns

Learning objectives : At the end of the session, the student should be able to

1. Understand about the basic MR physics, instrumentation, pulse sequence and safety.

Learning contents :

1.

Principle of MRI

2. MR Instrument

3. Basic MR pulse sequences (Spin-echo and Gradient-echo)
a.

5. Suppression and cancellation techniques

6.

Type of MR images (T1w, T2w, PD2 images)

Safety

Methods :
Lecture
Time: 1 hr.

Media :

PC power point and lecture note

Evaluation :

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B14 Basic principle of ultrasound
Instructor ThunpongKrisanachinda
9197138 UMY NOBAIUAT
Learning objectives : At the end of the session, the student should be able to
1. Describe the properties of ultrasound
. Describe the principle of a transducer
. Explain the acoustic impedance
. Identify the axial and lateral resolution
. Describe the principle of an ultrasound instruments

. Describe the principles of Doppler ultrasound

~NOo Ok Wb

. Describe the quality assurance program and preventive maintenance of ultrasound
system
Learning contents :
1. Physical properties of ultrasound
2. Ultrasound transducer
3. Acoustic impedance
4. Axial and lateral resolution
9. Ultrasound instrument
6. Doppler ultrasound
1. Quality assurance and preventive maintenance of ultrasound system
Methods :
1. Lecture
Media :
1. Computer and LCD projector
2. Handout
Evaluation :
Written examination (MCQ)
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Study Plan
Subject Medical Radiation Physics
Topics B 15 Radiotherapy Equipment
Instructor  TaweapSanghangthum
919198 MU LASLUISITY
Learning objectives : At the end of the course, the student should be able to

1. Describe the basic principle of teletherapy machines and the support
equipments

2.Explain the application of teletherapy machines

3.Explain the methods of brachytherapy

Learning contents
1. Radiation treatment machines: Kilovoltage unit, Co-60 teletherapy unit, linear
accelerator,

2. X-ray simulator, CT simulator, MR simulator, cone beam CT, treatment
planning system, respiratory gating portal imaging

3.Immobilization : orfit, alpha cradle, vac-loc , etc.

4.Brachytherapy

Methods
1.Lecture 1 hour

Media
1. Computer and LCD projector
2.Handout

Evaluation

Written examination (MCQ)
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Study Plan

Subject: Medical Radiation Physics
Topic : B16 : Introduction to radiopharmaceuticals
Design and production
Instructor:  Associate Professor NopamonSritongkul
JINANTIANTIUNUUASAING
Learning objectives: At the end of the session, the student should be able to
1. Explain the design and production of radiopharmaceutical.
2. Describe the ideal radiopharmaceutical for diagnostic and therapeutic.
3. Discuss the mechanism of localization.
Learning contents:
1. Design characteristics of radiopharmaceutical.
. Production of radionuclide.
. Ideal radiopharmaceutical for diagnostic and therapeutic.
. Radionuclide generators.
. Technetium radiopharmaceutical.
. Other single photon agents.

. PET radiopharmaceutical.

O NO O bW

. Mechanism of localization.
Method: Lecture

Media : 1. Computer and LCD projector.
2. Handout

Evaluation :  Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B17: Radionuclide imaging
Instructor Associate Professor Dr.Rujaporn Chanachai

JOIFNENTINTG 79.59N5 ULy
Learning objectives : At the end of the session, the student should be able to

1. Describe the digital computer and major hardware components

Describe the A/D converter for Gamma camera/computer interface
Describe the position determination of gamma camera detector
Identify the difference of list mode and matrix mode acquisition
Describe the principle basis of SPECT system
Describe the SPECT acquisition and reconstruction technique
Describe the principle basis of PET, PET/CT and Cyclotron

8. Describe the clinical application of PET/CT
Learning contents : Digital imaging system, SPECT, PET

N o e Db

1. Computing terminology and the function of major hardware components of
digital computer used in nuclear medicine

The representation and storage of numbers and images in digital computer
The capabilities and operation of the gamma camera/computer interface
Data acquisition mode in nuclear medicine imaging system

List mode and Matrix mode

Physical basis of SPECT

SPECT acquisition and reconstruction technique

SPECT quality assurance

9o N A BN

Basic principles of PET and Cyclotron
10. Clinical of PET/CT application
Methods : Lecture
Media : 1. Computer and LCD projector
2. Handout
Evaluation :
Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B18 Bone mineral density (BMD)
Instructor Assistant Professor Sawwanee Asavaphatiboon
HYI8ANEnI19158 1aild SmnAyay
Learning objectives: At the end of the session, the student should be able to
1. Describe the basic principle of bone mineral density
2. Describe evolution of BMD equipment
3. Describe the principle of SPA, DPA, SPX, DPX
4. Describe the radiation dose from BMD equipment
Learning contents:
1. Basic principle of bone mineral density
2. Evolution of BMD equipment
3. Principle of SPA, DPA, SPX, DPX
4. Radiation dose from BMD equipment
Methods: Lecture
Media:
1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B19 Radiation protection in medicine
Instructor TanawatSontarapornpol

9197158 sUT dunIINING
Learning objectives : At the end of the session, the student should be able to

1. Describe the basic principle of radiation protection in medicine.

Describe the dose limit in radiation worker and pubic.
Describe the control and protection from external radiation hazard.

Describe the control and protection from internal radiation hazard.

ok

Describe the monitoring of the work space and public exposure.
6. Describe the personal dosimeter.
Learning contents :
1. Principle of radiation protection in medicine
. Dose limit in radiation worker and pubic
. Hazards from external radiation
. Hazards from internal radiation

. External radiation control and protection

o Ok Wb

. Internal radiation control and protection
[ . Radiation monitoring and personal dosimeter
Methods :
Lecture
Media :
1. Computer and LCD projector
2. Handout
Evaluation :
Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B20 Legal aspect of radiation protection establishments
Instructor A. Rungthum
919158 95554
Learning objectives : At the end of the session, the student should be able to
1. Describe the regulation for radiation workers
2. Describe the responsibility of the director of the medical radiation establishment
3. Describe the method to apply for the owner and usage of radioactive substance
in medicine
Learning contents :
1. Regulation for radiation workers in Thailand
2. Responsibility for the director of the medical radiation establishment
3. Application for the owner of medical radiation establishments
4. Application for the import and usage of radioactive substance in medicine.
Methods :
1. Lecture
Media :
1. Computer and LCD projector
2. Handout
Evaluation :
Written examination (MCQ)
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Study Plan
Subject Medical Radiation Physics
Topics T1 Photon beams
Instructor Associate ProfessorSivaleeSuriyapee

599M1ANT19158 Ad g3t
Learning objectives : At the end of the course, the student should be able to
1. Describe the characteristic of beam in the treatment field
2. Explain the parameters used in radiation treatment
3. Describe the definitions of the terms used in dose distribution
Learning contents
1. Definition of phantom, output, primary radiation, scattered radiation, builds
up region, electronic equilibrium, and skin sparing effect.
2. Definitions of PDD,BSF,TAR,SAR,TMR,TPR,SMR,
Depth dose distribution: isodose curves, given dose, skin dose, exit dose,
target dose
Methods : 1. Lecture
Media :
1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)
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StudyPlan

Subject Medical Radiation Physics
Topics T2 Electron and particle beams
Instructor Associate ProfessorSivaleeSuriyapee
599A1AR 319158 A8 5T
Learning objectives : At the end of the course, the student should be able to
1. Describe the dosimetric parameters and treatment planning of electron beams
2. Explain the characteristic of heavy particles and their clinical used
Learning contents
1. Electron beams :
1.1 Beam characteristics: energy determination, depth dose, isodose
curves, output factors
1.2 Treatment planning: conventional techniques, advance techniques of
total skin irradiation and electron arc therapy
2. Particle beams; fast neutron, protons and heavy particles
2.1 Beam characteristics

2.2 Experienced of using particle beams

Methods Lecture

Media : 1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)
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Study Plan
Subject Medical Radiation Physics
Topics : T3 Radiation Therapy Treatment Planning
Instructor Assistant Professor SuratVinijsorn

HYI8AEn319158 g3t Illaas
Learning objectives : At the end of the course, the student should be able to
1. Describe the acquisition of patient data for radiation treatment planning
2. Explain the method of patient immobilization
3. Describe the planning methods
Learning contents

1. Acquisition of patient data

2. Immobilization
3. Beam modification and beam direction device
3.1 Shielding

3.2 Tissue compensator
3.3 Wedge filter
3.4 Front and back pointer

4.  Combination fields
5. Oblique incidence and its convection
6. Prescribing, recording and reporting
Methods : Lecture
Media :
1. Computer and LCD projector
2. Handout
Evaluation : Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics

Topic T4 Brachytherapy

Instructor Assistant Professor ChiraphaTannanonta
HYILANENTIANTETEN AULIUWA

Learning objectives : At the end of the session, the student should be able to

1.
2.

Describe the definition of brachytherapy
Describe the definition of low dose rate, medium dose rate and high dose rate

brachytherapy

. Describe the principal properties of the radioactive sources used for

brachytherapy

4. Describe the definition of points A and B

. Prescribe and report dose for brachytherapy

6. Describe the advantages and disadvantages of the HDR brachytherapy

7.

comparing with the LDR

Describe the principle of radiation protection in brachytherapy

Learning contents:

1.

2
3
a
5
6
7
8
9
Method :
Lecture
Media :
1
2
Evaluation :

Introduction

. Definition of brachytherapy

. Techniques

. Brachytherapy dose rate

. Brachytherapy sources

. Dosimetry systems

. Radiobiological models

. Comparing of HDR and LDR in brachytherapy
. Radiation protection for brachytherapy

. Computer and LCD projector

. Handout

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic T5 Advanced in Radiotherapy (2 hr)
Instructor Assistant Professor ChumpotKakanaporn
HYILANENIIANTE QUNG AAUINT
Learning objectives : At the end of the session, the student should be able to
1. Understand the concepts of SRS, SRT,SBRT, 3D-CRT, IMRT, TBI and TSElI
2. Describe treatment planning and delivery of SRS, SRT, SBRT, 3D-CRT, IMRT, TBI
and TSEI
3. Identify the clinical use of SRS, SRT, SBRT 3D-CRT, IMRT, TBI and TSEI
4. |dentify the treatment verification of advanced treatment technique
Learning contents :
1. Stereotactic Radiosurgery (SRS) and Stereotactic Radiotherapy (SRT) and
Stereotactic Body Radiotherapy
1.1 Definition and concept of SRS, SRT and SBRT
1.2 Treatment system are available for SRS, SRT and SBRT
1.3 Physical and clinical requirements for SRS SRT and SBRT
2. Three Dimensional Conformal Radiation Therapy (3D-CRT) and Intensity
Modulated Radiation Therapy (IMRT)
2.1 Concept of 3D-CRT and IMRT
2.2 Treatment planning of 3D-CRT and IMRT
2.3 Treatment delivery and verification for 3D-CRT and IMRT
2.4 Clinical use of 3D-CRT and IMRT
3. Total Body Irradiation (TBI) and Total Skin Electron Irradiation (TSEI)
3.1 Physical and clinical requirement for TBI and TSEI
3.2 Treatment technique and equipment for TBI and TSEI
Methods : 1. Lecture
Media : 1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics

