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[nAwwn 71 2: BazBeavangns Medical Radiation Physics] #éngns
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Oncologic patient care unit: in-patient and out-patient department
Radiotherapy planning and treatment section

Medical Physics
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Brachytherapy
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naNssy tumor clinic,
multidisciplinary conference,
grand round D
nstideyaleundusieyunna
(feedback) lng@19138% %
nsHnausy
Fnthlasaounmstuiingenu
AUl (R1)
avdufindoyagiiesiounly
S¥UU HIS Y4lsanenuna
nstdeyaleundusieynna
(feedback) lng@19138% %1
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radiotherapy treatment
planning
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NUTIYITINANUNSNERNS
medical radiation physics/
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LUININITUTELLUNE
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an1un15alase laely Mini-CEX
nMsdeuMAUfURTInAAY 14
Usziluaussouslaee1a1sed MU
Uszllu entrustable professional
activities (EPA) anufifivium

nsdanan1salufuanuly
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wuuUsELiu general evaluation
Usiiuaussouslaee1a15e8 MU
Usgilu entrustable professional
activities ( EPA) snufifiviun

Usziliuanssouslnee1ase Wuns
Usgullu entrustable professional
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@9U simulation and treatment
planning U 2 uag 3 -

log book @saNIALSIETNE
Uaned 3

#oun1AUUR contouring nau
oral exam.Uaed 3

N15d8UADU oral
exam./MCQ/MEQ U1,2,3
nsdananisufumauly
anuN15adase lagly Mini-CEX
Useliiuanssnuzlngena1sd Nuns
Usgilu entrustable professional

activities (EPA) anufifsun
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(feedback) 1080191587111
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NISUTIYITIM NIUNITOUTY
311n15 Refresher Course
nsusTeeluavin
SeusEninansuuRau
auagUlguanuazidiely
anSadsnwnazuzseInen
sweAuTely Seminar,
Journal Club
L5UAINT I
multidisciplinary tumor
conference LLaz’gw"]
nstidayaleaundusieynma
(feedback) lng@19138% %
NMSHNBUTY

NNSUITHIUTIN NIUNITOUTY
38113 Refresher Course
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Aedes
NINTINUTEYUININITN
Sadsnwnazlsnugise
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multidisciplinary tumor
conference LLaz’Slu*‘]
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@aus18813 (long case exam.)
nangy 3
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939

Usziluaussouzlnea1ansd Waunis
Usgllu entrustable professional
activities (EPA) aufifuue
Aaus18817 (long case exam.)
nagy 3

@9y Oral exam./MCQ/MEQ
UaeU3

nsdanansuuRauluaniunisel
939 lumsthiauedeyagthe uaz
pAUTe Jymlufanssaivinig
nsdananisufuRauluaniunisel
59 1 lunsnsiufanssy
multidisciplinary tumor

conference
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ASn1sHnausy
A15US58N8lUs18391 basic

sciences

N15UTIEIETIN HIUNITBUTH
34015 Refresher Course
N15U55818lUEUIY) Vous
azanUy

U TRnuauasnwgelng
wag HUlguen

Fefusely Seminar,
Journal Club

A3nT51 tumor clinic,
multidisciplinary conference,
grand round Dudu
nstideyaleaundusieynna
(feedback) lng@19138% i3
Hnausy
Jadalasaounstuiinmeny
AUl (R1)
avtufindoyadiaeiounly
55U HIS 9a9l5anenuna
nslvideyateundusngynaa
(feedback) 1089131387115
Hnausy
n1susseneluanuivn
HAnUURT N UNITN
radiotherapy treatment
planning

AU case adlu log book
nstideyalaundusieynna
(feedback) 1080191387115
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BUINIINISUSTLAUNG
@9y Oral exam./MCQ/MEQ

nsdanan1sufuRauly
a01un1504a39 lagly Mini-CEX
mMsaoumaUFTRTnad 2490
Usziliuanssauglaeenased Wu
N15UsELIU entrustable
professional activities (EPA)
i

nsdananisaluomeuly
A0UNITAIRTS

WUUUTELIU general evaluation
Uszilluaussouglaeeanse Wiu
N135UsELIU entrustable
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aufitviun
Uszilluaussauglaeeanse Knu
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AuTiR U

@au simulation and treatment
planning U 2 uag 3 -

log book @saNANSIETNE*
Uaned 3

#oun1AUUR contouring nau
oral exam.Uaed 3
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faus Anula
WaEEINNTALENITS AW
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Shwnessdsnuiie
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Snwn

3BN15HnaUIH
NSUTTLTIUAUNSNANT
medical radiation physics/
Fyysannsmly
n1sussengluanuiv
Sgu3sEninmsuiRnugua
AursuenuazEUeluaunSed
S aruzlsine
nslideyateundusieynaa
(feedback) lng@19138%11in"s
Hnousy
N13UTTEIUTIU NIUNITOUTY
J11n15 Refresher Course
n1sussengluanuiv
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Journal Club
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multidisciplinary tumor
conference LLazguﬂ
nslvideyateundusngynaa
(feedback) 1089191387115
Hnausy
N1SUTIENETI HIUNITOUTH
3471n15 Refresher Course
nsusseneluanvivdud
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multidisciplinary tumor
conference LLazguﬂ
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(feedback) 1089131385115
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HUNINITUITIIUNA
N13d8UaeU oral
exam./MCQ/MEQ U1,2,3
nsdanan1sufuRauly
an1un15das9 lagly Mini-CEX
Useilluanssouglawenase Wu
N13UTYLLU entrustable
professional activities (EPA)
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@aUs18813 (long case exam.)
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nsUszliudnauetoyarUle wag
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A9N33U multidisciplinary tumor

conference
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Uszynaldlu
AaURURLe

Aulunsvinny
Y UAYEINI5aYINITY
Aendlosiuay
mla

=) ). DD )

anansnthanuiile
nnsinausuly
NAUIRDYDALUAIUDIA
A3t
AMUANINUING
1015 wagnalulad
N95ed@Snw laedinag
NUNIULBZWRIU
muFetnasiaLiles

A5N15HNUTH
n1sEnU Uty Oncologic
patient care unit Tuumag
an1uu
n1sEnUfURLY Radiotherapy
Planning and Treatment
Section Tunmazantuy
WWFIAINTTY
multidisciplinary tumor
conference
wingusgantnunesseuiiag
FUNNFOUTUNITNNINEY Al
AnuATILRazanIUURNaUTY
uNNgUsEIUIURRYINUINY
1 309 audornuunves
NGNS
1n151@ue proposal #ie
ARILOYNTIUNTABUUDIA VDY
ANALSIES N AT IS INeN
AOUAUT2
111989 manuscript 9114338
waEULEUBNANISTIFLLN
AUNITUNTARUVDIA Ua1ed3
Aan33u Journal Club
N3N TEYIINITNI
Fadsnwnazlsauzise
sauaiuselu Seminar,
Journal Club
nsANYY AuAN3luee
auedlnensAuAi1aIndesian

LUININITUTELLUNE
nsdananis Yjuaanuly
an1uN13al 939
UaneUnsineusuieasl @aa1du
Audarin Usziiunaniu EPA (g
AAKUIN 6)

@aus18817 (long case exam.)
nael 3

NSUSLAIWINING UNANULAY
I menswrng Tuournal
Club

MMSABUNWITY  LNUTNNIUAD
60% nstlaauldinuAaIsalnly
wazaeuluilulsely

NSUSLAIWINING UNANLULAY
UITY NMINISTUNNG
n1sdananis Ujianulu
A01UNTT0L 939
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AUTIOULUANT 4 TinwsURAUNUS wazn13580815 (Interpersonal and Communication Skills)

1.

U

WirdansiFeus
Iinwelunnsd@eans

'
&

\ielideyafiuyUae
A LazyAaINTi

o 3
.24'

W99 Tngnserunga

Y o

VBATUUANIINA

[

IAUBITULLAY AFUN

iauetoyanUle wag
aAuTelgronel
UsEansnn

anus0deans uas
TIMNUAUANNUTE
Snwn Taun weuna 1n
andsed WnSedwmeila
1o fianaludun &
audladiousiueu
#519ANUYBNS VN

e

anunsodoans
Uduus wagyinau
SamfuananuIvTng
sulunsouadtae
weise wWhlaunuimves
AULDY wagiivinweluy
Myt ELeunUINg
Wisnvay

ad =

25N13HNAUTY
BUTUBIUUANTT 1509 N3
doanslvioyaunad wae
AiYeld
Y
SeuiseninmsuuiRnugua
AdreuanuaziUeluaunied
Shvnazuzsiven

SeuiseninmsuuiRnugua
AdreuanuaziUeluaunied
Snwuazuss Mg s
A9n331 multidisciplinary
tumor conference
Hnnsdnauesenugtely
AINTTUMILAUATDIADTY
Hnoausu wu Case
conference, Peer review,
Ward round

U55818 TUndngnsTINvesded
IgnauaNLielsEmalng
Fnsysannsily
n1snUfURlL Oncologic
patient care unit Tulsaz
an1Uu

n1sinUfURl Radiotherapy
Planning and Treatment
Section Tuusiazan1vu
L15UAINTI
multidisciplinary tumor
conference

sueius1ely Seminar

LUININISUSTLAUNS

nsdanens UURnuly
ANIUN1T0IRI
Usziluaussauslaee1215d W
N15Us2LU entrustable
professional activities (EPA)
AR

@Us18817 (long case exam.)
naed 3

nsdananis iRty
A01UNT 939
UaneUnsilneusuisasl @a1du
Audaiin Useiunaniu EPA (g
ANAKNUIN 6)

@pUs18817 (long case exam.)
navl 3

nsdananis Y§imnnulu
anun15al 939
wuuUseiun U iR

nsdananis Y§imRnulu
A01UNT5AL 939
Usellluaussauglaeenansd Wi
N15Us2LU entrustable
professional activities (EPA)

ANUNNIAURA
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WirdansiFeus
1ANISITUITTITULAE
LanARSUAR DK U
A ETINU Uag
WiousaAvndn
frnuaulalisuas
anusafmulugann
HugBouisiailes
»aRnFIn (Continuous
Professional
Development)
NANSURATEUsDIUY
AlFFuseumng

AUsTaUTNaNT 5 AULTuiloa1Tw (Professionalism)

ABnsEnausy
U55818 TunangnsTinvessed
WenannuvisUszmalng
Fnsysannsvily

nsuauUnNIeuliwng
UsganUuvinnisanel Ay
ANu3hlnlenudlagnIs
Fupfrandesie
N15YN9UITE

n13sEnUURLY Oncologic
patient care unit Tulsaz

an Uy

n1sENUHURLY Radiotherapy
Planning and Treatment
Section Tulmazan1vu
N15NAaNTIU topics review/
case presentation/ journal

club/ seminars

wUINNINTUTBIIUNG
13N TBUTUAUENGAS
Amun

nsUssdiuvdnauatoya wag
U8 NUNLASUNDUNLNE

ANSAARINNIT ANLHUINUITYRAY

Wniune waghian

n1sdananis YjuRnuly
d0un1sal 959
wuuUseLiiunsuuRnu
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Aussauzuani 6 nsufuRnulidnfiussuu (System-based Practice)

U L= 4

WirdansiFeus
fanusineatusyuy
aunmveIUIzing

frufiRetussuu
WAUIAUAINNITAUE
SnwgUasuzise uay
mavimedeuuese

WwlawarAdenansha

NINYINTFVNINDEN
widngau(Cost
Consciousness
Medicine)
SnwgUaglmdniu
UTUNUBINITUINNT
ansnsaaulaniy
1INTFIIVIN

ABnsinausy
U55818 TunangnsTinvessed
IeaAnwAlsEnalng
Fnsysannsvily
(NANUIN 4)
ausaLdu core lecture 531984
AunPLSIES N AT UES NN
wialsendlne
ausILdu core lecture 531984
AUNANSIES N LATLLSOINeN
wialsendlne

n1sHnUfURLL Oncologic
patient care unit Tuusiay
anvu

ausutlu core lecture 59199
AUNANSIAS W ILAZLZLS NN
waUsenalne

wuININTUTELEUNE
W3UNTBUTUAUVENGNT
Avun

WNSIUNITOUSY

nsdananis Y§iRnulu
A0UN15IA3

WNSIUNITOUSY
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10.

