=R
LAUSIIURNNDUSY

ANNNTBVNINIFIUAMIAANUSANT I TUNTUSTNRUAN TN YN TU
g1915985nenazuzSeInen

auuUTuuge w.e. 2561

AMATYISIFINGT AUSUNNYANENS URIINYIAYEIVATUATUNS



) d
%,

&
ety

B
=) ‘{kjw*" .
A

AdsnadunTedine
AUTUNVIEANENT NANINYITUEIVAIUATUNS
il 008 / 2561
304 usshannznssINTRIANUATUF U TURLENaUTIT “an3iEinunazuzieinen”

mmnm%mmﬁ’m The World Federation for Medical Education (WFME)

MIENAIYITIEINGT AUBWINEAIENS UNINNTUAVAIUATUNS FTUNMIATIIUTTTIUL DT UTO
Cr! v o @ a L3 .

AUANENUURNOUTY A19199FINYILEZULLINNYT MUNUTNINTFIUEINAYDI The World Federation
for Medical Education (WFME) Tuln1sinausy 2561 wawtitalvin1sanidun1swamnusuuss “wnuu
Aneusumunseuiasguaandinuianu g lunsuseneuIvAnansy auniadsnykazuse
e AzuNnemans uninendeasvaiuaiund Juludeanuieuies fussdnsam uazaeniuny
WnaTERIEIUNNSTUTIRmA A LN uTY (Postgraduate Medical Education WFME Global
Standards for Quality Improvement) J3ussRIANENTIUNTNATUMALUTUUTIUNUUEINBUSH AW

(%

WNOUTIHATFIUWFME A3l

AYI8AIN519158 Wgknndauwie aunslavsuzna s
919138 WsunndsIna wWanusenn s
81397158 UnNnEnijazngal I5EAs1Y A3
AYI8AIN19158 Unndndganiala uaanTad s

919158 UWLUNNELNNIY Rl UIE5UNTINNITHAZUIIANTNITY

o v

TRIANANTINNTY WBuNNaduFng Nesedl NITUNITHAZUTIANTNITY

AYILAIARTINTE UBUNNGTUIRUT WA NITUNMTUATUTIUIBNITY
919158 WNNENPIININT NOANNR N3IUNIT
919158101 YuEIIInl N3IUMT
nthgdnfunisineusy (wnndldnw/uwnmgusedndnn)  nssuns
YA FNAUI AUTYNTS

UNINT NOIALAA

AYILAYIYNTS



[

Tiamznssumsfenaniunummdni il

1. AuN1sT LAz UTUUTHNUNURNBUTIY MunasiInsgIun1siusesnunwan1duiineusy
(Postgraduate Medical Education WFME Global Standards for Quality Improvement)

2. dpvihununuilneusuliluluaulsznmawnmeant 1vinerdesdunmdursusemalne wag
AZLNNEANERNT UMINEIFEAAIUATUNT LagATatanNABINITAUgUNINUBILTEluUTUNYeY
GRtlePR

3. ALfiunsused nunu wazUsznieusnnrnssun1s 1n o ewanusuamilnousylid

AANENUNATILIRTZIN WFME

4. wigusun1snTausziliuantuainanenssunsiusesnunmandulnausus a1vndedinm

WazULSINeT INeNdeSa AL NS LU sEIAlne

v v
o @ Y

viall saudUnildusuly
9 o0 Jun 1 Sguieu we. 2561

05w e o
WgkNNgssna 1Wsuusean)

SnwnsludwL FtnnNAIBNSI@INe



d13U8y

1. 3ondngns
2 Honiting
3 heufisuRnveu
4.7UsNAVRIMNUNURNBUTU/MANGAS
5 nadugvisveansiineusu/mangns
6.bHUURNBUTU/MANGNS
6.1 /N 1SHNBUTH
6.2 \iovnsilnousy
6.3 N13Y1139
6.4 31UUUNSHNBUTY
6.5 NTUIMIINANITUAZNITIANITASHNBUTH
6.6 anmn1sUURIU
6.7 MsUssliudiiniunmsineusy
7.M55uuazAndengiUNSHnaUTY
8.9197158Win1sHneusy
9.15N81NTN9NSANEN
10.715USZ UL U URNBUTY
11.015NUMIULAZNTRAILLAUNUR N UT
12.59511AU8LaYNITUTAITINANG
13.n15UseiuRAINNIHNaUSH
ANANUIN
1INU9IaATgIUEUTENBUINANIYNTTUYDIUNNYAAT N.A.2555
2.578az108ANANENT Medical Radiation Physics
3.579az188Anangns Radiobiology
Ammg”ﬁmyimﬂmsﬁ"ﬂﬂﬁm%’u;:JLSE'J’W%’Uﬂﬁ?Jﬂanu S1INYRYTIAUNNE
5. hen1sussenesdmsudidnTunmsineusy aunausadsnuY
6.9188UANINTINIFINITAN 9
7.979821880 entrustable professional activities (EPA)
EPA 1. msusunagUae: Lﬁaaaﬂauaﬂu;ﬁmﬁ (adult brain tumor)

EPA 2. MsusuagUae: 1z159ATweazd1Ae (head and neck cancer)

AL ON NN B

23
28
30
32
34
37
a2
a5
49
58
61
61
65

66
72
109
135
139
144

151
153



EPA 3. msusuagUae: uzLSaL@nu (breast cancer)

EPA 4. n15u3uagUae: uzisesden (lung cancer)

EPA 5. n15U3U1aUae: si5955uun1aiueIms (gastrointestinal(Gl) cancer)

EPA 6.015U5U"aRthe: usseszuumaiuilaaniz(genitourinary(GU) cancer)

EPA 7.n13U3UnagUhe: ueiSeszuuduiiugans (synecological (GYN) cancer)

EPA 8.n15U5UnaRUhe: ueissszuuidaidion (hematological cancer)

EPA 9. nMsusutaniae: ussensegnuaziileifiegau (bone and soft tissue cancer)

EPA 10.
EPA 11.
EPA 12.
EPA 13.
EPA 14.

EPA 15.
EPA 16.
EPA 17.

EPA 18.
EPA 19.

EPA 20.

EPA 21.

EPA 22.

msusuiagUae: ussdludn (pediatric cancer)

NsUTUIARUIY: NMsQuaLUUUTEAUUIZARY (palliative care)
nsusuIadae: Tsadlasendilalysiss (benign tumon)
nsusuagtie: Msssdsnuiseeylng (brachytherapy)
mi‘U%maﬁgﬂw: Stereotactic Radiation Treatment: stereotoactic
radiosurgery (SRS)/stereotactic radiotherapy (SRT)/stereotactic
body radiotherapy (SBRT)

ANUIWAZYTINYEIRANTITIYNTIU: Medical Radiation Physics
ANUSIALYINEEIRNANTSIIUNTTU: Radiobiology and Cancer Biology
N55EUIRAENTHAINIINIUNSURTR: danuaiunsalunisiaun
mM3Feus Faneuansalumsussgndirdoyamaingimansid
wangrusnundgmlunisguagiae

vinwesEminsyanaLaznsaeans: sefliouasand
vinugszminsyanaLazNsaoans: fefsmausiuauivn/sogsannuly
awmﬁuq ﬁs’wﬁ’uaua%’ﬂmﬁﬂw (WnA@ndn1sunng insednaiia, weuia,
ALULAZ M ELY)
ANNALNTAIUNTTINUAUVENIVITNTEY: AMEITN I3UTITY Lay
anARSuRReUY QN dEhuem iousidnTn uasyuvy
nsnrUfURlaonafeIfuTEUUgUNIN: AsEntindaniseantdany
meleneiUssloniuazanudes sislussduiiioamesouas/vie
Usyynsednavangay

msiufdRlvaenadostuszuuauam: vauwuuawindnie
Wmneanudaendevesiiiy atuayulasiauIAuAINNISLs
fawoghamnzay faminlunsdtounniomessruuassgy

warULaUeITWALY

155
157
159
161
163
165
167
169
171
173
175
176

177
178
179

180
181

182

183

184



8.71laN13@8Y long case examinationduALTIATNYI*

9.mangnsUsznAtls Unsdadintuganuivningimansnisunndaaidny w.e.2560 (g

dufiieadeiuanansedsnu )

1O.LﬁammaﬂLLmumu?Jﬂausué”mémé’ﬂqmﬂmwaqam@m%’aﬁ%’nm°1
11 1fomvesnmsilnousulunsazseiuty
12.?%’15&:1'1?1%'1%%@Lwiqg]gmmzﬂssmmsmsﬁﬂwmé’w%qmpLLammzﬂﬁums

WHUIURNDUTU
13 Mdsneieny Bosusirsenansdivinwitiluvesdidnumsfineusuy
14 fdsnnaiv 13191915873 N 3T
15.ansmsguasnuwghelulsaneruiaasvaiuasuns (clinical privileges)
16. M3UsTIuLAEIN AT NNSIARUSE AU
17 gitonsaouussdiumnudiuguneddnuuasusiaine
18.wuuUszidugiinsunsineusy

18.1 Clinical evaluation

18.2 Radiotherapy evaluation

18.3 Brachytherapy evaluation

18.4 General evaluation

18.5 Slide presentation
19.Checklistmilestone vadusiay EPA
20.9nmneudensUssfiuiionsidouseaudud
21 Usgmanaivy Fesnsiuasinsuaznsdndengiinfunisiineusy anvnfadinum
22 wUunesuLanIn1sTnnulisHaUselevl
23 U2MANIAIN* 3BILUUMS09UoRTITdOUNANISEOU
24.3’1EJ%EJ?]ZU’H]’]iEj@ﬁﬂ’ﬁ?JﬂEJUM
25 U55MANIAIN 3aansfnidenanansdunmnsavsadsnu
26 wuuresunshinzwuudadnssuidondue1aised
27 A1dsn1A3vn L’%'aqLwiaé?mmzﬂsimmiﬁ’mlﬁaﬂ@vﬁw%’umiﬂﬂammmﬁm%ﬁ?ﬁ’ﬂm°1
28 A1&IN1AITN L’%'aqLwiaé?ﬁmﬁﬁvﬁﬂ%’mﬂiﬁﬂ@ﬂiuaﬂﬁuw%’ﬁ%’ﬂm°1 U5zt

NSANBUTU 2561

29.uUUUsELiuuHuUEnauTy

(%
v v

30.978¥0K U1 FUNTHNOUTUIARE SEAUTY W.A.2560-2561

185
196

205
217
223

229
231
232
235
239

244
246
248
250
252
253
256
257
261
262
264
271
276
277
278

280
281



o

AN

[

TullagiulsauzsululymmnsasisugaidAyvesussmelng uaziivwillugiRnisal

<

a X ! ' = v o @ ad [ v o [ 2 ay v S o
\aRusgesiaiios Sadsnwnluitmsshwmdndmsulsauaseilana Nehlilsamerauazusan
913l WWuitwensulusnisunndinlan wilulsswealvediuaueaunnmdsidsny Falegiaaun
A4 = A & & a &£
ileieufiugUaglsugiSeniiuu
A v o <
alunisawesuleuigansisauavvesUseinanunistesiularnisnivaulsaueis uay

LY [ v Y

ieliiAinANENRATE NI UILLIMESIESnwAUATIBU5e a1unSedshwuazuesaine) n1A3v
$98 e Auzueans univendawaiuasuns JdldsuaudiRanunneaniliuanndu

= [ = s o v v v @ a £4 [ <
Hnausuvdngasnisiineusuwnmduseantnue anuneddnunazussaine nglanisfusendu

L ay v U = L3 a v v A L ! a
am‘uuNﬂanwlmnmgmﬁumamuuNﬂamm ANALNUNVBITNWINGF LS FUNNIUAsUsEInAlneLile

'
v a v

Fui 1 Fwnay we. 2556 nan1susslivegluseauiden JsladanisEneusuwnmdamenigan
PANEATY UIAIA W.A. 2558

- v = ¢ o w v Av @ a a o Aa

Welvn1stnousuwimdUss31UnuY vasanvnSedsnwlasuelseien n1A3unSaEive Ay
WANEANEAT WNINIRLAVAIUATUNT ANUNTONERTIFUNNENTTETITN AMEITY kazlamnInIy
WINIFINENA N1AIYIRAUTUUTIMAZTATI “UALIIURNDUTH AUNTOUNINTTIUAMAAINNS
AMNTILIYlUNTUTENBUATITNITNTTY A1v13edTnwIATNIEINeT atuUTuuse WA, 2561
13U elvidennaefunasiInsg UL EA1ansAny1vad The World Federation for Medical

Education, WFME

ANNANSTAVITIAS N WAz UEISANe
AAIVISIEING AUSUNNYFERS

UNINYIAYFVATUASUNS



=)
HANUITURNBUIH
AUNTBUNIATFIUARAIAUNIAMNNTIUIYTUNTUSENEUIN NN TTY
a19139@snBaTNzISaINe atuUSUUTE w.A. 2561

AMSLNNYAIENT UNIINYIAYFIVATUASUNS

1. YONANGAT/UHUIY

=

GRTID) MaNgnINITHNaUINWIMEUsEIU e AlinTLansAN ALY
Tun15UsENaUITTINIVNTSY @1915985 N waz LS IInen

(Mw199ngw)  Residency Training in Radiation Oncology

2. ¥@qAlUng
4 2
Youd
(mwilvne)  aidnsuansmuiautiglunssEneuIndniagnssy
aNFIESNYIAZLZ SN

(nMw1d9ngw) Diploma, Thai Board of Radiation Oncology

R0
(nenlne) 17, SESh v azuzSINeN

(Mw199ngw)  Dip. Radiation Oncology

ALAANAINITHNOUTUTNETD
(mwlne) 7. SedShwnazuzsainen
(nMw1d9nqe) Diplomate, Thai Board of Radiation Oncology %38

Dip., Thai Board of Radiation Oncology

3. M289UNSURaYaY

A5 S N WAz NS INeT N1AIVITIEINGT AELNNEFEAST UNINedDAIUAIUASUNS

ANeNaes@wnngwisUsEnalne



4. WUSAIVDIUNUIUEINBUTY

wannIsuasgua lun1sn1muaniusng

'
a

TutagtulsausisemandulywmansisaguiidAgresuszamelng nsenuveInes
adfansnsagy dinnuudansenisansisagy wuiussrnsnedidnsmeanlsauzsadudusiu
71 1 vosnsdeTInvianun wazaURnsalvedlsaussdulssmalveniuwlnfuinniy nsznsa

anssagulnenuniiovesesdnisewndiulanialidasiinaenssunisuziuiand iWedmnue

wevenisdesiusazamuaulseussdulssmalnasius wea. 2521 wazladnlilsauzisadunialy
service plan Aaus W.A. 2558 Lamun1siuIN1sAUaIs15UaUNTEINEAIRFUN N ag]

Wwngliusmsgiaglanseunguegamis lnedumainnisidifeuinmsuayssegiiansesunis

ShwudazUseny ibAAnAudSsEsnwInsyaeIUseme wasiianudenswnndanunsadsnu

1N

v Ao

& ad o 2 ay v o v & A @
SeEfnwdusmssnulsausisailanauazanunsoililsameviald Jaduneensuly
XY 1 a v < 1 A [ o o '
wnsunndiilan lnganzegredethelsaussdudssnalnedlvgiionnsunissnw dnage
Tuanmildunzauizsnvilagdsnsdu wenant Ssdsnnduduidmssnudasain 9e uaz
Ly P <

wingaufurTegusvesiUlsussdulsswmelneg

Tutagtu wsesmeduasmalulagvesiad@Snulaiauimtuntusey 9 dnatanis

v a ! I 1 d‘ QI a a g ¥ d’l d‘ a I
esaduaslausin 4 WealinUsgansnmlunisshelsawazannizunsndouraaiiodaund wely

v Ao v

Uagiuiadsnndliguassatiosandmnuithureudiann TuvaeidnuiuunndSadsnudadly

]

iigane Tsmeuaaauasunidadulsmenuiauminends NiudaztusuiUivdssaainiui

¥

% I 1@ 1 o [ Ql' 1 1 ‘&J A:{I ¥ a o F2Z r-:l' v
malineua1s uwindgUiedwulidesngndsisunaniiuinaldneuuulaeiidnuugdienunsu
USNNSALSINGIUNIBEIAIUASUNITUSEUN 3,000 1850 TuvasNTwnmdSad@sne full time 97u7u
5 AULAE part time 914U 1 AU TIIURANLAUNEINALET AITTIUIULNNGSTIAShYT full time B9
12 AU (895183 Unnd$edsnw 1 ausdegUlendewesed 250 aw) Ay Watdunisausaulauns
mﬁ’ﬁmqmﬁu@wizwmiuéﬁumi{]mﬁuuazmamuqu‘[mmﬁﬂ waztivelidALaNnaTEnINT U

fw a o [y F2Z @ v a v @ a ] %
windFadshuiugUisusse anausedsnwiazussaineisUssmalngldlauslasinisuas
WANENINITBUTLUNNE LiaduunmeiameneauFdsnuuazusisaine) uazsyivedesad
wnnduiaUseinalngldiaueuiuusmangasunmdianznia a1v5dsnuuazuzisaing oy

I3 d'd dc{' Ly LY g.// dy d' ) v [ @ ddy 1 d' I
paAnu3lvd Nmaluladiviuady Meilivevilinans$nwilsaussdudssmalnefzuninndues

Y
Tutlagiu iendnypainsdnawaauegvan wazduduynainsninnuiuasmuizauiuesosions
Sedsnwdfisnaum TulunsuszndaiuesvesssmatasmunzauiunnsasygnavesyUe
< a v
Uzl lnedneag
= v a o v o Y a 9 2 =
waNIINMTEEUINIIINSUagTu audineriulsausse uagnssnulsaugisainig
Waguulaaiamnegesamsmaoniatiiiuen nsineusuazdautuliuvnmdaunsafnwimanus

WFmEnee In1SENTINYENNT81U AATIBRUNAUNNGIBINTHNN 9 wazinudssendldlaege



gndipaInzay INNsENNside Wididnsunisiineusuanunsadesenvinuide [Wuuselevise
AUrsuazin@nunmesadsnynazussaivenell oile Wesnnludeglu mawsuanulneusugy

¢y o 2 ) Y yaa v & ¢ Y] v
GU'WWE)'V’U']?EJQL%EJ'J%']@]IUI?F"INSL?QUWQ%U@ "N']'NLLNUIV]H'W@J?YJ']@J?”@JW?QI@Lﬂu@q‘ﬂqiﬂLLagaUUaHLﬂM

= 1 1 =1 = L4

P 2 Ao P & 1w < g A PP
Anwisonulsausndnagidetviyed iweussleviungiielsauzisduiunniala Naziunng

Y
1%

Hievganiglsaliinisusuia uenanililesansdylinisineusuddnuauiny agvilvig

o

e

¢ v o v

Anen U SHAALWNERL TR aITIET N dmsuiunnaldlerseaulssmalaiuTy J99z

Y

€

I =~ | a Y =  a 1Y X o X
L‘Uu&laﬂiuuﬂL‘Wllﬂ'ﬁLGU']ﬂ\TUiﬂ'ﬁlﬂﬂJ']ﬂGUULLagTJ@ILi'JGUu

Mnudnmsuazmaradngn Sadufinnvesiusialuwsiueniineusuil

“uanunndSadsnvmazuziFeine idnauiuaza g daauduiearin 4
wawrsuallumsSeuinasn®in yudunisquagieuuvasasiulaedavanigieidugudnas
aunsaudmseanisiganadaiussuuguniw uazvineusannusudnduldegreduszansnm
Fmnsaai1eiseiidnanw vuiugiun1s39y InedaussaunisainisiSeuinianguiuas
meufUammaussauzvan Tuanivulnevsuuazanwifuaamuese Inggaiuiovagiy
g sadinery lulsaSeuunnevsague/lsangurauzizonn 9 Wiideawadanais

% 4

Aasn1svasgiaeluiuiinnldidunan asnsanrssgunrizvasgidrsunisineusy uasadvayu

Y ¥ o

hdsunisinavsundnuainrsaliiduatarsaunwne iwasiuauauliinesnananisiseunis

v

Fauluauinn”

5. NASNONSVDILAUNURNBUTY

dleduannisiineusuuds didnfunisiineusuavanunsaufuRnumeinuiadsnvnarusss
e lamenuesegraiuszansamluaadunisfinwvseaniuneruianily laedianug
ANANTATUANTIATEUAGUATUAIINF YiINWE LATIINAR AUAUTIOULNENTIY 6 ATUAIT
5.1 nM3usunagiae (patient care)
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5.4 AMSI38USLAZNITAAILIINGIUNTUUR (practice-based learning and improvement)
5.4.1 aansatharwifislludszendldlunaufoals
5.4.2 firnuilunsvihendde wazanunsaiAdeiifendosiunuiile
5.4.3 ansnsaanu3ildannisiineusy luimunsesenlusussdauslu Anuinih
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5.5 AUEUNsalUNISTINIUAUKanIv1TNTdey (professionalism)
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5.5.1 figausT90 130555 WazlanARsuARedUIe AR f5mau wasiilousaiundn