Topic T6 Image-guided radiation therapy

Instructor Sornjarod Oonsiri
ARl 63956 QAUNAS

Learning objective : At the end of the session, the student should be able to
1. Describe the basic principle of Image-Guided Radiation Therapy (IGRT)
2. Explain the imaging for target verification
3. Explain the basic concept of image registration

Learning content :
1. Concept of Image-Guided Radiation Therapy
2. Imaging for target verification

3. Image registration

Method :
Lecture
Media :
1. Computer and LCD projector
2. Handout
Evaluation :

Multiple choice question
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Study Plan

Subject Medical Radiation Physics
Topic T7 Quality assurance/quality control in Radiotherapy
Instructor Assistant Professor Chumpot Kakanaporn
HYILANENIIAN5E QUNG AAUINT
Learning objectives : At the end of the session, the student should be able to
1. Identify the uncertainties in treatment process.
2. Describe the concepts of Quality Assurance and Quality Control.
3. Understand the responsibility of staff in radiation therapy
4. Describe the implications of different treatment units and their design
5. Identify the method of treatment verification.
Learning contents :
1. Error analysis of treatment process
1.1 Dosimetric  uncertainties
1.2 Geometric uncertainties
2. QA concept and terminology
3. Qualified staffs
4. Equipments in radiation therapy
5. In vivo dosimetry and portal verification
6

. Clinical implement of purchased technology

Methods :
1. Lecture

Media :
1. Computer and LCD projector
2. Handout

Evaluation :

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic T8 Radiation Protection in Radiotherapy
Instructor Assistant Professor SuratVinijsorn
HYIeAEnI19158 g3t Illaas
Learning objectives : At the end of the session, the student should be able to
1. Describe the regulatory requirement for radiation protection.
2. Describe structural shielding design for Cobalt-60, Linear Accelerator and
brachytherapy rooms
3. Describe the radiation safety in the radiation oncology unit.
Learning contents :
1. Regulatory requirements
2. Structural shielding design
3. Operational safety guidelines

Method:
1. Lecture
Media:
Computer and LCD projector
2. Handout
Evaluation:

Written examination (MCQ)
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Radiation Biology
Course contents

Basic Radiation Biology (9 hr)

1. Basic Radiation biology for Radiologists (3hr)
- Basic Cell Biology and Molecular Biology
- Basic Methods of Cell and Molecular Biology
- Interaction of lonizing Radiation with Biology Systems
- Molecular Aspects of Radiobiology
2 Biological basic of radiotherapy (1hr)
- Proliferation kinetics and normal organ response
- Tumor tissue kinetics and tumor organ response
- Five R’s in radiotherapy
3. Radiation effects (2hr)
- Genetic change
- Hereditary
- Carcinogenesis
- Teratogenic
- (Cataractogenesis
4. Radiation accident (2hr)
- medical and hazard
- TBI exposed
5. Biological aspect of particle beam (1hr)

Radiation Biology for Radiotherapy and Nuclear Medicine (13.5 hr)
6. Cancer biology (4hr)
- Cancer hallmarks, cellular oncogenes and tumor suppressor genes
- Cancer genetics, cancer stem cells and tumor metabolism
- Cancer immunology, angiogenesis and metastasis
- Signal Transduction and tumor radioadaptive responses
7. Molecular technique in radiobiology (1hr)
8. Advanced biological aspect of radiotherapy (2hr)
- Dose-response in Radiotherapy
- The linear-quadratic approach in clinical practice

- The volume effect in radiotherapy
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- The tumor microenvironment and cellular hypoxia response
9. Clinical application in radiobiology (2hr)
(R’s rule, BED, EQD2, TCP, NTCP, EUD, survival curve, LQ model)
10. Clinical application in cancer genetic (1hr)
11. Clinical application of targeted Rx, radiosensitizers, protectors (1hr)
12. Clinical radiation pathology (1.5hr)
13. Biological aspect of special radiotherapy technique (SRS, SRT, brachytherapy, hyperthermia,
photodynamic) (1hr)
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Teaching plan

Topic Basic Cell Biology and Molecular Biology

Student Resident in diagnostic radiology, nuclear medicine, radiation oncology
Duration 0.5 hour

Lecturer Narongchai Autsavapromporn, PhD

Teaching Methods Lecture
Basic Knowledge
Basic knowledge of cell biology and molecular biology
Learning Objectives At the end of the class, the student should be able to
1. Understand the basic principle of cell biology and molecular biology
2. Apply the basic knowledge of cell biology and molecular biology in radiation
biology
Learning Experiences
1. Suggest reference publications for self-study.
2. Review basic knowledge.
3. Lecture and discussion in class.
Contents
1. Basic cell biology
2. Molecular genetics
Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resources
1. Lodish H., Berk A., Kaiser C.A., Krieger M., Scott M.P., Bretscher
A., Ploegh H., Matsudaira P. Molecular Cell Biology, 6th edition,
NewYork: W.H. Freeman and Co, 2007.
2. Lehuert S., Biomolecular action of ionizing radiation, Boca Raton:
Taylor and Franics Group, 2007.

Evaluation Written examination: multiple choice questions.
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Topic Interaction of lonizing Radiation with Biology Systems

Student Resident in diagnostic radiology, nuclear medicine, radiation oncology
Duration 1.5 hour

Lecturer Narongchai Autsavapromporn, PhD

Teaching Methods Lecture
Basic knowledge of radiation physics, radiation chemistry and radiation biology
Learning Objectives At the end of the class, the student should be able to
Explain the basic knowledge of physics, chemistry and biology of ionizing
radiation interactions with biology systems
Learning Experiences
1. Suggest reference publications for self-study.
2. Review basic knowledge.
3. Lecture and discussion in class.
Contents
1. Sources and types of ionizing radiation
2. Direct and indirection of ionizing radiation
3. Radiolysis of water
4. Targeted and non-targeted effects of ionizing radiation
5. Factors affecting radiation responses
Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resources
1. Hall EJ, Gracias AJ. Radiobiology for the Radiologist, 6" edition. Philadelphia
:Lippincott, Williams & Wilkins, 2006.
2.Lehuert S. Biomolecular action of ionizing radiation, Boca Raton:
Taylor and Franics Group, 2007.
3.Gunderson LL, Tepper JE. Clinical Radiation Oncology, 3" edition,
Philadelphia: Elsevier, 2011.
4.Joiner MC, Van der kogal AJ. Basic clinical radiobiology,
London: Hodder Arnold, 2009.

Evaluation Written examination: multiple choice questions.
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Topic Molecular Aspects of Radiobiology
Student Resident in general radiology, diagnostic radiology, nuclear medicine,
radiation oncology
Duration 1.5 hour
Lecturer Narongchai Autsavapromporn, PhD
Teaching Methods Lecture
Basic Knowledge
Basic knowledge of molecular biology and radiation biology
Learning Objectives At the end of the class, the student should be able to
1. Discuss how can radiation damage cells
2. Discuss how can cells repair radiation damage
Learning Experiences
1. Suggest reference publications for self-study.
2. Review basic knowledge.
3. Lecture and discussion in class.
Contents
1. DNA damage and its repair
2. Consequences of unrepaired DNA damage: chromosome damage
3. Mechanism of cell death
4. Early and late responding gene induced by ionizing radiation
Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resources
1. Hall EJ, Gracias AJ. Radiobiology for the Radiologist, 6" edition. Philadelphia:
Lippincott, Williams & Wilkins, 2006.
2. Lehuert S. Biomolecular action of ionizing radiation, Boca Raton:
Taylor and Franics Group, 2007.
3. Gunderson LL, Tepper JE. Clinical Radiation Oncology, 3" edition,
Philadelphia: Elsevier, 2011.
4. Joiner MC, Van der kogal AJ. Basic clinical radiobiology, London:
Hodder Arnold, 2009.
5. Tubina M, Dutreix J, Wambersie AW, Bewley DR. Introduction to radiobiology,
London: Taylor and Francis, 1990.

Evaluation Written examination: multiple choice questions.
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Topic Basic Methods of Cell and Molecular Radiobiology
Student Resident in general radiology, diagnostic radiology, nuclear medicine,
radiation oncology
Duration 0.5 hour
Lecturer Narongchai Autsavapromporn, PhD
Teaching Methods Lecture
Basic Knowledge
Basic knowledge of molecular biology, cellular biology and radiation biology
Learning Objectives At the end of the class, the student should be able to
Apply the basic knowledge methods of cell biology and molecular
radiobiology in clinical practice
Learning Experiences
1. Suggest reference publications for self-study.
2. Review basic knowledge.
3. Lecture and discussion in class.
Contents
1. Methods of classical radiobiology: Clonogenic assay
2. Methods of detecting damage to DNA
Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resources
1. Hall EJ, Giaccia AJ. Radiobiology for the Radiologist, 6" edition. Philadelphia
:Lippincott, Williams & Wilkins, 2006.
2. Lehuert S. Biomolecular action of ionizing radiation, Boca Raton:
Taylor and Franics Group, 2007.

Evaluation Written examination: multiple choice questions.
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Topic: Biological basic of radiotherapy

Students:  Resident in radiation oncology, diagnostic radiology, nuclear medicine
Duration : 1 hour

Instructor: Nisa Chawapun, Ph.D.

Teaching Method: Lecture
Learning Objectives: At the end of the lecture and after self-study, the students should be
able to describe
1. proliferation kinetics of normal organ and their relationships with acute and late
tissue reactions.
2. serial and parallel organs and their relevances to radiotherapy.
the differences in radiation responses between rapidly and slowly renewing
organs.
factors governing normal organ radio-tolerance.
parameters for defining tumor proliferation kinetics.

the kinetics of tumor response to radiation.