11.

nanssusegdmsugidrsunisiinausy

3I18N13

Lecture

Tumor clinic

Journal club

Topic review

OPD Follow up
TEUINSUNTSNWILEY
NAINITINE

Simulation

Brachytherapy
Treatment
verification
UuRnuguarUagly

Grand Round

Conference 534U
ANV

ANNRUANIS
YUUN 1 7U99IA15 13.00-14.00 U.
FUUN 2,3 Juns 15.00-16.00 u.

TudumsuazTung 9.30-12.00 u,

JUIUNTHALIUDIANT
12.00-13.00 1.

TUTUnshasIudIng
12.00-13.00 u.

lagdnaaunu journal club
Tuduns-Tuens 8.30-16.00 u.
R R PR R TV ER RNV
WPy

Tudums-Jueans 8.30-16.00 w.
R R PR T VER RNV
\Piou

Tudans-Tungiaud
8.30-16.00 U. AMUMITINT
Ufuinuluusazinou
Fuduns-Juens 8.30-16.00 u,
Mua51eNTUGTRNUlusaY
Wwiau

Fuduns-Juens 7.30-16.00 U,
Mua51eNTUGTRNUlusaY
Wi

dUnnvias 13U muanens
UjuRau

muasenanssululsazifou

Y 1 1
Faldausu

AinSunsiineusHanuTad@snwY
LAYANUNSIEININY

6 ¥ =2
9191385 WiNsHNaUTH
AinSunsiineusHanuTad@snwY
LATANYNSIEINNY

6 ¥ =2
9191385 sHNaUTH
ALinSunsEneuTHaIuTaEsn vy
LAYANYNSIEININY

6 ¥ =2
9191385 insHNaUTH
ALinSunsineuTHauTaEsn vy
LAYANYNSIEINNY

6 v =%
9191585 Win1sHneusy
ALUnSuNsEneuTHaN U TIES K

6 ¥ =2
91915875 WinsHNeUTH
weuad g uen
AidsunsEineusuanuSedinw

6 ¥ =%
9191585 Win1sineusy
RO
NYIUIASIES N
AlinSunsiineusHanuFadsnm
9191584 linsHneUTY
Wand
ALUnSuNsEneuTHan U TaES K
9191584 linsHneUTY
UnSad Al
ALUSuNsEneuTHan U TaES K
9191584 linsHneUTY
neuaUsEImerUIe
ALUSuNsEneuTHan U TaES K
9191585 insHneUTY
neuaUsEImenUIe
HLinSunsEnauTHaI U TaES K
9191385 WinsHNUTH
WInganv e uazsineIUes
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12.

13.

14.

15.

3I18N3

Thesis proposal

Thesis progression

A1SL58USIEIVT basic

science

Radiation Physics and
radiobiology

ANURUANIS
WBUSUINANYDIUNS
= a
NNBUIUN 1

Unsinausuay 2 A9

o

AUNG 13.00-15.00 u.

9

Unsilnausud 1

ANUAITMNISHNBUTY
SNINY1AYTIARNNE

ya 1
Faldus
HLinSunsineuTHaIuTaEsnw
L3 14 =2
9191385 WinNsHNeUTH
dl <2 aa
nUsnwans
HLUnSuNsEneuTHaI U TES
L3 4 <2
9131585 Win1sHneusy
dl <2 aa
nUsnwans
AlinSunsiineusHanuFaEsnm
s 4 <2
9191585 Win1sHneusy
919158Us¥ 1518717
AlinSunsiineusuanuFaEsnm
L3 4 <2
9191585 Win1sHneusy
919158Us¥ 1518717
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A1519 LENIAUFUNUSTTUINNINTTUIVINTHATAUTTAULTAN 6 AU

Aanssu patient care Medical knowledge and skills Practice-based Interpersonal and Professionalism System-based Practice
Lialae Learning and Communication Skills
Improvement
1.1 112|113 |14 |15 |16 |21 |22 |23 |24 |25 |26 |27 |31 |32 |33 |41 (42 (43 (44 |51 |52 |53 |61 |62 |63 |64
1 X X X X X X X X X X X
2 X X X X X X X X X X X X X
3 X X X X X X X X X
4 X X X X X X X X X X
5 X X X X X X X X X X X X X X X X
6 X X X X X X X X X X X X X
7 X X X X X X X X X X X X
8 X X X X
9 X X X X X X X X X X X X X X X X X X
10 X X X X X X X X X X X X X X X X X X
11 X X X X X X X X X X X X X X X X
12 X X X X
13 X X X X
14 X X X X X X X X X X
15 X X X X X
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6.2 Wanin1senausy

N139ANITNITHNBUTY WNUURNBUTUY TANITHNBUTUAIVAAUTENINNANGAS
Usgmatotnstudindugs auiviinermansnisunmdaain atuufuus we. 2560 (duna
Jadudmsugidrsunstineusuunmguseindnuynanvvesn s ke Aans INaInsaunIneNdy)
uazvdngms nMsiineusumdUszdthuiionditng aunidinvinaruisaine atuuiuus wa.
2561 (AUNUINY09T1¥INeFeTdunng ) IngAnualigidnsunisilneusunyuiloussusuas
UfoRnusd

nsdeuslunsasulinistnunseinaundngaaUssniadednsdudintugs a3
’J‘VlEJ’]ﬂ’]ﬁGﬁﬂ’]iLLWVIEJﬂauﬂI(ﬂEJiJﬂﬂiﬁ]ﬂﬂ?iLiUUﬂ’]iﬁauLLauﬂﬁ]ﬂiiuﬂ’]ilﬁ&mi mmﬂmwguayﬂgw
wazUsBIiuNg LWaiwmLsaulmmmmLLavummmmiammmaﬂivmmaaswmm [nANLANT 8:
néngnsvszniadetnstadiodugs awnin Inermaninmsumdnain aduuiulss wa. 2561]
Tneiflomnisiineusuazasnadaslufundngnsa amndsdinyuazuziieine atuuiuuss na.
2561 vss 19 InedeTadunme [nanuand 9: ilevusaunusfineusus S1eBamundngnanans
YOIANANTIATN Y] InenTaUAqUYINUIZLAUANY dawiolud

- Nugnuenudiudineinsums fuineimanseaiin dnuuasnninssuaans
nmanidesiu samlsauzSiaming 9 waztnansiisndudmsuunmesadsnum

- mssindulanneedin waznislde/msisadshwegnsauvene

- Yinwgnsdeans

- YAtANENS

- MIEANBITUEY WALITUUUINTEUAIN

- AQVENENISRNEuas IR INeN

- WANNISUITNTIANNT

- anulaendevetiy

- MIQUARLLEIYDNNE

- msdeadestunisunmdiasy (complementary medicine)

- dlugrusersedeuidemensunnd ansidennenatinuazssuinivetedin

- YMmanBIangIuUTEIny
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lngsedvlundnansusenalednsUunnduge Mfgitaiuavsadsnu vewsasul

Usznaumiy
ST 318791 nNsUTEUNG
1 o LonYlsSARNIIMEILAYNIATIVRILARL ® aauveallyu MCQ, MEQ
azvioulu auuusindniiugu ® Mini-CEX

® FdndyaSe@inen ®  UsziluNanisingu
o S@¥men seninauunau
o Sydshwn
o Syd@imenitlads 1
o Syd@menilady 2
® VurAansiIeaes
® LyrAnIHIATYTUUR
° ﬁugmm'ﬁ%’a

2 ® AudUWUSIUSEUBUNENT —SaEIneNn ® pulaau MCQ, MEQ
o uSTinemain 1 ® Mini-CEX
o Sudsnwmatinl ®  UszlluNanIsineu
o Fandlunisshwinuuszeylngd sEI U URIU
o F@Endlunisshwinuusseylna ®  1PNUANNAINLING
o  n3guadUaslsAuzS LA gl
o lasansivy 1

3 ® YuiN1snTIENNIEAULLENS ® dpudalluu MCQ, MEQ
o Sudsnwisveglng ® Mini-CEX
o Sdsnwmatin 2 ®  UszlluNanIsNNeu
o u5ingAdiln 2 sewisuuneu
o 1uSvenmain 3 ® IYNUMTANYINUY
° Waﬂé%uqq ® swnuUNTIIEatuALYsH]
e 1A59n1539Y 2

wnuuEneusu duasulvigiinsunislineusulauansninuiuiaveusenseuiunisiseus

Vo 14 a I . 1 a ) a a =
VDINULD Y LLazlmaUﬂ’]iazmaumsLisug (self-reflection) @9t@SuAINULYUDATENIIIV YN

(professional autonomy) titelyigli1sun1sineusuausauidsesUiglaeeeangn lnednilada

ANuUaeAieLarAINBasEYesd Ul (patient safety and autonomy) UNHUFIUYBIAIUSAINY

Whlawagmananadnegreansidelsedndluvazidu dnsysunnsseninniang viazaiau s

I 4:“4’ =2 1 [y} ' = % (v gj %
Wulusuilemvesnisineausy LLasaamulﬂﬂwisaUmimmmaugmmmmuwam/m 6 AU
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lAgiiuANIAMUAINNTANITUANSEAUANNEINNTY aganSlunisalasnuigUliedinmualy

ansnisguagUlglulsanegrutagunasnsal (clinical privilege) uagilonansdiiieimayluauns aaey

IAUSnwdwue AdunsnsIaaeuANgnees Mugua (supervision) Useiiuen (appraisal) wag

Inveyatoundu (feedback)

WHUIURNBUIHY LAnnuA entrustable professional activities (EPA) 13M3uun 22 %4

[MARUINT 7: Sgauidun EPA] lngdedeanuangasnisineusuunnduseIdnuineaidng a1

[ [

$98SnwY atuuSulse wa. 2561 Y091 INeaeSdRNNgY fadl

1
2
3
q
5.
6
7
8
9

10.
11.
12.
13.
14.

15.

16.

17.

18.
19.

20.

21.