5.5.2 fauaulalily wazanmsaiannluganududifeudielowmannTin (continuous
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5.6 M3vUfunlvidenndasiuszuuguan (systems-based practice)

5.6.1 4ANUNYINUTEUU/ANUABINTIUGUANVBIUTENA/ YUY

5.6.2 fanudiigaiumsuimsssuuiannaunmnIsauasnwdUisusss waznmsimedeu

<@
UELN

5.6.3 Wi lakazAefianslamsneinsagunimegawmungau (cost consciousness medicine)

5.6.4 SN U TN UUSUNYRINTITUS NSNS d Ul UNIRTFILIN TN

N1SHNBUTNDANTIOULUANTI 6 ATUUY TNUFIULIIINNTANBITEAULNNEFERTU TN

Aatl [01ANUINT 1: INUIIINTTINEUTENOUITITWIVNTIUYBIUNNEANT W.F. 2555]

NATNINTTIUAUTENBUTVITNLIYNTTUYDS

WANYFANT W.A.2555

WAL NBUSH @N915985 N
AMTENNUAIENT UNINYNDLAIVAIUATUNT

aUuUTUUTe WA, 2561

. M3uTuagUle (patient care)

. M3uTuagUle (patient care)

. ANUINUFIUNNITUNNE (scientific

knowledge of medicine)

. m’mi’uazﬁﬂwﬁmmmszmsim (medical

knowledge and procedural skills)

. NNPENNSADAISHASNITAS 1 9FURUS AN

(communication and interpersonal skills)

- inweseninayAnakaynNIsHeaNs

(interpersonal and communication skills)

. ﬂ?iﬁﬁﬂﬂ’]ﬂ??ﬂiﬂ’&’]ﬂﬁ’m’15@%’]@%6{1’1%7\1@5’1\‘]
maLliag (continuous professional

development)

. MIFEUSLaEMITRIIIING MU TR

(practice-based learning and

improvement)

aa o a

. ‘Wi]ﬁ]uﬁﬁl Lﬁ]ﬁ]ﬂﬁ]@&lﬁiim LL@%]%EJﬁiilILL‘Vi\‘i
AN (professional habits, attitudes,

moral and ethics)

. ANNENsalunsYOUmIURanIvIInieu

(professionalism)

- MIATINATUFUNINKAL TTUVUTUIAFUNN:
AUNNVDIYAAR YNTU WasUIzuuU
(health promotion and health care
system: individual, community and

population health)

. Myl uRliaenndesiussuuaunIm

(systems-based practice)




6. UWNUUENBUTY
6.1 3mslinsiinausy
6.1.1 MIUTILY
- MANEATTINVRITIYINe RSN dvdnans medical radiation physics [27A/13N
il 2 T18auLdeAnangns Medical Radiation Physics] wangms radiobiology
[ANUINT 3: $18azdenvangnT Radiobiology] LLazimmsgﬁmmiﬁﬂﬂ [1AB143N
71 4: pawFAuysanmsialy]
- NFUTIIYTINVBIEUIANTIATI Y HIUNTTOUTY refresher course VBIAINANTIE
$nwnn [n1meuandl 5: sihgensussenesan Smsugiirsunsinausy sunANSENY
9] Inensdnideusiuagdnoglunisussuivinistsssd 4 az 1 ads Wunisousu 1.5
Fu iuszoznanyszana 10.5 Sluy/Amsiineusy sidefurumuanuifidniu

v Y Y =2

dmiugiiniunisineusuannsd@inuy
- MsusseeluauivvessazanItu
- msusseeluanuivduiifendewesusazanity
6.1.2 ameAUT8lU seminar, journal club wag conference A9 ¢
6.1.3 1U13mAINTIU multidisciplinary tumor conference wardu 9
6.1.4 MIAnURURLY
- Oncolosgic patient care unit: in-patient and out-patient department
- Radiotherapy planning and treatment section
- Medical Physics
- Teletherapy
- Brachytherapy
6.1.5 NMIANINILAULDS
- sl seArnmesedinwuaslsausseing 0 maiinadismnsysze
FmsUszitvesanausadinue fatdunrudlng q MRerdesiuunmdsdsnm
uazaziieine) uagnsUszaiInisnanstueanAndsasnuy ajafunisiamn
anufiieafumeluladvnadsdinvuazannifetes lnadunsussguimuuasdu
nsseudmiuiuinidndnisunng dnssdmata uagneuiadedsnw
- HUAINTIIAYINNG OPD UONIATTITNIG WAsANEIRIEALLEIINTeRa 9 SV
dunansyihauiarefuseiuennsdylinisineusy luwd knowledge,
intetpersonal, communication and non-technical skillsitag professionalism
Fatlansuilnousuadaianssusine 4 neiduguuuunisdoudannisufiRomudug

(practice-based training and problem-based learning) dN15YsaIN15NSHNBUTULIAUNUUTANT



Timsdaaiudeiuuaziu Taglifidriunsfineusiidusnilumsuinisuas fulnvouguariae
wielyifinnauaginuelunsdnuisie$ed msnausuguainugtieslseuzfuuvanauivn s
NuuruMIednadldusimomaiiaig q naensuiinadamedsdnuiviuaisluussgndldls
wigauiugUag n1stuiingsgay N1581u IATen n1sUTmsInnsiaemilatadngninuazng
Bousvoaidniunisiineusu (trainee-centered learning) finaysannisanudianiangui
mauiatunuuiuaglae IneliseasBenisnisineusy wamensussilunaluusasaussouy
wdn Swdamseianssaivinsang o Wielwldundaussauzmrdni 6 s uandlSlugiudaly
dmsuingusrasAuarsuuuy nnfednuazyeaianssivinsedisaziden [narwnd 6:
Twadenianssiynnisene 9] lufsnssudvinisudagega Insianulvigidisunisiineusulei
SRInsTuLazIUNSEneUI WL EneUTIA LA feTEmsifulevionnmsdunalnenss
199919136 19 luAanssu consult, follow up "8 Alinfumsiineusudeseyiueiansdeyud

wrnaEneusH i muaIsnmsinevsudmiudidnsunsiineusulumamyuideufinuiseu;

wazUURMU Al

AUTIAULUANT 1 N5UTUAEULY (patient care)

L = v ad =2 a
Wadansiseus wnsenausy UUAIN9NSUsIAUNE

L msgnUssan aTseme - Jidhnuguasnegthe |- msdunanisufufouly
HUIUAENITIIUTINVRYA Tuaal an1un15ala39 lagly Mini-CEX
N13ATIVIUIRY - L‘%au%'izm’mmiﬂﬁﬁamu - Tu checklist milestone wiay

Tneifionansdduiuvagna EPA
2. mstuitnsenudteld |- asdudindeyadienanua - msdanansufoRemily
BYNATUNIY LAUTEY Tusguu HIS vedlsaneruna | @aunisalasalagly Mini-CEX
- BeudsendamsuiRan | uazuuuUsELiy general
Tneianansdidunuusgig evaluation
a b4 v a . . !

3. danuiuagyinuglunig - msusseneluavin - Tu checklist milestone unag
SNWIRIBSIE NNTINRUNIT | - AnugURly radiotherapy EPA
Messduarldusmemaile planning and treatment |- @®UT18817 (long case exam.)
A199 PADAIUULNATANI section naned 3
Sadsnwiiviuadslull - AU case adlu log book |- log bookasau1ANSaESnYIY
pewlswvn UGy - sweduselufanssy Uaned 3
WigauAuRUIELAaY Y . Hioh  om ,

v review plan high-tec - gounmaufuR contouring mau
- Beudseninamsu iR




U4 a 4
NIVANIILIBUJ

ad =2
29N15HNAUTY

BUININITUTELIUNA

Toeiionasadukuuagng

oral exam.Uaed 3

4. 1ladevunseuay
amvunsndeuiionainy
NI TR
Jostuvzeudlunziiug
wazanusathluussynald

Tunsguarthe

ﬂ?iUiiﬁl’]Eﬁ’Jﬂmﬁm‘Mé’ﬂQGﬁ

medical radiation physics/

Fysanmsiild
n15UsTENelUaYIN
Hnufdsluoncologic
patient care unit
Seu3sEninmsuinnuy

Taedanansaduluuagng

nsdenan1sufuRauly

annun1saiasalagly Mini-CEX

- Tu checklist milestone wiag

EPA
@pUs18817 (long case exam.)
nagy 3

@9y oral exam./MCQ/MEQ
Uaed 3

5. fanuuazinuglunis
’mLLmu@JLLa%’ﬂmQ’ﬂ’w

15ANZSUUVANENIIV TN

NITUTTEIUTINEIUNT
ausIIvINSrefresher
course
nsussegluaIv v
HnUfuklu oncologic
patient care unit
smeAuTely seminar,
journal club
1U19AINTIN
multidisciplinary tumor
conference LLaz?Jlue]
Sgu3sEninmsunnuy

Taefanansaduluuagng

nsdananisufumauly
anun1salasalagly Mini-CEX
Tu checklist milestone unay
EPA

@aus18817 (long case
exam.) NaNY 3

g@ouoral exam./MCQ/MEQ
Uanel3

6. 1w ANl way

AN1150ANSSN W DUN LY

v v A

FINAUNUSIAS AW L NDLESY

NANITSNYINIGSIFS NN

A1SUTTENYTINRIUNNT
AUTUIVINTT refresher
course
AsusseneluanvIvduUN
a ]

LWNEIVDY

v

133U AVINTN

—

[ o

= 3
S9ESnwwarlsALLLS

WNSIUAINTTU

- msdunanisalufuRnuly

anun1saiasalagly Mini-CEX




) = 14
NIVANIILIBUJ

ad =2
29N15HNAUTY

LUINI9NISUSSLAUNE

multidisciplinary tumor
conference LagdUe
- BeudsenitamsuiRau

Taeianansaduluuagng

AUTIAULNENT 2 AU3UBLTINYLIENAN151UNTIN (medical knowledge and procedural

skills)
a4 = b % ad =2 a
WIVINIILIBUS 29n130NaUTY LUINI9NITUISLUUNE
1. wWileadnermansnisunmd | - asussenelusieiv basic Asaaulanet

fugIuveITINeuaziala

sciences

¥

Idyﬂlil Y a v oA
UV VDU VDA UBLEY

N
Calle

o w

wazded1nalun1shinIg
Shwmesed L HanIon1III
$ed¥nwsine lagnees
WIS AULATINALNINTDU

Uoeiian

- AISUSSYIYTINNIUNITOUSY
311n15 refresher course

- ﬂﬂiUiiSﬂSIuaﬁmﬁﬁ%ﬁ

- WnUfuklu oncologic
patient care unit

- Sweiuseluseminar,
journal club

- W19mAINTIN
multidisciplinary tumor

=
conference Uagaue

n1sdunansUfURNulY
anun1sadasslagly Mini-CEX
daus18817 (long case
exam.) nay 3

d@auoral exam./MCQ/MEQ
Uanel3

3. Whladnemansnshume
‘&J ¥ aa cw A IS
WUFIUAUNANETIE Loz
2598 anunsaluussenald

fugUagla

- ﬂWiUiiﬂqﬂijﬂﬁﬁﬂﬂﬁhqmi
medical radiation physics/
radiobiology

- msussenelua1in

- ANSUITYIUTINHIUNITOUTH
341113 refresher course

- WnUfjUslu radiotherapy
planning and treatment

section

dou MCQ U 1 umidngns
medical radiation physics/
radiobiology
nsdanansufuRauly
anun1salasslagly DOPS
Tu checklist milestone Wsia
EPA (EPA 15-16)

d@au MCQ Yaned 3

10




) = 14
NIVANIILIBUJ

ad =
29N15NNdUTY

LUINNISUTTLAUNS

4. e anudnla v
T3S uaglsanfiunum

YDITIAT NI UNITSNELSA

- AITUSIYNUTINNIUAITOUTH
391017 refresher course

- ﬂ?iUiiSWSIUﬂW%W%%W

- WnufjURluoncologic
patient care unit

- Seiuseluseminar,
journal club

- WW5WAINT I
multidisciplinary tumor

conference LagdUe

- mMsdananisufianulu
anunsalasalagly e
vpansinausululLaay
sydut

- Tu checklist milestone usay

EPA
- @au MCQUaned 2

- @evoral exam./MCQ/MEQ
Janegd 3

5. Tvinwglunslaesaadianng
v 5 Ul
398 vannsaesedlulse
aee waznislaunsiulsai

NUUDY

- nsussengluanvniv

- Hnufjufluradiotherapy
planning and treatment

section

- AU case adlu log book

- lu checklist milestone uag
EPA

- @ousee (long case
exam.) NasU 3

- log bookdsauANIsdsnEI«
Uaned 3

- @ounAuun contouring

mauoral exam. Yaned 3

6. dAnusuagyinuvenia
WnanN1stuNISSNwIRIeS59d
LAZINLHUATRNYSIEAE
mwﬁﬂﬁugﬂuuﬁzmﬂﬁﬂ%u

GN
Y

- WnUfjUslu radiotherapy
planning and treatment
section

- sweAuTeglufanssy
review plan Wag review

plan hightech

- mMsdananisufianulu

an1un1saiasalaely DOPS

- U checklist milestone whay

EPA

HUTIULUANT 3 TINWLIENINUAAALAZNITHRENT (interpersonal and communication skills)

o Y = 14
RIVANIILIBUJ

ad =
29n130NAUTY

LUINIINISUSTLAUNS

1. Svinwelunsaeasiivela

ToyatudUie giR uaz

- BEUINIANUIIUYTINT

=

MU v9s1Ineausad

- msdunanisufofanly

anun1saiasalaely Mini-

11




U4 a 4
NIVANIILIBUJ

ad =
29N15NNdUTY

HUINNITUTELIURE

2. yaansfietes lag
ASTAUNDIUDANAUAN LN

TAUSTTUBREAAUN

WWNE*
JrousdefoRnisdesnis
doanslrideyaunanfuas
HUae (communication)
SEWINFIVITNANTUNIT
198 UL FIENTAN
n1senuUAluoncologic
patient care unit
Seu3seninmsuinnu

Taedanansaduluuagng

CEX, DOPS wazbuuysesiiy

general evaluation

- Tu checklist milestone wiay

EPA

daus18817 (long case

exam.) Nagu 3

3. diaueteyagUlsuay
afuTetymegnedl

UsLANTNIN

Hnufjukluoncologic
patient care unit
NINAINTTY
multidisciplinary tumor
conference
Annsdnauesenugtely
A9NT3U case report, OPD,

review plan

nsdanan1suf iRy
anun1salasalagly Mini-CEX
Tu checklist milestone usiay
EPA

dausn8817 (long case

exam.) Nagu 3

4. @T0AENT LaTINIIUY

AUNNNUSTIETIE Tawn

v aa [ 3
NYIUIA UNHENENITUNNE
v v A a Y a <
Unsedwmadiale danudu
fin W laiveus ey a3

ANULBUSUINTULS

U55818lunangnssINYess Y
R SEUNNgIINITYS
sy

Hnuf Uty oncologic
patient care unit
HnufjuRluradiotherapy
planning and treatment
section
SgusEninanisu iR

Taefonansaduluuagng

nsdenansUfURNulY
anun1salasalagly DOPS
wazhuuUseiiiugeneral

evaluation

5. aunsodeans USduwus

LAZYINIIUTIUAUENAIN

WNSIUAINTTU

multidisciplinary tumor

- mMsdananisuiaenulu

annunisaiasataely DOPS

12




) = 14
NIVANIILIBUJ

ad =
29N15NNdUTY

LUINNISUTTLAUNS

6. FTnsalunsguartae
12159 W launumves
AULDY baziivinwelunng

UNAUBUNUINTLUNZ S

conference
- saadusegluseminar
- [EuisEnInmsu) iRy

Taedianansaduluuagng

wazwuuUseiiugeneral

evaluation

AUTTAULNENN 4 MTFBUTUALNIINMUIINGIUN5UJUR (practice-based learning and

improvement)

U4 a ¥
NIVINIILIBUJ

ad =)
29N13NNdUTY

HUINNITUTELIUNE

1. awnsadinnunaly

Uszgnaldluniaufuale

- WnUfuklu oncologic
patient care unit

- ﬁlﬂLﬂWﬂqiaLLaﬁﬂjﬁlsﬂ@\i
9191585 InsHnauTy

- HnufjUfluradiotherapy
planning and treatment
Section

- 119mAINTI
multidisciplinary tumor

conference

n1sdunansUfURNulY
anun1salasalagly Mini-CEX
wazwuuUsziiugeneral
evaluation

Tu checklist milestone wsay

EPA

daus18817 (long case

exam.) Nagu 3

2. Innu3lunisvienuide

]
o v

LAZAINITOVINIVLN

Weilasiuauniile

- Beuduasiineusunsinidy
mufaafuivuall

- U39 1 1550901

YOANNUAVBILNUIY
Hnousu™

- L@U® proposal #9
AROUNTIUMTENOUTHUAY
FOUY @U5IES Y
fauURUU 2

- @4 manuscript 11U3TBLAY
Pauenani1sIdeli

AROUNIIUMTENDUTHUAY

n1sdunan1sufURulY
anunsalasalaglaiuy
J321U general evaluation
NNSEOUNUITLLNUTNIUAD
Sauay 60 nstldauliniuAes

sownlwazaaulvdlutsealy

13




U4 a 4
NIVANIILIBUJ

ad =
29N15NNdUTY

HUINNITUTELIURE

goUY @598 Yaned
3

- syeiuselufanssujournal
club

3. awnsathanuinleainnig
Hnavsuluiauresaniu
v 6 1
AuIRANS I
AUNMNUINIIVING
LALALLLATN19SIFS NN
TASINSNUNIUBAZHRIL

PR RERTILIIGR

Yo

LNTINNTUTEYNIYINTNNG

v Ao

SeEsnwnazlsmugiSanngg
- lofunsaeunaznszauli

WanaANLs Insieg

elewhenuies Tned

& 1
2197159 JULUUBES
- seduTgluseminar,
journal club
= ¥ (-7
- AnwiAuanuivdmeniues

1AIN1TAUATIAINEDAI9)

- msdunanisufofanluy

anunsalasalaelguuu

UseLilu general evaluation

aussauzuranil 5 AnuaNsalunsinaumuranIvIInden (professionalism)

o Y a F4
NIVANTILIBUZ

ad =
A8N1INNBUTY

LUIN9NISUSSLAUNE

1. ANISTTUITUTITULALLIN
a o a L a
ARDUARBNUIY 1A

€

939U LAZLNBUIIU

D e>®

YUYW

- U588 lunangnITINYess Y
WS TIFUNNG IVINTYS
sl

- aoaunsnluiunsguarUae
waznsUfURTIAULNaUS I
TN
a [4 J a wva

- ByuiTEnInmsu iRy

Toeianansaduluuagna

nsdenansUfURNulY
anun1salasslagldMini-CEX
wazLuuUTELU general

evaluation

2. IanuaulaliSuazaninse
wawlugamnudugieus
oA Aa
#oLilnInannTIn
(continuous professional

development)

- MsueunEnguligdisy
NSRNEUTHINASANYIAY
Anuslvaleauadagnis
Funtanndesiee

- ANSYINIUIRY

nsdanansufuRnuly

A0 UNTUASLABLUUUTZITU
general evaluation
N1IAAAINATTANTEUUINE

suthuunguaziia Wy

14




U4 a 4
NIVANIILIBUJ

ad =
29N15NNdUTY

HUINNITUTELIURE

SeusEninanisunau

Toeiionasadunuuagng

AANTTUIVINTS thesis

progression Wag thesis result

3. AANUSURAYBURDIUN
IASUNBUNLNEWAZA TN

Uselgvudiusiy

HnUfjuklu oncologic
patient care unit
HnUfuklu radiotherapy
planning and treatment

Section

N13¥1NAANTIU case report,
journal club, seminar, OPD,
brachytherapy, simulation
Seu3seninmsuinnu

Toeiionasadunuuagig

nsdanansufuRnuly
A0NUNITUATIABRUUUTELIY

general evaluation

4. msusuagUaelaglyiUoe
& ¢ &
Jugudnansuuiugiuves

ﬂ'ﬁﬁ]LLaLL‘U‘UENﬁTJN

n1saauluseiv ethics for
radiologists

Hnuf Uty oncologic
patient care unit
Sgu3sEninmsunnuy

Taefanansaduluuagng

AsUsEiiuanAangsul Ty

6 Yo

38U 1n8e1913ENS URRYDU

Y

51873%1 ethics

n1sdunansufURulY

anun15iasalaely Mini-CEX

5. a@unsaufuRnulame
AuLedlnglufaelinnsAniy

PILLA
U

Hnuf Uty oncologic
patient care unit
Seuiseninnmsuinnu

Taefanansaduluuagng

n1sdunansufURulY
anunsalasslaglauuu

J321lU general evaluation

LUUUSZIUU TR

Y =

6. UnuAnYrNNaUTEaIA
TIANLEANNANND
MNIIBIYN AN
WRTFIURUTENOUTYAN

LIYNITUUBDILNNYFAAN

SgusEninanisu iR
Inefionnsdidunuvegng
U588l unangnITINYeIs Y
WS TIFUNNG IVINTYS

sl

nsdanansufuRauly
anunsalasslagliuy

Usellu general evaluation
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AUTIOULUANT 6 MTWIVUJUR IWidanAdaeUTZUUGUAIN (systems-based practice)

o Y = 4
RIVANTILIBUJ

ad =R
29n150NaUTY

BUINIINSUSTLAUNS

1. fiausinenussuu/any
AOINTITAUAUAINYDY

Usgine/guu

- UsenglunangnITINYess Y
WFeTaFRNNG TVINTYI
anmsinly

- ausuduwhidenisussens
SINVDIAUNANTIASTNE

- Bamugnieniussuy
HUNNUAZET TGV
UsziwaiuSuasululuus
avtaaan Wewunusulela

wisngaunun U uRau

n1sdenansUfURNulY
A01UNN50I939L98 Mini-CEX
FIUIUATILUNITLINTINANT

BUINANLMENGATANUA

2. Ianuiifgrfussuuiam
AMAMNSALaSNYIEUIY
uziSwaznsvimedeu

<
TN

- ausuidushdenisussens
SIUVDIFUNANSIAST NN

- WhsmUseauludiu QUATRO
Yo3an1uu

- Hn audit UsgiRn1ssu

consult

n1sdunansufURulY
anunsalasalaglaiuy

UseLilu general evaluation

3. W lakagAnlefanIs iy
NINYINTFVNINDEY
WHNgaU(cost

consciousness medicine)

- A19INNANTTU case report
e review plan
- Beudsenintamsu iR

Toeilonasaduluuagng

nsdanansUfURNulY

anun1saiasataely Mini-CEX

4. SnwUaglidniuusunves
N13U3IN15aN51504aU AR Y

UINTFIAVIIN

ammﬂuﬁa%’amﬁmima

SIUVDIAUNANSIFS NN
= v 1 a wa
- Beudsenintamsu iR

Taefonansaduluuagng

n1sdunansufURulY
anunsalasslaglauuu

UseLilu general evaluation

16




ANTIAAININTIUA9Y dmSudidniunisilinausy

(@) AANTTUAIVINTTNTIUEIVY/NIAIYN

I18N1T

ANUUANIS

Faldus

®.® Lecture RT

1 ASY/LRBU

(08.00-09.00 u.)