N s

the radiobiology of tumor in relating to kinetics of tumor response and tumor
architecture.
8. the significance of tumor proliferation kinetic data.
9. five R’s and compare five R’s between normal and tumor organs.
10. the influence of five R’s in design of conventional fractionation.
Learning Experiences
1. Suggest reference textbooks for self-study
2. Review basic knowledge
3. Lecture and discussion in class.
Contents
1. Proliferation kinetics and organ response
- Parameters for cell kinetics; Cell cycle time, Growth fraction, Cell loss factor,
Potential and actual doubling time
- Types of tissues; Rapid renewing system, Slow renewing system, Non-renewing
system, radiosensitivity
- Tissue architecture and FSU organization: structurally defined and undefined
FSU, serial and parallel organs.
- Normal organs; Kinetics of radiation responses: early responders and late

responders
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2. Tumor tissue kinetics and tumor organ response
- Tumor organs; Tumor cell populations, Tumor growth, Tumor cell kinetics,
Kinetics of radiation responses: regression and regrowth
3. Five R’s in radiotherapy
- Five R’s :Radiosensitivity, Repair, Redistribution of cycling cell,Reoxygenation,
Repopulation.
- Five R’s in design of conventional fractionation.
- Five R’s sensitize tumor while protecting normal tissue against the fractionated
radiation treatment.
Teaching Media LCD and computer, handout
Learning Resourses:
1. Hall EJ and Giaccia AJ Radiobiology for the Radiologist. 6th edition. Lippincott
Williams and Wilkins: Philadelphia, 2006
2. Joiner M and Kosel. Basic Clinical Radiobiology 4th Ed .Hodder Arnold Publishers:
UK, 2009
3. |AEA. Radiation Biology; A Handbook for Teachers and Students, Training Course
Series 42, Vienna, 2010

Evaluation: Written examination (MCQ)

80



wangasmsanousuuwndlsesiin ieqaitasuaninnuanudinglumsiszneuindwnyns sy

v o 3 a o (o
MVITNATNYULASUSLINING ﬂﬂﬂﬂiﬂﬂij W.f1. 2561

Topic Radiation effects
Student Resident in radiation oncology, diagnostic radiology, nuclear medicine
Duration 2 hour

Instructor Assoc Prof Thiti Swangsilpa;MD
Teaching Methods Lecture
Basic knowledge
Basic knowledge of radiobiology
Learning Objectives At the end of the class, the student should be able to
1. Describe the process of radiation effects induce genetic and epigenetic change
including biological radiation effects
. Describe the process of hereditary effects from ionizing radiation.
. List and discuss the hereditary diseases in human and probability of risk.

. Describe the process of radiation carcinogenesis.

v A~ W N

. State the significance of radiation carcinogenesis in clinical practice and suggest
the method of prevention.
6. Describe the effects of ionizing radiations on embryo and fetus

related to gestational period.

N

State the importance of radiation effects on embryo and fetus and
describe how to apply the concept in clinical practice and in occupational
exposure.

8. Describe the pathophysiology of cataractogenesis.

9. State the importance of radiation cataractogenesis in clinical practice.
Learning Experiences

1. Suggest reference textbooks for self study.

2. Review basic knowledge.

3. Lecture and discussion in class.
Contents

1. Basic knowledge of gene, chromosome, cell cycle and effects of ionizing
radiation
Genetic and epigenetic effects
Type ofbiological effects from radiation (clinical)

Basic knowledge of hereditary effects

vk W N

Radiation response in human germ cells.Effects of mutation to hereditary

effects

o

Hereditary diseases in human

7. Estimated risk of radiation-induced hereditary effectsProcess of carcinogenesis

81



wangasmsanousuuwndlsesiin ieqaitasuaninnuanudinglumsiszneuindwnyns sy

v o 3 a o (o
MVITNATNYULASUSLINING ﬂﬂﬂﬂiﬂﬂiﬁ W.f1. 2561

8. Radiation-induced malignancy

9. Mechanism of ionizing radiation-induced malignancy

10.Prevention and Committees concerned with risk estimates and radiation
protection

11.Radiotherapy-induced malignancy

12.Clinical application of radiation-induced malignancy

13.Basic knowledge of gestational development and teratogenesis

14.Radiation effects to embryo, fetus and gestational period

15.Medical irradiation exposure in pregnancy

16.0ccupational irradiation exposure in pregnancy

17.Prevention and Committees concerned with risk estimates and
radiation protection

18.Clinical application of radiation induced teratogenesis

19.Mechanisms of cataract and radiation cataractogenesis

20.lonizing radiation cataractogenesis and Comittes concern

21.Clinical practice of radiation cataractogenesis

Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resourses

1. Hall EJ, Giaccia AJ. Radiobiology for the Radiologist ,7th edition. Philadelphia
:Lippincott, Williams & Wilkins, 2011.

2. Steel GG. Basic Clinical Radiobiology, 4th edition.Hodder Arnold., 2009.

3. Halperin EC, Perez CA, Brady LW, editors. Principles and practice of radiation
oncology, 6" edition. Philadelphia: Lippincott, Williams & Wilkins;2013.

4. Gunderson LL, Tepper JE, editors. Clinical Radiation Oncology
Brdedition.PhiLadeLphia: Elsevier Churchill Livingstone;2012.

5. Resources suggested during lecture period

Evaluation Written examination : multiple choice questions.
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Topic Cancer hallmarks, cellular oncogenes and tumor suppressor genes
Student Resident in radiation oncology

Duration 1 hour

Lecturer Danupon Nantajit, PhD

Teaching Methods Lecture
Basic knowledge of cancer biology and molecular biology
Learning Objectives At the end of the class, the student should be able to
1. Identify characteristics and hallmarks of cancer.
2. Describe functions of oncogenes and tumor suppressor genes in cancer
initiation, promotion and progression.
3. Relate the knowledge of oncogenes and tumor suppressor genes to clinical
practice.
Learning Experiences
1. Suggest reference publications for self-study.
2. Review basic knowledsge.
3. Lecture and discussion in class.
Contents
1. Hallmarks and characteristics of cancer cells
2. Microenvironment of tumor
3. Major oncogenes in cancer initiation
4. Frequently mutated tumor suppressor genes in various types of tumors
5. Molecular crosstalk of oncogenes and tumor suppressor genes
Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resourses
1. Alberts B, Johnson A, Lewis J, Morgan D, Raff M, Roberts K, Walter P. Molecular
Biology of the Cell, 6" edition. New York: Garland Science, 2014.
2. Weinberg RA. The Biology of Cancer, 2™ edition. New York: Garland Science,
2013.
3. Schulz WA. Molecular Biology of Human Cancers. New York: Springer Science +
Business Media, Inc, 2005.

Evaluation Written examination: multiple choice questions.
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Topic Cancer genetics, cancer stem cells and tumor metabolism
Student Resident in radiation oncology

Duration 1 hour

Lecturer Danupon Nantajit, PhD

Teaching Methods Lecture
Basic Knowledge
Basic knowledge of cancer biology and molecular biology
Learning Objectives At the end of the class, the student should be able to
1. List certain changes of tumor genetics which can cause cell neoplastic
transformation
2. Explain characteristics of cancer stem cells
3. Discuss metabolic differences between normal and tumor cells
Learning Experiences
1. Suggest reference publications for self-study.
2.Review basic knowledge.
3.Lecture and discussion in class.
Contents
1.Germline and somatic mutations
2.Genetic and epigenetic alterations in cancer
3.Cancer stem cell theory and origins
4.\Warburg effect
5.Energy requirements during cell cycle and stressed conditions
Teaching Media
1.Computer and LCD projector
2.Handout
Learning Resourses
1.Alberts B, Johnson A, Lewis J, Morgan D, Raff M, Roberts K, Walter P. Molecular
Biology of the Cell, 6" edition. New York: Garland Science, 2014.
2.Weinberg RA. The Biology of Cancer, 2" edition. New York: Garland Science,
2013.
3.5Schulz WA. Molecular Biology of Human Cancers. New York: Springer Science +
Business Media, Inc, 2005.

Evaluation Written examination: multiple choice questions.

84



wangasmsanousuuwndlsesiin ieqaitasuaninnuanudinglumsiszneuindwnyns sy

v o 3 a o (o
MVITNATNYULASUSLINING ﬂﬂﬂﬂiﬂﬂij W.f1. 2561

Topic Cancer immunology, angiogenesis and metastasis
Student Resident in radiation oncology

Duration 1 hour

Lecturer Danupon Nantajit, PhD

Teaching Methods Lecture
Basic Knowledge
Basic knowledge of cancer biology and molecular biology

Learning Objectives At the end of the class, the student should be able to

1. Discuss how cancer cells evade immune destruction

2. Identify key factors in inducing tumor vasculature

3. Restate processes of tumor cell invasion and metastasis
Learning Experiences

1. Suggest reference publications for self-study.

2. Review basic knowledge.

3. Lecture and discussion in class.
Contents
. Interactions between tumor surface ligands and T cells
. Vascularization factors
. Roles of hypoxia in tumor vasculature

. Protease enzymes in tumor invasion

v A W N -

. Epithelial mesenchymal transition in tumor metastasis
Teaching Media
1. Computer and LCD projector
2. Handout
Learning Resources
1. Alberts B, Johnson A, Lewis J, Morgan D, Raff M, Roberts K, Walter P.
Molecular Biology of the Cell, 6" edition. New York: Garland Science, 2014.
2. Weinberg RA. The Biology of Cancer, 2™ edition. New York: Garland Science,
2013.
3. Schulz WA. Molecular Biology of Human Cancers. New York: Springer
Science + Business Media, Inc, 2005.
4. Hall EJ, Giaccia AJ. Radiobiology for the Radiologist, 6th edition. Philadelphia
:Lippincott, Williams & Wilkins, 2006.

Evaluation Written examination: multiple choice questions.

85



wangasmsanousuuwndlsesiin ieqaitasuaninnuanudinglumsiszneuindwnyns sy

v o 3 a o (o
MVITNATNYULASUSLINING ﬂﬂﬂﬂiﬂﬂij W.f1. 2561

Topic Signal transduction and tumor radioadaptive responses
Student Resident in radiation oncology

Duration 1 hour

Lecturer Danupon Nantajit, PhD

Teaching Methods Lecture
Basic Knowledge
Basic knowledge of radiation biology and molecular biology
Learning Objectives At the end of the class, the student should be able to
1. Discuss types of signal transduction under normal and stressed conditions
2. List important genes and proteins in signal transduction pathways
3. Define functions of pro-survival genes in attaining radioadaptive responses.
Learning Experiences
1. Suggest reference publications for self-study.
2.Review basic knowledge.
3.Lecture and discussion in class.
Contents
1.Cell surface receptors and signal transduction
2.Radiation-induced signal transduction
3.DNA damage sensor proteins
4.NF-KB and pro-survival networks
Teaching Media
1.Computer and LCD projector
2.Handout
Learning Resourses
1.Alberts B, Johnson A, Lewis J, Morgan D, Raff M, Roberts K, Walter P. Molecular
Biology of the Cell, 6" edition. New York: Garland Science, 2014.
2.Weinberg RA. The Biology of Cancer, 2" edition. New York: Garland Science,
2013.
3.Hall EJ, Giaccia AJ. Radiobiology for the Radiologist, 6th edition. Philadelphia
:Lippincott, Williams & Wilkins, 2006.

Evaluation Written examination: multiple choice questions.
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Topic Molecular techniques in radiobiology
Students Resident in radiation oncology
Duration 1 hour

Instructor Nisa Chawapun, Ph.D.