22.

nsusuaEUae:
nsusuagthe:
nsusuagUle:
nsusuaEUhe:
nsusuagUae:
nsusuagUle:
nsusuaEUhe:
nsusuagUae:
nsusuagUle:
nsusuaEUhe:
nsusuaEtae:
nsusuaEthe:
nsusuaEUae:
nsusuaEUae:

\esenauasluglvie) (adult brain tumor)
uzlSeAswElazaine (head and neck cancer)
uzt5aAuN (breast cancer)
I3
1zs39Uan (lung cancer)
UISITTUUMAALBMNS (gastrointestinal (GI) cancer)
wziSeszuumaiiudaans (genitourinary (GU) cancer)
mu%%wuﬁuﬁuéam‘% (gynecological (GYN) cancer)
wziSesyuudinden (hematological cancer)
mL%ﬂﬂigaﬂLLazLﬁaL%éau (bone and soft tissue cancer)
I3 =3 . .
uzi59luin (pediatric cancer)
nsgualuulsyAuUsEARY (palliative care)
IsawllosanitlilyuziSe (benign tumor)
nslnssdsneszeylng (brachytherapy)

Stereotactic Radiation Treatment: stereotactic radiosurgery

(SRS)/stereotactic radiotherapy (SRT)/stereotactic body radiotherapy (SBRT)
ANUSWALYINWYEYRANTTLIVNTIU: Medical Radiation Physics

ANUSIAZYTINYEYNANTILIYNTTY: Radiobiology and Cancer Biology
N958UIWAENITNAILIINUNSUSUR: danuannsalumsiaunisseudiium
AyEInsalunsUssend ihdeyanidinemansnivangiusuidamlunisguagdae

ViNYesEniNyARALANITHOENS: AoRUeuaYe A
VINEEIENINaUARALAZNNTERANT: HONIINIUTINAUINTN/sorTuauluaudu q 7
SufuguasnwEteEinidndnmsunnd, dnfsdmaie, nerwia, Auau uasdmingu 9)

ANNANNTAIUNTVINRTUAUENIVTNTEY: ANSTTN 385U UaLLIRARSUAREU Y

R AU LIBUTIININ Uazyuvy

nsvihvliRliaenadesiussuvaunain: assntinfaniseanlddng malasevivselov

= gj v Y = 1
AL AITULEN VI\‘IIU?Z@UE\IJU'JEJLQ‘W'WT]EJLLﬁZ/‘VﬁBUi%GU']ﬂTEJEJ']QLWLI'W'&&I

s fiRlvdenadesiussuuaunn: vinnukuvamvdnie i maneanuUasade

Yo U8 afuayuuaziaAunmsguadUigegamngay Tdusulunisusd

TOUNNTDIVDITTUUAITI TG ULAZULAURTTUN LY
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[

IPgUUeTEAUANNIAINETAVREL I FUNSHNBUTUMNANTTOUE VAN Al

- seU 1 (L) = fdrumsfineusuiimnnd iinusiugufivangaud miuwmeman s
wazuNMET ST YELdn

- 5EU 2 (L2) = fiiniumstineusulinnsiens waranunsaujuiaulegiamingauniels
NSATUANYDIBIANTE

- 58U 3 (L3) = dihiumstineusulinnsiews wazlidnenin aunsaufiRaulaeanigle
57998719158

=

-5 4 (L) = ihsunislineusuinsiieud waranunsaujuRnuldies nedusedu
wigand Ui SunsilneusuagauNsAnwkar SURiUn /e ulindng
- 5EAU 5 (L5) = fiiniumstineusulinsiseudlaniu wasldnenin anansaufuiRnulimiieu

fou v A ¢ ! v 1 vaa ¢ v ]
LLWWHﬁQﬁiﬂUWW@JUi%ﬁ‘UﬂqimLLaga’]MqﬁﬂaQU/ﬂ’]EJV]@@?]’J’]?JELLﬂQJJV]NUigﬂUﬂqimuaﬁJﬂm

M15191E09 Milestone vadsaz Entrustable Professional Activities (EPA)

UnsAne 1 UnsAne 2 UnsAne 3
EPA 1 L1/L2 L3 L4
EPA 2 L1/L2 L3 L4
EPA 3 L1/L2 L3 L4
EPA 4 L1/L2 L3 L4
EPA 5 L1/L2 L3 L4
EPA 6 L1/L2 L3 L4
EPA 7 L1/L2 L3 L4
EPA 8 L1 L2 L3
EPA 9 L1/L2 L3 L4
EPA 10 L1 L2 L3
EPA 11 L1/L2 L3 L4
EPA 12 L1 L2 L3
EPA 13 L1/L2 L3 L4
EPA 14 L1/L2 L3 L4
EPA 15 L1/L2 L3 L4
EPA 16 L1/L2 L3 L4
EPA 17 L1/L2 L3 L4
EPA 18 L1/L2 L3 L4
EPA 19 L1/L2 L3 L4
EPA 20 L1 L1 L2
EPA 21 L1 L2 L2
EPA 22 L1 L2 L2
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ANTIBEAY ANUAUNUTTEING EPA AUALTIOULUAN 6 AUNABINITUTEITUY

patient
care

Medical
knowledge
and skills

Practice-
based
Learning and

Improvement

Interpersonal
and
Communication
Skills

Professionalism

System-
based

Practice

EPA1

e}

e}

EPA 2

EPA 3

EPA 4

EPA 5

EPA 6

EPA T

EPA 8

EPA 9

EPA 10

EPA 11

EPA 12

EPA 13

EPA 14

o |O0O|O|]O |O|O |O |O |O |O |O |[O |O |O

o |0 |O|]O |O|O |O |O |O |O |O |O |O

o |0 |O|]O |O |O |O |O |O |O |O |O |O

EPA 15

EPA 16

o |0 |O]|J]O|O|O|O |O |O|O |O |O |O |O |O |O

EPA 17

EPA 18

EPA 19

EPA 20

EPA 21

EPA 22
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6.3 N15%1199¥

wHuEnaUsHY MvualigidnSunisiineusuvinnidelauedenmzeaunssuninausy
uazaeUn a13aEsnwY U 1 Ges nsiigauszasduiielifidniumsiineusy
L. ﬁmmiﬁugmﬁmﬁ’mzmm%wmﬂaﬁﬂLLaﬁ%miﬁﬁ%’amamimesﬂé’asmﬁ
Usgandnm
2. ansevihanienaviauenanuidelaegaiuss@vzam
3. aunIadegvinaAdeuaransathvangudsUsednsluussendldle
BNy

fidhsunsiineusuiuld 1 menassivinwgauauuissesnatios 1 au

Aiirfumsiineusuuazennsdivnwstuimusindesidds wagsresadeuiside Tay

firsandsaudululdly meiadelmatafumelugasnaiidmue

3. wasnideniivalaudiliiin1ss9lasesnenwisy Aaunuide saleuisidensldaia
TuanAde ansaiudoya nsouszeziallunsive wilkdeduseudnsiunisivy nsaatu
Aneusuagdaliiidnfumsfineusudud 1 dnauelassismidfoludiousunauvesd
nsAnw7l 1 sufanssu present thesis proposal Iniugidniunisiineusudiiiunis
WUl TaaEdaTaNUITeseAMEN TIUNTITLTTTUNTIILVDIAULLNNEAIENS
Pnasnsaliminendeiiiefiansaniuses

4. fdnsunmsfineusududi 2 tnauslassheeidde deaneynssumstineusuuazaou
ey leTaufudiuug udla

5. fidsumsiineusuduiuaiAde Tnedifanssu research progression LileRnn
AuATves MaRdueide savdaymiiintu iemeranansdeglasiutugae
wmauAlyleym

6. fiinsunmstineusuiuld 3 duonansnuideludanreynssumsfineusuuazaou a1v)
$ed@5nwn

7. TuthsUane®it 3 vesnslinevsy diiunisiinevsndu 3 duausnaaidoun
AraYNIIUNTENeUTINALADUY unSedsnum TaemsiaussAdeiduasuuudiunis lu
MsaeUIAiUnTanuS@snw

ASeEE S uein research project Mé’ﬂQmﬂszmﬂﬁeﬁ’mﬁ’msﬁm%uqa A1913%1

WENMERINITLANGATEN PAINTUUMINGIRLBNAE

23



=1

N155U509AAAINTEANTANYT ATAT (272.) a1v159dsne T “WeuwinUSyeen”

9 9 9

[%

N55UTOIRNAAINTOIANTTANYY AIURT (32.) a1wnFedsnuns v “WeuiuTygien” W
feiduanidinynnauazvesudazanuiilinisilneusy Taglhdulupuauainslavesusias
antuilinisiineusy wazanuasiaslavesiiirfunisiineusuudazsese gidriunisiineusud
ﬁ’lllWiﬂﬂ@ﬂﬁ%Uiaﬂ’g@ﬁlmﬂﬁLﬁﬂULﬁ?ﬂ%@ﬁg’]LEJﬂ‘ljju fosANuNNauIdeluITaITIEAUYI@/
UIUNR ATRANANUTENARLENTIININTEALANYT 39 MANINATINNTR9NTINNTATNNS
3113 FmFuMIHBLNIHaUNIEININT velduunanuiiRfinsilunsansigniadenoglu
PubMed, Scopus, Web of Science %38 Google Scholar wielunsansununwaildniwdangwlu
unanuseluundngeuardnsfifuninsarsaduiiinuuiy 10 T (nsasBueenegredilul wa.
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AAKNUINT 2

Course Content and Study Plan

Medical Radiation Physics

For Residents in Radiology

Academic Year 2016

Organized by
Thai Medical Physicist Society
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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) Dr.Kitiwat

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

47



Subject
Topic

Study Plan
Medical Radiation Physics
B1 Basic Nuclear Physics (2 hr)

Instructor PacheeChaudakshetrin

215INT LANNSLNWATU

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

1.
2.

3.
4.

Describe the relationship between mass and energy

Explain the characteristic of the atom, atomic structure, nucleus, nuclide,

radionuclide, isotope and radioisotope

Discuss the principle of radiation and the difference between x-ray and gamma ray

Describe the radioactive decay and the relevant mathematics

Learning contents :

1.
2.
3.

Atomic mass and energy units : Electron volt (eV) and atomic mass unit (amu)

Electromagnetic radiation

Organization of the atom :

3.1 Composition and structure

3.2 Electron binding energy and quantum energy levels
3.3 Atomic emissions and nuclear emissions

. 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), evenodd
nucleon relationships

5. Nomenclature : Nuclides, isobars, isotopes, isotones, isomers

8.
Method:
1.
Media:
1.
2.

. Radioactive decay :

6.1 Decay schemes
6.2 Decay characteristics and symbols

. Mathematics of radioactive decay :

7.1 Physical half-life biological half-life, effective half-life
7.2 Average life

7.3 Parent-daughter relationship

Units of activity : Curie and Becquerel, specific activity

Lecture

Computer and LCD projector
Handout

Evaluation:
Written examination (MCQ)
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Subject
Topic

Study Plan
Medical Radiation Physics

B2 Interaction of radiation with matter

Instructor  Puangpen Tangboonduangjit

9197158 A3.NIEY FIYQYAIAN

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

N o R kDo

8.
9.

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

Describe the important of interaction in diagnostic radiology, radiation therapy and
nuclear medicine

Explain the interaction of charged particle with matter

Describe the parameters involved in the loss of particle energy.

Learning contents : Interaction of radiation with matter

1.

4.
5.

Photon interactions

a. Photoelectric interaction
b. Compton interaction

c. Pair production
Probability of interactions

a. Cross section

b. Factor involved interaction

. The importance of each interaction in radiology

a. Diagnostic radiology

b. Radiotherapy

c. Nuclear Medicine

Interaction of charged particle with matter

Parameters involved the loss of particle energy

Methods :

1.
Media :
1.
2.

Lecture

Computer and LCD projector

Handout

Evaluation :
Written examination (MCQ)
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Subject
Topic

Study Plan
Medical Radiation Physics
B3 Production and quality of X-rays

Instructor Associate Professor Dr.AnchaliKrisanachinda

FOIANENTINTE A3.OYTE NOBAIUAT

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

1.

ol N

o 0~ o Wn

Describe the production of Bremsstrahlung x-rays

Describe the production of characteristic x-rays

Identify the information contained in an x-ray spectrum

Identify 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

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

W oo N oy kWD

Bremsstrahlung

X-ray spectra

Characteristic x-rays

X-ray beam quality and quantity

Half Value Layer (HVL) of x-ray beam
Calculation of HVL and inverse square law
Anode materials and filtration

X-ray circuit waveform

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
Methods :

1.
Media :
1.
2.

Lecture

Computer and LCD projector
Handout

Evaluation :
Written examination (MCQ)
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Subject
Topic

Study Plan
Medical Radiation Physics
B4 Radiation Quantities and Units

Instructor  Assistant Professor ChiraphaTannanonta

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

A A o

7.