¥

HinSunsineusHanv13aE
SnwwazanunSadidaney

9138 linsnausy

®.b Case report
(case discussion or

interesting case)

X ASYLRBU (ASIaY 1 97lu)

v v

TUBIANT, WE Y38 NOIAUA

(x = i Funsineusuvianua)

AiUSunsineusy

8191585 INsHNauTH

®.en Journal club

X ASYLRBU (ASIaY 1 97lu)

JUTIANSHUAN 1 haz/v50 3

(x = TN UTUNNTUT/2)

“*Jopgetoaan 1 ATYiRU*

AiUSunsineusy
213 linsnausy

WU NEudUNEULR

®.&€ Seminar

1 ASYARU (AS9R 1 F2L39)

JUSIANTEUANN 4 VaLLRU

Y YV =
Ansunisiineusy
913 linsnausy

WU NALdUNEULR

®.& Review plan

4 A3Y/400U (AS9aE 1 Talug)
U % & A 6
Tudunivisenns

(12.00-13.00 u.)

ALiSuNsHnausy

913 linsnausy

a s

6 v A 6
2191589 UNNENFNTUNNY

(08.30-16.30 u.)

®.o Review plan high- 4 pdsieu (AYsay 1 Falu) AiUSunIsinausy
tech ynTuns 8191385 InsHnauTH
enIuTunsduaigarinevediiou 919138UNHEANANTWNNE
(15.00-16.00 w.) unisdneda
@.¢9 Consult Fufienansdsu consult AiUSunsinausy

8191385 InSHnauTH

WYIUI8

o. Follow up

o A ¢
UND19138 follow up

(08.30-16.30 u.)

AiUSunIsinausy
9191585 InNsHnauTH

Ng1uUR

®.& Simulation

JU91915¢ simulation

(09.00-16.00 u.)

AinSunsiineusy
9191585 InsHnauTH

InSednaila

ng1uUR
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8NN3

ANAUANIS

NadIUIIN

Y

@.@o Verify iso-center

[y

Juea158 verify iso-center

(09.00-16.00 u.)

[

AiUSunsineusy

4 =%

919158 ANSHNDUSY

Y

NMTIUNNANANITENNE

v v A a

UnSsdmail
@.e® Brachytherapy TuN919158%1 brachytherapy AUnSunsEneusy
(09.00-16.00 w.) 8191385 sHnauTH

1NTIUNNANAN1TNNE

v v A a

UNIEFLNAU

Ng1uUR

@.eo OPD UBnLIa

Ao Y Y o ¢
G]']ll@]']ﬁ’]m/ﬁ]@I@ﬂﬁﬂLsﬂquﬂqiﬂﬂ@Uim

[y

Y v =2
E‘\IJLGU’]’iUﬂWiNﬂ@UiJJ

Tuns damianvineveiou

(15.00-16.00 u.)

31YN13 (16.30-08.30 u. vt Tutinll) 91385 linstnausy
NYIVA
®.0:n MM conference 1 asv/feu (ASsay 1 93la) ALUSunsinausy

913 linsnausy
21NTIUNWANANITENNE
nSEwmALA

WyIUA

NUBLUG:

1. TuAanssu consult, simulation, verify iso-center, brachytherapy uag follow up E:\JTLGE’JJW%’U

nsHneusy InihfaeuditnSunisiineusulusedutunaini uagenalasuteununeain

g1asdlvdgauiindnwunndiiun elective av13a@snw lurisiume lagegaele

M3MAULaYEI81913Y

2. fiaNssu case report, journal club wag seminar Azdnwdeligid1sun1stnausulutud

a

WennulaInnanssud

MWIUATIIT 9 AU

3, Q'Lsﬁjﬁ'umiﬁ'lﬂaumﬁLﬁuijﬁﬁﬁmﬁm case report, journal club, seminar Wag review plan

Tufutiy fvihnsuiingeuligidnsanAanssunnAuduTeIi13uAINTIUAE
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ludunmianyiny aundnvzas proposal

191 ethics committee

en.en Thesis

Yay 2-3 A9
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- Winwennsdoans

- LYATAEANT

- MTANTITUGY UATTEUUUINITAUNN

- AYMINENTLIMELaETRLYINe
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- milﬁ'mLﬁ@ﬂﬁﬂﬂﬂiLLW%éLﬁ%M (complementary medicine)
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Usznaunig
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350-740 Management for Physician A1914 rotation UsiaziAeY
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350-790 Epidemiological Methodology
350-791 Clinical Education

365-740 Medical Ethics for Radiologists
365-741 Basic Oncological Radiotherapy
365-742 Basic Nuclear Medicine
365-793 General Radiology

2 350-800 Minor Thesis - miaaunﬂéuﬂmiﬁﬂm
365-893 Clinical Radiation Oncology - UsglllumsuguRaumy
365-894 Operative Radiation Oncology 1379 rotation WsiaziABY

3 365-964 Professional Experience in Radiation - ﬂ’ﬁaaunﬂ’?g{luﬂmﬁﬂm
Oncology - Uszillumsufumaumy
365-993 Advanced Clinical Radiation Oncology 1379 rotation WsiaziABY

365-994 Advanced Operative Radiation Oncology
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Julumuilemvesnisiineusy wagaensuluiudszaumsainisiSouiauaussausnaniia 6 Ay
lngiiuanusanuansaiiudunuseauaLaanse wasdnslunisguasnuigUlsiimunaly
ansnisquagUiglulsanenuiaaavaruasuns (clinical privilege) uazilonasdfizetmayluanun
AogliAUTNsTUUE ANun1InTIvdeuAIIgNARIiugwa (supervision) Usewiuan (appraisal)
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1. msusuagthe: Lﬁaaaﬂamaﬂurzﬂmg (adult brain tumor)

2. Mmsusuagioe: uzisefsweuasaine (head and neck cancer)

3. nMsusutaRUhe: uzsusuy (breast cancer)

4. nMsusuIagUhe: uzseUen (lung cancer)
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- MIUUIagUe: WBL5IsPUUNIAAUeIMIS (gastrointestinal (GI) cancer)
- M3UsUagthe: ussessuumaiudaanaz (genitourinary (GU) cancer)
. MIUTUaETae: ussessuuduiiugans (synecological (GYN) cancer)

a U < < P~ .
. NMIVIVaRUIY: UzlssTeuuLnlaen (hematological cancer)

O 0 ~N O U

. MIUSuaEae: mﬁaﬂis@mmmﬁaﬁaéau (bone and soft tissue cancer)

10. nsusuagUie: ussaluin (pediatric cancer)

11. msusuagUle: mIguawuuUszAuUszaes (palliative care)

12. Maviuadae: Tsaidsonitlailtusss (benign tumor)

13. MsusuagUae: nstnsedsnusveelng (brachytherapy)

14. miU%U’]aﬁgﬂw: Stereotactic Radiation Treatment: stereotactic radiosurgery
(SRS)/stereotactic radiotherapy (SRT)/stereotactic body radiotherapy (SBRT)

15. AN3UALYINYENnN15139nT54: Medical Radiation Physics

16. AIN3UALYINYEINAN15139NTTU: Radiobiology and Cancer Biology
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AU 3 (L3) = finfumsilinausuiimsitews wasidnenm awnsaufunnuldiesnieldnig

YWULY9ID19158
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320U 4 (L4) = JuinsunisiineusuinisiSeus wazanunsaujufaulies lnaduseaun
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wangaud U iTuNRneusuNIzauMIAny kg Sudidns/eulRUng
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AN5197 2: Milestone Taausiazentrustable professional activities (EPA)

SERUTLT 1 seeuTUT 2 Rk
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 L2 L3
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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5. frilfusonsanailunsas ffugiudeya Reference Database o
- Pub Med
- CINAHL
- Scopus
- Web of Science
- Thai-Journal Citation Index Centre (TCI)
9.3 S1usesilauazgunsaldmiunisiineusuniaufua
9.3.1 Radiation Protection
wHuURnausu nantiunisanunmslesiudunseanidnuunsgiuves
dtinnuusinapilodud uaznainemaninmswmedlaeiinsdanies
- OSL badge muduauenasdlvmsiineusy fidhiumsiineusunazyaansifoa

NUAUTElAgATINNAY FIUIU 52 Ju
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- Portable survey meter 97U 3 1A389
- Contamination monitord 1wy 1 Lﬂ%"aﬂ
_ Pocket dosimeter $11U 3 1A304
~\Honsi $1uu 6

[y

- mneziitestuded s 1 Sy
- thoifounazdyaulwvneiinislided fnlinieuniesiuiinisdnnies
9.3.2 wdeailevnesedsnu
9.3.2.1 Brachytherapy
_ wwSedldusuiin(Brachytherapy unit) micro HDR Ww5ey standard applicators,
applicators LuuitAwmA9eay CT or MRl compatible applicators 37U 1
IPUY
9.3.2.2 Teletherapy
-~ ipessnanin1saneseduia Digital conventional simulator $7u3u 1 1A309
- CT simulator $1W3n 1 1p309
- wdeaaessduin megavoltage MLC 6MV (anunsaaiessdinadin 3D-CRT,
IMRT, IGRT and VMAT) $1u3u 11304
_ ipdesmedduila megavoltage MLC 6, 10 MV with electron 22 MeV
(@unsamessdvaina 3D-CRT, IMRT, IGRT and VMAT) §1uau 1 1a3eq
-~ ipesmnedaduiln megavoltage HD-MLC %ila Flattening filter free with
electron 22 MeV (@u150a18598mAla 3D-CRT, IMRT, IGRT, VMAT, SBRT,
SRS and SRT) 1w 1 1A30s
- szuuAIeIgRNiInestoyasedsnyuanysal (record and verify:
Aria®) 9717u 1 52U (19 station)
9.3.2.3 Computerized treatment planning system
-~ wSednaufinges contouring/219HUNITE N 1WA 1 SEUU (13 station
Andaliluriesingidriumstineusu 2 station)
- ABUNILMDIIKULELS 3D-CT/MR based dose planning 4712u 1 20U (2
station)
9.3.2.4 m’%'aﬁmLLazmuau@mmw%’ﬁLLuummgflu 1 53UV MUNATIVDIENIAL

LYY s

Pnandniswnndlneg fes1eazdeanaludl
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2D EBRT 3D EBRT | 2D Brachy IMRT VMAT TBI/TSEI | SRS/SRT/SBR
T
Standard QA | Standar | Standard QA | 3D EBRT | IMRT QA | Standard VMAT QA
tools: d QA tools ey QA tools | tools ag | QA tools | tools plus
Usznausme tools Well-type plus 3D plan plus In IC < 0.01
2D beam 51 chamberand | 3D beam | verificatio Vivo cm’,
scanner Lay QA QA tools for | scanning n Dosimeter | Gafchromic
Cylindrical tools | brachytherap set, phantom, S film (option)
IC 0.6 cm”, for y lionizatio 3D
Parallel imaging n detector
plate chamber | array for
chamber, <0.13 patient
Sr-90 check cm?, specific
source, 2D QA tools,
Electromete detector film
r array for
Water patient
phantom for specific
absolute QA tool
dose
calibration,
Solid water
phantoms

** g913dtinfAndnisunng fvuanisin A wdesiulindedeng q Tnewvadu QA Uszd1iu iWeu
U ielviiulaldingunsaleng q fnnunienuazvasnsodmiunisilneuss Tudiuves hardware
way software Mvieafiu contouring, treatment planning kag treatment delivery AuELWNYAENS
4 lgdnsusendunudmheliniigsnuidussey

9.4 Fwandaunenisinenfivaense

o

- finsunisiineusuiianslaveinaitsluaatuilneusuiieduieauasain lunsdlinén
UURNuen
- Uszuvaunuiny/hilaieiingenmsverinuaze1asvinnanssuivnig

- IN15ANAINABIRTUAN LAY
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- fimsdateduluszozs

)

- fimsgaudSinasadndidniunsinevsulasu tngld film badge
IS (% =2 v = « o Aa o A < o
- Ingaumsinvsinusidveaasesiilasedriedudsed
- fluuniuansdavaainsziudinneuldus
- N IYRUUNULIANS
= a dy
- imsugnveziniie
- spennuuddnelasiasianen niardaninden guaaniniandeuneluauzlilaendy uas
ey
Y
9.5 MIAnidenuasiusasluanuidmiunisiinausy
wuuEnausu dnaautfasudiuniunaaniliuazsinasianie auissyliludededu
wnnedant 119en1siauevailailuanitulineusus wa. 2552 wazukuauiineusu lasunis
UszidiunaesusedaeninerdeSedunnd 1egagnassauysal eglu “sedumidon”
o v = a P Yy o a £ d v o
9.6 H31uufUleiieane uazvlinvasgUisnainnalgdannfeanunadugniveIn1siTausi
(% & Y Y 3 22 S A
AIANIS NgUIBUaN wazdUaeuanaaninngg (waueuRnausue Lisiguasly)

9.6.1 MuugUrglenaufInssuIINIsnslulazuaniiainsmunAnualy log book/

LLNUQ’]U?Jﬂ@Ui@J“’I

3189013 2558 2559 2560
JU consult 3,062 3,017 3,308
(luradudie new case) (2,748) | (2,686) | (2933)
218598 2D 441 366 1,102
21959d 3D-CRT 1,378 1,193 1,326
219598 VMAT, SRS, SRT, SBRT 438 548 410
218598 TBI 3 0 0
218598 IORT 0 0 0
Intracavitary brachytherapy (2D wag 3D) 1,109 927 1,080
Implantation or intraluminal brachytherapy 0 1 0
{1a8an33nw 2D 441 366 1,102
Treatment planning 3D-CRT 1,378 1,193 1,326
Image verification 398 674 598
Treatment planning VMAT 438 548 410
QA for VMAT, SRS, SRT, SBRT 438 548 410
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318019 2558 2559 2560

CT for planning 1,895 2,201 2,174
Counselling/Truth telling 3,062 3,017 3,308
Radiotherapy consent 3,062 3,017 3,308
Ay 17543 | 17616 | 19862

Wde/dou 1462 1468 1655

9.6.2 SudUreusnmulseuzsainulavssidlusasuaniarinismulse/neiinualy

log book

I8N1T 2558 2559 2560
PRI 512 501 579
uziSezuve Tzduiudans 339 392 393
ugt3aden 347 363 317
U SIVNLAUSINTAIUEN 275 178 196
uzL 5N nd YN 82 100 102
upisafsweuazane (Wisulnsmdsayn) 304 364 373
UL IMAOADIMTUALNITNIZDINNT 135 145 122
uzS9/ilosonszuulsvam 118 123 130
uz\5953UULEeN 51 38 27
uziSssruumaiulaansuazezduiuginane 65 62 71
usS9/ilosonludin 89 124 113
nsanesadlugtheninnzanidu/isemumazi§inen 31/35 39/71 56/58
MsanesdiiieusnmeIns 957 916 866
sy (ldrunsaten Tunmzanidurdeussmeinis) 2,217 2,390 2,423
wde/deu (ismnsanes Tunnggnidunieussimenis) 185 199 202

9.7 mahisdedulgAanNazaINeAdinuazn1siteuinauuRnwelesd wiuatuayunis

a 4
bIYUT
Y

WHUENBUTHY dRdng 9 wall el Funisiineusulafilemaseuniaudfedn

LWNEIND

Vo

- palngUIguen 91U 6 M0enTIR NiauRBNNABITEUU HIS, PACS uaz ARIA Uszdnnnvied

\iagUayasieg veuthy dmiumsiseunisaeu 13893U consult UAZN1IATIIAAMNBING
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_ %04 simulation $1Wau 1 e dmsunisiounmsaoulies simulation

- %04 CT planning §1uau 1 #ee dwsunisiounisaeudes CT planning, setup patient
“1a

- Wiosme¥ed Sruau 4 ves dwidumsdunansaiane3sduazBoudieddu iso-center
verification

_ vadldiedesiioldus s1uu 1 vee uaztosluanus §1uau 1 os dmSunisiSounisaeuSes

brachytherapy

A '
(% IS

- ¥avAaNTsu lecture W38 conference 91U 1 ves Midu 2 finvdu @osendliilu
N79N13)

[

- oeinEL U SuNSHNBUTH (common room) &§win15AAAY station dM3U contouring wae

planning 13 2 stationsiunsmauiiamasssuy PACS Lilaldy imaging Usenaunis

contouring kazyiNANTIU review plan waz review plan high-tech

a4 aa a

9.8 Hediannsalinddmiuntsseuingidriunmsilneusuansadla
Ainsunsiinevsuanunsadndsdeddnvselindldvanetawmng 819 szuvansauATed
ARz /LTINS Wi-Fi 98amein @1ansainfessuunIsAumdadaneneniiines iesaln wag e-
. =~ LY o & aa a ¢ v
journal audaimsaduayulusunsudsagunsadalunsinevideya
9.9 waluladasaumnanaznisioasiludruniisvasnmsiinausuegeiivssindanuazgnuan
2385554
- ANEUMEAERSITEULLATEYIE (WIFD) 9195 aansisanguiauasreningldniunis
AneusuuAzilsEUU information technology (IT) YeiRayAINeIMaRSAUATN N30t
Igaulanasn 24 vu. e ldnuivualsesamzsidougunsaldoasneau wWedeaardiy
N lgunEananazes I
- fihfumstineusuanusaiitisdeyagUlglavniviannaeuiamesiasetngluaadu
Hnousu /W1useuy Hospital Informtaion System (HIS) waer1uszuuldane (szuu VD) Tag
nsildaummualigidaSunisineusuusazaull username wag password d3ud Lo
Jasfiusosnsinumanuduvesitae (confidentiality) FaudussAusenounilaves medical
professionalism
v A a oA [y 1 & v = [ Y] =
- M3 Line App wiefinsiadoansiusenite1arsdylinisiineusuuasziidniunisilnevsuly
1F09A19 9 19U N1ITIY NSzl /Aurunsuf iR msveraiu Wuduy
=% 14 o o [y a £ S [J 1 a 4
- wrunuEneusueiruddgyiuasesssulunsldmeluladansaumeduaegnege Tngli