Teaching Method Lecture
Learning Objectives: At the end of the lecture and after self-study, the students should be
able to describe
1. common techniques using in radiobiological laboratory
2. common techniques for studying gene expression at RNA and protein level
3. techniques for gene analysis
4. principle of molecular techniques for functional imaging of cancer
Learning Experiences
1. Suggest reference textbooks for self-study
2. Review basic knowledge
3. Lecture and discussion in class.
Lecture Contents
1. Techniques for the study of gene expression at RNA level
- RNA isolation
- Northern blot assay
- Rnase protection assay
- RT- PCR
- Real time PCR
- In situ hybridization
- DNA microarray
2. Techniques for the study of gene expression at protein level
- Western blot assay
- ELISA assay
- Flow cytometry
- Immonostaining
- Protein array (2-D gel)
3. Techniques for the study of gene
- gene cloning
- gene analysis
4.Molecular techniques for functional imaging of cancer
Teaching Media
1. Computer and LCD projector
2. Handout
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Learning Recourses
1.Hall EJand Giaccia AJ Radiobiology for the Radiologist.6th edition. Lippincott
Williams and Wilkins: Philadelphia, 2006
2.Joiner M and Kogel. Basic Clinical Radiobiology 4th Ed .Hodder Arnold Publishers:
UK, 2009
3.IAEA. Radiation Biology; A Handbook for Teachers and Students, Training Course
Series 42, Vienna, 2010

Evaluation Written examination (MCQ)
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Topic Advanced biological aspect of radiotherapy
Students Resident in radiation oncology

Duration 2 hour

Instructor Nisa Chawapun, Ph.D.

Teaching Method Lecture

Learning Objectives: At the end of the lecture and after self-study, the students should be able
to describe

. the relationship between physical absorbed dose and resulting biological response

. dose response model and statistics involved

. the definitions of Y37, Y50 and able to discuss Y50 for tumor and normal tissues

. how BED is derived, its usage and weakness

. how EQD2 is derivedand use EQD2 in designing of altered fractionation regime

a U b~ W N R

. the use of power law in converting the dose-volume histogram to a single value, i.e.
effective volume (Veff), effective dose (Deff), and equivalent uniform dose (EUD)
7. the characteristic of “n”and “a” value for serial and parallel organs
8. the importance of oxygen
9. the tumor microenvironment and hypoxia response pathways
Learning Experiences
1. Suggest reference textbooks for self-study
2. Review basic knowledge
3. Lecture and discussion in class.
Lecture Contents
1. Dose-response in Radiotherapy
- Shape of the dose-response curve
- Quantifying the steepness of dose response curves
- definitions of Y37 and Y50
- Fitting tissue specific dosimetric functions to TCP and NTCP
2. The linear-quadratic approach in clinical practice
- BED, biological effective dose : derivation.
- BED equations and usage.
- EQD2 : derivation.
- EQD2 equations: usage and precaution.
3. The volume effect in radiotherapy
- The power law model in defining dose-volume relationship in radiotherapy.
- The use of power law in converting the dose-volume histogram to a single
value, i.e. effective volume (Veff), effective dose (Deff), and equivalent uniform
dose (EUD).
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- The characteristic of n, the tissue specific dose volume exponent, for serial and
parallel organs.

4. The tumor microenvironment and cellular hypoxia response
- The importance of oxygen
- The tumor microenvironment
- Hypoxia and tumor malignancy
- Hypoxia response pathways

Teaching Media
1. Computer and LCD projector
2. Handout

Learning Resourses

1. Hall EJ and Giaccia AJ Radiobiology for the Radiologist 6th edition. Lippincott
Williams and Wilkins: Philadelphia, 2006

2. Joiner M and Kosel. Basic Clinical Radiobiology 4th Ed .Hodder Arnold Publishers:
UK, 2009

3. |AEA. Radiation Biology; A Handbook for Teachers and Students, Training Course
Series 42, Vienna, 2010

Evaluation Written examination (MCQ)
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Topic Clinical Application in radiobiology
Student Resident in radiation oncology
Duration 2 hours
Lecturer Assist Prof Nantakan Apiwarodom; MD
Teaching Methods
Pre-test
Lecture
Post-test
Basic Knowledge
Basic Radiation biology for Radiologists
Biological basic of radiotherapy
Advanced biological aspect of radiotherapy
Learning Objectives At the end of the class, the student should be able to
1. Understand survival curve, LQ model and apply the knowledge to clinical
practice.
2. Understand principle of BED, EQD2 and apply the knowledge to clinical
practice.
3. Understand TCP, NTCP, EUD, normal tissue types and apply the knowledge to
clinical practice.
4. Understand R’s rule and apply the knowledge to clinical practice.
Learning Experiences
1. Pre-test to test basic knowledge and clinical application
2. Lecture and interactive discussion of clinical application in radiobiology
3. Q&A
4. Post-test with explanation of the answers.
Contents
1.Survival curve, LQ model and its clinical application
2..BED, EQD2 and its clinical application for radiotherapy time-dose-fractionation.
3. Application of TCP, NTCP, EUD, normal tissue biology in radiotherapy practice.
4. Application of R’s rule to clinical radiotherapy practice
Teaching Media
1.Computer and LCD projector
2.Handout
Learning Resources
1.Joiner M, Kogel A. Basic Clinical Radiobiology, 4th ed. London: Hodder Arnold,
2009.
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2.Hall EJ, Giaccia AJ. Radiobiology for the Radiologist ,6th edition. Philadelphia
:Lippincott, Williams & Wilkins, 2006.

3.Halperin EC, Perez CA, Brady LW, editors. Principles and practice of radiation
oncology, 5" edition. Philadelphia: Lippincott, Williams & Wilkins; 2008.

Evaluation Written examination: multiple choice questions.

*xxAll residents with Tele Conference Facilities will attend the class at their own hospital.
Total lectures 22.5 hrs
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ANANUINT 4

A1519038UEIYIYIUINTT Un1sAnen 2559

° o ¢ o v v oo < a & A
ANMTULLNNYUITZANUIUITIEINWILLASULLTIINGT VUUN 1
BauduAnIUIe laedar1u Teleconference system

1 = = o/ L% ¥ 1 a
RUUR LLG\%’ISUE]’]Q%Jﬂ’]'iUSUGI’]'ﬁ’NLLaga’]ﬁﬂiﬁlﬁdﬁa‘UU'}\‘i e Core lecture ASLAYU

asai/ Wiada IngussaenA oy 913158
AMUANS/
a0
asft 1 AU 85Uy 1. vénnguanenly Uszana | uniad 2ada
24 N, 2560 | nued ATz dAY VDS nUaNea1gy Useana Fa550
13.00-16.00 | ifgadiosiy ngViLNe UszanangumangTsnsan | (SW.51930
1 N3UsENOU Aedeafiu AR Ussaianguang | Y
IN. ATAVNTIN nsUsEnau BWATAAITLUN Lav15Ng
IRINTO TN 2. WU QRAITTNY WANEENT)
nysule N334 .7 2525
Usznou 3. WSETUAREUNIN
TN WIAIIR el 2550 atufi 2
nssulagnaes W.Al. 2553
AUV 4. wzTwUygn ndnusenu
naMINY FUATNUMIR WAl 2545
Innusssuuas | 5. wizsUnygiRAunATes
FIYTTTUUNS Fuilan wa. 2522 aliuil 2
TN uAludfianda we. 2541
flanaduaz | 6. WIzTUUYQRAIONIITUAR
woAtdediade | fuilaa wa. 2551
TN 7. wizswdydfaiedle
n3TU WWE WA, 2551

8. wizTwUygRanIuneIuIa
w.. 2541 atudl 2 w.a.
2547

9. PaUNAULAzUTENIATDY
WNNEEANT

10. AinUsgniAdnsveeUle &ns

93




wangasmsanousuuwndlsesiin ieqaitasuaninnuanudinglumsiszneuindwnyns sy

v o 3 a o (o
MVITNATNYULASUSLINING ﬂﬂﬂﬂiﬂﬂij W.f1. 2561

asaii/ Vlih IngUITasA oA 219138
AUANS/
1wl
Wwin Anduesdiinisway
YNNANN UagENSUY YTy
adait 2 AU 1. sSweientu | 1. dlewanu patient safety | wieuwnd
10 9.A. 2560 | Uaensaves ANNUaDANY curriculum guide (WHO) | #msde fis
09.00-12.00 | §U78 vouyUawld | 2. Risk management Wdesny
U (Patient 2. 93VYNANNIT UANINEAES
N, Safety) wag IANITAIU FINAERNT
ANl | 113 I9NS Aol
mnuidss | 3. Ussgndldlu
(Risk n15UsENau
Managemen 3N o
t) Atlsdenu
Uannnues
AUaeu
dfgy
adadt 3 N13IANTS 1. 93U18udnN1s | 1. Principles and UN. AN 5Te
10 3., 2560 | AMUANIN WaZNT implementation of quality | fandssny
13.00-16.00 | (Quality ANTAUUAUY management UUINY1AYS
IN. Managemen N15IANIT Hospital accreditation FINFEANT
Paensel | 1) AN 3. JCl
dAgla
2. Uszend
NANNT
AANUNTT
Usznau
AYITW
s a WINTFIUSHE | L. gdueiieatiu | 1. ICD 10-TM WeY. A3 7o
31 4l.A. 2560 | N9 1IMIFIUSHA | 2. Standards in medical asszlana
13.00-16.00 | Msuwneiaz | NNTUWNY | imaging 159ne1U1a
U UIRTFIUEN oS ey 2.1 DICOM U399711995
TN, anu WINIFINEING 2.2 PACS
ANl | SaEInen AUTIEINET 2.3 HL7
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asaii/ Vlih IngUITasA oA 219138
AUUANS/

a0l
psdl 5 Professionali | 11015§1W3YTN WINTFIIVITHUNNG UWNe | A.NEY TN
21 1.8, sm and Wnng ay GHY WA155Y
2560 Leadership | $9dunng UINTFIATNUNNG WMA | e
13.00-16.00 A WNIFIAVITNTEME | Tsmeua
U 59311AU18 RSNA TR
TN.5FUA A

535010V
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[a—

Y X 2w bk v

W N N N N N N N N N N = e e e e e e =
P ®» N Lk WD = OSSO 0 3NNk WD = O

ANANUINT 5

Core Lecture 9ai38usan nangasunnduszintruidine

Brachytherapy (Gyne)

Brachytherapy (Prostate)

Brachytherapy (H&N, eye plaque, interstitial implant for soft tissue sarcoma)
Radiation modifier (Hyperthermia)

Radioimmunotherapy/ targeted therapy

Chemotherapy

Alter fractionation

IORT

Proton & Particle beam therapy

Stereotactic radiotherapy & Radiobiology (of SBRT/SRS, Abscopal)
Benign disease

Rare Head and neck (unknown primary, salivary gland, thyroid, ocular)
Pediatric CNS

Pediatric Non CNS

Rare thoracic (thymoma, mesothelioma)

Hepatobiliary + pancreas

Bladder/ testicular

Skin (basal cell, melanoma, TBE)

Bone and soft tissue, retro peritoneal sarcoma

Palliative care

Radiation complication

Alternative medicine

RT related rational drug use

Physic (Planning, plan evaluation, ICRU, QA)

Hematologic malignancy

TBI

Research aspects

Cancer-related rational drug uses (Cost-effectiveness concern)
Cancer Registry

National Service profile: Cancer and referral system
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MNEWE N153AN5SeuTN Ineglunisuseyuivinsusedd/ Ussgunanst uae refresher course
YosaNIANSIES v LazNnSIveuiaUssmAlng  Taalanizn159nn151 Refresher course Watoae
Wasulunnd usezFeuwiidoniumamdngns ynseu 3 U

wagvnsaRnaNazaiiun1sdavih VDO Wuedsnisfnwliunmdussdriuanunsadndiala
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29819 The 12" refresher course for residents in radiation oncology
N 21-22 UnNTIAN 2560

