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Review Article

NISNEINNITHILIANNBASIEN KA DAAN
(Endobronchial Brachytherapy)

(-]
YN
nNIHIGaUaaaanninay (lobectomy) tTw
mmgmmﬁnmgﬂaﬂIﬁﬂN:L%dﬂa@’Lui:U:Lﬁuﬁu1
Sauaz 10 maa@ﬂaUﬁvl,ﬁ%fumﬁnmﬁwmsmﬁ@
lobectomy iHudadlasumssnsaSunaInIHIda
(post-operative adjuvant therapy) i M3MAELARLN TR
(chemotherapy) N3N IR (radiation therapy) wIan3
ne%nan8ATI0M% (combination protocol)
Uszianvasn1sangsed
> U = v o A
ﬂ’]iim:ﬁﬁdl]’)ﬂIiﬂ&JzLNﬂa@@’wﬂ’]ia’midﬁ
(radiation therapy/radiotherapy) %7 lgan8g19811%1%
YV & > AHI UV & > a >
Tasaaltidumasnuiaen ImdunssnuaSunasns
1 Qs =4 YV & %3 1 Qs v a o Qo
NA® malmﬂumssnmmugvlﬂﬂum*ﬂ‘mLﬂumm Tag
UszinnaasnIaneSiatuutisaanlaiie 2 Usann laun
1. mIsaeisdszoslng (External Beam Radiation
Therapy; EBRT) flan13insdamsansisd laad
@Tun"qLﬁm%‘aﬁag’mzluantmmmm:ag’ﬁwmnﬁnmﬁ
dain1iine nIasfirdszianiazasouaqguiiui
Agasn I nenduuSImnINg
2. mIuSiFszezlnanIanisileusnua eI
(local radiation therapy or brachytherapy) fan1Tany
o A £2 o a o A v 1 a IHI
Ssalagrsduwnniasidiin1elusrenieluusiomn
InataseanuvaslsnNdasnissnen iaﬂiiﬂ%aa%ﬂnﬁﬁu
1 Qs L% o A g: s a o A dl
LLiﬂuuu@liaaum:"lmuﬂsmmsaalummmga Tuwaeh
Watdatn@tnaaevazlasulSunmssananinasnaann

AMUNANNNIVBY inverse square law lag brachytherapy
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N.0. IFFFT WAASTUIRY N. 1.

lsswenwagwiasnsal animzialne

T ltlunsinslsauziSevanainrainaiodz?
W% UTLSISTUUUTERIN V590N Nl TIATHILATANAD
PTIAWY V2159100 UTLSITTUUNMILAUDINIT VLT
FeUUMLEWIgaIe wazuzSivadtatiasan Wuan
sz iGuasnsionsnNAwa39d (brachytherapy)
= Qs 6 a
Brachytherapy d9Mn@NNUIINNATI®ININ
“brachios” G9dANNRNI877 “szuzlnd” 28AUA1TN
o e ad oA A
therapy T9dAMUMNIE77 “n13TnEN” ATal3andwin
internal radiotherapy, sealed source radiotherapy,
curietherapy %38 endocurietherapy
Tud) W.¢1. 2465 Yankauer hazamse’ l@r1n3SNE
;jﬂaﬂBﬂmL?wamaa@amﬁﬂ%%msﬁadnﬁamaa@au
d; 1 Qs g o A a ¥ o = o 1
WWarsnsAuTua ST aeNlaz1iSaawIn 2 Ty daun
1wl w.@. 2506 Henschke® ugAaduwinaianiing
vianand (afterloader) liNatdutasmalumsiousiusiua3sd
Wl luwnaaaanlasisa aufailagiin Jnafianiyld
szuumwinsaaiadaelunsdausnuduassd (image-
guided brachytherapy) 3% PET scan, CT scan Was
4 ae e e e S oA
MRI et AL uaSsdanansnaangnluusiim
% L de o v iy
101 aaEIUNFBINTITTNEN A DENILAUEININET I
1J32tAnv09 endobronchial brachytherapy (EBB)°
UI2LNNVINITINBIAILNNTHILIN NN UATIR
luns9an (thoracic brachytherapy) uiisaanladu 2
Uszinn laun
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1. Interstitial brachytherapy (Junsilnniaidaus
Fusmasidinlluitedansuiidasmssnmnlasase

2. Endobronchial brachytherapy Junnsld
inafian134 afterloader catheter lagi1 w38 INRD4
“aaand (flexible bronchoscopy) Lﬁia'nﬂu%aamu
TuaunisflnddssTuiitedoaginfidasnissnm
ghomailausiudiuass lufittaznsnifaamne endobronchial
brachytherapy (EBB) &9snansauiislszinnuas EBB
S5 uSIR (dose rate) Al lasduiundsnu
(energy) LArd@IINIIRANLAY (rate of decay) VaILT
AusuaSaanls lenn 3 Uszian aoil