9191385 INsHNeUTHUAAINT WagkldTunsiineusugauwaztouURnudsena
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ANENTIINTAUNNAINA 1309 LU fiRlunsldnudedsemooulavosu o
AUAVNIN W.A. 2559
9.10 nMsdnUszaunsallunsufiReuduiiusuiugsannuuasyaansivndndy
wruURnausulaysannIsnsseusaud Uiunsufianu lnegidisunisiinevsuiilenia
Iheuduiusuuyeansindwiuiiietosidume wu dhilEndnisuwnd dnidmada
weuna ez vl suddvdnduuenaninisiineusy 1Wu o1sdumduEounmdann
WAUAAISE HIUAINTINSU consult NSNTINAINTTUATINITAUANNAIAIYT 19U ENT conference,
OPD Gyne-onco AaenduiteiTouazLimihidoaduayuseg
9.1 AnuduaznsUszgndanuiiugiuuaznszurumamaingaansluaeniviiineuss
- WHUURNDUTUENTInae U183 350-790 351511958010 INYT karT183Y1 350-800
anstnuslundngnsdszniefethstdintugs anuieinermaninisunndaain ielv]
dhsunsiineusufiaud anuannsnUssgndauiiuguiagnssuaunTMaIne mans
Tnormualidnanuids 1 5o naoandngns
- lunsuUanudsedn meanliuiangsudvinig saenauniside asinsuseendliningg
fugTunenisumguasmaziainenlisznaumsfinnsan s sy Ikaens
AEUNITAN99
- annsaysannmsnnuiiuguiagnssuunmemeimemansluauisifneusy undu
HAIWITE AL AL
9.12 fN1TYTANNITUALANAATENINNTHNDUTUAUNITIALDELUNEIND
uhusiineusH fansdeudiiysannmsmstinevsuiunfideedafivmenarauga fil
1. mangud fansasuduszuininelundngnsussnadedastugs aieineimans
NsuNndaatn
2. MAUFUR danmsBeunsasuil OPD wazkaanmsUftRnui OPD AelyiAnuide
3. daneRansnilinaraugaiidaiou Taensdn thesis proposal way thesis progression
4. fusliimvgaEew/ U TRNu 20 Susaeaunuanuiineusus (hiduungasivnis) e
Jn1siesannide
5. fo191siUinuidenssquadiirfumsiineusuduseyana
9.13 nsthAudeIvnauwneaaasAnuuldlunisdaviuaufineusy nsadiung
Hnausu wazn1suseliunanisinausy

1 a

Wenlutagdu wnunuineusue Saldiddeimymesmuunvemansine aaudsladey

AEAansINTEuEuImMdaNne aunslaveuga LunuSnumeinuwnmeeansfnyiviiu

WHUURNDUTU®
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dwfumsiaviumdngasusemallednsdadintuge aviviivermansnisunmdadin aug

Y

€YY a v

wiemanss fo19138fuliaveundngns uazAansEdlnIL TS UL MARSAN Y
nvhununsfng auliunisineusuuazn1suseiiiukg
wHuURnausue atvayulionnsdidnsinAianssy medical education VesAMELNNEAIENS
1 fadnyidervnfunsfnuiiuinens deliauiiFesisnisdeutarisnmsussiliunaun
919158 lUuNAIY
9.14 nsflneusulusnitufinausumaden/Aansandan elunazusnuszmanudissylilu
WNULENBUTINAIAAUNTEUIUNS IBUNANTSENaUSY
unusmneusuadalenalvgidniunisiinevsuldfineusiluaniduduisnieluuazneuen
Uspinadfiauiiuyuanug inwe Yszaunisal savimafuieadtan/staonismesadsnuinuliies
Tusw asvauaiund nuddldduiammudesnamegunimmestheluiuniunnseiy sielulsaSeu
wind (sangunagwiaensel 91uSUR @519 PnnTel wsuandeddnil dSuesuns uasinede
unEEAnSNsELNgindn) wardauniane (usuzndeine) laedneasden fil
seifutudl 2 (maud 2/mand 3): Aneusiluanniadsnwy fan1dudu sseznan 1 ifou
(Fouduantiluszsugianeiililldaaiuilneusuegraiios 1 dUnmi)
sedutuil 3 (wau.d 3/mand a): Tnovsuluanisdsnuafianitudu svosnan 1 ifou B
annsadonaniuldiilunazsnasema Tnefimisdesusesnisilinoustannantutusg
wnuuRnausuAmua lvglulneusuluanduilneusuniaden dedlasunisusediunaann
antutiug luaussausdusegitetunfuduniwesnzuuuusadvluseio 365-964

Uszaunsallnansedsnulundngasusemaliednsdadindugs a1viviinereansnisunmdaadn

10. M5UsIULALUENDUTY

[y

wunineusumiiuleuieifuguanisiinevsulidulumuuunuiineusndulszdi vie
UsaidiupumnzausasYaministu Inglduuunosulssdfiuwueilnousy [n9anuanii 29:
uvvyssduuannineusa] Inethdefaiiiu/iausuugiideusunuflineusuniiansandauiuly
pruznIIINIRTARerUS UV uiineusumdstwualYossiostaz 1 admdminuseum
Toagulawanzinluldasawasiinsfinanunalag program director Fa9uruIUENoUTINTUTEEY

wuaRneusuAsoUAgUUsEIA U ol

U8 Usiupgatoy Useiliulng

5Uase | 1 Unsa

10.1 WUSHAVDIHUINURNDUSTY ° 9191585 InsHnauTY
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Wite Usziiuegraioy Usziliulagy
5Unss | 1Tnse
(psAUsENOUN 1 1neust WFME) Aiisun1siineusy
ARITIRCIREERE)
waziUe
10.2 nanamsiinousudiiaysyasd . 9191385 N sHnauTY
(psfUsENOUN 1 1noust WFME) Aiisunsiineusy
AIRITIRCIREERE)
waziUe
10.3 unuauHneusy . 913971585 Win1sHneusy
(psAUsENOUN 2 \ntust WFME) iisunsiineusy
AGRITIRCREERE)
wazhUay
10.4 MyinuazUseiiung . 913971585 Win1sHneusy
(p3AUsTNOUT 3 LNausi WFME) AiiSunsineusy
ARITIRCREERE)
wazhUay
10.5 program provider (@nUuRNoUTY) o 913971585 Win1sHneusy
(p3AUsTNOUT 5 Lnusi WFME) AiiSunsineusy
AGIVARTENCREERE)
wazgUaey
10.6 N$WEINTNNNSANYY . 913971585 Win1sHneusy
(p3AUsTNOUT 6 LNuTi WFME) A lE g (W1e919)
wazhUae
10.7 anuduiusseninauleunenissugadingg . 9197158 linsineusy
FUNITHNBUTURALAIIUABINITYRITEUY A lE U (W1e919)
aunm (83AUsENOUR 4 1naust WFME) wazhUae
10.8 Funounsiiiunuvesunausy . 9191585 INsHNauTY
(99AUsENOUT 8 LNeusT WFME) AlE T (Wngdna)
wazhUae
10.9 315 ianazUsziliung . 9191585 InsHna Uy
(09AUsENRUT 3.1 1ausi WFME) AiiSunisiineusy
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P9D Useiiung19toy Useiliulng

5Uase | 1 Unsa

AIRITIRCIREERE)

wazhUae
10.10 NSWAIUINITVRIRITUNSHNBUTY . 9191385 InsHnauTY
(24AUsENOUN 3.2 1nwst WFME) AU Sunsiineusy

ARITIRCREERE)

wazhUae
10.11  AaautAvese1913gdlvinsiineusy . 9191385 INsHnauTY
(2eAUTENBUN 5.1 \naust WFME) AiiSunisineusy

ARITRCREERE)

wazhUae
10.12 YoasusuUse . 9191585 INsHnauTY
(Eunsavsuiiulanasniian) AiiSunisiineusy
***f’hﬁm@;miiﬁﬁ program director NANTUILA? (g (ungdna)
Tedmana LN UTHILINLYEINT wazhUae

Uszgandunnszisenou

Fiirsunsiineusy ansnsadsaifiunasliruAnfiuieafuusuaniiineustlaedasy
sdrndutninmsinuazihdeyauudinaegnssunisinsawarusuusususmineusu-luns
Uszyunsi3oumsasuvesannnsdsnm ilesunmunazimunluussfiuiiasuiuussdely

919158 linsiineusuanansaUsziiuwnuaineustlneudsiymy/guassafstussuy
nsfineusiludiiiiuan nsdliddyv/guassaiseou 9191385 NSANBUINAINITANAS program
director LilpveldnUssganAsiuuuamBnousy Wunseissiuls

Tudrueslitdin (uied) uasiiedu Hesmnlutagiuumuafineusu Sl
fésansilinousy wiidledldn3ansilneusulusuan afluauardsuuudsyifiuwmusmilinousy
wazuuvUssiiuansanugndn 6 du ludlitadinuasdineluanumeiuiadug yatdadeld
feedback nglitiufinudnsthinssglazedslunssfiorionsUssdiuunuamilneusaves

91315duarid1sun1siineusy iemdeunniadiaziuinilun1susuusaununuiineusulviavy

sald

60



NUINIANINEIUTYYIUIa0 T UR N UTUINITLAIAIAZNTTUNTNASL D UL
VANGATUNNEIRNIENN wazdunuliaiznsIunNIsinternal audition Tulsazanyivn e

¥ a IS v =2 Y
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11. NISNUNIUBAZAISWAIUN

o
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12. N15UIMTNINITUALTINS

12.1 §93u1AU7a

12.1.1 Auen3sun1TRsakagyTul saunuauinausus andunisfuadasgidisunis
Aneusumunast 1y JunsunsiuainsuaznszuIuMsAndonaUsEnALas
YOARUATBILNNYENT SIWINYNRESFUNNWazn1AIva taednisusenienueinig
Fadonuazsuuiisulimsulaeatusunivledvesnusunmeans dvsusiuaud
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TIIUgLT5Un sRneUsHIkazLRuuRnausulasuasdluudazUnisinausuludiiu
Fnonmsaustnisiineusy 2561 Wuduly
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2. Jmslinmsineusy
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wmdUszSriiioydivnsuansaudaudiunglunsuseneuindnne
N353 a159@5nw1 aduuTulgs wa. 2561 Y0951 INeReSIFuNNg
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6 MMUMLNTOUTIANENTTIY NG Tedunmg laun
- M3UsUIagUae (patient care)
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- ﬁﬂwzizquﬁﬂaLLagﬂﬂiﬁaaﬂi (interpersonal and communication skills)
- MISUIUATMTITLIINGUNSUUR (practice-based learning and improvement)
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wé’ngm Medical Radiation Physics Un1sAnun 2559
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Bauduansuneg Iaedar1u Teleconference system
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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) A. Thunpong
B15  Radiotherapy equipment (1hr) Dr. Taweap
B16  Introduction in radiopharmaceuticals (1hr) A. Nopamol
B17  Radionuclide imaging: SPECT, SPECT/CT, PET/CT (2 hr) Dr. Rujaporn
B18  Bone mineral density (BMD) (1hr) A. Sawwanee
B19  Basic principle of radiation protection (1hr) A. Tanawat

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

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

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

T4 Brachytherapy (2 hr) A. Chirapha
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T5 Advanced in radiotherapy (2 hr) A. Chumpot

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

Subject Medical Radiation Physics
Topic B1 Basic Nuclear Physics (2 hr)
Instructor Pachee Chaudakshetrin
919138 WA LAIWTNBATU
Learning objectives: At the end of the session, the student should be able to
1. Describe the relationship between mass and energy
2. Explain the characteristic of the atom, atomic structure, nucleus, nuclide,
radionuclide, isotope and radioisotope
3. Discuss the principle of radiation and the difference between x-ray and
gamma ray
4. Describe the radioactive decay and the relevant mathematics
Learning contents :
1. Atomic mass and energy units : Electron volt (eV) and atomic mass unit (amu)
2. Electromagnetic radiation
3. Organization of the atom :
3.1 Composition and structure
3.2 Electron binding energy and quantum energy levels
33 Atomic emissions and nuclear emissions
4. Structure of nucleus :
4.1 Nuclear particles and nuclear energy levels
4.2 Nuclear force, binding energy and mass deficit
4.3 Nuclear stability (Neutron-proton ratio : line of stability), even-
odd nucleon relationships
5. Nomenclature : Nuclides, isobars, isotopes, isotones, isomers
6. Radioactive decay :
6.1 Decay schemes
6.2 Decay characteristics and symbols
7. Mathematics of radioactive decay :
7.1 Physical half-life biological half-life, effective half-life
7.2 Average life
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7.3 Parent-daughter relationship
8. Units of activity : Curie and Becquerel, specific activity
Method: Lecture
Media: 1. Computer and LCD projector 2. Handout

Evaluation: Written examination (MCQ)
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Subject
Topic

Instructor

Study Plan

Medical Radiation Physics
B2 Interaction of radiation with matter
PuangpenTangboonduangjit

9197158 A.NINEY FIYYAIIIN

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

1.

2.

3.

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.

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

Evaluation : Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B3 Production and quality of X-rays
Instructor Associate Professor Dr.AnchaliKrisanachinda
FOIANENTINTE AS.OYTE NOBAIUAT
Learning objectives : At the end of the session, the student should be able to
1. Describe the production of Bremsstrahlung x-rays
2. Describe the production of characteristic x-rays
3. |dentify the information contained in an x-ray spectrum
4. ldentify the changes in x-ray beam quality and quantity resulting from changes
kVp, mA, filtration, x-ray circuit waveform and anode material
5. Define the quality of x rays
6. Define the half value layer
7. Describe the quality of x rays used in diagnostic and therapeutic radiology
8. Describe the effect of filters on the x-ray beams
9. Describe the exponential attenuation
10. Determine the equivalent photon energy of an  x-ray beam
11. Calculate the wavelength of an x-ray beam
12. Describe the properties of soft and hard x rays
Learning contents :
X-ray production
1. Bremsstrahlung
X-ray spectra

Characteristic x-rays

2

3

4. X-ray beam quality and quantity

5. Half Value Layer (HVL) of x-ray beam

6. Calculation of HVL and inverse square law
7. Anode materials and filtration

8. X-ray circuit waveform

9.The quality of x rays

10. Half value layer
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11. Spectral distribution of x rays
12. Effect of filters on x ray beam

13.  Measurement of half-value layer

Methods :
1. Lecture

Media :
1. Computer and LCD projector
2. Handout

Evaluation :

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B4 Radiation Quantities and Units
Instructor Assistant Professor ChiraphaTannanonta
PIANANTINNTITIZAT AUUILUN
Learning objectives : At the end of the session, the student should be able to
1. Describe the SI units, special units and special names in radiology
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

o g s w DD

Describe the quantities of dose used in radiation protection
7. Describe the radioactivity and exposure rate constant
Learning contents:
1. Sl units, special units and special names in radiology
2. lonization
3. lonizing radiation
4. Nuclide
5. Energy deposition event
6. Measurement of radiation
7. Exposure
8. Kerma
9. Quantities of dose using in radiation protection
10.  Radioactivity

11. Exposure rate from gamma emitters
Methods: Lecture

Media : 1. Computer and LCD projector
2. Handout

81



Evaluation ; Written examination (MCQ)
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Study plan

Subject Medical Radiation Physics
Topic B5Radiation dosimetry systems
Instructor Dr. PuangpenTangboonduangjit

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

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

dosimetry, Thermoluminescencedosimetry, Scintillation dosimetry,
Semiconductor dosimetry
Learning. Content
1. lonization chamber
2. Calorimetry
3. Chemical dosimetry
4. Radiographic dosimetry ( Film)
5. ThermoluminescenceDosimetry
6. 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

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

1. Development of Digital imaging

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

Media :
1. Computer and LCD projector

2. Handout

Evaluation : Written examination (MCQ)
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Subject
Topic

Instructor

Study Plan

Medical Radiation Physics
B7 PACS
Dr.Thanongchai Siriapisith

YNEWNNINUITY F3aAENT

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

1.

AN

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.

Methods :

Media :

1.
2.

Evaluation :

AR

PACS

Display systems
Server

Network

Storage system

Lecture

Computer and LCD projector

Handout

Written examination (MCQ)
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Study Plan
Subject Medical Radiation Physics
Topic B8 Diagnostic x-ray equipment
Instructor Associate Professor Dr.AnchaliKrisanachinda
FOIFNEARNTINNGG AS.OYTE NBAIUAT

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

1. Identify the difference between alternating and direct current

2. Identify single phase, three phase and high frequency waveforms

3. Describe the relationship between current and voltage in the primary and
secondary sides of step-up and step-down transformers.
Identify the components of a typical x-ray circuit and their purpose.
Define voltage ripple
Describe the components of a typical x-ray tube and their purpose
Describe the line focus and heel effect

Define anode heat unit

v © N o Uk

Recognize allowed and forbidden tube heat loads
Learning contents :
1. Direct and alternating current
. Single phase and three phase circuit
. High voltage circuit

. Control panel components

2

3

q

5. Backup timer

6. High voltage components

7. High frequency circuits

8. X-ray tube components
8.1Tube housing and envelope
8.2Cathode and anode
8.3Tube and filament currents
8.4Line focus principle
8.5Heel effect
8.6Heat unit

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

Evaluation : Written examination (MCQ)
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Study Plan

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

Written examination (MCQ)
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Study Plan

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

HYILANENTIANTE AT UAINIYNITUN A

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

Learning contents :

Digital Radiography

1. Film-screen radiography

2. Photostimulable phosphor

3. Digital imaging modalities

4, Image registration

D. 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

HYI8AEnI19158 1aild SmnAyny
Learning objectives: At the end of the session, the student should be able to
1. Describe the basic principle of fluoroscopy
2. Describe the components and functions of the fluoroscopic equipment
3. Describe technology of image receptor in fluoroscopy
4. ldentify fluoroscopic modes of operation
5. Describe the radiation dose and safety concern in fluoroscopy
Learning contents:
1. Basic principle of fluoroscopy
2. Fluoroscopy equipment and function
3. Image intensifier and digital fluoroscopy
4. Display devices
Methods:Lecture
Media :
1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B12 Computed Tomography
Instructor Associate Professor Dr.AnchaliKrisanachinda
FOIANENTINTE AS.OYTE NOBAIUAT
Learning objectives : At the end of the session, the student should be able to
1. Describe the operation of a computed tomography (CT) scanner
2. Identify the components of a CT scanner
3. Define CT number
4. |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

HYIeM1ans19158 A3 ln5Y anegauns
Learning objectives : At the end of the session, the student should be able to

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

Learning contents :
1. Principle of MRI
. MR Instrument
. Basic MR pulse sequences (Spin-echo and Gradient-echo)

2
3
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 ThunpongKrisanachinda
9197138 UMY NOBAIUAT
Learning objectives : At the end of the session, the student should be able to
1. Describe the properties of ultrasound
. Describe the principle of a transducer

. Explain the acoustic impedance

2
3
4. Identify the axial and lateral resolution
5. Describe the principle of an ultrasound instruments
6. Describe the principles of Doppler ultrasound
7. Describe the quality assurance program and preventive maintenance of ultrasound
system
Learning contents :
1. Physical properties of ultrasound

. Ultrasound transducer

. Acoustic impedance

. Ultrasound instrument

2
3
4. Axial and lateral resolution
5
6. 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)
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Study Plan

Subject Medical Radiation Physics
Topics B 15 Radiotherapy Equipment
Instructor  TaweapSanghangthum
919138 YU LEILUISTIN
Learning objectives : At the end of the course, the student should be able to
1. Describe the basic principle of teletherapy machines and the support
equipments
2.Explain the application of teletherapy machines
3.Explain the methods of brachytherapy
Learning contents
1. Radiation treatment machines: Kilovoltage unit, Co-60 teletherapy unit,
linear
accelerator,
2. X-ray simulator, CT simulator, MR simulator, cone beam CT, treatment
planning system, respiratory gating portal imaging
3.Immobilization : orfit, alpha cradle, vac-loc , etc.

4.Brachytherapy

Methods
1.Lecture 1 hour

Media
1. Computer and LCD projector
2.Handout

Evaluation

Written examination (MCQ)
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Study Plan

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

PET radiopharmaceutical.

o N o B~ LN

Mechanism of localization.
Method: Lecture

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

Evaluation : Written examination (MCQ)
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Subject
Topic

Instructor

Study Plan

Medical Radiation Physics

B17: Radionuclide imaging

Associate Professor Dr.Rujaporn Chanachai

FOIANEATINTE A9.5INT YusT

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

1.

© N o R LD

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

Describe the clinical application of PET/CT

Learning contents : Digital imaging system, SPECT, PET

Methods :
Media :

Evaluation :

1.

v O N o R LD

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

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

List mode and Matrix mode

Physical basis of SPECT

SPECT acquisition and reconstruction technique

SPECT quality assurance

Basic principles of PET and Cyclotron

10. Clinical of PET/CT application

Lecture

1. Computer and LCD projector

2. Handout

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B18 Bone mineral density (BMD)
Instructor Assistant Professor Sawwanee Asavaphatiboon

HYI8AEnI19158 1aild SmnAyny
Learning objectives: At the end of the session, the student should be able to
1. Describe the basic principle of bone mineral density
2. Describe evolution of BMD equipment
3. Describe the principle of SPA, DPA, SPX, DPX
4. Describe the radiation dose from BMD equipment
Learning contents:
1. Basic principle of bone mineral density
2. Evolution of BMD equipment
3. Principle of SPA, DPA, SPX, DPX
4. Radiation dose from BMD equipment
Methods: Lecture
Media:
1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B19 Radiation protection in medicine
Instructor TanawatSontarapornpol
9197158 sUT aunIININa
Learning objectives : At the end of the session, the student should be able to
1. Describe the basic principle of radiation protection in medicine.
Describe the dose limit in radiation worker and pubic.
Describe the control and protection from external radiation hazard.
Describe the control and protection from internal radiation hazard.