EnsA 21 unsAu 2560

I8N Wte HuIEnY
8.00-8.30 . awmzidoy
8.30 -8.40 u. Unauuszyu WIHNANIANTIFTN Y wazuzLSe
Weurslssinalng

Modulator: 5.A.N.8). JUITT LNVTHUAS

8.40 - 9.40 u. Nasopharyngeal cancer updated

9.40 - 10.40 u. Cancer of salivary gland and paranasal sinus

10.40 - 11.00 1. Coffee Break

11.00 - 12.00 w. Small cell Lung Cancer

12.00 - 13.00 1. Lunch Break

Modulator: wW.fL.W.g). Tunnus aflsaun

13.00 - 14.00u. Testicular/ Cancer of the kidney/ Male

urethra and penis

14.00-15.00 u. Prostate Brachytherapy W.gy. ASUTNG
N Wiglqua

15.00-15.20 1. Coffee Break

15.20-16.20 1. Colo-rectal cancer

JUHAgN 22 uNs1AN 2560

Ian Wte HuITENY

8.00-8.30 1. ameLey

Modulator: 5.A..8y. unun suzlae

8.30 - 9.30 u. Role of radiotherapy in benign diseases

98



wangasmsdneusuuwnddszdtn ieditasuaainnuiniudunglunslsznenndmmsnssy

v o 3 a o (o
TVISIET Y WALULIS NN ﬁ‘U‘]JiJi‘U‘]JiQQ N.A. 2561

(non CNS)
9.30 - 10.30 u. Physics review: Electron/ Wedge/Dose
distribution
10.30 - 11.00 u. Coffee Break
11.00 - 12.00 4. | Lymphoma updated W.gy. e

3. UNS1UATIT LM
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ANANUINT 6

puuUseiiuuatsl ian1siaaudy

nsEnausHLAasl aa1TuAudIALARINNSUSLEULNNEUSEUIUANLUUUTEEY  LaguA
nansUsediutitensidoudulinurnssunsaeuuedn aunausEsnuasuzdeinen founsidou
1 vienoumsalinsaeud3 ilerdiingddsnw

nsUszdiudaiagluaantuiineusy WudnwaznsilnUiiRuuusisen (Long case) lngus
avanuivuadiugtie svesna wagitnsussliues  leewnmdusedrdiugedlasunisysaiiu
auTtefitruaLazdeiuny EPA aghtion 1 ade

wuunasunsuseiiuusenausie
6.1 Wve/ LuunesunsuseLiiu
« Clinical evaluation
. Radiotherapy evaluation
« Brachytherapy evaluation
6.2 LNEUNNIUATL EPA
6.3 AMNEUINsNIUNSUsTiuiionsideudul wiedsaeuuein
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o v

Yo-uana wnngusedndnu

WANEUTEIUUTUT an1Uurnausy
Patient Diagnosis TunUszLiu
91939 ULl i () R () wAlvuedszau ()

Clinical evaluation

Topic Satisfactory | Marginal | Unsatisfactory | N/A

Complete history, physical examination

Knowledge of Anatomy, Incidence, Natural
history, Histopathology, Clinical, Plan

investigation

Complete data collection
(ie. Basic lab, Diagnosis image,

Histopathology....)

Data interpretation

Diagnosis

Cancer staging

Plan of management, overview and

integration

Indication for radiotherapy

Proper radiotherapy plan

Complications of treatment and care

Results of treatment and prognosis

Evidence-base references

Follow-up plan

VinweUfdunus uaznsdeans: degUieuay

v

Usziunisuszenstdoyaniaineieansig

Y
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Clinical evaluation

Topic Satisfactory | Marginal | Unsatisfactory | N/A

nanguawamnlunisauagiae

USZAUANIEITY T38555U WazlannaR seafiUae

a v

IR NI

v Y

UsZLAuUNISNAIaINEee Cost- effectiveness/

Rationale Drug use

Comments
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%8 UIEANA unngusgantu

wngUsERthutuli antulnousy
Patient Diagnosis TuNUszLiu
91939 ULl i () R () wAlvuedszau ()

Radiotherapy evaluation

Topic Satisfactory | Marginal | Unsatisfactory | N/A

Basic knowledge

Setup and immobilization

Identify area to be simulated

Identify target and normal tissue in area

Field of RT design

Complete treatment record

Target volume (GTV,CTV, PTV...)

Organ at risk

Radiation dose prescription

Dosimetry planning interpretation

Normal organ tolerance dose

Select the best appropriated plan

Applied Medical Radiation Physics

Applied Radiobiology and Cancer Biology

vinwzUfduius uaznsdemsserianay
Bl

=
FIAIVVIVITN

Comments
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Yo-urwana unmduszantnu

uNNEUTEIUIUTUTN anUURnoUTY
Patient Diagnosis TunUszLiu
91998 U sz W () T () wAlvuedszau ()

Brachytherapy evaluation

Topic Satisfactory | Marginal | Unsatisfactory | N/A

Patient preparation

Choose appropriated applicators

Procedures

Target volume (GTV,CTV, PTV...)

Organ at risk

Radiation dose prescription

Dosimetry planning interpretation

Normal organ tolerance dose

Select the best appropriated plan

Patient care during, after procedures

Applied Medical Radiation Physics

Applied Radiobiology and Cancer Biology

VinweUfduNus warn1sdeasieysinau
SIWANWNIVIN

Comments

104



wangasmsanousuuwndlsesiin ieqaitasuaninnuanudinglumsiszneuindwnyns sy

v o 3 a o (o
MVITNATNYULASUSLINING ﬂﬂﬂﬂiﬂﬂiﬁ W.f1. 2561

Yo-urmana wnmduszantnu

wmgUsza gt Un1sfnw

an1Uurnausy

AU Fuitusziiu
Han1sUTEIRU A () Tl () wAlvunsUszeu ()

General Evaluation

Topic Satisfactory | Marginal | Unsatisfactory | N/A

AMUSURAYUA DI, WU

ANTHSTINDLIAN

nsaua,ldls, eSue, AeansiugUisuas
ATBUAT]

P | A A |
ﬂ'ﬂ']llllu’ﬂﬁ]‘sm YLNABLWDUIINNY

5L U8UITY LANTNNNNAUTIVOINIEY LAz
dany

nsdeasasduiusivyaaInslurilsuy

nsdeasasduRusiuYARINTaNET
WNIN

N53ANETTN AYTITU WAZIINARTIA Vea
Aaduuwng

a IS 6 [

ANSHLARARTIA FDITITNLNNETIATNWN

AMsUUNN Medical record

AMUAINNTOUNNTINING UNAINN 91UV
PN9NTENNE

nsuszendauulglunisauaUae

nsAnwIIANUTLar iR InLealiiuady
QRGHG

ANLARsBNAsNaTsAkazNs T
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veme: wuuresunsUsziiu wariSnsusadliudiu General evaluation Tidulumunuunlesuves
wiazan 1ty witzdelnisUssliunaidesiemariitonsasuranazdmanisusediuli
AMENIIUNNSARUUDsAalY
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checklist tnEusinISHNUAIL EPA

Founmeuszsnn Ul
an1Uu
W |l EPA 1-22 Rl | R2 | R3
N1
1 myauashwgUie: ieswenauadlugivg (Central L1/L L3 | L4
nervous System(CNS) tumour) 2

2 | mMIguasnwgae: U5 9AsULLazdIAe (Head and Neck |L1/L (L3 | L4

tumour) 2

3 | msguadnudae: uzisasul (Breast cancer) L1/L L3 L4
2

4 | msguasnwgiae: uzisalen (Lung cancer) L1/L L3 |Ld
2

5 | Msguadnudae: ussassuunaiuens L1/L L3 |Ld
(Gastrointestinal(Gl) cancer) 2

6 | nMsguasnyihe: ussasyuumaduiaane LI/L |L3 |L4
(Genitourinary(GU) cancer) 2

Y

7 | msguadnudiae: usSassuuduiugans L1/L L3 | L4

(Gynecologic(GYN) malignancy) 2
Yy 8 8 Y
8 | maguasnwUhe: uzSeszuuidaiion (Hematologic L1 L2 |[L3

malignancy)

9 | maguasnuiiite: unifanszgnuaziileldosou (Bone LI/L [L3 | L4
and soft tissue tumour) 2
10 | MsguasnwdUae: ussdhwdn (Pediatric tumour) L1 L2 |[L3

11 maQLLa%’ﬂmQ’ﬂw: nsguauulsyAuUsEAed (Palliative |L1/L [L3 | L4

care for cancer patients) 2

12 | msguadnugtae: TsauilesendillduziSs Benign L1 L2 |L3
tumour)

13 | nsguasnwgUle: n1sldus (Brachytherapy) L2 L3 |L4
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fu |l EPA 1-22 Rl | R2 | R3
NIU

14 mi@jLLa%JﬂmﬂﬂiEJ: Stereotactic Radiation Treatment; L2 L2 |L3
Stereotoactic Radiosurgery(SRS)/ Stereotactic
Radiotherapy(SRT)/ Stereotactic Body

Radiotherapy(SBRT)

15 | g anugetauarauausatunisialls L1/L L3 | L4
widamvestheuazdinuseumu: Medical Radiation | 2
Physics

16 | A3 ANugeIvgaraNausatunisualuly L1/L [L3 | L4

widayveshsuazdinuseumu: Radiobiology and | 2

Cancer Biology

17 | meseuganmsuiiawasmsiauinues: dangannse (L2 (L3 L4
TumsiawinsiSew;  fauaiuansatunsussend
deyaniingmansninang v aylunisgus

VPl

Y
18 | inweUfduius wasnsdeans: seUisuazg i L2 |L3 |L4
19 | vinwgU duius wagn 3deans: AKTINUTIEIU L2 L3 |L4

a a aa s v v a &
AVIYN (Waﬂa, UNINANTTENNY, WYIUTR, AUIU LLES

Y v aal v « A o v
L"\]']WU']V@U‘])/ m@ﬁji'ﬂﬂiﬁ"luetua’]mq@u6]‘1/]3’33Jﬂu5ﬂ19’]23|ﬂ'38

a0

20 | mandufioon@n:Anssn 936535U uazlannRoudse L1 Ll L2
AUAE QYR H3I197U DWW UasyNYY

21 | myuiRnuladiiuseuu: asenindanisealddne nns (L1 L2 (L2
AaszrUsgleviinazaundes naluszdudiieanizse
WaL/M39UsEUINTDL MU AL

22 | msufRmulidnfussuu: ouwuuadndmiod L1 (L2 | L2
mneANNUaeAA BRI U AtUALULASIRILIAMAIN
nspuadihsagnavmngay fduinlunsistounndes
VYBITLUUATSUAVAL AU TTUA LY
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v a A = Y o & ¢ o v v 2 a
NNUIYLLANITUTSLUULNDNIFLAUTUU KBID69dUUDIN ‘Viangm’saasnmumumﬂ’mm