HYI8ANENI1A15835801 AUUIUWN

Describe the SI units, special units and special names in radiology
Describe the process of ionization

Describe the definition of ionizing radiations

Describe the definitions of the nuclide and energy deposition event
Describe the terms and units used in the measurement of radiation
Describe the quantities of dose used in radiation protection

Describe the radioactivity and exposure rate constant

Learning contents:

1
2
3
q
5.
6
7
8
9

. Slunits, special units and special names in radiology
. lonization

. lonizing radiation

. Nuclide

Energy deposition event

. Measurement of radiation
. Exposure
. Kerma

. Quantities of dose using in radiation protection

10.Radioactivity

11

.Exposure rate from gamma emitters

Methods:

1.
Media :
1.
2.

Lecture

Computer and LCD projector

Handout

Evaluation ;
Written examination (MCQ)
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Study plan

Subject Medical Radiation Physics
Topic B5 Radiation 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
lonization chamber
Calorimetry
Chemical dosimetry
Radiographic dosimetry ( Film)

ThermoluminescenceDosimetry

S B o

Scintillation Dosimetry

7. 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
WELNNINUte d3aAans
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 :
Development of Digital imaging
Type of Digital imaging
Image characteristics

Computer Assisted Diagnosis (CAD)

bk BN e

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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Subject
Topic

Study plan
Medical Radiation Physics
B7 PACS

Instructor  Dr.Thanongchai Siriapisith

YBWNNGNUITY A30AENT

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

1
2
3.
q

5.

. Identify the information principle in PACS
. Identify the information display system

Describe the connection of basic PACS and Teleradiology

. Identify the information of DICOM format

Identify the Storage systems

Learning contents :

1
2
3.
q

5.

. PACS
. Display systems

Server

. Network

Storage system

Methods :

1.
Media :
1.
2.

Lecture

Computer and LCD projector

Handout

Evaluation :
Written examination (MCQ)
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Subject
Topic

Study plan
Medical Radiation Physics

B8 Diagnostic x-ray equipment

Instructor  Associate Professor Dr.Anchali Krisanachinda

JOIFNANTIE A3.0YVE NEWAITUAT

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

1. ldentify the difference between alternating and direct current

w

O N o U B

9.

Identify single phase, three phase and high frequency waveforms
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

Define anode heat unit

Recognize allowed and forbidden tube heat loads

Learning contents :

O N o kR LN e

Direct and alternating current
Single phase and three phase circuit
High voltage circuit

Control panel components
Backup timer

High voltage components

High frequency circuits

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.
Media :
1.
2.

Lecture

Computer and LCD projector

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
HNA.AT.UNNGY NIEUNNA

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
HNA.AT.UNNGY NIEUNNA

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
Film-screen radiography
Photostimulable phosphor
Digital imaging modalities

Image registration

S N .

Digital image processing methods
6. 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

HYIeANanI1a158 ATt SrmFEusy

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

1
2
3.
q

5.

. Describe the basic principle of fluoroscopy

. Describe the components and functions of the fluoroscopic equipment
Describe technology of image receptor in fluoroscopy

. ldentify fluoroscopic modes of operation

Describe the radiation dose and safety concern in fluoroscopy

Learning contents:

1
2
3

q

. Basic principle of fluoroscopy
. Fluoroscopy equipment and function
. Image intensifier and digital fluoroscopy

. Display devices

Methods:Lecture

Media
1
2

. Computer and LCD projector

. Handout

Evaluation : Written examination (MCQ)
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Study plan
Subject Medical Radiation Physics
Topic B12 Computed Tomography
Instructor  Associate Professor Dr.AnchaliKrisanachinda
JOIFNANTIE A3.0YVE NEWAITUAT
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. Ildentify the components of a CT scanner
3. Define CT number
4. |dentify 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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Study plan
Subject Medical Radiation Physics
Topic B13 MRI
Instructor:  Assistant Professor Dr.PairashSaiviroonporn
HeansIange azlnsy aedguns
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 MR
2. MR Instrument
3. Basic MR pulse sequences (Spin-echo and Gradient-echo)
4. Type of MR images (T1w, T2w, PD2 images)
5. Suppression and cancellation techniques
6. 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  Dr.Kitiwat Khamwan

As.ARIAl ATy
Learning objectives : At the end of the session, the student should be able to
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

A A o

Describe the principles of Doppler ultrasound
7. Describe the quality assurance program and preventive maintenance of ultrasound system
Learning contents :
Physical properties of ultrasound
Ultrasound transducer
Acoustic impedance
Axial and lateral resolution

Ultrasound instrument

A A R

Doppler ultrasound
7. Quality assurance and preventive maintenance of ultrasound system
Methods :
1. Lecture
Media :
1. Computer and LCD projector
2. Handout
Evaluation :
Written examination (MCQ)

61



Study plan
Subject Medical Radiation Physics
Topics : B 15 Radiotherapy Equipment
Instructor : Dr.Taweap Sanghangthum
@’m’ﬁé AU LASLAISTTU
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)

62



Subject
Topic :

Study plan
Medical Radiation Physics

B16 : Introduction to radiopharmaceuticals Design and production

Instructor:  Associate Professor NopamonSritongkul

JOUFNENTITUL AU ﬁ%@ﬂﬂ@ﬁ

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

1.
2.
3.

Explain the design and production of radiopharmaceutical.
Describe the ideal radiopharmaceutical for diagnostic and therapeutic.

Discuss the mechanism of localization.

Learning contents:

N o RN

8.

Method:

Design characteristics of radiopharmaceutical.

Production of radionuclide.

Ideal radiopharmaceutical for diagnostic and therapeutic.
Radionuclide generators.

Technetium radiopharmaceutical.

Other single photon agents.

PET radiopharmaceutical.

Mechanism of localization.

Lecture

Media :
1.
2.

Computer and LCD projector.

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
JOIMIANTIATY AS.TINT  BUT
Learning objectives : At the end of the session, the student should be able to
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 R kDo

1. Computing terminology and the function of major hardware components of digital

computer used in nuclear medicine

2. The representation and storage of numbers and images in digital computer
3. The capabilities and operation of the gamma camera/computer interface
4. Data acquisition mode in nuclear medicine imaging system
5. List mode and Matrix mode
6. Physical basis of SPECT
7. SPECT acquisition and reconstruction technique
8. SPECT quality assurance
9. Basic principles of PET and Cyclotron
10.Clinical of PET/CT application
Methods :
Lecture
Media :

1. Computer and LCD projector Handout
Evaluation :
Written examination (MCQ)
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Study plan
Subject Medical Radiation Physics
Topic B18 Bone mineral density (BMD)
Instructor  Assistant Professor Dr.Sawwanee Asavaphatiboon
HYI8ANEnT12158 A.4e0388 SRRy
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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Subject
Topic

Study plan
Medical Radiation Physics

B19 Radiation protection in medicine

Instructor  TanawatSontarapornpol

9197158 SUIA AUNTINTNA

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

A N .

6.

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.
Describe the monitoring of the work space and public exposure.

Describe the personal dosimeter.

Learning contents :

S B o

7.

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
Internal radiation control and protection

Radiation monitoring and personal dosimeter

Methods :

Lecture

Media :
1.
2.

Computer and LCD projector

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 9535
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 ProfessorSivalee Suriyapee
599M1AN319158 A8 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,
3. 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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Study plan
Subject Medical Radiation Physics
Topics : T2 Electron and particle beams
Instructor : Associate ProfessorSivaleeSuriyapee
599M1AN319158 A8 g3t
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
iradiation 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 Written
Evaluation
Examination (MCQ)
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Study plan
Subject Medical Radiation Physics
Topics : T3 Radiation Therapy Treatment Planning
Instructor : Assistant Professor SuratVinijsorn
HYI8A1Ens19158 g3t Allaas
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)

70



Study plan
Subject Medical Radiation Physics
Topic Td Brachytherapy
Instructor  Assistant Professor ChiraphaTannanonta
HYI8ANENI1A15835801 AUUIUWN

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

1. Describe the definition of brachytherapy

2. 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
Describe the definition of points A and B
Prescribe and report dose for brachytherapy

o U hAWw

Describe the advantages and disadvantages of the HDR brachytherapy comparing
with the LDR
7. Describe the principle of radiation protection in brachytherapy
Learning contents:
Introduction
Definition of brachytherapy
Techniques
Brachytherapy dose rate
Brachytherapy sources
Dosimetry systems

Radiobiological models

e A R A

Comparing of HDR and LDR in brachytherapy
9. Radiation protection for brachytherapy
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 T5 Advanced in Radiotherapy (2 hr)
Instructor  Assistant Professor Chumpot Kakanaporn
HYILANENTIANTE UNG 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 TSEl
2. Describe treatment planning and delivery of SRS, SRT, SBRT, 3D-CRT, IMRT, TBI and TSElI
3. Identify the clinical use of SRS, SRT, SBRT 3D-CRT, IMRT, TBI and TSEl
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 TSEl
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
9.45958 QOUVIAS
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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Subject
Topic

Study plan
Medical Radiation Physics
T7 Quality assurance/quality control in Radiotherapy

Instructor  Assistant Professor Chumpot Kakanaporn

HYILANENTIANTE UNG AAUINT

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

1
2
3.
q

5.

. Identify the uncertainties in treatment process.

. Describe the concepts of Quality Assurance and Quality Control.

Understand the responsibility of staff in radiation therapy

. Describe the implications of different treatment units and their design

Identify the method of treatment verification.

Learning contents :

1.

2
3
4.
5

6.

Error analysis of treatment process
1.1 Dosimetric uncertainties

1.2 Geometric uncertainties

. QA concept and terminology
. Qualified staffs

Equipments in radiation therapy

. In vivo dosimetry and portal verification

Clinical implement of purchased technology

Methods :

1.
Media :
1.
2.

Lecture

Computer and LCD projector

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
HYIeAanI1a158 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:
Lecture
Media:
1. 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

- (ataractogenesis
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

- 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, 6™ 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, 39 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
DNA damage and its repair

Consequences of unrepaired DNA damage: chromosome damage

wonoe

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, 6th 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, 3rd 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.

80



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.
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.

Ny RN

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
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
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- 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 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 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.

AR S A

8.
9.

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.

State the significance of radiation carcinogenesis in clinical practice and

suggest the method of prevention.

Describe the effects of ionizing radiations on embryo and fetus

related to gestational period.

State the importance of radiation effects on embryo and fetus and

describe how to apply the concept in clinical practice and in occupational

exposure.

Describe the pathophysiology of cataract genesis.

State the importance of radiation cataract genesis in clinical practice.

Learning Experiences

1. Suggest reference textbooks for self study.

2.

Review basic knowledge.