Describe the monitoring of the work space and public exposure.

A e

Describe the personal dosimeter.
Learning contents :
1. Principle of radiation protection in medicine
. Dose limit in radiation worker and pubic

. Hazards from external radiation

2
3
4. Hazards from internal radiation
5. External radiation control and protection
6. Internal radiation control and protection
7. Radiation monitoring and personal dosimeter
Methods :
Lecture
Media :
1. Computer and LCD projector
2. Handout

Evaluation :

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic B20 Legal aspect of radiation protection establishments
Instructor A. Rungthum
919158 95554
Learning objectives : At the end of the session, the student should be able to
1. Describe the regulation for radiation workers
2. Describe the responsibility of the director of the medical radiation
establishment
3. Describe the method to apply for the owner and usage of radioactive
substance in medicine
Learning contents :
1. Resulation 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 :

—_

. Lecture

Media :
1. Computer and LCD projector
2. Handout

Evaluation :

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topics T1 Photon beams
Instructor Associate ProfessorSivaleeSuriyapee

a

599A1ARN 319158 A 51T
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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StudyPlan

Subject  Medical Radiation Physics
Topics T2 Electron and particle beams
Instructor Associate ProfessorSivaleeSuriyapee
599A1ARN 319158 A 51T
Learning objectives : At the end of the course, the student should be able to
1.Describe the dosimetric parameters and treatment planning of electron
beams
2.Explain the characteristic of heavy particles and their clinical used
Learning contents
1. Electron beams :
1.1 Beam characteristics: energy determination, depth dose, isodose
curves, output factors
1.2 Treatment planning: conventional techniques, advance techniques
of total skin irradiation and electron arc therapy
2. Particle beams; fast neutron, protons and heavy particles
2.1 Beam characteristics
2.2 Experienced of using particle beams

Methods : Lecture

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

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics

Topics : T3 Radiation Therapy Treatment Planning

Instructor Assistant Professor SuratVinijsorn
HYI8AEn319158 g3t Illaas

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

Learning contents

1. Acquisition of patient data

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

3.2 Tissue compensator
3.3 Wedge filter
3.4 Front and back pointer

4. Combination fields

o

Obligue incidence and its convection

>

Prescribing, recording and reporting

Methods : Lecture

Media :
1. Computer and LCD projector
2. Handout

Evaluation : Written examination (MCQ)
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Study Plan
Subject Medical Radiation Physics
Topic T4 Brachytherapy
Instructor Assistant Professor ChiraphaTannanonta
HYI8MEans1913835801 duwIuun
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
3. Describe the principal properties of the radioactive sources used for
brachytherapy
4. Describe the definition of points A and B
5. Prescribe and report dose for brachytherapy
6. Describe the advantages and disadvantages of the HDR brachytherapy
comparing with the LDR
7. Describe the principle of radiation protection in brachytherapy
Learning contents:
1. Introduction
Definition of brachytherapy
. Techniques

. Brachytherapy dose rate

2.

3

q

5. Brachytherapy sources
6. Dosimetry systems

7. Radiobiological models

8. Comparing of HDR and LDR in brachytherapy
9

. Radiation protection for brachytherapy

Method :
Lecture
Media :
1. Computer and LCD projector
2. Handout
Evaluation :
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Written examination (MCQ)
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Study Plan

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

Evaluation : Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics

Topic T6 Image-guided radiation therapy

Instructor Sornjarod Oonsiri
ADL ATATA  QOUIAS

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

106



Study Plan

Subject Medical Radiation Physics
Topic T7 Quality assurance/quality control in Radiotherapy
Instructor Assistant Professor Chumpot Kakanaporn

HYILANENTIANTE QUNG AAUINT
Learning objectives : At the end of the session, the student should be able to
1. Identify the uncertainties in treatment process.
2. Describe the concepts of Quality Assurance and Quality Control.
3. Understand the responsibility of staff in radiation therapy
4. Describe the implications of different treatment units and their design
5. Identify the method of treatment verification.
Learning contents :
1. Error analysis of treatment process
1.1 Dosimetric  uncertainties
1.2 Geometric uncertainties
2. QA concept and terminology
. Qualified staffs

3

4. Equipments in radiation therapy

5. In vivo dosimetry and portal verification
6

. Clinical implement of purchased technology

Methods :
1. Lecture

Media :
1. Computer and LCD projector
2. Handout

Evaluation :

Written examination (MCQ)
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Study Plan

Subject Medical Radiation Physics
Topic T8 Radiation Protection in Radiotherapy
Instructor Assistant Professor SuratVinijsorn

HYI8AEn319158 g3t Illaas

Learning objectives : At the end of the session, the student should be able to
1.Describe the regulatory requirement for radiation protection.
2.Describe structural shielding design for Cobalt-60, Linear Accelerator and
brachytherapy rooms
3.Describe the radiation safety in the radiation oncology unit.

Learning contents :
1.Regulatory requirements

2.Structural shielding design
3.Operational safety guidelines

Method:
1.Lecture

Media:
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

Cataractogenesis

4. Radiation accident (2hr)

medical and hazard

TBI exposed

5. Biological aspect of particle beam (1hr)

Radiation Biology for Radiotherapy and Nuclear Medicine (13.5 hr)

6. Cancer biology (4hr)

Cancer hallmarks, cellular oncogenes and tumor suppressor genes
Cancer genetics, cancer stem cells and tumor metabolism
Cancer immunology, angiogenesis and metastasis

Signal Transduction and tumor radioadaptive responses

7. Molecular technique in radiobiology (1hr)

8. Advanced biological aspect of radiotherapy (2hr)
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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

[E

. Suggest reference publications for self-study.
2. Review basic knowledge.
3. Lecture and discussion in class.

Contents

[EEN

. 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.

112



Topic Interaction of lonizing Radiation with Biology Systems

Student Resident in diagnostic radiology, nuclear medicine, radiation oncology
Duration 1.5 hour
Lecturer Narongchai Autsavapromporn, PhD

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

Evaluation Written examination: multiple choice questions.
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Topic Basic Methods of Cell and Molecular Radiobiology
Student Resident in general radiology, diagnostic radiology, nuclear medicine,
radiation oncology
Duration 0.5 hour
Lecturer Narongchai Autsavapromporn, PhD
Teaching Methods Lecture
Basic Knowledge
Basic knowledge of molecular biology, cellular biology and radiation biology
Learning Objectives At the end of the class, the student should be able to
Apply the basic knowledge methods of cell biology and molecular
radiobiology in clinical practice

Learning Experiences

=

. 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:
Students :
Duration :

Instructor:

Biological basic of radiotherapy
Resident in radiation oncology, diagnostic radiology, nuclear medicine
1 hour

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.

N o oA

8.
9.

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.

the radiobiology of tumor in relating to kinetics of tumor response and tumor
architecture.

the significance of tumor proliferation kinetic data.

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.
2.
3.

Contents

1.

Suggest reference textbooks for self-study
Review basic knowledge

Lecture and discussion in class.

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-

renewingsystem, radiosensitivity

- Tissue architecture and FSU organization: structurally defined and undefined

FSU, serial and parallel organs.
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- 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
- 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
Fractionatedradiation 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. Describe the process of radiation effects induce genetic and epigenetic

change including biological radiation effects

2. Describe the process of hereditary effects from ionizing radiation.

3. List and discuss the hereditary diseases in human and probability of risk.

4. Describe the process of radiation carcinogenesis.

5. State the significance of radiation carcinogenesis in clinical practice and

suggest the method of prevention.

6. Describe the effects of ionizing radiations on embryo and fetus
related to gestational period.

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

8. Describe the pathophysiology of cataractogenesis.

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

Learning Experiences

1. Suggest reference textbooks for self study.

2. Review basic knowledge.

3. Lecture and discussion in class.

Contents

1. Basic knowledge of gene, chromosome, cell cycle and effects of ionizing

radiation

2. Genetic and epigenetic effects

3. Type ofbiological effects from radiation (clinical)

4. Basic knowledge of hereditary effects
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5. Radiation response in human germ cells.Effects of mutation to hereditary
effects

6. Hereditary diseases in human

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

8. Radiation-induced malignancy

9. Mechanism of ionizing radiation-induced malignancy

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

11.Radiotherapy-induced malignancy

12.Clinical application of radiation-induced malignancy

13.Basic knowledge of gestational development and teratogenesis

14.Radiation effects to embryo, fetus and gestational period

15.Medical irradiation exposure in pregnancy

16.0ccupational irradiation exposure in pregnancy

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

18.Clinical application of radiation induced teratogenesis

19.Mechanisms of cataract and radiation cataractogenesis

20.lonizing radiation cataractogenesis and Comittes concern

21.Clinical practice of radiation cataractogenesis

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

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

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

3. Halperin EC, Perez CA, Brady LW, editors. Principles and practice of
radiation oncology, 6" edition. Philadelphia: Lippincott, Williams &
Wilkins;2013.
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4. Gunderson LL, Tepper JE, editors. Clinical Radiation Oncology
3"edition.Philadelphia: Elsevier Churchill Livingstone;2012.

5. Resources suggested during lecture period

Evaluation Written examination : multiple choice questions.
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Topic Cancer hallmarks, cellular oncogenes and tumor suppressor genes

Student Resident in radiation oncology
Duration 1 hour
Lecturer Danupon Nantajit, PhD

Teaching Methods Lecture
Basic knowledge of cancer biology and molecular biology
Learning Objectives At the end of the class, the student should be able to
1. Identify characteristics and hallmarks of cancer.
2. Describe functions of oncogenes and tumor suppressor genes in cancer
initiation, promotion and progression.
3. Relate the knowledge of oncogenes and tumor suppressor genes to clinical
practice.
Learning Experiences
1. Suggest reference publications for self-study.
2. Review basic 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, 6™ edition. New York: Garland Science, 2014.
2. Weinberg RA. The Biology of Cancer, 2™ edition. New York: Garland Science,
2013.
3. Schulz WA. Molecular Biology of Human Cancers. New York: Springer Science

+ Business Media, Inc, 2005.
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Evaluation Written examination: multiple choice questions.

Topic Cancer genetics, cancer stem cells and tumor metabolism

Student Resident in radiation oncology
Duration 1 hour
Lecturer Danupon Nantajit, PhD

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

Science + Business Media, Inc, 2005.
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4. Hall EJ, Giaccia AJ. Radiobiology for the Radiologist, 6 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
1.Cell surface receptors and signal transduction
2.Radiation-induced signal transduction
3.DNA damage sensor proteins
4.NF-KB and pro-survival networks
Teaching Media
1.Computer and LCD projector
2.Handout
Learning Resourses
1.Alberts B, Johnson A, Lewis J, Morgan D, Raff M, Roberts K, Walter P.
Molecular Biology of the Cell, 6™ edition. New York: Garland Science, 2014.
2.Weinberg RA. The Biology of Cancer, 2™ edition. New York: Garland Science,
2013.
3.Hall EJ, Giaccia AJ. Radiobiology for the Radiologist, 6 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
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- gene analysis
4.Molecular techniques for functional imaging of cancer
Teaching Media
1. Computer and LCD projector
2. Handout
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
3.1AEA. Radiation Biology; A Handbook for Teachers and Students, Training Course
Series 42, Vienna, 2010

Evaluation  Written examination (MCQ)
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Topic
Students
Duration

Instructor

Advanced biological aspect of radiotherapy
Resident in radiation oncology

2 hour

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.

7.
8.
9.

the relationship between physical absorbed dose and resulting biological

response

. dose response model and statistics involved

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

tissues

. how BED is derived, its usage and weakness
. how EQD2 is derivedand use EQD2 in designing of altered fractionation regime

. 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)

the characteristic of “n”and “a” value for serial and parallel organs

the importance of oxygen

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.
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-BED equations and usage.
-EQD2 : derivation.
-EQD2 equations: usage and precaution.
3.The volume effect in radiotherapy
-The power law model in defining dose-volume relationship in radiotherapy.
-The use of power law in converting the dose-volume histogram to a single
value, i.e. effective volume (Veff), effective dose (Deff), and equivalent
uniform dose (EUD).
-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 Clinical Application in radiobiology

Student Resident in radiation oncology
Duration 2 hours
Lecturer Assist Prof Nantakan Apiwarodom; MD

Teaching Methods
Pre-test
Lecture
Post-test
Basic Knowledge
Basic Radiation biology for Radiologists
Biological basic of radiotherapy
Advanced biological aspect of radiotherapy
Learning Objectives At the end of the class, the student should be able to
1. Understand survival curve, LQ model and apply the knowledge to clinical
practice.
2. Understand principle of BED, EQD2 and apply the knowledge to clinical
practice.
3. Understand TCP, NTCP, EUD, normal tissue types and apply the knowledge
to clinical practice.
4. Understand R’s rule and apply the knowledge to clinical practice.
Learning Experiences
1. Pre-test to test basic knowledge and clinical application
2. Lecture and interactive discussion of clinical application in radiobiology
3. QRA
4. Post-test with explanation of the answers.
Contents
1.Survival curve, LQ model and its clinical application
2..BED, EQD2 and its clinical application for radiotherapy time-dose-
fractionation.
3. Application of TCP, NTCP, EUD, normal tissue biology in radiotherapy
practice.

4. Application of R’s rule to clinical radiotherapy practice
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Teaching Media
1.Computer and LCD projector
2.Handout
Learning Resources
1. Joiner M, Kogel A. Basic Clinical Radiobiology, 4th ed. London: Hodder
Arnold, 2009.
2.Hall EJ, Giaccia AJ. Radiobiology for the Radiologist ,6™ edition. Philadelphia
:Lippincott, Williams & Wilkins, 2006.
3.Halperin EC, Perez CA, Brady LW, editors. Principles and practice of radiation
oncology, 5" edition. Philadelphia: Lippincott, Williams & Wilkins; 2008.

Evaluation Written examination: multiple choice questions.

*xxxAll residents with Tele Conference Facilities will attend the class at their own hospital.

Total lectures 22.5 hrs
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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

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

Pediatric Non CNS

Rare thoracic (thymoma, mesothelioma)
Hepatobiliary + pancreas

Bladder/ testicular

Skin (basal cell, melanoma, TBE)

Bone and soft tissue, retro peritoneal sarcoma
Palliative care

Radiation complication

Alternative medicine

RT related rational drug use

Physic (Planning, plan evaluation, ICRU, QA)
Hematologic malignancy

TBI

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

30.  National Service profile: Cancer and referral system
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(f79819) The 12" refresher course for residents in radiation oncology

Sufi 21-22 uns1Au 2560

Suansii 21 unsaaw 2560

PRy Wte AU
8.00-8.30 . amztleou
8.30 -8.40 w. Unnuuseyy WENALANSIETNY wavazis

Modulator: 5.A.N.8y

LA NSEUAS

Anewialsznelng

8.40 - 9.40 u. Nasopharyngeal cancer updated

9.40 - 10.40 w. Cancer of salivary gland and paranasal sinus
10.40 - 11.00 u. Coffee Break

11.00 - 12.00 w. Small cell Lung Cancer

12.00 - 13.00 u. Lunch Break

Modulator: W.f.W.g). Wunnus oflsaun

13.00 - 14.004. Testicular/ Cancer of the kidney/ Male
urethra and penis
14.00-15.00 u. Prostate Brachytherapy W.gy. Asuing
TN WITIRNG
15.00-15.20 u. Coffee Break
15.20-16.20 u. Colo-rectal cancer

o
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Modulator: 3./.%.£U.

funun suglye

8.30 - 9.30 u. Role of radiotherapy in benign diseases
(non CNS)
9.30 - 10.30 . Physics review: Electron/ Wedge/Dose
distribution
10.30 - 11.00 w. Coffee Break
11.00 - 1200 u. | Lymphoma updated W.gy. WS

TNNMIVUATID S InY
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The 14" refresher course for residents in radiation oncology
Fuil 26-27 unseu 2562
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1281 viatia fussene
8.00 - 8.20 v. amuiiiou
8.20 - 830 u. Waaudssyu wangauly  unssuialy
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giiunieniue: sawgy.ful  musguds

8.30 - 9.20 w. Basic statistic knowledge for reading articles HA.UNW.NAET  LYINUIAA
(Meta-analysis and clinical practice guidelines)

9.20 - 10.10 u. Alter fractionation in radiation therapy D.UNNINA  AMTUS NG

10.10 - 10.30 u. Coffee Break

10.30 - 11.20 u. Oropharyngeal and oral cavity carcinoma DWRLHNN  21eAS

11.20 - 12.10 u. Pediatric brain tumor angruillnn  duninen

12.10 - 13.00 u. Lunch

¥ o a

aentduntsediusie: wewgdunnud  eidlsaus

13.00 - 13.50 u. Principle of palliative care sAunAANdnG  AaTmil
13.50 - 14.40 u Alternative medicine DUNIWYS  eFaniun
14.40 — 15.00 u. Coffee Break

15.00 — 15.50 u. Hodgkin’s disease angdush  oouduni

Fuonfinddl 27 unsrau 2562
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2.n'15U'%ma;§1'J'JEJ: U59AsYTMazaAD (Head and Neck tumor)
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3.m3usutaguog: uzisadiuu (Breast cancer)
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4. nM3u3uagUne: uziedan (Lung cancer)
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5. msu’%ma@'ﬂ'w: ULKFITTUUNMAAUINS (Gastrointestinal(Gl) cancer)
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6. N3UIUALUe: weiSeszuumaiutaaniz(Genitourinary(GU) cancer)

NATILALILAY
1M1 Toglu

v =
AU EEPAREATT

7l <
WU2Y LLTITEUY

Maputaaniy 9

2387z UNG
Papeslnatng

gndes Useiily

L1 L2 L3 L4 L5 nsTuIuNs | Msuszdiuna
= ¥
U3
e fnUseTATAeIee | « nUsEiR 0939 « 95UBLWINNLUNT | « oS UBuaLlH « N539eN19RaTn | « Msseusly | « Workplace
WAZATIIINNY JuMeegNasiden | Snwmdn uay Auwgduieiu | la anuns based
Jewiuld WAgyYIANNISAUNG | MNadendu g WWINNMSTNY |« TRIUIAUTEY 39 assessment
o STUAMUVUINING | NISATINNNYTT |« 0BNWUUIUTY ag19ATAUAGY PYRMIZAUND |« N15HUNIA | » MCQ, MEQ,
Anemfetedls | e uassed aunsalmUesed, ASUNIY Ll auasnutiend | ussee Oral
e WUNNIBLTIAY, | T1Y; uUsTBEY aseglsaldming | angan 53U Augutould examination
anidu vise 1u YBIlsAkATITY wazadeazUni 9PN | © WAL WIS
JunTedeTInla Uadenensallsald | 1amedld laed NNNITHNNET AuasNYILHDaN
v a a d LY J £ a =) IS
« szyRivIvUnd AruRawaaies | advayuluuday | wadnafies vie d
v a v < v A v v <
ades, awnsedn | antdey mMudenls Anuladu
Ao 19 | « a1150919UHUNTT |« BONLUUIUTI aglunsdanig
gunsaldansala ALATNY gunsalidesed, | wathamsaliesnin
QI NRHRETH TEURNGINIGE 1Aseelsn nsanead
o e A o
« A3EVINAS gnsiietedly | wWhnvane was

161




L1 L2 L3 L4 L5 ASTUAUNTS | N1SUSELIUNG
= v
1Seud
Y
Mafudaaniy i lasunisanesed LBININBHUNT
lasunsaesed meldmsauauls | anessdla

* @110
LHUNIQUATNY
NATILAB LAY
oMITAEITos
TufUae uzse
FLUUNIULAU
Yaamz 7lasu
N19RNY5IENY

AuLedle

162




7. m3usuagUae: uzieszuuiunugans (Gynecologic(GYN) malignancy)
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8. nM3u3unagUae: uzseszuudinigen (Hematologic malignancy)
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9. NMsuIUaLUe: um‘%anszgnuamﬁa@adau (Bone and soft tissue tumor)
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a Y < < . .
10.nM3UTUNaRUe: uL59luLan (Pediatric tumor)
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11. miU'%maQ'ﬂ’JEJ: mS@,LLaLLU‘UUizﬁU‘USSﬂEN (Palliative care for cancer patients)
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12. M3vsuaguae: Tsaiiasanitlailduzide (Benign tumor)
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14, ﬂ'liU'%maQ'ﬂ’JEJ: Stereotactic Radiation Treatment; Stereotoactic Radiosurgery(SRS)/ Stereotactic Radiotherapy(SRT)/ Stereotactic

Body Radiotherapy(SBRT)
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15. mwifmammwwé: Medical Radiation Physics
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LONG EXAMINATION RECORD

17 anuil
FADU i EXAMINER: ...
Yo-ana Wndhany : CO-EXAMINER: ......ccooooiiririiinii,

an1ununmdraeutlnousy -
N35UN13ANABY (individual examiner) fiasly GRADE luwsaziitoniudne uaguseiiias overall

GRADE uaz MARK lutasadunsuiazlufinnsaniunssunsgauaeudnyinu (co-examiner)

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

P = PASS/BORDERLINE PASS (50-55)

P- = BELOW PASS (35-45)

ADDITIONAL COMMENTS;

Please Tick (x) for CASE DIFFICULTY

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

PRESENTATION OF HISTORY GRADE AGREED
GRADE

PACE/CLARITY

COMMUNICATION PROCESS

SYSTEMATIC PRESENTATION

CORRECT FACTS ESTABLISHED

PHYSICAL EXAMINATION

SYSTEMATIC AND TECHNIQUE

CORRECT FINDINGS ESTABLISHED

APPROPRIATE INVESTIGATIONS IN A LOGICAL
SEQUENCE

APPROPRIATE MANAGEMENT

PLAN OF TREATMENT

RADIATION PLANNING

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

EXTENDED
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.