Yoaan1UURNaUsY
wWngUsEINUUTUY

a

UnsAnen

an1unausuvesuseI UM Useintnundngnsssdsnwuazus saimenlasunisusediy
ATHS ANUANNTD TINYE WATlANARMINY mMUMANgRsIvunegumingauiusEiuTasnmng Uzt
wazinansusediudasaluil

1. Fo- unwana unndussthududi
pansUsEiY /i () e ()

2 Fo- uwana unndusesthutudi
pan1sUssidy /i () T ()

3 Fo- wwana unndusEstndudi
pan1sUssidiy /i () T ()

4. Fe- uwana unndusesthutudi
pan1sUssidiy /i () TR ()

5. Fo- wwana unndusesthutudi
pan1sUsEdiu /i () e ()

6. To- unwana unndUszstutuli
pan1sUsEdiy /i () e ()

7. Fo- wwana unndusesthutudi
pan1sUssidiy /i () TR ()

8 Fo- wwana unndusesthutudi

nansUsziiie W () Tarw ()

A9%0 A9%0

Us51UN1SHNBUTY PANUNNUIYSIFS N

109



wangasmsanousuuwndlsesiin ieqaitasuaninnuanudinglumsiszneuindwnyns sy

v o 3 a o (o
MVITNATNYULASUSLINING ﬂﬂﬂﬂiﬂﬂij W.f1. 2561

ANANUINT T

Adlan138aU long case examination
AU1ANSIESnuazuzISINgwisUsEwmAlne

NANNITUASIANE

puflanAnaEsnvLazIzSIewisUssmealne Tidaviimdngnsnisiineusuummg
Uszithuiieyditnsuansanuinnudiunalunisussneuisndnnnssy aunsadsnuuazuzisaine
atduUTUUTe WA, 2555 AnlgaunssuMIineusukaraauauiaugglunsseneuInmiasnssy
(o8la.) aunAussdsnunasuzsineuisusewdlng lamuualiunnduserdnudianuaansa
UFTRUMUIEsnwm Ao annsanuusyinasaassnegiiedaduuziSuarlddadrsunns
%’ﬂ‘tsﬂéhEJ%’ﬂﬁiuawmﬂ%’a%%’ﬂwﬂmaamauLLUamamﬂﬁé’fagaﬁlélﬁamuaiuﬂﬁﬁmwLLNumi%ﬂmé’w%’ﬁ,
A1UN505EYIIUALBYAVBINITAVUATDULYA \apsiionaritlinssnueesadls. awnsalinissnw
TsruziSeiinuvosuasnuldtenluussmealnesesedld way anunsadndulaluns Snwdiieuzisen
MesedanUsnwld waganuil World Federation for Medical Education (WFME) Postgraduate
Medical Education, The 2015 revision lanuuninlasesnevaunun1sinausu/vangnsneiniauius
deflagnanunmdfidsgiifiamautidolud fe fnnufmuaunsolunwjiRiinsounquuas
MraN I UUSUNURIENIN v SaEs N Larazsnen, danuaansalunisviauedisiliean®n, @unse
UFtRnulFfenuesegaduialaelidosdnsidugua, funnsuaiiaznioumieniioziSouinaon
0 wor annsaquainuitisldeamngan fusydvsnim fmnudoemsuarldlaluaulaonde
ilemsuAlutlapuaznsdaaiuguam Im%ﬁaﬁﬂwLﬁu@uéﬂmwuﬁugmmmmi@LLaufuumﬂ‘i’m

FansfizuszdiumnuanunsavemgUssstusdsnuuasuzd e luide
senanmunty DululdennflasUssidiumedeaounsenuniensaaudeds short case
examination Mveilan fefu erla. Semnuiuinnisldnsusaidiunalagld long case examination @
annsauseiduwnmduszanvnulumvednsduls wasiivewmufsaunsausedunnnguszantnuluaiu
mmmmm‘lumi@jLLaQﬂaaﬁg@izuuadeﬁi’mLLazmmzam FaduanunsalfiunndSdsnudouas
Tumsusznevindnase snfudiuvildlunsussiliunuantifivesasinsaeuiiioydivng

nsUsziliunalaglgis OSLER (Objective Structured Long Examination Record) %2
Tin1sUsziiiunadl objectivity, validity wag reliability lagltnszuiun1ssneeintie wudn1snnmun
sUsuLLagThdensUssiuliudediedniau 1Husaiu 2 autaduasesiotu iudu deduma erla.
Fl9B MUz LA OSLER ilelidnAuiunve finInssdinwinazuzSeietunniian
Togusvan
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3 |
g aAAu & A

nsdavihgletilingUssasdivelvinssumsussdiudnlansaiufgiiunisusaiiama
13

long case examination Tuuszinu

1. nannsUsEIY

2 Witensuseiiu

3 BnsuaringuszasAlunsusedinudazinte
4. AN RELULLaY N SAREY

5 N15UTMIINNITIlaNnsgIURe v

nann1suseLiy

MsUszfiuunmguszatiulngisnsaau long case examination tngld337idmuUasN
97 OSLER Hu fignussasdifleUszidiumuannsauasinuzunmdusssiusadinyuazugifaine
Tunsquadithelunvufifess TnsannsnUssdurnunsfemsiatuitisuasyaainanianisunng
AARRDEIE N15M5I9519N18 MIAIRTINTIFN NsguasnwIfineLUBIRsIN Mssnudthefmesed
wazdfnulmniulumsutiymuesitias uenanisaunsodssduamuannsoluduvesnisiua’i
ynieyafifinaunimuazsiuasiy FsannsouansismnuannsolunssdsundeniiozSouinasadinldme

wadan1sUszIliu
1. Presentation of history
1.1. Pace/clarity
1.2. Communication process
1.3. Systemic presentation
1.4. Correct facts established

2. Physical examination
1.1. Systematic and technique
1.2. Correct findings established
3. Appropriate investigations in a logical sequence
4. Appropriate management
1. Plan of treatment
2. Radiation planning
5. Clinical acumen

Wnsuazdinguszasalunisussilinuiazinde
1. Presentation of history
1.1, Pace/clarity Usziflumsdeansszuinsunmdiidrasunaziiiae
Pace - Usgiudamign1snauazn1sngnAnAee 1y ey
Clarity - Uszidlupnadmauveaiondildun anunsauansdymvesitaela
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f Y v v

1.2, Communication process Uszifiunisdeansszyintsunmdiitrasunagziiiae
- mavssiluideinssunseuasuannsalideyansusziiufuiuly
Y umdumegidnaeudeans/uuzihfinoFesmsdsmiadiisdy, wu
ynamssnw uazidesamniiesliiunsaieiduasatnafssesnsansid
(hifei 3 uaz 4)
13.  Systemic presentation Usgifiunsdeanssgninaunmegiinaeunaznssunisnuaoy
- Uszifiunrmannsalumsiiauedeyaangiefiddny degnnsedu (u
szuv ilade Tunaidndn
1.4.  Correct facts established N3suN1sANARUUTEEIUWHNELUHDU
- wwndfidhaeuiianuannsalunslddeyaiigndoadievinfninszsiiiods
pniuSuLazinuldenaiussavinnuasvinzatluiummnausniiae
2. Physical examination_n3sun1sAuasudsnauazUssiluwnmdgiiiaay
2.1 Systematic and technique
- Systemic : Funptuneunsasiaseneegndusyuy
- Technique :
- &unm psychomotor skills (Finueide woRnssuifeaiuanuanunga
Tunsuofa)
- dunaesiulaveaunnggidaeulunsufuamsiesae
- unnaiiauni (indidiule wnswansylie) vesunndiidhasuly
nsUfURsagU
2.2 Correct findings established : uwndgitraeunsrasianelduatigndes asudou i
auddgylunsuidaymlvie el
3. Appropriate investigations in a logical sequence
- nesunsauasuUsuANLannsavesuwndiithaeulumsdsnsiaifisidulsegsgnies 4
ANUWIINzay Innudaendy wazdesusediulusuaiuduALazA I TIueae
- ansaussdiuluiive 1.2 Communication process 33uaela wWudunanishigUlediau
sulumsdndulalunssumsasiadiady, funmmsesuienaUsslovivesnisnsiaiiuiia
Tufuite viedunnmsedunedunouniansie (udu
- mslieyafiiutuwwmddidnaeuii nssunsauaeuassiusinaimarinuauaganas
fulidnanthuds 1egldeyaduluisnis
4. Appropriate management
4.1 Plan of treatment : nssunTsANgUUsHIUUNMENI1AUluAUAIIAINNTalUN1TINS
wunsInwTignaes winzay uazdalaulnedfladeaedugudnans
4.2 Radiation planning : nssumsAuaeuUssdiuumdgiiaaulusuauansalunig
MUHUNMTINYlaeSadlunnnseuIung
4.3 Evidence base approach : n55uN13ANARUUTTINWIMER L aaului A NaINTa Y
mssnwdedeyaiiviualis nzauAuUIun wag Indngrumdvnisiiidetio
GUATGANY
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5. Clinical acumen
= Ysmdiunmsinvednnmgdiinaeuluiulyiniu Ujnu anudeuean Idanuaunsalunis
Lﬁunm’msﬁaaﬂaﬁﬁﬁmmﬁLﬂmﬁ JaaruanudAgyreslymilagnaes dusedngam &
Awansnsalunmsmieyaiiviuats wsnzauiuuiun way Sndngumannsiindede
alvauy wavausauiUymlaeBagUaelugudnans

4 14 =Y
Lﬂm“?/lﬂq'ilviﬂzLLuuLLagﬂ"ﬁﬂﬂﬁu
* Case difficulty nMsimuanueInigveienimngey
woadu 3 szhu
Y1 IS
1. Standard cases : fthedl 1 gy
2. Difficult cases : #Uqed 2-3 Yy
3. Very difficult cases : gUaelunnndn 3 Ygym
sgnslsfmufanudululangUaend 1 Jgymeradu very difficult cases 161
" AssuNNsANERUSRNlinInasTINiune 2 viw asdagulgedlusyiulnu lag
nsUsEdiumueIndevesilefevineudey
® Grading and Marking
" Grading (performance grade)
1 I %
wUwdu 3 S¥au