3. Lecture and discussion in class.

Contents

e R A L e S

TN
= O

Basic knowledge of gene, chromosome, cell cycle and effects of ionizing radiation
Genetic and epigenetic effects

Type of biological effects from radiation (clinical)

Basic knowledge of hereditary effects

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

Estimated risk of radiation-induced hereditary effects Process of carcinogenesis
Radiation-induced malignancy

Mechanism of ionizing radiation-induced malignancy

Prevention and Committees concerned with risk estimates and radiation protection

. Radiotherapy-induced malignancy
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12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

Teaching Media
1.
2.

Clinical application of radiation-induced malignancy

Basic knowledge of gestational development and teratogenesis
Radiation effects to embryo, fetus and gestational period
Medical irradiation exposure in pregnancy

Occupational irradiation exposure in pregnancy

Prevention and Committees concerned with risk estimates and
radiation protection

Clinical application of radiation induced teratogenesis
Mechanisms of cataract and radiation cataract genesis

lonizing radiation cataract genesis and Comittes concern

Clinical practice of radiation cataract genesis

Computer and LCD projector
Handout

Learning Resourses

1.

2. Steel GG. Basic Clinical Radiobiology, 4™ edition.Hodder Armold., 2009.

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

3. Halperin EC, Perez CA, Brady LW, editors. Principles and practice of

5.

radiation oncology, 6" edition. Philadelphia: Lippincott, Williams &
Wilkins; 2013.

Gunderson LL, Tepper JE, editors. Clinical Radiation Oncology

3" edition. Philadelphia: Elsevier Churchill Livingstone; 2012.

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 knowledge.
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, 6th edition. New York: Garland Science, 2014.
2. Weinberg RA. The Biology of Cancer, 2nd 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 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
a

. Warburg effect

S,

. 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, 6th edition. New York: Garland Science, 2014.
2. Weinberg RA. The Biology of Cancer, 2nd 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.

87



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. ldentify 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
1. Interactions between tumor surface ligands and T cells
2. Vascularization factors
3. Roles of hypoxia in tumor vasculature
q

. Protease enzymes in tumor invasion

@]

. 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, 6th edition. New York: Garland Science, 2014.
2. Weinberg RA. The Biology of Cancer, 2nd 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.
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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
Cell surface receptors and signal transduction

Radiation-induced signal transduction

wonoe

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, 6th edition. New York: Garland Science, 2014.
2. Weinberg RA. The Biology of Cancer, 2nd 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
1. the relationship between physical absorbed dose and resulting biological response
2. dose response model and statistics involved
3. the definitions of Y37, Y50 and able to discuss Y50 for tumor and
normal tissues
4. how BED is derived, its usage and weakness
5. how EQD2 is derivedand use EQD2 in designing of altered fractionation regime
6. 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
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value, i.e. effective volume (Veff), effective dose (Deff), and equivalent
uniform dose (EUD).
- 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 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
Student
Duration

Lecturer

Clinical Application in radiobiology

Resident in radiation oncology

2 hours

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

Contents

1. Pre-test to test basic knowledge and clinical application
2. Lecture and interactive discussion of clinical application in radiobiology

3. QRA

4. Post-test with explanation of the answers.

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

Evaluation

1. Joiner M, Kogel A. Basic Clinical Radiobiology, 4th ed. London: Hodder Armold, 2009.
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, 5th edition. Philadelphia: Lippincott, Williams & Wilkins; 2008.

Written examination: multiple choice questions.
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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

W oo N o bR W

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

. Rare thoracic (thymoma, mesothelioma)

o S e S
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. Hepatobiliary + pancreas
. Bladder/ testicular
. Skin (basal cell, melanoma, TBE)

_ e
O 00 =~

. Bone and soft tissue, retro peritoneal sarcoma

N
O

. Palliative care

N
—

. Radiation complication

N
N

. Alternative medicine

N
W

. RT related rational drug use

N
=

Physic (Planning, plan evaluation, ICRU, QA)

N
(S,

. Hematologic malignancy
. TBI

. Research aspects
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. Cancer-related rational drug uses (Cost-effectiveness concern)

N
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. Cancer Registry

30. National Service profile: Cancer and referral system
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(A2819)

The 14" refresher course for residents in radiation oncology

Sufl 26-27 uns1AU 2562
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8.00 - 8.20 u. amzideou
8.20 - 8.30 u. Wasulseas wengyaula  uneUselasy
WenaANSIEsnY wazuzii e uiiusendlng
gandunseiuse: saw. Ui uTEuUAs
8.30-9.20 u. Basic statistic knowledge for reading articles (Meta- NA.UN.NATT  NNUIAR
analysis and clinical practice guidelines)
9.20 - 10.10 . Alter fractionation in radiation therapy UNDANA  ATUSINT
10.10 - 10.30 u. Coffee Break
10.30 - 11.20 w. Oropharyngeal and oral cavity carcinoma D.NQYHUN YA
11.20 - 12.10 . Pediatric brain tumor oo duniner
12.10 - 13.00 u. Lunch

ganduniseduse: WA

o
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o

13.00 - 13.50 u. Principle of palliative care seunAAnR RSl
13.50 - 14.40 u Alternative medicine DUNNYT  oFatun
14.40 - 15.00 w. Coffee Break

15.00 - 15.50 W. Hodgkin’s disease .05 ouduns

FuaingN 27 uns1AN 2562

a0 Wiade Jusseny
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8.30-9.20 u. Particle therapy : Physics and biology 9.05.Wey. Uy EJ;JﬁL“UHﬁ
9.20 - 10.10 u. Hepatobiliary carcinoma Pancreatic carcinoma NALNEY. DT NG WANIRYNA
10.10 - 10.30 u. Coffee Break
10.30 - 11.20 u. Locally advanced breast cancer NA. W vuns  Angoll
11.20 - 12.10 w. Bladder tumor/ kidney NG AN U139
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2 (Adult brain tumor)
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2. nMaguasnugUie: uzisefssenaraine (Head and Neck tumour)

sEhU 1

SEAU 2

SEAU 3

SEAU 4

S2AU 5

= v
NITUIUNTTLIBUY

AsUTEIIUNE

R1

R2

R3

o §nUsyIRTINeIUaAEATIT
J1aneiledula
* szydumiaveneiniad
Weadaald
* JWUNNTILIIIIY, AN
Y Cam
v39 1 Judunsenedinla

* §nUszIR A9195°19N80EN
awlBen uazyINNIIuNa
ANTATIINNNYITINGT e
Sefiflade; uwlaszeuzvadlsa
wazszyladenennsallsald

¢ szypiuazuniitiafies,
anansadnsumistiouay
Tgunsaianislaetng
AN

* aszuindle HatnABILAE
omsiededugiag
uzSeisuzuazdne fldsu
318593

¢ giurguwImeluNsShwIman
wazadendu g

* ganuuUgUsIgUnsaIiUs
$98, Meseelsadmiung
wazeeazunidradesls lng
frufiananaiiesdntes

* J1INIURUNIPUASIY
HatFEazeINSTl
endadlugiie uziedsue
wazdae Aldsunsateded
neldnisasunsle

¢ gduauazlimuugii
Aenfuwuamensinem
DU NATOUAGUATULIY
waTWINTEL SIUTeENeBa
famdngiumianisunmed
atvayuluusiazniaden
1

* ganuuugUsvgUnsal
Mdesed, naseslsa
Whvwne wazeTeazuni
drafesldetsgnsias
U udawngunung
w5dla

® ANNIOVRUHUNITAA
$nwn walaAEuaE
omsiiededugiag
uzSedsuzuazdme 7
lasunsanesedmenuLes

I

® insITenendiinla

* AU T gLany
muiieguashwgUieid
Anududould

® FRUILLINNATUATI
a4 v a A A
[ioannadnLAes wse i

v I3 a

A laduiieelung
Fansuatnfeaiionnn
NS

o naseusluaniu
15939

* NM3EDUNIA
UsIEY

® Workplace based
assessment
* MCQ, MEQ, Oral

examination

L1/L2

L3

L4

101




3. MaguasnwiUae: uzisaduu (Breast cancer)
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4. nsguasnugUae: ugissen (Lung cancer)
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5. N3guasnyIfUIe: uzi9sEUUNIAALeIMNg (Gastrointestinal(Gl) cancer)
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6. nMaguasnUae: uzisssruunaiulaang(Genitourinary(GU) cancer)
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7. mMaguasnwUae: usisesruuduiugans (Gynecologic(GYN) malignancy)
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8. naguasnuUae: uziseszuudiaden (Hematologic malignancy)
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9. naguasnufUle: uzisinsegnuaziiloliogeu (Bone and soft tissue tumour)
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10. msguasnwitie: uetssbuin (Pediatric tumour)
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11, MIpuasnwIEie: N13AualUUUsEAUUTEABA (Palliative care for cancer patients)

52U 1 AU 2 AU 3 32U 4 32AU 5 nsTUIUMSFEUS nsUsEiEiuNag R1 R2 R3
o dnuseiRnnedeuas o dnUsedR avasenigege | o eSunguuImslunmsine | o eSuneuaglviduugiiiiediv | o vinsidenwedidn | e nsiSeusly * Workplace based | L1/L2 L3 L4
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12. maguasnwgthe: lsallesandililyugiss (Benign tumour)

sEAU 1 2RV 2 320U 3 sEAU 4 5TV 5 nszUIUNSISEus nsUssiiung R1 R2 R3
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13, msouasnwiEthe: n1sldus (Brachytherapy)

sEAU 1

SEhU 2

SEAU 3

STAU 4

AU 5

nsTUIUMSLEEUS

n1sUsElUNg

R1

R2

R3

Iedunagthenlasunissnum
men1saenldus

annsadengtie uasdila
AsEUIUNISTIENIT SN
punsaenldauns wazlnla
AsteeiudunsI8INSIEN
ASSNwIENNTaRnlEws
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assessment)
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L4
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14. mi@JLLa%JﬂU’]QJﬂJEJ: Stereotactic Radiation Treatment; Stereotoactic Radiosurgery(SRS)/ Stereotactic Radiotherapy(SRT)/ Stereotactic Body

Radiotherapy(SBRT)
3TAU 1 JZRU 2 32U 3 TR 4 3TAU 5 nsTuIUMSITEUS nsUsziliung R1 R2 R3
IndunedUaenlasunmsshw | awnsadendUie wasid1la | 81015099 WagHAMINT | @150 MK Uaskanants | awnseaiiendde | e wmdusedntu | o nsdunanis L2 L2 L3

semaila SRS/SBRT

AsEUAUNSTIaENIS SN
femAlla SRS/SBRT uay
Wlanstesiudunsieain
Fedanmsshememadia
SRS/SBRT

Snwnemaila SRS/SBRT 14
ag9gnang Meldnisgua

&) 1 3

Wuduuey

Snwewaila SRS/SBRT lei
9E19gNADY MiMmenuLes

N9AANN WNeteaniu
MsSnwnlemadila
SRS/SBRT

SeuwazUfUR
Tuananivnsed
Hltal

(Authentic

learning)