45

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

reach an acceptable pass standard overall.

35

Veto mark.

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

requires a further period of trainings.
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Specific knowledge in treatment planning and
patient care in radiotherapy and oncology for other

gynecologic malignancies, other head and neck cancer,

3(1-6-2)
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metastasis cervical lymph node of unknown primary,
hematologic malignancy; lymphoma, leukemia, pediatric
malignancy sarcoma, other gastrointestinal malignancy;
stomach, pancrease, liver, other genitourinary tract
malignancy; penis, prostate, bladder, chemotherapy,
hormonal treatment, pain management, principle of
combined modalities, practice in treatment planning and
patient care in radiotherapy and oncology, communication
skill base on moral, practice in problem solving; arrange
seminar and multidisciplinary approach for the best patient
care, research synthesis and understand about medical and

research ethics

FedSnwimans (Operative Radiation Oncology)
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Treatment planning for gynecologic malignancy,
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pediatric malignancy, sarcoma, gastrointestinal malignancy
and  genitourinary  malignancy, quality  assurance,
brachytherapy for gynecologic malignancy and head and

neck malignancy
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N uHV0IN152185980 28 altered fraction kag advanced
technique mmimx‘mqwﬁlﬁmﬁu radiation modifiers
Knowledge of radiation therapy for treatment of rare
malignancy and benign conditions, management of residual
or recurrent tumor, theoretical knowledge of interstitial
implantation and intraluminal brachytherapy, theoretical
knowledge of altered fractionation and advanced radiation

therapy and theoretical knowledge of radiation modifiers
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Knowledge skill

into practice to improve

advanced radiotherapy technique three- dimension
conformal radiotherapy, intensity modulated radiotherapy
and image guided radiotherapy, choose and apply the

techniques appropriate with patients
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2.6 annsalimuugimedadsnuunummdiliuazyaainsnansunmduazidonnisinugiog
uzSafivithesnadanunwld

2.7 ansalifuSnwnazuusiiiefulsauzddinssnvmdd  namsShvnasnadnaufes
mmﬁu’ami@LLamuLaﬁﬁﬁ’wﬁﬂaaLLazfgwaasmmmzau

2.8 gansaUsvifiunaasinmunantsinmesdsauddymidedinsnduidudvedsals
2.9 gnunsadeaiulas S N IRaWNINGauIINN1S NN F A

2.10 annsndsedihouzisaiiensinuiiindulfogavanzan

2.11 gnnsadamstugulunsfumesieseurivuas lestusunsieandedlasuenisdnns

JosiuansiudundnmasldangUoe

3. AANITNINAIUSIFS NI

3.1 2D Simulator planning 8e9tiey 50 $18/16ngNT

3.2 3-D Conformal Radiotherapy 8&191o8 200 iﬂﬂ/%ﬁﬂqmi

3.3 IMRT/VMAT 8gatiae 50 518/9idngns

3.4 Image verification 8g191eg 50 T18/1iNgNT

3.5 Brachytherapy-intracavitary (2D/3D) peNley 40 iﬁ&l/ﬂé’ﬂqm

3.6 Implantation %58 Intraluminal gusidunanisalvieriesedielos 2 18/vingns
3.7 TBI/TMI (dusudunsnisal) egredes 1 598/mangns

3.8 SRS, SRT, SBRT (Hdwuswdunnnisel) sgetdes 2 598/mangns

3.9 39U IORT/ TSE/TLI

3.10 Counselling/Truth telling aeetlee 2 $18/Mdnans

3.11 Radiotherapy consent ag13tiae 2 sw/wé’ﬂgm

4.3%1 Radiation Therapy

'
v aa a ¥ v U

frnufuazitilomaiidnduasirfedMiAsadeatusedsnm
4.1 Radiation Dosage and Units é]’aﬁ%’ﬂ% warAvemieaie Aidlunsfvunrundaa iy
Swmailseneuiiiiafes nsfuamuevessduariuunlesy AseEeng

4.1.1 Units of radiation dosage

4.1.2 Factors affecting intensity of radiation

4.1.3 KV, mA, Distance, filtration, Time
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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
4.2 Radiation Therapy Equipment L'%‘auifl,f"ﬁ'mﬁum%aﬁ%ﬁmLLazm’%'aq:ﬁaLﬂ%ﬂi’ﬂumsﬂﬁﬁ’ﬁmi
Siasnumnegeildlunsdnulsald savsansutunfaafidulsslond Sahuldlumanisunnd
Laziseszneu wdsdllennsseduinmiie egasdun Ineuus equipments Wuusenmenge
Fastaluil
4.2.1 Simulation
- Conventional simulator
- CT simulator
- MR simulator
- Respiratory monitor devices
4.2.2 Teletherapy ﬁaﬂﬁsuim‘%mﬁaﬁwq 79910 Generator waw Radioisotope S9nnaln
nsviunsaillaSduazdiulsenaunne wasauaudilunisidan laun Teletherapy 40-
100 cm FSD or SSD
- Superficial radiation, Orthovoltage radiation
- Megavoltage X-ray l6in Co-60 Teletherapy Unit., Linear accelerator
- Particle beam therapy 1u Electron, Neutron, Proton liag Heavy ion therapy
9
4.2.3 Brachytherapy figaisgusnuiilnsedviin
- High Dose Rate (HDR) Source
- Medium Dose Rate (MDR) Source
- Low Dose Rate (LDR) Source
390 Brachythrerapy treatment #1139 Tausld Uad Vaidy T5n15ld T8 wae

NATIUALINITSNY TN

1. Surface mould
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2. Intracavitary/intraluminal Brachytherapy
3. Interstitial Brachytherapy
4.2.4 weaUsznoumsaedsdviingnee Teua

- Collimators (Fixed/Movable)

- Beam direction pointer

- Front and back pointer

- Pin and arc

- Isocentric beam

- Immobilization devices

- Beam modification tu
- Shielding
- Beam Flattening
- Tissue Compensator, Electronic Tissue Compensator
- Wedge Filter, Wedge Angle, Hinge Angle, Dynamic Wedge
- Multileaf Collimator
- Tissue equivalent material (bolus)

4.3 Techniques of Radiation Therapy
4.3.1 Simulation

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

- CT simulation
- Positioning, Immobilization

- Motion management L% swallowing, respiration, bowel and bladder

- Contrast media

- Image acquisition and evaluation
- MR simulation

- Image acquisition and evaluation

- Contrast media

- U9 1Wu PET/CT simulation
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4.3.2 Treatment planning for teletherapy
- Treatment field, size, shape
- Measurement of field size in various shapes
- Effect of body inhomogeneity lung, bone, soft tissue
- 2D treatment planning
- 3D Conformal treatment planning
- Forward / Inverse planning
- IMRT/VMAT treatment planning
- SRS, SRT, SBRT treatment planning
- IORT treatment planning
4.3.3 Treatment planning for brachytherapy
- 2D brachytherapy
- 3D brachytherapy
4.3.4 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
4.3.5 Calibration and acceptance test
- Commissioning test initial mechanical, radiation protection, further
mechanical tests
- Radiation tests — Pin hole pictures. HVL and trimmer problems, alignment of
light and radiation beams
- Output calibration
- Periodic checks
4.3.6 Treatment verification
- Portal Film Verification
- EPID (Electronic Portal Imaging)
- Kv/MV CT
- KV X-ray Verification
- Optical guidance technology
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- Etc.

5.Clinical Oncology

frnufifedulsaeddusiiy

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

5.10 Staging of tumor

5.11 Methods of treatment

5.12 Result and Prognosis

5.13 Acute and late side-effects
5.14 Palliative care in oncology
5.15 Practice medicine in accordance with evidence based medicine, medical ethics and

patient rights (Institutional level)

6.Clinical Radiation Oncology

6.1 Principles of radiation therapy

- Radio sensitivity of tumor and classification

- Factor effecting radiosensitivity such as cell type, differentiation, size of tumor,
tumor bed, nutrition, oxygen, time dose volume relationship, RBE, LET, OER

- Aim of treatment and indication, curative, palliative, preoperative, postoperative,
intraoperative radiotherapy

- Factors effecting the treatment: cell type, stage of the disease, general condition of

the patient
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- Tissue tolerance, criticality of tolerance
- Possible complication and sequelae, prevention of sequelae
- Expected end result and method to improve the end result
6.2 Treatment planning for cancer
- Imaging and target volume
- Imaging modalities, procedures and technology
- Disease oriented imaging
- Image handling in radiotherapy
- Target volume determination in clinical practice
- GTV, CTV, PTV and relevant ICRU recommendations
- Developments in imaging
- Use of Simulators
- Determination of beam quality
- Radiation beam arrangement, determination of field sizes
- Conventional fractionation and altered fractionation schedules
- 2D radiation therapy, 3D Conformal radiation therapy and IMRT, VMAT
- Stereotactic radiosurgery and radiotherapy
- Intraoperative radiotherapy
- Total body irradiation, hemi body irradiation
- Choice and method of treatment techniques
6.3 Radiation therapy for cancer of specific organs
6.3.1 Skin cancer
- Basal cell carcinoma, Squamous cell carcinoma
- Malignant melanoma
6.3.2 Alimentary tract cancer
- Esophagus cancer
- Colon cancer, rectum cancer anal cancer
- Stomach cancer
- Hepatobiliary tumors, pancreatic cancer
6.3.3 Head and neck tumor
- Oral cavity: Lip, buccal mucosa, tongue, floor of mouth, gum and hard

palate
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- Oropharynx: Soft palate, tonsil, and base of tongue
- Nasopharynx
- Hypopharynx: Pyriform sinus, post cricoids and posterior pharyngeal wall
- Larynx: Suprasglottic, glottis and subsglottic
- Salivary eland
- Sinonasal cancer
- Thyroid cancer
- Management of the neck and the unknown primary site
6.3.4 Eye tumor
- Tumor of lid and conjunctiva
- Intraocular tumor, lacrimal gland tumor
- Retinoblastoma
- Melanoma
6.3.5 Respiratory tract cancer
- Lung cancer
- Mediastinal tumor
- Thymoma
6.3.6 Breast cancer
6.3.7 Cancer of endocrine glands
- Thyroid cancer
- Cancer of adrenal gland
6.3.8 Gynecologic cancer
- Carcinoma of cervix
- Endometrium
- Ovary, fallopian tube
- Vulva and vagina
6.3.9 Genitourinary cancer
- Testicular cancer, scrotal cancer and penis
- Kidney and urethral cancer
- Bladder and urethra
- Prostate

6.3.10 Bone and soft tissue tumor
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- Osteosarcoma, Chondrosarcama. Fibrosarcoma,
- Multiple myeloma, plasmacytoma

- Ewing’s sarcoma

- Giant cell tumor

- Metastatic bone tumor

- Soft tissue sarcoma

6.3.11 Central nervous system (adult and pedriatric)

6.3.12

6.3.13

6.3.14

- Primary brain tumor

- Glial cell tumor: Gliomas, astrocytoma and oligodendroglioma
- Pilocytic astrocytoma

- PNET: Medulloblastoma, ependymoblastoma
- Pineal tumor

- Ependymoma

- Metastatic brain tumor

- Spinal cord tumor

- Benign central nervous systemic disease

- Craniopharyngioma

- Meningiomas

- Pituitary adenoma

- Acoustic neuroma

- Arteriovenous malformation

Rare benign brain tumors

- Chordomas

- Hemangioblastoma

-Temporal bone Chemodectoma

Hematologic malignancy

- Malignant Lymphoma: Hodgkin lymphoma and non-Hodgkin lymphoma
- Leukemia

- Polycythemia vera

- Multiple myeloma and plasmacytoma

- Extramedullary hematopoietic

Common pediatric solid tumor :
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- Neuroblastoma
- Wilms’ tumor
- Teratoma
- Soft tissue and bone tumors
- Retinoblastoma
6.4 Management of disseminated cancer and palliative care
6.5 Radiotherapy of benign diseases
6.6 Palliative Radiotherapy
6.7 Radiation oncologic emergency
- Spinal cord compression
- Bleeding tumor
- Superior vena cava obstruction
- Etc.
6.8 Chemotherapy, hormone therapy, targeted therapy with radiation therapy
- Mechanism of action
- Route of Administration
- Principles of treatment
- Neoadjuvant
- Concurrent
- Adjuvant
6.9 Radiation modifiers

6.10 Radiosensitizer, radioprotector, hyperthermia, hyperbaric oxygen therapy

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 My Ilumesd [meauand 4auinuysannsialy]
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8.Related knowledge for physician

1. A35LIUTTUNNNITUNNG

- AnuduiussEinanmdiugUie nssnwianuduvesithe nseugInvsedugeuiunIs
M3 MITNYIUITE UL VBTN

- MeufiRdeifiousuAndnuasdinulngdusn WWn minenuwmwdiunnsostontig
MsUsERImUMUNaN s IeinnsanUiusnmsinwedsdeliles dedaudduies
naUselevifienaiintuannisUszneuividniaunssy mslininensmenisunndossduen uag
Pofiasaiuasessidlunsvihaumansunmg
2. Clinical Teaching Skills
3. Communication Skills
4. M3UszdiunaA M MIUSUUTIRaIAM Mslesfuanuides uasmuduAYeINsinYINeIUA
5. paAnTiileguaIw nMsuUImssnunsRulununsvIneIua
6. MIANWIIALIEAULDS

- vinwguagisnislunisAumdeyanieg m193wIn1s (medicalliterature) M3y internet

- M3UsEiUMIAn®1Ide Nseeniuun$Ide wasnsldinsagaluniseeusunanis
ANwITB699)

- mssindulaludayasiag mensunnd wazn1sihuuuRtunuguaUae
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AMANUINT 11

WianvaanisinausulukfasTauTY

domaruddmiussdudui 1
1. Basic medical science
2. Radiation Physics and Radiobiology
3. Basic principle of radiotherapy
4. Common malignancy
- Brain tumor: Gliomas, medulloblastoma, meningioma and pituitary tumors
- Breast cancer
- Connective tissue: Bone and soft tissue
- Gastro-intestinal cancer: Colo-rectal and esophageal cancer
- Genito-urinary cancer: Bladder and prostate
- Gynecological cancer: Cervix and endometrial cancer
- Head and neck cancer: Nasopharynx, oropharynx, hypopharynx, larynx and
oral cavity
- Lung cancer
- Metastasis: Bone and brain
5. Emergency in radiotherapy
6. Palliative care
7. Brachytherapy: Intracavitary insertion, complication
8. 2D radiotherapy, 3D-CRT
9. RT complications: Acute and late complications
10. Liﬂzammm%’mamé’ﬂqmﬁs{m%’ﬁ%ﬁaiﬂ (Diagnostic Imaging) dmTuritnsun1sineusy
a915985n w1 aziuAentiu tumor imaging Tne ultrasound, CT scan wag MR
10.1. Ultrasonography
10.1.1 Basic physics wazndnnsilesdureneios ultrasound
10.1.2 Clinical application, indication, limitation
10.1.3 Normal anatomy Tua1n ultrasound
10.1.4 LLUamamimnﬁﬁwm%amwaai'm'wG] Tnienziiesenuasszuy
93zeie9) 16l

10.2. Computed Tomography (CT scan)
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10.2.1 Basic physics wazndnnisibesiuveaaios CT Scan: Clinical
application, indication, contraindication, limitation
10.2.2 Normal anatomy maaai’mznmzuﬂumw CT Scan
10.2.3 LLUamamimwﬁﬁwm%amwaamdwf] Tnglanziiesenuasszuy
279787199 99nAWN CT scan 16l
10.2.4 New technology in CT scan
10.3. Magnetic resonance Imaging (MRI)
10.3.1 Basic physics uazndnnsidesdureeias MR
10.3.2 Clinical application, indication. Limitation
10.3.3 Normal anatomy maaai’msnﬂiwﬂumw MRI
10.3.4 LLUamamimwﬁﬁwm%amwa&iwdw5] Tnianziiesenuasszuy
278726199 31NN MR
10.3.5 Yof Yaideveinisnsineoizineg Welisuileuiunisngia
CT Scan
10.3.6 New technology in MRI
10.4. nMsnT9duseEtadedu q vessvuveTizineg Ine plain film, contrast
study
10.4.1 Clinical application, indication, limitation
10.4.2 Normal anatomy
10.4.3 wanan1sniaeteneineg Afine1saninesisines Tnatanziiiosen
PNNNSIELR
10.5 Image-guided aspiration, biopsy and drainage: Clinical application,
indication, contraindication, limitation Y84 procedure
1. Hemarudvemdngnsivvmanitauades (Nuclear Medicine) dmiudidniuns
HnousuanvFadsnyi
11.1. Basic Nuclear Medicine
11.1.1 Basic Physics
11.1.1.1 Atomic structures
11.1.1.2 Radioactivity
- Nature of radiations
- Artificial and induced radioactivity

- Characteristic of radioactive disintegration
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- Disintegration law
- Half life
- Unit of radioactivity
- Carrier, specific activity
11.1.1.3 Photon interaction with matters
- Compton scattering
- Photoelectric absorption
- Pair production
11.1.1.4 Production of radionuclides
- Reactor - produced radionuclides
- Accelerator — produced radionuclides
11.1.1.5 waeduy
11.1.2 Instrumentations
- Dosimeter
- Survey meter
- Scanner
- Gamma detector
- Gamma camera
- SPECT
- PET
- Well Counter
- Liquid Scintillation Counter
- Data processor and Computer
- Semi conductor detector
- Liquid scintillation counter
11.1.3 Statistics of radioactivity measurement
11.1.4 Radiation Protection
- Radiation hazard and their control
- Safe handling of radionuclide
- Decontamination and disposal or radioactive
- Maximum permissible dose of radiation

- Radiation monitoring (Radiation safety instrument)
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- Laws and regulations
11.1.5 Radiopharmaceutical
- Preparation and storage
- Quality control
- Selection, dosage, mechanism of action
- LLas’Suq
11.2. Clinical Nuclear Medicine
11.2.1 Diagnostic
11.2.1.1 Functional studies and
11.2.1.2 Organ imagings (Static and Dynamic) on
- Central nervous system
- Cardiovascular system
- Cardiovascular system
- Respiratory system
- Gastro-intestinal system
- Genito-urinary system
- Skeletal system
- Hematological system
- Lymphatic system
- Endocrine system
- Miscellaneous : - tumor, monoclonal antibodies
tumor, infectionetc.
11.2.2 Therapeutic § clinical application, indication, contraindication,
complication 1030155011 1Ay radionuclides U@ 19U I-131, Sm-153, P-32, Au-198 etc.
11.3. Skills (Technical and Judgement)
11.3.1 Usage of Radiation Detector
11.3.2 Radionuclide selection judgment for each examination
11.3.3 Image interpretation
11.3.4 Protection and elimination of radioactive agents

12. 391 research MFUTMTIANTT AIL1DINGY 18
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(% o '
v v v A A

Lﬁammmfﬁfm%’mmwuﬁ 2 fdudiudnannsysudud 1 fe

1. Hematologic malignancy: Leukemia, lymphoma and plasma cell neoplasm

2. Pediatric malignancy: Ewing’s sarcoma, neuroblastoma, osteosarcoma and Wilms’
tumor

3. Other brain tumors: Choroid plexus tumors, CNS lymphoma, craniopharyngioma,
ependymoma, and pineal tumors

4. Other genito-urinary cancer: Penis and testis

5. Other GI malignancies: Anus, liver, pancreas and stomach

6. Other gynecologic malignancies: Ovary, vagina and vulva

7. Other head and neck cancer and metastasis cervical lymph node of unknown
primary

8. Pain management

9. Principle of combined modalities

10. Advanced radiotherapy technique: IMRT and VMAT

11. Brachytherapy: Surface applicators

12. mudAeafuszuumshaususiigg mssnwlseuziddussiugusy saufenssnm
Fuaeliidnfuuunvesnsuinsansisaauldmumnsgindn (elective 3sdsnwantuilaly
training center 889ty 1 §UAA)

13, mmﬁmmL%’ﬂiwé’ﬂmaﬁmﬁ’ﬁ%mim‘%w%umfamiém%uﬁa LAZNNSTIIUNATY
o (elective patho 2 &Uni)

14. muduasiiilaliAnwmdnnandinuusduiiiieadeatudithonads luivengseans
Faumans ghuTnvmans nunsvmans uazdnyg lan undn a13ed umansyuvy wazdun