P+ very good/excellent
P pass/bare pass
P- below pass

" N55UNNIANARUADINANTNIN grade Tunsiagiinte wasnasaIntiufesasU grade
57U
" Marking
I3 v No a v ‘:4'
Junislvrzuuulaesiy @desurenisiiasiuunugunini 2)
% nIIUMIANAEULAazYITY (individual examiner) Aol grade way mark wAkWNNGELN
douliasedunou JareuuniansasaniunssunIsANaauBNINunila (co-examiner) Lo
a3U agreed grade and mark
* LNAYINSFRAU
(3 (BN = = Y o = & dl = ! (BN
" nueinsaeuliliiudl 2 nsdl (ddunaelaiissnudinistoinaauliniu)
- Agreed grade > 6P -
- Agreed mark < 50
" ynaeuliniu iunndgiirasuiilemageudeulivianss uavdeuldeuandu
aou Ny 1 weou daeulinuassnss dssaeudenlulanll layluiidnsaeu
gousiaAlunsIluliiaau long case examination iy
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N15UTMTIANIWlANIAsgIURE Y
1. nssumsquasy 2 viu Ussliuwwnddidrdouainaeanidu 1 au
% widfdraeusedliaauluaniunsiineusuvesiies
2. osdunmdfedsnuilunsazaniiuazfesiufinveunionitay anuil inTesilelvinsuiuuas
Wialway
" e
- Huftheilisudounnn weldUsslunvuftimesedsnm
- fthesedlasunsuusiuasliduseneguiulaniluitiediaes uazdessuiiolunisaou
yindunou
- fthesediioglunmyings ametunouasisla
- fdululdmsaziinanisnsiafinsuiu wiewlaziumssnuimesdsnw
" anuil
- gusabinssunisauaeudunanisaluaslagunsaunuilasg1adaiay
- fldosilonsmsesmeiiugiy
- figunsallun1sgnin imaging
- JADUNMBITHALTTUUNITINUAUNITRSIE
3. Auuzihdmdunssunsauaey
- hanuidnuaswseugUislunmsiideyaduunmdiaoy
- Ainwdeyaveiiey
- Anwvhanudilalunisiinguuy saudenaueinisaeulaiiiu
% nssuMsANaeULAazviTg (individual examiner) Aol grade way mark uAkNNEHLN
apulViaSeAunou Terosunfinnsaniimfunssumsauaoudniumils (co-examiner)
Lﬁlaajﬂ agreed grade and mark
% msliazuuunsldsziuamuenievesitiennvieindusie
- nssumsauasudedlidadomenteudlvdoyafiunmdiasuses 1esin
nsapUiFeInsUsHifiunsruIuns AnuanTn warnauidyyuesdihe
Tnos lnesdosnslilndidssiunmssnulunylfifesanniign
_ \ilewadaiunsyuauns long case examination Lidoaudamaaauliunmdrion
AOUNIIU
- M3 feedback Tufunafidavesnssunsnuaey uiduwggidnaeuU o
APMaRBEn93BUSY (critical error) Gaazdsnaidesedieldlusuian auasi
3y feedback ununmegiirasulinu
- dauvuyssdiud era vesannvuiidnaeuidsannausdsnuifiofiansuna
nsaeusialy
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4. Jupeunisasu

yanaagluiassay UNUMnTNg a0
Wnngiinaey - 9ulsEiRNNgItetudUleiavuaisaunundIng | 60 Wi
a0
- Jisgvivoya

*oun IR ayaisiilaannnuvatoya

NITUNTANEADY 2 wnndridnaey 20 -30 W9l
ugdaey - FnUsE IR A5I9319NNY
WngEiinaay - deansuaziuzdgUlluyndu 1wy n1sdwsia

A a Y o & ) ) =
WAL TW)aEN155nwn W UNrunenssnen wan/
NATNLAENYDINITRIUSTIA NTEUIUNTTNELABNITANE
%98 ) WWusu

N3TUNSANADY
- IvdayaLiiandn(nil) [Wunan1amTIALiuLAY
- dunan1sal uag Ussuwnmdgidnaeay

wnndgiingey - ywnulym mdeyaiiudy Jnssideyariaonun | 15 Wil

e

*oun R ayarisiiuldannnnuvasioya

=3

NITUNTANEADY 2 wnndriinaey 30 W9l
v uwnndiidnaey |- eAusedeyaiiddyuesiiiag uazaukunTiw

ln8590 kagIuNUNTSNYlaensaneSded9asBen
- uAAINITINIlAENITIASNASNY (radiation planning

process)

NITUNIALABY

- Iidayadmiunisnanunisinwilagnisaiesadigy
CT simulation image %39 plain film Dusu

- dunanisal uwag Ussiduunndidnasy

Reference
1. F Gleeson. Assessment of clinical competence using the objective Structured Long
Examination Record (OSLER). Association for Medical Education in Europe (AMEE)
Educational guide No.9
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LONG EXAMINATION RECORD

U AOMNADU oo
To-ana unndaou : EXAMINER: wccvvvoveces oo eneons
aonUuiunmdgaeuilneusy : CO-EXAMINER: ..oovrrrvvers e vveonne

N351N13ANABY (individual examiner) fasly GRADE luusiaz
danuas uazUseidias overall GRADE way MARK TwaSaduneuiazluiinnsandunssunisiauasy

ANNU (co-examiner)

GRADES MARKS (See over page for specific mark details)
P+ = VERY GOOD/EXCELLENT (60-80+)

P = PASS/BORDERLINE PASS (50-55)

P- = BELOW PASS (35-45)

ADDITIONAL COMMENTS;

Please Tick (x) for CASE DIFFICULTY

Individual Agreed Case INDIVIDUAL PAIR OF EXAMINERS
Examiner Difficulty EXAMINER
Standard OVERALL | MARK AGREED | AGREED
. GRADE GRADE MARK
Difficult
Very
difficult
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Figure 1. Long Case Examination Record (Adapt form OSLER)

PRESENTATION OF HISTORY GRADE AGREED
GRADE

PACE/CLARITY

COMMUNICATION PROCESS

SYSTEMATIC PRESENTATION

CORRECT FACTS ESTABLISHED

PHYSICAL EXAMINATION

SYSTEMATIC AND TECHNIQUE

CORRECT FINDINGS ESTABLISHED

APPROPRIATE INVESTIGATIONS IN A LOGICAL
SEQUENCE

APPROPRIATE MANAGEMENT

PLAN OF TREATMENT

RADIATION PLANNING

CLINICAL ACUMEN
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Figure 2. The long case examination MARKING profile.

EXTENDED EXTENDED MARKING SCHEME
CRITERION
REFERENCED
GRADING SCHEME

80 Outstandingly clear and factually correct presentation of the

P+ patient’s history, demonstration of physical signs and organization
of the case management. Clearly a candidate displaying
outstanding communication skills and clinical acumen. First class

honors.

75 Excellent overall case presentation, communication skills,
examination technique and demonstration of the correct facts and
physical signs of the case. The candidate may even display
outstanding attributes in some but not all measurable criteria. First

class honors.

70 Excellent in most respects of overall case presentation,

communication skills, examination technique and demonstration of
the correct facts and physical signs of the case; Also excellent
communicator and demonstrates the ability to investigate and
appropriately manage the patient with a very well developed

clinical acumen. First class honors.

65 Very good overall presentation covering all major aspects; few
omissions, good priorities. Very clearly an above average candidate
in terms of communication and clinical acumen. Second class

honor, division 1.

60 Very good in most respects of presentation and communication

but not in all aspects. However, a good solid performance in most
areas assessed with a well developed clinical acumen. Second

class honor, division 2.

P 55 Good sound overall presentation and communication of the case

without displaying any attributes out of ordinary. The candidate
displays an overall adequate standard of examination technique.

The patient’s problems are identified and a reasonable

management outline suggested.
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50 Adequate presentation of the case and communication ability.
Nothing to suggest more than just reaching an acceptable standard
in physical examination and identification of the patient’s problems
and their management. Clinical acumen just reaching an
acceptable standard. Safe borderline candidate who just reaches a
pass standard.

P- 45 Poor performance in terms of case presentation, communication
with the patient and demonstration of physical signs. Inadequate
attempt at a clear identification of the patient’s problem. The
candidate may display some adequate attributes but does not

reach an acceptable pass standard overall.

35 Veto mark.
The candidate’s performance in terms of case presentation, clinical
and communication sills is so poor that the standard required is
not even remotely approached. Quite clearly this candidate

requires a further period of trainings.
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ANANUINT 8

1y a 91:%’ v NV < a
Adlan1saauUTzIliuANNINUFIUNS e Y uazuSeInen
Au1ANSIESneLazuSInewisUsEwmdlne

NANNITUALIVIANE

mufas A vILazuz Sl ssmalne Tidaivdngnsnisiineusumme
Uszinthuileyditnsuansanuinnadiunglunsusznovivndnnenssy aunsadsnwuazuzisaine
atuUTUUTe WA, 2555 AnlgaunssumMIineusukaraauAuiaut g lunsusEneuininiunssy
(owd.) aunanssdsnynazunsainewisszmelng lamvualiunnduszartiudanuaiuise
UftRuedussEinm Ao fenudiugiune¥ddnw uasuzdeinelulsausSeine

[

3 a o & [ [ < a
ﬁlq‘ﬂi%ﬁs‘iﬂﬂ'ﬁ‘ﬂ’ig L:Juwamwgwugﬂumaiaﬁiﬂm LLaSATLIIINYI

eXp

gnUsuiiudesdianuiiugumeisd@sne wasuzisaiven dmsulsaussuingegiignaes

wadan1susziliu
ﬁmmifﬁugwuma%’aﬁ%’nwﬂu‘bmzL%q ( Clinical radiation oncology) Tugusinaqssil
Natural history
Definition
Etiology
Principal of molecular biology
Epidemiology
Spreading of tumor
Grading of tumor
Method of investigation
Classification of tumor
Staging of tumor
TnensounqungalsauziSesadallil
1. Skin cancer
-Basal cell Ca, Squamous cell Ca
-Malignant melanoma
2. Alimentary tract cancer
- Esophagus cancer
- Colon cancer, rectum cancer anal cancer

- Stomach cancer

- Hepatobiliary tumors, pancreatic cancer
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3. Head and neck tumor :
- Oral cavity : Lip, buccal mucosa, tongue. Floor of mouth, gum, hard palate
- Oropharynx : soft palate, tonsil. Base of tongue
- Nasopharynx
- Hypopharynx : pyriform sinus, post cricoid. Posterior pharyngeal wall
- Larynx: supra glottic, slottic, sub glottic
- Salivary ¢land
- Sinonasal cancer
- Thyroid cancer
- Management of the neck and the unknown primary site
4. Eye tumor :
-Tumor of lid and conjunctiva
- Intraocular tumor, lacrimal gland tumor
- Retinoblastoma

- Melanoma

[,

. Respiratory tract cancer:
- Lung cancer
- Mediastinal tumor

- Thymoma

(@)

. Breast cancer
7. Cancer of endocrine glands
- Thyroid cancer

- Cancer of adrenal gland

oo

. Gynecologic cancer
- Carcinoma of cervix
- Endometrium
- Ovary, fallopian tube
- Vulva and vagina
9. Genitourinary cancer
- Testicular cancer, scrotal cancer. penis
- Kidney and urethral cancer
- Bladder and urethra
- Prostate
10. Bone and soft tissue tumor
- Osteosarcoma, Chondrosarcama. Fibrosarcoma,
- Multiple myeloma, plasmacytoma
- Ewing’s sarcoma