RRERAN
RTQUFIREN]
(Workplace-based
assessment)

e Oral exam

e Log Book
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15, Aus anudisanguazanuansalumsilulduidymvesitisuasdsauseusu: Medical Radiation Physics

sEAU 1 2RV 2 320U 3 sEAU 4 5TV 5 nszUIUNSISEus nsUssiiung R1 R2 R3
o vd wd o .y v I . T S va . oa ¥ oS ; y "
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AU Le
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LFEUTI
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o Usziliuvauy
UfjiRaunm
Lneust
(Examination,
Workplace-based

assessment)
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16. Aus anudisInguwazanuansalumsilulduidymvesidisuasdsauseusu: Radiobiology and Cancer Biology

sEAU 1 2RV 2 320U 3 sEAU 4 5TV 5 nszUIUNSISEus nsUssiiung R1 R2 R3
fanu3ieniineatu dnlamudiiugiuesdiy | awnsahinnadineddudae | denudilaegdndafeaiu | aansathanwluld | e usseendngns | e @aumcQ L1/L2 L3 L4
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a a 3
Irinewouzse usedsnw

v a a a 3
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S oo N a 2
PILWELLATYIINYNVDINLLIUND
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Tuns3delunuiag
Seduazdineves

wzida g

LFEUTI
Medical
Radiation
Physics ()
ANANUIN2)
o 38UIINNT
iR
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o Usziliuvauy
UfjiRaunm
Lneust
(Examination,
Workplace-based

assessment)
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19. VinweUfduius wazn1sdeans: dedsiuanusinanivndn Wand, dnfsdnisunmd, weruia, auau wazidinfiaug)/ segsitauluavidusi
SiushwsUe
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21. nsUfUanuliindussuy: assvtnfanseanlding maleseidseleviuazanudes nalussaugiisamesneuas/Mseussninsegiauninzay

sEAU 1 2RV 2 320U 3 sEAU 4 5TV 5 nszUIUMSISEus nsUssiiung R1 R2 R3
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22. msufURnuliinfuszuy: iaukuvanin i mineanulaenievesyUie advayuuwazimuinunnnsguaidigegamgay Jdiusu

Tun1sUaTtounnsaaesE uUAIT TG ULaYLEURTBuA LY
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21ANWINT 7

@:ﬁamiaau long case examination
aunAusIEsheazuzsivewisssmalne

NANNISUATINANS

muiaesdEnvnasz s e i semele T8 davimdngnanisiineusiumme
Ussthuileyditnsuansenuiaudiunglunisszneudnnnunssy avnfadsnuuazuziie
e aduuTulse wa. 2555 AnraunsIUNISANBUTNLArAaUANIANTIWIluNSUTENOY
FBNIYNITU (Ora.) annausIEsnwLazuzsAveisUszmelng TamwualiunmedUszandiud
AT FiRnuiEnw Ae anunsanuusyRagnaiinefiiedaduuziduas
Iedathiunssnnimessdluansidinunnasnsuudananndeyaildiiteiauslunainnaunmunis
$nweeTeE, a1U09058YIUaBURATBINITINUUATBULYA \A3nsilonazislinissnumesedls,
anunsalvinssnulsanzisefinuvesuaznlifoslulssmalnesmesdls uas aansadndulaly
M3 Stz Seiimiesisdanuinumle wagauil World Federation for Medical
Education (WFME) Postgraduate Medical Education, The 2015 revision lAnuuninlasasnewes
unumstineusu/vinaasdesdnneufoRilefenanunmddidemaidanaudfdelud Ao danws
mmmmszﬂuL’Jﬁaﬂﬁﬁ’aﬁmamqmLLasmmzamﬁUU'%UWU@qmﬁuﬁm%’a?i%’ﬂwLLazmL%ﬁ‘mm, g

[y

AuEsalunsviheuegsiieai@n, ansaufiRaulamenuesegiunudilaglifodinisidu
gua, famnsualuazirdsmiondiaziSouinaendin way assaquasnwidiieldediavnzay 1
Usedvsnm Sanudeamsuadldlaluaruaendadiiensudlatigmuasnisdaaiuguam ng
Sndofuaniuguinansuuiiugiuresnisguanuuasdea

FsmsfiazUspifiumnuaansnvesmdUssinhuidinvnasusdineluidednan
santu Bulldenilsssidiusedeasunssanunienisaeusieds short case examination 7
wedlin fau era. Setlnnufiuinmsldnisuseiiunalagld long case examination #s@unsa
UszuunnduseIdnuluidetnaduls waziitowiufoaunsauseliuunmdyszainuludiu
Aruansalunguatithefsruues e TIwanzay Fuduaniunisaifiumgfadsnudes
1eluNIUTENUINANAT :mLﬁudawﬁﬂumiﬂizLﬁu@mauﬂ’amaaﬂaﬁmaauLﬁaq@ﬁ’mﬂ

nsUsziliunalnglgis OSLER (Objective Structured Long Examination Record) gl
nsUsziliumall objectivity, validity wag reliability Ingldnszuiunisnieeunang [wuiin1siivu
sUsuUsagTdmIUssiuliudregedmau 1usndu 2 audadudassseu Husy dufums
ora 391138 nsUsnduidautannain OSLER weliinfuuiunvedininsdinuuazuziaing,
1niign
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UszaIA
nsdnadetliingusrasdiftelinssunsiussdiudlanssfufefunisussduna long
case examination luuseiau
1. wannsusuiiiu
2. Whtensuseidu
3. FonswaringUszasAlumsussiiiuusas e
4. NeINSIRTLULLAZNTAREUY
5. msusmsdanmsllaunsgnuieaiu
nannsUsTIEY
mMsUszfiuunmeusyartiulagdsnnsaau long case examination tngld337idmuUaN
27 OSLER thu fiyausvasdifleUszifiunnuannsouagvinuzunmddsstuadinunarusss
e lumsouadUrglunyujuinase ImammmﬂizLﬁuﬁﬂwzﬂﬂiﬁaaﬁﬁu’ﬁuﬂﬂwLLagqﬂmm
N9NSUNNE LIRARRDEUNE N13R5I9519M18 MIdsRTINTAL MIguasnwIFthenuUeIdsIn M3
$Snwfihede¥ed warufnadmmiulumsuitymuesdine uenanidiaunsaussdiu
Auannsalusureansiua v deyaidnunmuayviuady Ssanansouanaiannuannsalunis
wamFeuirSouinaendinldre
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
2.1. Systematic and technique
2.2. Correct findings established
Appropriate investigations in a logical sequence
Appropriate management
4.1 Plan of treatment
4.2 Radiation planning
5. Clinical acumen
WBnsuazinguszasalunisusslivudaziiade
1. Presentation of history
1.1. Pace/clarity Usziflunsdeanssevinaunndfidnasuuasgoe
Pace - UsziUdamiEnN1sNALAENISNEANADEI LN AL
Clarity - Uszidlumnudmauveaioniildun annsauanslymvasyUiela
1.2. Communication process Usgiiiunmsdoansseninaunmegiiraouuaziae
- msussilivlushdednssunsauaeuaninsoldtoyansusadudumily
yauzTunndunndgiinaudeans/uurindtie3omnsdnIaiiaiy, 1w
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NINM3w waziFesavndidedldiunsaisfeduasnainaudsmesns
mefad (hiefl 3 uaz 9)
1.3. Systemic presentation ‘UizLﬁuﬂﬂiﬁaaﬂiizmwLLWME?Q’LG&'J’W@ULLagmimmiﬂmaaU
- Ussiduemuannsalunmshiauedeyanginefid iy leogisnsedu 1y
szuu Whladie Tunaniidin
1.4. Correct facts established N3suN1sANADUUSEIULIMERIU1ARY
- wwdfiihaeuimuanansalunslddeyafigndeaiievrundniinsziiods
praiiuEuLar Snwldegiussansnmuasanganluuiunynduanndiae
Physical examination NssuNsANARUANNARAUSEEIULIMEHIU1aRY
2.1 Systematic and technique
- Systemic : Funpdunounsnsiassnesgraduszuy
- Technique :
- &unm psychomotor skills (Finueide noAnssuiifeafuauaunge
lunsufurnu)
- dunamnusiulaveswnmdiitraeulunsufiRcderiae
- Funmeairued (iifidule nsnavisiiae) vesuwndiithaeuly
nsufURsenUae
2.2 Correct findings established : wnwégfilinasunsasisneldnaiignsios asuiiu
fanuddglunmsuitaymlgdaela
Appropriate investigations in a logical sequence
- nssunsauaeuUssiliunuassavesnndfidnaetlunisdimsaiiudaldogs
gnfed dauwmizay Ianudasndy uazdesUsuiiulunmuanuduaiay
AlETe3Iee
- anansaUsziiuluiate 1.2 Communication process Saumagle WudLnan1sn
Q’ﬂaaﬁehui'miumsé’mﬁuiﬁﬂumi%’umimwLﬁmam, dunanisesunenalselevil
yosmansraiisduluiviine viedunanmsssunedunounisn Wudu
- mslifeyafinduiuwmdiidnasutu nssunisauaeuiisaenihudesdinisimun
uazanasiulfarsmiud nezlideyadiulvuiiudy
Appropriate management
4.1 Plan of treatment : nssuNsANdUUSEEIULIMERd1Aeului AN Saly
MINauHUMIwITigndies msnzan wasdnulnedilsdsfihodugudnans
4.2 Radiation planning : nssun1sANaRUUsHluMmERidaeulusuANaInse
TunsnerumssnwlaeSdlunnnseuiuns
4.3 Evidence base approach : n3sun1sANasuUsEiiuLNMddiaauluniu
ananinsalumsinuiedeyaiiviuati wnzauiuuiun way Tndngiums
AnmsThidedeatiuayu
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5. Clinical acumen
Uszidlunmaiuveaawnndgidnaaulusulwmiu Ufana anudeua i

Y

AnNEsalunsuTImTIVTayandduinzt dnddiuanuddgyesdymldgnees &

Usgansam danuanunsatunsmdeyanvivadiy wngauiuusun uag Inangumaivinig
Wndeteatuayy wazannsawitaymineadUedugudnay

9N IiAzULKAZNSANAY
e Case difficulty Msfmuaruenievesiiheiithinasuutadu 3 sy
1. Standard cases : gtqedl 1 Jgym
2. Difficult cases : §Uqed 2-3 Ygymn
3. Very difficult cases : §Ueiiunnnit 3 Yaym
ogslsAnaiiaundululiigaeid 1 Jyweraidu very difficult cases 16
" nssunsauARURpsinIsnasTaniuia 2 viu Taedndieseglusedulu
lagn1susziiuaueIndeveiiefawinneudey
® (Grading and Marking
" Grading (performance grade)
wiadu 3 szau
P+ very good/excellent
P pass/bare pass
P- below pass
" n3sunsANADURDIRaNslE grade Tuusiashde uasvidinntusesasy
grade 3734
®  Marking
Humsliazuulaesiu @mesuiemsiviazuuumuguamii 2)
% n3suNIsANERULAazYIY (individual examiner) Aasli grade uaz mark WALNNER
idhaeuliaiafunou Teresanfinnsaniufunssunmsaudeudnyiunis (co-
examiner) Lﬁaaqﬂ agreed grade and mark
o LnuinIIAnaU
" nawinisaeuliniud 2 nad (funasiladesnasinilsdeiaeulsn)
- Agreed grade > 6P —
- Agreed mark < 50
" ynaeuliki WLLWVIS‘QL%”]aaUﬁIamaaausziauléfmﬁm%u’q uagdoaude
an1tiuaou melu 1 iew daeuliiuaeseds dosoudeslulanly tngld
fiavSaouanuiiioydivnslulifiaey long case examination laik1y
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n1susmsian1sldunsgrufeaiu
1. n3sunsAuasy 2 vty Ussiluwnndgidnasuaindieanidy 1 au