(elective @919uq MAIdoe 2 dUAMA)

Lﬁamﬂawmﬁﬁwwé’ussﬁu%’juﬁ 3 fdufiuduansedudud 1 uas 2 Ao
1. Other rare malignancies (childhood and adults, CNS and non-CNS)
2. Management of residual or recurrent tumor
3. Brachytherapy : interstitial implantation and intraluminal brachytherapy
4. Altered fractionation
5. Radiotherapy in benign conditions

6. Advanced radiotherapy technique: IORT, SBRT, SRS, SRT and TBI
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7. mmil,ﬁ'mﬁu chemotherapy, hormone therapy, targeted therapy with radiation
therapy Tuus
- Mechanism of action
- Route of Administration
- Principles of treatment
- Neoadjuvant
- Concurrent

- Adjuvant
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ANNENTIUNITNTANINA U ILATAMENITUNITNENENTT FeTIBwINkaziln1TeniinAaselull
1. fUeAEnTR1TEUeuNNgaNYIe gunslanzuzna (MUSne)
1.1 iamdsnwilugruegiiszaunisalanuunmeemans@nyiasnsdnnisfineseaunouuSea
1.2 Teuinulunmsdariunuaulnausy nmsaiiumsilneusutaznsusslunsinausy
- o = 3 v a v = 3
wislinsilneusuduluauiusfamunisfnenvasnazinme
1.3 e Unwlugiugdiliussaunmsallunisiaiudngnsiaznisnsiausailivanduiineusuly
FEAUNMINGNUUALTEAUUTENF
gy o ] a v da a =
2. ungunwngsswa wWiudsznn fantiniaivisdmen (Mdsnen)

2.1 feaeu Trmusnwlunsadiunisiielinistineusudulumuiusiasunisane

2.2 UsEanunuanasiuAenNssuNSUSEIAUNSENNEANEAS W lAn1sALHuN1eU
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msfnwndulumeanuseuios
2.3.UsEmunnenssUMsAndandidnTunineusy
2.4 firsanmsiiiumssusuUssanaiifetosiumsinyinasusunuiineusy
2.5 Sadsziun1sdnnisiineusuluusiagd
3. unngwidlegeasas Iszasny FvthanunFdinuuazuzisaine @Uine)
3. nfufuuikunuiineusuy lupueunssunmsilneusuuaraous (era.) a1v5s@snun®
3.2 guassuvatiuayu aladnisiaralaininvesidisunisineusy
3.3 finrsanmsiuiumssusuUssnaiifedosiumsnyinasusifinousy
3.4 MAuguan15InUsEIEUAIL milestone
3.5 Miuguan1sInUseidiy EPA 2, 8 uag 13
3.6 guatadouwasn15Inaey ORAL veaseiunivdsnwuasuzsainenndin dvsuunng
$edsnw
3.7 Sadsziun1sdnnisineusuluusiazd
4. ffinemansasdumdvdinne uawndad Huinwn)
4.1 MAuguwan15InUszIiuaIL milestone
4.2 Miuguan1sInUseidiu EPA 1, 10, 12 uay 14
4.3 quatorpuLayn1aRaDy MCQ vesselivudaineuay fadsnwiiugiu
4.4 3dsziunsdInnsineusuluusiagd
5. wrguwngdnmg senazya (Usesun1sinausy)
5.1 18 program director Amuadvung 2uHUMNTUEAIBINIATYT Rnnumiugua
Uszlliunaaziinan1TUss U9 IWUILELNURNDUTY
5.2 \Wupazeunssunsuulsuarimurunulneusu “a1unisdsnuinazuzsainen” veq
1A
5.3 Wuanreynssumsiflewdsunsnseysyiiiuanduilneusuvesniain
5.4 1w Mifugua Yseiliunatiienuniu nalalumsdnnsiineusuitelidulua
WNMINEUeMN U UENBUTY LaraRnAdaInIlNMeiannSgIuYRITIYINe S SaduNndY
5.5 gualardnn1319nsUURU service activity SIRUAANNITEUTBEVBIMI1NSU TR
5.6 AN139AM1319 academic activity Yol FunsEnauTY
5.7 fuRaveumiuAnsuluesmsUseAuguammsinymdsTyyuasnsausesnanm

5.8 503Us¥sUANENTINNMIARERNEL I FUNTSENBUTY
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5.9 damsdefeadsuilfetosiugidhiunstineusy

5.10 guanaziiiauetamuesiidriumsiineusudenussyuniain

5.11 AMiuguan1sdnuseiiiuniu milestone

5.12 MAuguan1sInyseidiu EPA 4, 5, 6, 9 uay 14

5.13 quatedauuazn1sdnasy MEQ o3l ivdsnvuarusiiaivendidn dmsuunndsed

$nwtugs
5.14 TaUszdiunsdnnisiinausuluusiayd
6. sa9ANEATIINTEUBUNTEIRUANA ReFall (ns3unng)

6.1 \udunuwnuaulnausuy Turuzeynssunisinousuuazasus (ard.) @19133@5nen uay
Wannangnslvidenndesiudeimunvessyine de Sadunmd

6.2 gualazUszaunuiFesmsinasuiiioyditng fu era. 919ne1deSedunmnd«

6.3 AoanswarUsvanuanilag Mieadu ena. 19nendesadunng«

6.4 @LLaLﬁa%ﬁmﬂﬂanﬂudau interpersonal and communication skills Lag
professionalism

6.5 {WunuzounIsuNIsUTUUTMas RN LNURNa UL “a1niadsnyuazussaingl” ves
AT

6.6 Huanraynssumsiilewiounismsalseiiuanduilneusuvesnain

6.7 gua wam. /nau. ludhu patient care uazdnnsteiesFeuiiieadostu wam. /mau.

6.8 quani3ousenvna educational program activities iU N3 elective Hamelulszmeuag
AneUsIne

6.9 AMnugLani1sInUseLiiumu milestone

6.10 MAuguan1sInUTEiiu EPA 11 uag 20

6.11 guanisUszdiunalusiednuszaunsalinSdsnuuazus59iven

6.12 TaUsziiunsdInnsinausuluusiayd

¢ A -4

7. §28Aans1Asduneunndsuniug #saed (n3sunis)
7.1 Wupnreunssunsuuluar e ulineusu “a1unsdsnwwazunsaiven” veq
1A
7.2 Wupazoynssunsiflewrsunsnnalssifivantiflnousuvesneiv
7.3 AAUNITINITY ALARAISN research activity

Y

7.4 gualasanis selfreflection wag feed back Y83 WyN. /NAU.01% AINTTH Homeroom

225



7.5 AMnuguanisIndseLiiumy milestone

7.6 Muguan15InUseidiu EPA 3, 7, 14 uay 17

7.7 quatodeuuagnsdaaouresmeiunadnudnamsdugs
7.8 TaUssiiunsinnsiineusuluusiasd

a a aa a

8. 919U NNINYIINNT WYANAR (NTFUNT)
8.1 Wummuzounssun1sUTuUTmas i unuRnausue “annniadsnyuazussaingt” ves
HRGELY
8.2 WuanreynssunsiitewSounisnsisdsediuanduilne usuvesniain
8.3 guarnaseuTeglunisufiRauueniiaives wam. /nau.

8.4 daaurinueaunuilUszdnyuay practic-based
8.5 Miuguwan15InUszIuAIL milestone

8.6 Mriuguan15InUseidiu EPA 18, 19, 21 uay 22

8.7 guatedaularNIIInas U e INTE N InaNT
8.8 TuUsuLiiunsinnsinausuluusiasd

9. 81915811 YuFITIA! (NFIUNT)
9.1 Muguani1sInUsuiiiu EPA 15 uay 16
9.2 TUsriiunsinnsinausuluusiasd

Y o =2,

10. vinthuwndgidrunisilneusu (nssuns)

10.1 Wunssunssuiausiugiieaiunalnmsmunumsgunsiineusy

102 Hudunugidrunstineusy Hauwngussdiin wau n) wasunndlinu uau o) 32ty
Msfsusitusiia navesnsiineusuismngld MseenuUULILNURINSUTH MUY
an nn1sUfURu MImiuguakasUseliuukuuiinausy 3R susmsianIswuny
Hnousu

10.3 ideyauazanuwivlunisusyiunmsseus uazdszdiununinnsinnisiieunsaeu

10.4 Wushunusulianuiuiuiivesdnsunme

10.5 guamnuiFeudeslagsimvesnisliuinisluduiiieadestuwmmedldnuuas unndusyaniou
maild3useUmIng

10.6 9AA1319N5L58UNTERU LagAanssuAwnIsneluaivivn Iﬂ&lﬂi?ﬂﬂ’l’mLﬁu%’aUﬁﬂﬂ

program director

226



10.7 Yszanunuuazudlodgmssrhummdlduuasumdusysdmiumeivludosiuuaslv
NIDANNBIANTELALA
10.8 \Juusyanunussninernsduazdidisunisiineusy
10.9 figmnalunisudlumsnisalianznih uazqualifiinfumsiineusuaudulfiRnusadeu
Y9INTRNoUTHaYAME LarTgauliinaee1915ddguaknndldnuuazunmdUseatnunsu
10.10 usunudidrsunisiineuss Tumsusseusing o suitlésuneuvne dsil
10.10.1 WupaiznssunsmMsAnuvdaiavesnein Whsmmsussguifedosiu
wéngmsmsiineusue edldusinlunsuims Muun senuuy MNUHUNENGAS
waglvidldurdlunisusediunanisineusue TuwsazUnisfinw
10.10.2 Uszqaiitewannudly gilomsuftRnuvesmmedliuuasunmduszaniou
Tuwsiazd
10.10.3 Uszyunaivn iethiauevidelvinaiuii Aeafutymiindusswintenis
fneusy WlonainFesve
10.10.4 UseaAniznssuNsAaIAssLazAMEnsINAS PCT
10.10.5 \Hupnznssunmsvssdouvesninivnv
10.10.6 $uUsziunsdamsinausuluusast
11. gAan Induds WamdhilaneatuayudienisinumdsUSyn (avyns)
11.1 vimsdanisnszuaunsinevsulidulumuimuavesusasy
11.2 imsdnnisFesmsaeuiliinatesiumsiinousuveusiazaviin
11.3 SuRaveulieafumsnuvensulsyafiieideduusias block
11.4 wisndoyauazienansmsUssiuannwenumsAnwiienisnsaauseiiiu
11.5 uglidoyavidonsudednonuludewuieiunisiineusy
11.6 Wuavuazduiinnenunsussyuifstunsisounsaou
11.7 Yszanunuiumhenunisuenuazmeluiifsatunisdounsaouisnousasndasyan
11.8 WikU3nw Juuy unzquanuganIsvesrheinnis
11.9 Sw/funindsdosvnisneueniazniely
11.10 993y 9 sudiléFunouvineg 1wy dauszay/duu iRnuumunsdlyaainsan wae
12. inms nesiiaa Wwthilaneatiuayu dennsAnwmdalzyg daeauns)

12.1 Ys£auuni1sannanIsuiIvinIsaumse activity

12.2 YrgdnviesdaunazANaay
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12.3 myUssidiuinedtunisineusuiazinauasudeua logbook warUsyaiananisusziiu
12.4 Sufiageutufinnaiiu CME lussuuwnmean
12.5 Uszaunudundisnuneusnuazagluiifendunsissunisaeunisneulas nasuTeygn

12.6 S/funiniisdosivnisneueniaznely UiRnuumunsalyaaingal 18

12.7 91udu9 auiilasuneunug 1wy veeudAiumngluUssannsluwazinsssme yusa “a
= o X v
atisawadailiduduly
9 o0 Ju 1 Tgueu w.a.2561
BJWO GL)/M)/:J"\

(Wewnngdsna wWsuusean)

SNENNISIUALIALY TINHNNIAIBNSIEINE
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AANUINA 13
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1
2

3

&
pm—ry

U
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ANHINIAYISIHINY

AMSLNNYANENS UNIINYIAYFIVATUASUNS

=1

9 010/2561
o & ¢l = g Yy ¥ o P
LiENLlﬂﬂﬂﬂaqﬁlqiﬂﬂﬂiﬂﬁ'\ﬂ'ﬁﬂﬂ'ENE\!L‘U']iUﬂ']iﬁ\lﬂE]Uill

Un1sHnausy 2560-2561

wielvunmglinu/unndusgdndundrsunsiineusus lundngasiiordidnsuansainuiaiig

a IS [

FrurglunisusenavuivnTnasnssy @1u15985nwinasuy59ing) AMELNNIAIERS

U AIneIdvavauaTunIin A LugihUTnwlunisissunisaeunaglinudismasluaiuteg Lay

Y

Wialinisinausuiuseansamdulusieainuseuses F9wausenielinnnansdninivnsdinen auy

a [

WNNYAIANTUTNINGNdUEVAIUASUNS LT U119 NUT N L UTDI wnNgUTEI1T1U (Y N) Lasknnely

1%
o

MU (wny ) Ysgdndnnsilnausu2s60 waslilinseniiilaegamulssnieaduildssetesaluil

wndldnu, uwwnduszdndau 919138
Lua.Nwey1 N3N HYemans1sdunndnganila uasndad
2.udiouius sennuifus wngndgesesa 35ERT1Y
3uaugua Juydl HYLANENIIANTEUNLUNNITUITUS T59A
4.uenTINg wonwydng WIBWINENMY  Fenazya
5ua.nY WINSHUNeA WANENGIRNINT WeAINAA

3
v A

wihlunumvesenaseivinunaluiica
1. WAuugiuazguan1sdnununsans vaenndesiumingnskazhuiuf inme
Ane U mAIUNSEELANMILIUITEAS L ULEDU
Takuzinlunsifanssuivnswasnsu UMY
LETUASINATYTTIURALUARNAINYBY NN, / WAV,

ada

Ui wam. / wau. Slanadnfselvdnunnduarmimsmuludaungnieuasmvingay

A e

U UReu
7. fimswulzyaneiululszhegiadiauesgnosiiouarass dwnauazaouiibilulununay
flaveIe19138NUTNY

8. MBS WIANNAUTeITRYAIINMTUTAW
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9. WewulgymuesfidrsunsiineusunnuanisusuliunseainmsuSnwnlunsds - dldawnsali
mUsnwmeauewazldldomduanudy  huudduiivssgunisiBsunisaeuainn el
p1sIvudUIsEuANUAniuYIaLwImawnly  dudulguissauliudsusesuunuanuiineusy
WetinusyyanTzsaaI

yAE o Ko ow
aidawadailiduduly
Usgmiel oy Tuil 1 Squieu w.e. 2561
O wo Gljfb/t}/:ﬁ
(Weunnddsna wWsnusenn)

SNWINSTUALALY FINUINIAITISIEINEN
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AANUINA 14
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ANHINIAIVI5IEHING
ANZUNNYAIENT UWIINYIAYFIVATUATUNS

7 011/2561

Y o =

1599 LAIN91A158NUSN 19U NN LIISUNISHNBUSY

v

#1598 nwazuzseIngn UszdrUnnsilnausy 2560-2561

AMAIVITIEINYT  AUTWINNYFERS UMINYIBYEIVAIUASUNS  VOLFAINIDISINUTN®19UIT8

v

windiinsunisiineusy awsidinyuazusiseine) UsedUnslineusy 2560 - 2561 #ail

wnwndldny, winduszirtu 2915eiUTnEn3Te
Luaton3us sanantu WnngngegeeTa 35EnTy
2.ua.ugua Juyl AYIEAENTITEULUNMETUITUG NI
3UAAYY VBV AYILAIARN I TIUNLUNNSTUINUG W59
4 uensIng ngnuLdnd WnngngegeeTa 35EnTy

3
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v o el 1= Aav Ao
MNNLAZUNU MBI IINUIN81 T8 Ll
1. SullaveuuazarunumsiniTevesiiiSunisineusilviaenadesiulaseseidy
2. aueervimitniensdnuinuTa

1

v o ° & o= 5% o =  a -1 = a
3. s[fVW"ﬂLLugquLagLUumﬂﬁﬂUqLLﬂ%L F]iUﬂ”IiNﬂE]UilW]LﬂU?ﬂULuanWqﬂmqwa LUIAALLATANT

v
a =

ﬁﬂwﬁéﬁ’aiauﬁy’aLLr’flszJ{]Q;mﬁmméuu
4. Tmuuzihuasduivinuiieatunmsdeunidesaznsldnim
5. Aamunsandunsidelnlulumuununuazsuingeunisuszdiunantsvinidelunnlnis
HnausuaunInazudlasa
6. limnuiuveulunsasudse wu msaevansinus (Judu
Weidaustn i duguly
& s Fuil 1 nsngrau 2561
Oswo el
(Wgunndgssna wWsulsenn)

SNEINISIUALILY TAUTNAAIUNSIEINEN
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AANUINA 15

andnsquasneduaglulsineunadevaruaiuns (Clinical privileges)

AU1BF9 S N IazuZS I AAdESeEInen

1. wnndldnud 1 (intern)
1.1 Therapeutic and technical procedures fiansnsavilalagagnieldnisiiuguares

LY o

21T NN IATN W

o

- MTEIRSIANBUTENEUNTIRINY WAL AT NWINILSIFS NN

[ [

- msdmsShwkasauan e luganiuTadshw

2. fFumsineusuTWln 1
2.1 Therapeutic and technical procedures fi@mnsailanienuies lifssiionansdninu
LA
U
- dildaygelivivinanislag Mesues
2.2 Therapeutic and technical procedures #iasnsavilalagegnelinsiivguaves
919158 WNNETIFS NN
- m3sudEne Wieliansanitdielianudludelasuidsnuvield dfiaany
o < 2N Y o Ay 1 Y]
Pudugthemsinsuiddnuilutidavesnssuiunssnm
- MSILATEIINABINISTNBINNISIANLUU conventional simulation wag CT
simulation Tugheildfiarudnduseiudiseddsusdsnw
- ASILATEIINABINISTNBINNISIAN LU conventional simulation wag CT
simulation iuijﬂwﬁﬁmmﬁwLﬂuLiaﬁi’guﬁéfaﬂﬁ%’u%’a%%’ﬂm
- nsinsanigthemsiasunsameiidlaewmatale sulutanisnuazivun
Usinausedliiudheusiavsne
- ANSINBEUNNTTAINIGSIE
Yo N Yy  ac oA A o ) [ |
- MSWSIASNENSEeElNanI83s NS LALATBIN AT UNNS AR LS LUTBIlNT 9B
[l . . v < [ s v 6 a
$19M8 (intracavitary) TugfUasugiSeledgdauiugans
- MTEIRTIANBUTENAUNITININYWAL AT NWINILTIFS NN

[ [

- msd@msShwkasauartheluganiuTadshw

o w

- mMydenseuanngu opioids: morphine lagdniaan 1 wwew idialagyusuiu

2.3 Therapeutic and technical procedures #i§dlaiougalsivh

LR
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- nslinmsShwisgaividavsesesiuuindn NseninangUieidiegluyeiused
eI aNAIINEATIAUT 1N AT USIFS N ILA?
- MSASIEShwsTerlnanieds surface mould warilamsasiladnsunisiuiantsbu
XA ' . .
LBLEDYDIIINNTY (implantation)
3. fiinsunisiineusudwln 2
3.1 Therapeutic and technical procedures fignansavinlameauies lidesdinnasgmiiu
ALA
Y
- NSLATBIIIARINITINBINNNSIETIUU conventional simulation wag CT
. . v A o & P a v Yo v au
simulation TugUaeiliinnudndusswiundedasuisding
3.2 Therapeutic and technical procedures fianunsavilalagagneldnismivguaves
G4 fu o
D195TLNNESIFTN W
- m3sudine Wieliansanidielianudludedlasuidsnuvield dnfiaany
o [~ U Yo v A 1 1Y)
Tudugthemsinsuiddnuluridavesnssuiunissnm
- MSLATEIINABINISTNBINIISIANLUU conventional simulation way CT
. . P AV o o & | | v Y v Ay
simulation TugUaeildianudnduswiundedasussding
a 1 v Y v aff a = a o
- nsiasanigtheasldsunisanesdlaemailale auluianmsfiauasivue
USunaudedlvnudiieusassng
- ANSINBEUNNTTNEINISTIA
- MSWSIASNESEeElnanleIs NS ldLASBIL A NS UNIS IAARLS MUY DILNTIVD9519NE
(intracavitary) ludUasuzi5setezduiugans
- N9EIRSIANBUTENAUNITININYWALNITI NWINILSIFS NN

]
Ay v Ay

- msd@msShwkasauartheluganiuTadshw

o w

- MsdenseiulInngy opioids: morphine lagdnfiavian 1 ey lidinlagusunu

(% '
a

- nslinmsShwsgiaiividavsesesiuuindn visseninengUlieidiegluyesused
S endnniasadur e ileTusdsnviug
- Aslnsedshwiszeglnaniedd surface mould
3.3 Therapeutic and technical procedures ﬁé’ﬂﬂi@i@ﬂ@lﬁﬁﬂ
- slEsdEsnwszerlndmeitiluniesdlodnsunsinanusluiedevessrme
(implantation)
4. fiinsunsfinousudiudi 3
4.1 Therapeutic and technical procedures fianunsavilddenues lifosdionarsdriifu