- Giant cell tumor
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- Metastatic bone tumor
- Soft tissue sarcoma
11. Central nervous system (adult and pedriatric)
- Primary brain tumor
- Glia cell tumor : gliomas, astrocytoma, olisodendroglioma,
- Pilocytic Astrocytoma
- PNET : medulloblastoma, ependymoblastoma
- Pineal tumor
- Ependymoma
- Metastatic brain tumor
- Spinal cord tumor
- Benign central nervous systemic disease
- Craniopharyngioma
- Meningiomas
- Pituitary adenoma
- Acoustic neuroma
- Arteriovenous malformation
12. Rare benign brain tumors
- Chordomas
- Hemangioblastoma
-Temporal bone Chemodectoma
13. Hematologic malignancy
- Malignant Lymphoma: Hodgkin lymphoma, non-Hodgkin lymphoma
- Leukemia
- Polycythemia vera
- Multiple myeloma, plasmacytoma
- Extramedullary hematopoietic
14. Common pediatric solid tumor :
- Neuroblastoma
- Wilms’ tumor
- Teratoma
- Soft tissue and bone tumors

- Retinoblastoma
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Fiinaeu: unndusedndut 2 vemnanidu

Snwaiznsaou: Tedeu MCQ $1uau 50 90 Tuan 1-2 $alus
Franafideu; Ussananioudi21 vesnisiineusy
neusinsUseLY:

o fidrapudaaulinzLLLLINNNIMSBWINTU 60%

o nstlaeuliniunosseaeulrilulsely
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AMAKNUINT 9

Radiation Oncology Entrustable professional activities (EPA)

N133nsZAU EPA
86U 1 (L1) = unndusgdrdnidinnudvinveiugruivingaudmivunndmansdufiauazunmdiiunsiiuyuinueud

38U 2 (L2) = wnmdiszdntnuiinisiseus waranunsaudifauldegnumnzauniesldnisaiupuuetenasd

o

52U 3 (L3) = unmddszdrthuiingiBeus waelidnenin anunsaufifauldiesneldinstuugveseansd

wa

320U 4 (L4) = wmdUszhdhulineiSeus wazanansafifonulies nedussdufivnzaudmsuwmnduszsriniiasaunsiinuuas suydidng/eylRivas

1

o

32U 5 (L5) = unmddszdntnuiinsiSeuslanu uagddnenim awnsaujifnuldmiiouunmddedinunivsraunisaluaranansnaswu/menenninusunynd
Uszaun1saitdosnd

Agalun1sng

v '
o o

R1 = wnndusedtnuduia

v '
o oA

R2 = unndusetnutulan

R3 = wnndusetnutulan 3
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1. nsguadnuguoe: iesenauasluglugl (CNS tumour)

EPA 1 nsquashwigihe: Lﬁaqanauaﬂu;ﬂmg (CNS tumour)
Patient Care n13guasnuflae
FERU 1 FTAU 2 3EAU 3 3TAU 4 AU 5 nszuauMsiieul | nisusliuwa | Rl | R2 | R3
o dnUseiad o dnUsedi n5an | o eSunsuuamdluns | @ eBuieualvl | e vinsideme | e nsiSeusly * Workplace |L1/L2| L3 | L4
Aedeuas TNAOYN Snwndn az Az padnle A0IUAITII based
7579579018 aviden Lay madondu 9 Weafuuwn ° uIANTELD | ® nsEeUNIA assessmen
Woaduly YsNsiuNa | @ eenluuguing NS YPIYLANIZAU US5818 t
* SEUMUMIIMNG ANSATIANN guUnIniMUased, 2819ATOUARY Lﬁa@ua%’ﬂm * MCQ, MEQ,
mednad NeBINYT Uag Naseslsaduing ASUDIU UaYy Q’ﬂ'sm‘fiﬁmm Oral
Aendosly $980ad; wus wazatuisund wangan s | sudeuld examinatio
o JUUNATE SyezUadlsn Frafedls lnedl 91984981 * FAUUMUIN n
159791, gNLAU uazszyladey ANURANAALNE NANFIUNNG nsguainm
3o Hu nensallsale dntey ATUNNIET wiean
JunTesiotin | o szyedeizUnd | @ @unnNUNUNNT atfuayuluus Hat1aFEe vive
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EPA 1 nsguashwigfihe: Lﬁaaanauaﬂu;ﬂwzg (CNS tumour)
Patient Care n13guasnefUag
3ERU 1 AU 2 3EAU 3 3TAU 4 3EAU 5 nszuauMsiieul | nisussliuwa | Rl | R2 | R3
1o FaLAe, guasnwm avyadanle Tautnladu
anunsada Had1aAgUaE * 9BNUUUFUIN edlunng
suvmiagae omsiiadadly gunsalindeded | dans
uaz 1gunsal fUaenziSsanedly , 1aseslsA PRI NEEN
gan3aleingng fvagildsunisans | Wwne uas esinnisane
RGIREH Fedneleinng algzuni 348
Aszninda raupulel el
R NEINIGE gndes Useiilu
9157 Wanng
WRendadlu unuNIAN S
AVREIETEN &
avedluglvg i * A0
losunisanesed WHLNTAHA
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EPA 1 nisquashwgihe: ilesenauaduglva) (CNS tumour)

Patient Care n13guasnefUag
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2. miguashendilae: uzi3efsueuazaine (Head and Neck tumour)

EPA2 msguasnwfthe: uziSefisweuazaime (Head and Neck tumour)
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EPA 2 msguasnwgiae: uz1S9fsuruaza1ne (Head and Neck tumour)
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EPA 2 msguasnwgiae: uz1S9fsuruaza1ne (Head and Neck tumour)

Patient Care A13quainuiiUae
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3. msguasnwfUae: ussadiun (Breast cancer)

EPA 3 msguasnwftae:  uzidasinuu (Breast cancer)
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EPA 3 msguasnwdiae:  uwiSasiuu (Breast cancer)

Patient Care n13guasnefUag
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EPA 3 msguasnwdiae:  uwiSasiuu (Breast cancer)

Patient Care n13guasnefUag
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4. msguasnegUae: uzseUan (Lung cancer)

EPA 4 msguasnwftae: uziSeven (Lung cancer)
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EPA 4 msguasnwdiae:  uwiSeven (Lung cancer)

Patient Care n13guasnefUag
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EPA 4 msguasnwdiae:  uwiSeven (Lung cancer)
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5.

nIuasnedUog: uzISeIEUUNNALEIMNT (Gastrointestinal(Gl) cancer)

EPA 5 ms@,ua%'nmé'ﬂfw: ULLS9TLUUNNLAU1MTS (Gastrointestinal (GI) cancer)
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EPA 5 ms@,ua%'nméﬂw: ULLSITTUUNMNLAU1MTS (Gastrointestinal (GI) cancer)

Patient Care n13guasnefUag
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EPA 5 ms@_ua%’nmé’ﬂ'w: ULLSITTUUNMNLAU1MTS (Gastrointestinal (GI) cancer)

Patient Care n13guasnefUag
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6.

nspuadnendiig: uzissszuumadulaaiz(Genitourinary(GU) cancer)

EPA 6 nsguadnendiae:  uzdeszuumadulidanie (Genitourinary (GU) cancer)
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EPA 6 nsguadnendioe:  uzSeszuumadulidanie (Genitourinary (GU) cancer)
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EPA 6 nsguadnendioe:  uzSeszuumadulidanie (Genitourinary (GU) cancer)

Patient Care n13guasnefUag
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7.

nspuasnenduog: uzisezuudunugans (Gynecologic(GYN) malignancy)

EPA 7 nsguadnundioe:  uzSeszuudunugans (Gynecological (GYN) malignancy)
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EPA 7 nsguadnendioe:  uzSeszuudunugans (Gynecological (GYN) malignancy)

Patient Care n13guasnefUag
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EPA 7 nsguadnendioe:  uzSeszuudunugans (Gynecological (GYN) malignancy)

Patient Care n13guasnefUag
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8.

nsauasnendiie: uzissszuuidingan (Hematologic malignancy)

EPA8 nisguadnendioe:  uzSeszuudaidion (Hematologic malignancy)
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EPA8 nisguadnendioe:  uzSeszuudaidon (Hematologic malignancy)
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9. msguasnwfUae: usdinszanuaziiieiagau (Bone and soft tissue tumour)

EPA 9 msquadnuiiae: ust‘%msz@,mmztﬁmﬁadau (Bone and soft tissue tumour)
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v, , & A .
EPA 9 ﬂ'ﬁ@,uaiﬂﬂ’léﬂ'}ﬂ: uu‘%«ni:@nuﬁ:mmﬁaaau (Bone and soft tissue tumour)
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v, , & A .
EPA 9 ﬂ'ﬁ@,uaiﬂﬂ’léﬂ'}ﬂ: uu‘%«ni:@nuﬁ:mmﬁaaau (Bone and soft tissue tumour)
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10. m3guasnendoe: uzissludn (Pediatric tumour)

EPA 10 msguadnendiae: wmdsludn (Pediatric tumour)
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EPA 10 nsguasnendiae: wmdsluifin (Pediatric tumour)
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EPA 10 nsguasnendiae: wmdsluifin (Pediatric tumour)
Patient Care n13guasnefUag
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11. m%@)&ﬁ%’ﬂ‘lﬁﬂﬁﬂ’;&l: miQLLaLLUUiJszﬁ'UUizﬂm (Palliative care for cancer patients)

EPA 11 msquasnugiae: n1sguauuulszAuuszaas (Palliative care for cancer patients)
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q &

EPA 11 msquasnugiae:  n1sguauuudszAuuszaas (Palliative care for cancer patients)
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EPA 11 msquasnugiae:  n1sguauuudszAuuszaas (Palliative care for cancer patients)
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12. m3guasnendioe: Tsadlasaniiladlyuziss (Benign tumour)

EPA 12 nsguadnendiae:  Tsaliesandililyude (Benign tumour)
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EPA 12 nisguasnende:  Tsaliosandililduzde (Benign tumour)
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EPA 12 misquadnugie: Tsafoseniilailduzids (Benign tumour)
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13. mMspuasneguie: n1sldus (Brachytherapy)

EPA 13 misquasnugUae: n1sldus (Brachytherapy)
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14. n’ligLLa%'ﬂw’]é'ﬂ'w: Stereotactic Radiation Treatment; Stereotoactic Radiosurgery(SRS)/ Stereotactic Radiotherapy(SRT)/

Stereotactic Body Radiotherapy(SBRT)

EPA 14 n'ﬁ@,ua%’nméﬂ'w: Stereotactic Radiation Treatment; Stereotoactic Radiosurgery(SRS)/ Stereotactic Radiotherapy(SRT)/ Stereotactic Body
Radiotherapy(SBRT)
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15. au3 Anugeavguazauaunsalunsihlulduidynvesiilsuazdenssaudiu: Medical Radiation Physics

EPA 15 misquasnugiae: a2 anaugeavguazanuausatunisiilulduidynivesiiasuazdaauseuditu: Medical Radiation Physics
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EPA 15 misquasnugiae:  ami anageavguazanuausatunisiilulduidynivesiilsuazdeausausitu: Medical Radiation Physics
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