§Y Y o

< unndiinanudaluasuluantunisiineusuvessiies

Y

2. 2nsdunndFadsnuluusazaniduazresiuiinveuwseugUle anui nIesilelinsuiiuuag

LAUNTEY

" o
Y

Hugithelidudounnn weldueglunuufiRmadsdsnw
Alaedeldsunsuusiuazlddusenegaudlanndugiieinass wassessiuiieluns
aouniumey

fthedadlioglunngingn femaienisuarisla
dudululdmsaziinansnaiiasuiu wieuiazfunsinumesdsnwm

o
" oAnUN

anunsabinssunisauaevdunanisaiuaslagunsaunuilaegsdniau
findesfionsmnmasumeiiugiu

fgunsallunisnnin imaging
JADUNIADILALIFUUNITINN LN TN T9E

3. AuuzihdusunssunsANdey

hanuddnuaznseugUlglunisiideyaduunmdsaay

Anwveyaveiie

= o ¥ v = L2 [

Anwvhanudilalunislirgiuy sudanaeinisaeulisiu

7 ! ! . .. . % 1% i 1%

& nsIUMsANAD ULV (individual examiner) #a4lyi grade wag mark WAkwndy
Whaeuliiasadunou Feresuinnsansiuiunssunmsauasudnyitunils
(co-examiner) Lﬁaa?d agreed grade and mark

) v ¥ [ ' V1 I v a v
o ﬂ’]ﬂi}iﬂgLL‘IJUWJ?I“U?S@U@’J’HJEﬂﬂfl’]EJGlJﬁNf}dﬂ’)ﬂlﬂ“ﬁ’mm@ﬁu@ﬁﬂ

nssumspuasUdeslidndumevideusledeyaiiuwmddaousonu esn

nsABUEfaaNIUsEEuNIE LI ATwEaNTa wagnsuAtvueiag

Tnes Tnefesnslilndidssiumssnulunsl juRasanniign

- \flowadeAunsruaunis long case examination lifesufamanoulviunndiidn
#OUNTIU

- N3 feedback JufunafifaveinsTunIsAudoy wifunndiidnaeuu iR
APMAIRDE1s3BUSS (critical error) Gaazdsnaideserieldlusuan aumsi
3y feedback wnunndglinaaulvimsu

- deuwuuusziiui oda vesaaTuiidnaouidsannansEsnufiofiansunna

Msapusaby
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4. YUNBUNITABY

=

yanatagluissday

UNUIMNALN

L3a1

¥

wnngidnaey

vad & v

- 91uUsEIRNRgIUeatuUIsTrIa s awNun I Ny
- WASTNTDUA

U
1% a

*pugnlimntayariananlannynunastays

60 U7

N3TUNTANGDY 2
vinugay
wndElinaey

winglingey

- gnUse IR M99

- Aoansuazuuzihiiagluyndnu 1y Msdansaaiiudy
(@dnduuarnissny (muensinw wad/madiaufes
199N13218598 nsvuIunsinwilaenisatesed ) usu

N3SUNISANGOU
- IndeyalisiAu(ind) [Wunan1sdansIRLLAY
- dunanisal wag Ussiduunndgidnasy

20 -30 W

¥

wnngidnaey

- vy mdeyaiiad nsisvideyanaiun
*aug b vayaisiulaannnuvasoya

15 W

NITUNTANADY 2
iy unndilinaey

wnngidnaey

- pRuTetoyafiddyvesiithe waznaununsinm
1A8TI LA NLHUNITINYIIRN1IANe T80 198 1Den
- Lansn1IinwlaenIslnsndsne (radiation planning

process)

N33UN13ANARY

- Idayadmumsnanunsinwlaenisatededigu CT
simulation image %38 plain film (Jufu

- dunanisel wag Ussiduunndgidnasy

30 U7

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

FUT oo AOUTIAOUow oo
Yo-ana wnndiaey :
» v o s:,a = EXAMINER: oo,
UL Ias URNaUTY
g oo | CO-EXAMINER: covvvvvoveeeees oo
nN35UN13ANEADY (individual examiner) fodlvi GRADE Tuusiaz
Wadar1uans wavUseiiiu overall GRADE wag MARK luiaSadu
neunvglufiasaniunssumsgauaaudnyinu (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
. Difficulty EXAMINER
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
CRITERION
REFERENCED
GRADING SCHEME

EXTENDED MARKING SCHEME

P+

80

Outstandingly clear and factually correct presentation of the
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.
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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.

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.

a5

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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3002844 nEsAanslsaLden
PEDIATRIC HEMATOLOGY
3006925 UURNsHRANYINeN
PRACTICE IN FORENSIC TOXICOLOGY
3009706 LAANYEINYT
CYTOPATHOLOGY
3009834 qaneIne1dianasou
UTRASTRUCTURAL PATHOLOGY
3009885 LwAaWY5 NI T 1
DAGNOSTIC CYTOPATHOLOGY |
3013906 1ATINTNLAYIDINEIBINEIAETN
SPECIAL PROJECT OF CLINICAL
PATHOLOGY
3013907 FunumeTIeInatn 1
SEMINAR IN CLINICAL PATHOLOGY |
3013908 AUNUINYFINIRALN 2
SEMINAR IN CLINICAL PATHOLOGY lIt
3014707 AANIINITUNNY
MEDICAL STATISTICS
3020773 ladisinemandtnamivenysunng
CLINICAL HEMATOLOGY FOR
INTERNIST
3020887 lsaszuusiouliviensndtinamsvenys
WNE
CLINICAL ENDOCRINOLOGY FOR
INTERNIST
3020893 Tsafndenanddnauiuengsunme
CLINICAL INFECTIOUS DISEASES FOR
INTERNIST
wauInSdsnwwazuzi59Inen (Radiation Oncology)

3009870 AMNFURUSIUSUTIBUNENT —
Fedinen
Radio-Pathological
Correlation

3011717 1A59N1979Y 2
Research Project |l

* g7 lnd

2(0-6-2)

2(0-6-2)

1(1-0-3)

1(1-0-3)

2(0-6-2)

3(0-9-3)

2(2-0-6)

2(2-0-6)

2(1-3-4)

2(1-3-4)

2(1-3-4)

2(1-3-4)

2(0-6-2)

2(2-0-6)

** f@nnnausesamedowsewinni wazUszdiunailu S/U Tnedumbein

> Tannneusesamzileuseiynd wasUssfiunadu S/U lnglidumbhefalnludwmiisves

WANgns
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3011718

3011738

3011740

3011757

3011771

3011773

3011774

3011775

3011776

3011778

3011779

3011797

3011854

3011855

3011867

* 539 b

NuINMINTINENMTEAULLLANA
Molecular Imaging Theory
Handlunsinwiwuuszeglng
Physics in Brachytherapy
uzlSIMemadiin 3

Clinical Oncology Il

LONSIADURNILADIUALNITATIVNIUARY

asﬁaﬂuammmjmé‘ﬂﬁugm
Basic Whole Body CT and MRI
andlunsinwwuusseslna
Physics in Teletherapy
Nz5ne1Padn 1

Clinical Oncology |
Fadsnwedting

Clinical Radiotherapy |
Nz1599ne1AATn 2

Clinical Oncology |I

TAnddug

Advanced Physics
Se@snwszerlng
Brachytherapy

Fadsnwnatin 2

Clinical Radiotherapy I
msguagUaslsauzisuuunATI
Holistic approach in cancer care
Wandn93s@inen

Radiation Physics

Fa@T e

Radiobiology

FadTne

Radiation Oncology

1(1-0-3)

1(1-0-3)

3(0-9-3)

1(0-3-1)

2(1-3-4)

4(1-9-6)

4(0-12-4)

4(1-9-6)

2(1-3-4)

2(0-6-2)

4(0-12-4)

2(0-6-2)

2(2-0-6)

1(1-0-3)

3(1-6-5)

= Janvnaudesamsidoudewinnd wazusufiunadu S/U lnedumiein
= Jaannausesamsidouiowlni wasUssidiunadu s/U nelddumheinlndudiunilsves

WANgns
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3011869 S imeitade 1
Diagnostic Imaging |
3011870 Fe@inenitade 2
Diagnostic Imaging |l
3011795 nguivianiiuaies
Nuclear Medicine Theory
3011796 nyeansiundesuNUR
Nuclear Medicine Practice
3011894* Nugun ity

Fundamental research

wennil Taneaidenlupanulumhsnuvieaniduduiingitesiunsfnuinugady
Weasuausls WneanuiiureurewiimtiniaivSedine) Melisunaudifosliiu 1 weu

3(3-0-9)

3(0-9-3)

1(1-0-3)

2(0-6-2)

1(1-0-3)

WIUINTIEINe1INdY (Diagnostic Imaging and Inteventional Radiology)

3007994* 1AsINSLAY 2
Special Project |l
3009870 ANUFNNLSIUSBUBUNENS — S9dimen
Radio-Pathological Correlation
3011709 Sedsmdnuniiugu
Basic Interventional Radiology
3011713 Yedminudugs
Advanced Interventional Radiology
3011717 1ATIN1I9E 2
Research Project |l
3011718 nuINMINTINeENMTEAUlLLANA
Molecular Imaging Theory
3011720 NTIU9dBlIARIBNINVIINITLANE
fugmiluidin

Basic pediatric diagnostic imaging
* 51e9 v

4(0-0-16)

2(0-6-2)

1(1-0-3)

2(1-3-4)

2(2-0-6)

1(1-0-3)

1(1-0-3)

** f@nnnausesamedowsewini wazUszdiunailu S/U Tnedumbein

> Tannneusesamzileuseiyni uasUssfiunadu S/U nglidumbhefalnludwmiives

NANEAT
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AAKNUINTA 9

LIaMVBIUHUUENDUTHY
§1989UNENgAINANVBENIANT IS UATNISINeUIUsTmAlNg
FIHUN1TTUTBLABUNNEANT RBUSUINAN 2560

1. A3

1.1 mmiﬁwNé’m‘iwmmam%mmwmEj
1.1.1 mednamanitugiusasUszgnd
- femunanginamans veseTeageinenlu vesseneuazdemslignios fuas
anudiusveseisizae fuedeglnaideduynssiuressianig
- amnsavauenismnuAaUnR FWUINAITATIITNNY WagnIRTIavnesanasnns
Aadedue I
1.1.2 a359men
- feuimefuaiTiveiveseTegeineg vesssneuaziiilamaudsuntamis
AIneudlofanedann
1.1.3 wendinen
- fenudenudilandnnafduiBnaetenduie mgwduile wegnsey
uatuile
1.1.4 1adyingn
- femudiugrudundsivenieatuadldinulsaunss uazenduqililunsinm
AUaelsANLSY
- feaduazidilelidvummdmenaiinuausdui erdeafudihousids Ty
9193FNANT AAUAIENS aRUSIIYMERS NINSIYANERT wardNy lan wdn ansed
nmaAnSYLYY LazduY
1.2 fanuffiugrumnediand 12398 uaznstlesiusunmeanded @ udngnsiléndnaeanden
Tui3039095583M81 Medical Radiation Physics & Radiobiology @mﬂwmﬂﬁ 2-3) (VANgRTURITY
RVEREE)
1.3 Clinical Oncology ﬁaﬁmmﬁtﬁmﬁﬂmmL%f[,uﬁ'm Natural history TngaziSen lunziSeiiny
Veelulszmalne uazusSewiadun wagly 3o
1.3.1. Definition
1.3.2. Etiology
1.3.3. Epidemiology
1.3.4. Tumor spreading
1.3.5. Tumor grading
1.3.6. Method of investigation