PILka
Y
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- NSLATBIIABINITINWINNNSIEVIUU conventional simulation way CT
. . v A o & P a v Yo v au
simulation TugUaeildinnudndusswiundedasuisding
- MTEIRTIANBUSENEUNITINIRYWAL AT NWINIYSIFS NN
- msd@msShwkasguarthelugansuTadshw
4.2 Therapeutic and technical procedures fiansavilalagegneglinsmivguaves
8197158 LNNEITIFS N
- m3sudEne Wetansanidielianudludesldsuidsnuvield dfiaan
o [~3 v Y v AU 1 [
Iudugthumsinsuidsnulurdavesnssuiunissnm
- NSLATBIIIABINITINBINNNSIETIUU conventional simulation wag CT
simulation lugUaeildfianudndussiuisealasusadsnw
- msiasanigtheasidsunisanesdlaemailale auluianmsfiauasivue
USinausedliiugtheusassne
- ANSINBEUNNTTNINIGTIA
- MSSIATNEsEeElNanle3T NS IALAS DI RE NS UNIS LR LS LUT Bl NS IUB4
[l . . P2 < [y = v a
319N (intracavitary) Iuaﬂwmmmmzauwuqam
- msdsesziulanngu opioids: morphine lngdfinan 1 ey luddinlagusuia
4 [ % a o % &l o % :.’/ 1 d' L2 o U I 1 v v A
- nslimsshwsgaiividaviesesluuiidn Neseninngieidseglurieiuied
$NensandIINETIAUT 1N AT USIFS N ILA?
- MSASIASNEsEeElnanleas surface mould kagISHeLASILBANNSUNNSINARLLS
TulielBv839379n18 (implantation)

4.3 Therapeutic and technical procedures ﬁgﬂlﬂiaymﬂﬂﬁﬁ’l

- lud
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21ANWINT 16

A15USIULAZINATINISRBUTTAUTY

1. 52AUTY Intern (l@WIzWANETdNU uny ¥. FUTN 1) Fvewmangnsy. Jaudintuge Useiluna

| [y

& Y val \ " Y &
WWusgauazhuulndianseauazkuy (Grade) AMUANUNUNELALANSEAUALLULYDY Aanalul

FEAUAZLLUU AUNLNY ANTEAUAZLLU

(Ronilavienia)
A e (Excellent) 4.0
B+ AN (Very Good) 3.5
B A (Good) 3.0
C+ wald (Fairly Good) 2.5
C Urunans (Fair) 2.0
D+ 89U (Poor) 15
D 991N ( Very Poor) 1.0
F an (Fail) 0.0

2. sEdutudl 1 usnmsuszdiudu 2 day
2.1 m'ﬁﬂizLﬁuﬁm%’wizmﬂﬁaﬁ’mﬁ’msﬁm%uqq #1UVINIMERSNTUNNEATIN
I¥nzuuuaautaidey (MCQ/MEQ) Uagnia/msvinauds (Useiduainug) siuduagiuy
UszifiunsufUiRnuseiou (Ussliuiinusiazianad) 990 4 518391A8 nYdseansdmiused
wnnd wpSaineuardidsnuugiu nmanstuedestugu uassdinevhlvlaednsfiarsan
insaluusiarinuiuluivssgunisBoumsaeuvosnainsdine tlsinsatesnin B axdesi
nsaeUgaNAATIUsT YR
nEnnasinIFAnInE M UTIE IS e SaEshw g (emadeuiiinnnivie
Wiy 50 Japzuuuiu sniidutineguuuag)
- fldsumsuuuTsadenaud 70% ululdingn A
- flFFuazuuLTIRdY 65-69% leinsn B+
- flfSuAzuuLTILRAY 60-64% ldina B
- flfFuazuuuIads 55-59% ldinsn C+
- fhlfSuazuuuTIedY 50-50% ldinga C
- flfSuazuuLTIRdY 45-09% ldinsn D+

- nlasUALLUUSINRAY 40-44% LaLNSA D
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- lefuariuusuRaetesndt 40% lanse F
vay v 5 ! A ! [ ¥ o Y v o Y o
AnlaAzLLUTININT 60% riioinaeuldinunwaziawinisaeunisd Ineivunlivinnis
douwndala 1 AsY ndanaeuwidudvgldinsnasaaud B wagnsaiiimsasuundiintuluigng

ann$adsnw Jud5uReveu dndeunuegudihiiuntuazlisunisuiunsaiu 1 szau fie 1nsn B

'
o

Igsudunin B+, B+ Msuidmnsa A nsdifiaouudiudinzuuuiildssrinit 60% azdinnsiides
i ssgaihensAnymdsUS e weanieiv Lﬁaﬂmsmdwﬂﬁﬁﬁﬁums?lﬂamm $ideu
svsutuniolyl

2.2 Mmsussdiufioniadoududany milestone vasamauF@inwm awvhmsUssdudidn

R

fumsiineusumuuuunesunsUszdu 4 fu Lilegirfithiunsiineusu achieve milestone fn
entrustable professional activities [ﬂ?ﬂﬂ\/m/’)ﬁ’ 759884989 EPA] it Sudelsl uenanildsd
N139533a8Y log book YBIEUNFUNISHNBUTH HHUNMININENTTURNDUTUTIRLYINIANLNEUA
nsrunsUssfiuitensidentudludinmenssunsdeuueda dunausadsnvy
3. seeutud 2 wennsuszdiudu 2 dau
3.1 mstsudiudmivlsenadotastudintugs aieinemaninsuwndaain

3.1.1 TAzuuuaey OSCE Uansna ileUszidiunim ethluldlunissninga
eAvsEshwnazuzSInerdind mSuunmd Sadsnen Tneldinasinislinziuuniunisasu long
case [17AHWINT 8:allan73d8v long case examinationflagnauaauamIATIALNINTUTIUAY
Wiedonimaiiazldaeunasimun critical error Tnsazuuuililundassuazlndusiavious o
100 leapuiaianssumsnuasuiiaslu station iWeafuazyiing consensus AzuuuLilBLIuAzLLL
nansfizt U4 lunsinnsaneld

3.1.2 WazuuudseiumaufiRnuneoifeu eussdiuinusuasanad uazih
avsuulalUlFlunsdnnsndmsuneivsadsnwinans

vdninaTNsAnINIATesUsiarEin (Femadeniinnnniudewiniu 50 Papziuutu o

nthuilnaziuua)

- ldsunzuuusamadssaus 70% uldldingm A

- fldSunvwuusinade 65-69% LN B+

- dlESunswuusinade 60-64% lénse B

- dlgSunsuuusinade 55-59% lnsa C+

- flFsunsuuusinade 50-549% lense C

- EldSunsuuusinade 45-49% l§nsa D+

- dlgSunvwuusinade 40-44% lénse D

- nlasuALLUUSINRANLRENI 40% LakNSA F
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ANlAAZLUUTINAINT 60% Fvdehaeuldiuuazioninisaeunies lnefdmualivinnis
douwneila 1 A1 ndanaeunidudivzldinsnasanud B wagnsaifinsasuuifiiintu giaey

Hupgudhnuaglisunsuiunsatu 1 seau fe nse B lasuilunge B+, B+ lasuilungm A

'
o

nstapuLAFIRAIRELUUNIAGWINT 60% AeiinsunTeinUseyulnen1sAnwInaIUSyy e
Y7 e san el Sunisiineusuy WaldeussRudunsalyl
3.2 MsUsziliuiienisideuduluesanausadsnyd awvinsusadugidisunisineusy

N

M3 wuueTuNsUTEIEY 4 du LitegdnElinSunisiineusy achieve milestone M1y entrustable

professional activities [71ANWINT 7:718aiden EPA] inmualinsoli uagnsiageu log book

YDIELTISUNISENDUTU A INIUNUNNIENUURNDUTUIIREYINIANUNLIINITHIUNSUSELIULNDNNS

Y
[

Foududlusmauznssunsaeuvesn aunaussasnuy
4. szautud 3 wennnsusadiudu 2 dau
4.1 miﬂizLﬁuﬁ’m%’uﬂizmﬂﬁaﬁ’mﬁ’msﬁm%’juqq AU INYAE@ASNTUNNIAATN

4.1.1 T¥n1seeu MEQ Lﬁaﬂﬁzl,ﬁummi wasihaswuuilg Ul lunssmnsadmiu
einadnvuarasiineadindmuunmdidinndugdeeieuaeuazvetoaauaneianse
ynviuluavFaEshw vivuae 2 teuavin1sussguiananaueInity kaviansanaeinisv
azwudluusazmounouilulddoussiuag 1 9o WedeuladaasinssiuTuAzLuLLions
LASA

4.1.2 T¥AzLuUINNI591AaNTIH Review plan hightech uagAzluuUszidung
UtRnunediou azuuulssdiuainaniuilneusumaden ileussidiuwinuzuazianad wagih
ﬂzLLuuﬁlmﬂl‘ﬂumig}'ﬂLﬂifﬂﬁ’m%‘ui’]ﬂ%"lﬁ’]%%%ﬂ@’]ﬁ@ﬂmi%ﬂ@ﬂ wazUsrauNSaRYIINSa @SN
LNUINS IRAZLULEINSUAINTTU review plan hightech Fsanausuulssfiudiionisdeaey
U850 radiotherapy evaluation [ﬂ?ﬂﬂ\/mﬁﬁ 7:97881089 EPA]

mEninasinIIFRLNIATaI 2 9183 (@anAtuisnnnivideitiy 50 Papzuuutu o

niuliaavuuuas)ie

- S l¥supzuuLsmRassad 70% Fululdinge A

- SlEUAsLUUTINRAY 65-69% lALnTn B+

~ dldsuasiuusLLeay 60-64% lanse B

- flesunsuuUTIRAY 55-59% lense C+

- drl@suasiuuTILLeaY 50-54% ldtnse C

- drl@sunsiuusILeaY 45-49% e D+

- drldsuasiuusLLeay 40-44% ldLnse D

- nlasuALLUUSINRANLRENI 40% LakNSA F
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Ailfnzunusmeingy 60% azfieiaeuliiriunazdoshnsaouudimn Taedmualivins
aouufiald 1 ads ndsanaeuuiiudiaglfinngeanud B uasnsdiiifinsaeuudiduiatu fildeu
B\i’]uagjLLéj’J%IG’]j%J‘Uﬂ’]iU%JULﬂiﬂ%u 1 sy Ao 1nse B lesuiluinse B+, B+ Iésuifuinss Auenani
dlenzuuuluneinleivmilaioonin 60% msantiflneusuenafinnsanlsideaeuuein

4.2 m3Usziiuionsdsaevueinvesanauiidinwm asvhnmsussduithiumsiinousy

%

P LUUWesIMSUSEEL 4 fu Lilegirdithiunisiineusy achieve milestone A3l entrustable
professional activities [27AxWINT 7718821889 EPA] fitavunliviielsl uazmsavaeu log book
vosiinumsiineusy deunasivnsaantuiineusuiaazyhasmnoudanisiunsussifiuiions
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Wadan1suseiiiv
ﬁmmﬁﬁugmma%’aﬁ%’ﬂwﬂu‘lmmL%ﬁ (Clinical radiation oncology) luguseqai
Natural history
Definition
Etiology
Principal of molecular biology
Epidemiology
Spreading of tumor
Grading of tumor
Method of investigation
Classification of tumor
Staging of tumor
TnensounqungulsausiSasadaluil
1. Skin cancer
-Basal cell Ca, Squamous cell Ca
-Malignant melanoma
2. Alimentary tract cancer
- Esophagus cancer

- Colon cancer, rectum cancer anal cancer
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- Stomach cancer
- Hepatobiliary tumors, pancreatic cancer
3. Head and neck tumor :
- Oral cavity : Lip, buccal mucosa, tongue. Floor of mouth, gum, hard palate
- Oropharynx : soft palate, tonsil. Base of tongue
- Nasopharynx
- Hypopharynx : pyriform sinus, post cricoid. Posterior pharyngeal wall
- Larynx: supra glottic, slottic, sub glottic
- Salivary ¢land
- Sinonasal cancer
- Thyroid cancer
- Management of the neck and the unknown primary site
4. Eye tumor :
-Tumor of lid and conjunctiva
- Intraocular tumor, lacrimal gland tumor
- Retinoblastoma
- Melanoma
5. Respiratory tract cancer:
- Lung cancer
- Mediastinal tumor
- Thymoma
6. Breast cancer
7. Cancer of endocrine glands
- Thyroid cancer
- Cancer of adrenal gland
8. Gynecologic cancer
- Carcinoma of cervix
- Endometrium
- Ovary, fallopian tube
- Vulva and vagina
9. Genitourinary cancer

- Testicular cancer, scrotal cancer. penis
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- Kidney and urethral cancer
- Bladder and urethra
- Prostate
10. Bone and soft tissue tumor
- Osteosarcoma, Chondrosarcama. Fibrosarcoma,
- Multiple myeloma, plasmacytoma
- Ewing’s sarcoma
- Giant cell tumor
- Metastatic bone tumor
- Soft tissue sarcoma
11. Central nervous system (adult and pedriatric)
- Primary brain tumor
- Glia cell tumor : gliomas, astrocytoma, olisodendroglioma,
- Pilocytic Astrocytoma
- PNET : medulloblastoma, ependymoblastoma
- Pineal tumor
- Ependymoma
- Metastatic brain tumor
- Spinal cord tumor
- Benign central nervous systemic disease
- Craniopharyngioma
- Meningiomas
- Pituitary adenoma
- Acoustic neuroma
- Arteriovenous malformation
12. Rare benign brain tumors
- Chordomas
- Hemangioblastoma
-Temporal bone Chemodectoma
13. Hematologic malignancy
- Malignant Lymphoma: Hodgkin lymphoma, non-Hodgkin lymphoma

- Leukemia
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- Polycythemia vera
- Multiple myeloma, plasmacytoma
- Extramedullary hematopoietic
14. Common pediatric solid tumor :
- Neuroblastoma
- Wilms’ tumor
- Teratoma
- Soft tissue and bone tumors

- Retinoblastoma
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wuunesunsUsziduUsznaume
e Clinical evaluation

e Radiotherapy evaluation

e Brachytherapy evaluation

e General evaluation

e Powerpoint presentation evaluation
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Fo-urmana {iinsunisineusy

Mini-CEX

a

WISUNISHNBUTUYUT

ey

Patient Diagnosis

Ao UURNOUTY

JunUseuiu

9191585 UsEAIY

O e O ladeinu

LuAlavsuseiiiu

Clinical evaluation

Topic

Satisfactory

Marginal

Unsatisfactory

N/A

Complete history, physical examination

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

investigation

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

Histopathology....)

Data interpretation

Diagnosis

Cancer staging

Plan of management, overview and

integration

Indication for radiotherapy

Proper radiotherapy plan

Complications of treatment and care

Results of treatment and prognosis
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Clinical evaluation

Topic

Satisfactory

Marginal

Unsatisfactory

N/A

Evidence-base references

Follow-up plan

(% v 6

WinwrUduiusuarnisdeans: desUieuay
Q%
Usziunisuszenstdoyaniaineieansig

wanguswidayynlunisguagdae

<

UszlAUAMGEITUITLTTTULALLANARA DAY

UIRKTILI

nmsusuvadUaelaglddUaedumudnansuy

ﬁugmmaamsg}LLaquaaﬁim

HANUFAEINUTTUL/ANUABINITIUGUAN

VOIUTLNFA/YUUU

UsZLAUNITNAITUNSY Cost- effectiveness/

Rationale Drug use

Comments
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DOPS
Fo-urmana {iinsunisineusy
ALUSUNMSRNeUTUTWUN andulneusy
Patient Diagnosis Junusziiu
91915605 Uszilu MmOl Ouslaviadsssiv
Radiotherapy evaluation
Topic Satisfactory | Marginal | Unsatisfactory | N/A

Basic knowledge

Setup and immobilization

Identify area to be simulated

Identify target and normal tissue in area

Field of RT design

Complete treatment record

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

Organ at risk

Radiation dose prescription

Dosimetry planning interpretation

Normal organ tolerance dose

Select the best appropriated plan

Applied Medical Radiation Physics

Applied Radiobiology and Cancer Biology

VinwrUduiusuarnsdoasAegsInnusiy

Y

ANUVIVITN
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Radiotherapy evaluation

Topic

Satisfactory

Marginal

Unsatisfactory

N/A

Comments
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AAKNUINA 18.3

DOPS
Fo-urmana {iinsunisineusy
ALUSUNMSRNeUTUTWUN andulneusy
Patient Diagnosis Tunusziduy
91915605 Uszilu CeinuOldsihuOuilvunsysziiu
Brachytherapy evaluation
Topic Satisfactory | Marginal | Unsatisfactory | N/A

Patient preparation

Choose appropriated applicators

Procedures

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

Organ at risk

Radiation dose prescription

Dosimetry planning interpretation

Normal organ tolerance dose

Select the best appropriated plan

Patient care during, after procedures

Applied Medical Radiation Physics

Applied Radiobiology and Cancer Biology

VinweUdunusuasnsdoasAagsannusy

Y

ANUVIVITN

Comments
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Brachytherapy evaluation

Topic

Satisfactory

Marginal

Unsatisfactory

N/A
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General Evaluation

Topic Satisfactory | Marginal | Unsatisfactory

N/A
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General Evaluation

Topic Satisfactory | Marginal | Unsatisfactory | N/A

mi‘dizqmﬁ evidence based medicine u1l4
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AANUINT 19

Checklist Milestone ¥a9unazEPA

Fofitriunsilneusy Ful
G
b |l EPA 1-22 Rl | R2 | R3
B

1 | m3guasnwgthe: Weswenauesludlvg) (Central nervous | L1/L2 | L3 | L4
System(CNS) tumor)

2 | maguasnuitie: unsefsusuazanne (Head and Neck | L1/L2 | L3 | L4
tumor)

3 | nMsguasnwdUae: usSasiuy (Breast cancer) L1/L2 | L3 | L4

4 | mMsguasnwfUie: ueisaven (Lung cancer) L1/L2 | L3 | L4

5 | nMsguasnwEUig: UsiSassuumaAuems L1/L2 | L3 | L4
(Gastrointestinal(Gl) cancer)

6 | nIguasnwitie: uidsszuumaiutaany Li/L2 | L3 | L4
(Genitourinary(GU) cancer)

7 | maguasnuithe: unssruvduiiugans Li/L2 | L3 | L4
(Gynecologic(GYN) malignancy)

8 | maguasnuitie: unssszuudadon (Hematologic L1 | L2 | L3
malignancy)

9 | maguainuigthe: uzifinszanuasiileieseu (Bone and | L1/L2 | L3 | L4
soft tissue tumor)

10 | msguasnwdUae: uzissluin (Pediatric tumor) L1 | L2 | L3
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a |l EPA 1-22 R1 R2 | R3
WU

11 mM3auasnwgtie: MmIauawuulseAulszas (Palliative Ltz | L3 | L4
care for cancer patients)

12 | nsguasnugUae: lsauleseniililiueiss (Benign tumor) L1 2 | L3

13 | mM3auasnwgUie: Mslaus (Brachytherapy) L2 | L3 | L4

14 m‘;‘@ua%’am@ﬂw: Stereotactic Radiation Treatment; L2 L2 L3
Stereotoactic Radiosurgery(SRS)/ Stereotactic
Radiotherapy(SRT)/ Stereotactic Body
Radiotherapy(SBRT)

15 | mnuianugeivguaranuansatunsiitdlduidym | L2 | L3 | L
Yo UIeuardiANTaUAY: Medical Radiation Physics

16 | mnuianugeivguaranuansatunsilUldnidym | L2 | L3 | L
Yo UIelardANTaUATU: Radiobiology and Cancer
Biology

17 | n13iseugannsufiRnaznsimunues: 1nua1unse L2 L3 | L4
lumsiauinisiseuiiwuauansalunisuszensi
Poyanamenmansninanguswidymilunisauadtae

18 | vinwsUdunusuaznisdeans: segUleuavay s L2 | L3 | L4

19 | vinwsujdunusuaznisdoans: &ia;ﬁéammuéwmmﬁm%w/ L2 L3 | L4
sorTInuluav1du N5wmiusnwgae
WNHENENSENTY, TNSIFNITWING, WeT1UIA, AUULAY
LUTNDU )

20 | muluilonnIn:AnsTIuRsesTTULaLIRAROURR R UIE L1 L1 | L2

AL INNUNBUTIIN T NUAL YUY
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b |l EPA 1-22 Rl | R2 | R3
B
21 | msufuRnuladnfiussuy: asenindanisealdanenis L1 L2 | L2
BaszviUseleriiazaundeasluseaugUligianizsng
way/viseUszynTeamgay
22 | msuUanulAiiAuszuy: Mausuvanindniesd L1 L2 | L2

o

ngaNuUaenisvesiiuaiuayukarimuIAMA NS

auanUlgegravinzauidiunidlunisuiveunnioes

JPUUANSITUAURAL AU ITUALY
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