1.3.7. Classification of tumor
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1.4

1.3.8. Staging of tumor

1.3.9. Prognosis

1.3.10. Molecular Biology

1.3.11. Methods of treatment

1.3.12. wazdu

Clinical Radiation Oncology

1.4.1. § Radiation effects soldoidaunfuaziosonunss

1.4.2. 9ann1s, Fousd wazaansasnwNgiSanne Inesed

1.4.3. anunsaidenldinataniessd@inw lumsshwiiiisusasau laeganmneay

1.4.4. Snaunsndouanmssnumissed Baslestuuagislinng snuniignesls

1.4.5. $IEmsUsziunan1ssnydaniulse

1.4.6. $Bmspumdeyauazisnisinyvedsaugts1nsens MIUNNEaTNIBUe
QAN BT

1.4.7. §Bmafvieyavesiiefisnweraduszun (data registry) Ingldneufinosuas
anunsaAuralgaule

1.4.8. Bnssnvdeimaiintugosssdine wu Advanced simulation technique,
Stereotactic radiosurgery and radiotherapy, SBRT, IMRT, VMAT, IORT, TBI, Particle
Beam therapy, IGRT Wuduy

2. aAnUEEsaUURIUNIUTIEThW

2.1

2.2

2.3

24

25
2.6

2.7

2.8
29

annsanTaLaridaduusSesyaziunsnle

annsalinisinunlsausaitdeUdigeseale
mmaa%’ﬂﬂizi’aLLazm’JfﬂiNma;:i{hS%QLﬂumzL%q wagladadnsunis Shwmesdnasnaunla
wantoyafils ieunausluaddn uay NausuMsnwIsYdegamnzay
ausalsuTgukaznsandayaluwituuseiinisshwgtemeded suiseazdunveinis
fuunvauwn n3ssile wazdslinissnuidie $ad

gnnsansinan1snesad@sne wu Tdusluuzsainuagn L?Jaqmqﬂ wazdue I
aansalfauLzMesEsnw udmdly uazynainsanIsume wazdenmssnwigiae
ugSaiiviinesing dunuinuld

annsaliaUinnasiuzuiatulsausise 38mssne el nan1ssnY) uasnataAes
3?3J171’jﬂﬂ’13f§]LLamuLaﬂiﬁﬁUé\Tﬂ’wLLaziyﬂaaﬁi’N Wz au

annsaUssiliuna wasfinmunanisinumesd sumuddymidledl msndulusvesdsels
#1115 U0 ULAY SN INALNSNTRUIINATSNYINGTIE LA

2.10mmmﬁiwiaé’ﬂaEmzL%qLﬁam'ﬁ%’ﬂmLﬁmamiéfaéwmmzau

2.11 83115099115 9uAUlUNTAUM AS2988U AU LastaausuUnAII8aIN SIAL SIUNINSTANTS

Josiuansiudunsdnmasldangiae
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3. WNANITNIAUSIFTNEN

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

2D Simulator planning 8geiley 50 $18/vingnNs

3-D Conformal Radiotherapy 8&141a8 200 Sﬁﬂ/wﬁﬂajm

IMRT/VMAT e¢13tiee 50 518/%angns

Image verification 8g19e8 50 518/MaNgAS

Brachytherapy-intracavitary (2D/3D) 9g14tia8 40 ﬁﬁﬂ/ﬁﬁﬂgmi

Implantation %58 Intraluminal Fausudnnan1sainioned aee tes 2 nangns
TBI/TMI (dwusaudunanisal) eghatdes 1 51e/vangns

SRS, SRT, SBRT (fldusudunaniseal) egies 2 918/vanans

w9 \Wu IORT/ TSE/TLI

3.10Counselling/ Truth telling ag19tios 2 518/ ndnans
3.11 Radiotherapy consent 8&19Ua8 2 18/ Mﬁﬂ’sﬁmi

4. 31 Radiation Therapy

= 4 14 aa s AN v aad 14 v v A
iJﬂ'J']lIELLagLGU’IEL‘RWI’]\TWﬁﬂﬁLLaWU'JNﬁ NENYIVBINUINEAINYN

4.1

4.2

Radiation Dosage and Units §8333nde wazAwawmiose Mlilu nmsimununedadild
SwsaeiUseneuiiisates nsfuin vwevesddazLuulasy AT AR
4.1.1 Units of radiation dosage
4.1.2 Factors affecting intensity of radiation
4.1.3 KV, mA, Distance, filtration, Time
4.1.4 Dosage in radiotherapy Exposure dose or air dose, skin dose, factor influencing
the percentage of backscatter tissue or tumor dose
4.1.5 Absorbed dose
4.1.6 Percentage depth dose
4.1.7 Factors affecting the percentage depth dose
4.1.8 Exit dose
4.1.9 Integral dose
4.1.10 Isodose Chart
4.1.11 Biological dosage
Radiation Therapy Equipment L‘%EJuﬁL‘ﬁ'mﬁUm‘%'aaﬁ%ﬁmazm%qﬁa wsedldlunsuiinng
Sasnumnegneildlunssnulsald savisans futunssafidudselovd Saunuld Tuma
Wnng waiAsetlseney ndesdle aedidviania edtauiden Tnouvaaiasdionedididu
Usziam sareluil
4.2.1  Simulation
- Conventional simulator

- CT simulator
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4.2.2

4.2.3

- MR simulator

- Respiratory monitor devices

Teletherapy éljaﬂﬁ&mim‘%aqﬁwi’mﬂ #1910 Generator ua Radioisotope ’:i;ﬁﬂﬂaiﬂ
nsnnunstaniieisduag diuusenaunneg waznaauttunisldau laun
Teletherapy 40-100 cm FSD or SSD

- Superficial radiation , Orthovoltage radiation

- Megavoltage X-ray Lo Co-60 Teletherapy Unit. , Linear accelerator

- Particle beam therapy LU Electron, Neutron , Proton Wag Heavy ion therapy Su'ﬂ
Brachytherapy filotisgusauiLiindaduin

- High Dose Rate (HDR) Source

- Medium Dose Rate (MDR) Source

- Low Dose Rate (LDR) Source

390 Brachythrerapy treatment #1199 Yously Uad Jaidy T5n15ld oA wae

NATLABINITS Y TALA

4.3

424

1. Surface mould
2. Intracavitary/intraluminal Brachytherapy
3. Interstitial Brachytherapy
\3esUszneunsaesduiiasiineg Taun
- Collimators (Fixed/Movable)
- Beam direction pointer
- Front and back pointer
- Pinand arc
- Isocentric beam
- Immobilization devices
- Beam modification Ltu
- Shielding
- Beam Flattening
- Tissue Compensator, Electronic Tissue Compensator
- Wedge Filter — Wedge Angle, - Hinge Angle, Dynamic Wedge
- Multileaf Collimator

- Tissue equivalent material (bolus)

Techniques of Radiation Therapy

4.3.1

Simulation

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

- CT simulation
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4.3.2

4.3.3

434

435

4.3.6

- Positioning, Immobilization

- Motion management LYY swallowing, respiration, bowel, and bladder WHugu
- Contrast media

- Image acquisition and evaluation

MR simulation

- Image acquisition and evaluation

- Contrast media

5"146] Wy PET/CT simulation

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

Treatment planning for brachytherapy

2D brachytherapy
3D image-guided brachytherapy

Dose calculation for treatment

Treatment, dose calculation and output measurement
Isodose distribution curve

The production chart for treatment planning
Complete isodose chart for treatment planning

Dose Volume Histogram

Calibration and acceptance test

Commissioning test initial mechanical, radiation protection, further mechanical tests
Radiation tests — Pin hole pictures. HVL and trimmer problems, alignment of

lisht and radiation beams

Out put calibration

Periodic checks

Treatment Verification

Portal Film Verification

EPID (Electronic Portal Imaging)
KV/MV CT

KV X-ray Verification
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- Optical guidance technology

- etc

5. Clinical Oncology

5.1 Natural history

5.2 Definition

5.3 Etiology

5.4 Principal of molecular biology
5.5 Epidemiology

5.6 Spreading of tumor

5.7 Grading of tumor

5.8 Method of investigation

5.9 Classification of tumor
5.10Staging of tumor
5.11Methods of treatment
5.12Result and Prognosis

5.13 Acute and late side-effects
5.14Palliative care in oncology
5.16 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
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6.3

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

Radiation therapy for cancer of specific organs

6.3.1

6.3.2

6.3.3

6.3.4

Skin cancer

- Basal cell Ca, Squamous cell Ca

- Malignant melanoma

Alimentary tract cancer

- Esophagus cancer

- Colon cancer, rectum cancer anal cancer

- Stomach cancer

- Hepatobiliary tumors, pancreatic cancer

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, glottic, sub glottic

- Salivary gland

- Sinonasal cancer

- Thyroid cancer

- Management of the neck and the unknown primary site
Eye tumor :

- Tumor of lid and conjunctiva

- Intraocular tumor, lacrimal gland tumor

- Retinoblastoma

- Melanoma

142



6.3.5

6.3.6
6.3.7

6.3.8

6.3.9

6.3.10

6.3.11

Respiratory tract cancer:

Lung cancer
Mediastinal tumor

Thymoma

Breast cancer

Cancer of endocrine glands

Thyroid cancer

Cancer of adrenal gland

Gynecologic cancer

Carcinoma of cervix
Endometrium
Ovary, fallopian tube

Vulva and vagina

Genitourinary cancer

Testicular cancer, scrotal cancer. penis
Kidney and urethral cancer
Bladder and urethra

Prostate

Bone and soft tissue tumor

Osteosarcoma, Chondrosarcama. Fibrosarcoma,
Multiple myeloma, plasmacytoma

Ewing’s sarcoma

Giant cell tumor

Metastatic bone tumor

Soft tissue sarcoma

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
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6.3.12

6.3.13

6.3.14

Acoustic neuroma

Arteriovenous malformation

Rare benign brain tumors

Chordomas
Hemangioblastoma

Temporal bone Chemodectoma

Hematologic malignancy

Malignant Lymphoma: Hodgkin lymphoma, non-Hodgkin lymphoma
Leukemia

Polycythemia vera

Multiple myeloma, plasmacytoma

Extramedullary hematopoietic

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

6.10Radiosensitizer, radioprotector, hyperthermia, hyperbaric oxygen therapy
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7. Related knowledge for Radiation Oncologist

7.1 Related alternative Medicine

7.2 Cancer-related rational drug uses

7.3 Cancer Registry

7.4 National Service profile: Cancer and referral system
7.5 msgsmwmaﬂ"ﬂﬂmﬁaﬁ (@n1ANUIN 4)

8. Related knowledge for physician

8.133581UTTUNWNTUNNE
- AnudniusserIumdiugtie nsihwanuduresUle N3 eyl IevisegugensuNIs
M350 MIINY I TTEEEATNEVRITIN
- msufiseiiousuAviinuazdinulagdiusan WA 3Ty udiunnsostenthi
nMsUsEgmumuRansivIiiefinnsan Yiuusitmsinwedwsieiiles dedaudsluiFes
KaUsElenifions Wnduannstsznevin@nnenssy nisliminenanienisunmg agns
ANAT WAz Taa1TIAUATEETIHIUNTNINUNINTUNNE
8.2 Clinical Teaching Skills
8.3 Communication Skills
8.4 msUsziliunmnin nsUSuUTInunn Mstestunnandes uavea AuAvesnnsinvIweIuna
8.5 peAnTifieguamm Msudmssunmsiulunumsinymetuia
8.6 mMaAnwLRiLFANF AU
- inwelayismslunisaumdeyasiieg n193¥1n1s (medical literature) N3l intemet
- MIUsEEUMSANYITE N1sRRNLUUNTIY wavnsidinsagialy Mseeusunanis
ANWITEF99)
- msdndulaludayasiieg nenswnnd waznisuwisnuiRlunugua gUae
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