1. High dose rate (HDR-EBB) fia 3 dose rate
agifi 10-12 Gy/hour

2. Low dose rate (LDR-EBB) fia i dose rate
fnin 2 Gy/hour

3. Pulse dose rate (PDR-EBB) tilunsdszynd
lfvaduas HDR-EBB luuivain1snizansdsunmus
NUAHOIIT (isodose optimization) TINNUTaAVDI LDR-
EBB luldrasanuiaaans (radiation safety) “f%\‘lﬁ]z
JumsliusiuiuaSidluszasimnaug dadatiunany
at WelwlaUsinassdnowuailnsidesiunssnem
lag/l% LDR-EBB AnuLane 19189 HDR-EBB, LDR-EBB
ez PDR-EBB ugadluasefi 1

Gl’li'l\‘l"{ai 1. LIEAIANNULANGI9UDY HDR-EBB, LDR-EBB L8z PDR-EBB

HRD-EBB

Dose rate per session 10-12 Gy/hour

LDR-EBB PDR-EBB

Less than 2 Gy/hour

Number of Multiple fractions (usually 3 fractions) Single fraction Single fraction
sessions
Duration Few minutes Few days 10-30 minutes
(usually 3-4 days)
Interval Every 1-2 weeks - 1 hour
Brachytherapy alone 10 Gy x 1 fraction 30 Gy 30 Gy in one insertion
Recommended dose’ 15 Gy x 1 fraction (using pulses that
(prescribed as 1 cm) 14.2-20 Gy in 2 fractions offer biological
225 Gyin 3 equivalence to LDR)
fractions
24 Gy in 4 fractions
30 Gy in 6 fractions (high dose palliation)
Brachytherapy as a boost following 10-15 Gy in 2-3 20 Gy 15-20 Gy in one inser-

EBRT
Recommended dose5 30 fractions)

(prescribed as 1 cm)

fractions (following up to 60 Gy in

tion (using pulses that
offer biologic

equivalence to LDR)

Fanasalwn1ILeanls HDR-EBB %38 LDR-EBB Laadlua13197 2
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M13197 2. uEasTana T luniianly HDR-EBB
ILae LDR-EBB

HRD-EBB LDR-EBB

Out-patient procedure In-patient procedure

30-70 hours of continuous treatment
time

Shortened treatment time

Catheter needs to be left in place for
few minutes

Catheter needs to be left in place for
few days

Low risk of catheter displacement Catheter displacement, patient

discomfort
Reduced treatment cost More costly

Manipulation of radionuclides using
a machine

Manual manipulation of radionuclides

Minimized the need for hospitalization =~ Need radiation protection measure

ﬁ'aﬁa*% (Indications for radical and palliative
treatments)>’

1. MRadn adjuvant treatment WRINITNIAG
SonansaratwilesiuiidneandimuimasunSefivey
TGG%%L'&E]

2. 14370 EBRT tatfia local control rate lag
lawzadbndatounziSiiamalng (bulky disease)
sanIni3ndntenilein boost dose EBB

3. 1°ELﬁa1_|mmmﬂﬁﬁl,ﬁm)'mmazaq@é‘uﬁLﬁ@
AMNNDWULLTI (symptomatic endobronchial obstruction)
1 anmstnitas (dyspnea) eamsle (cough) amisla
\Tlwidan (hemoptysis) wazomIftAnannazlaauny
(atelectasis) 1D ud

4. 1‘55'%511"3%5%5] L1 endobronchial resection,
laser therapy, stenting L8z photodynamic therapy (PDT)

flagiiu delifiming ufidanuiezaiuaunsls
endobronchial brachytherapy LﬁiaL‘flu first-line palliative
treatmentrluﬁﬂ’a Uﬁﬁ endobronchial obstruction 8¢9
AunEIINAIMIANHULY multicenter RCT SafiAa
ud w.a. 2544° %Gﬁﬂﬁ’]@ﬂ’m non-small cell lung
cancer (NSCLC) =& endobronchial tumor'ﬁ proximal

airway 91W% 95 318 WU MIINGIY EBB AILE

Vl,ﬂﬁi_lﬂ’]iﬁ’] EBRT mmm"ﬁ’;ﬂa@]mmimﬁammz“ﬁm
Lﬁ'm;mmwfﬁ%lugﬂam“?‘iﬁm’;zﬂamLWU (atelectasis)
nnuzSsanldadndtuidynesda dewfouiioy
ﬁunajuﬁvl,@”%fums%'ﬂmﬁaﬂmi‘ﬁﬂ EBRT LiNgda819Lf817
Foraadlufianuesfunsinues American Society of
Radiation Oncology guidelines Tl w.q. 2559 TuuzIn
1814 brachytherapy luns@ifi Hileiayldiu EBRT anriau
wazin112 endoluminal obstruction wWIalia1n1y
hemoptysis ﬁdﬁ

1. Symptomatic endobronchial malignant
lesion associated with cough, dyspnea, hemoptysis, or
post-obstructive pneumonia

2. Patients who are unable to undergo surgery
because of poor pulmonary function or metastasis

3. Patients who are unable to undergo EBRT
because of poor pulmonary function or completed the
maximum dose of EBRT

4. Tumors that protrude into the lumen are
considered suitable

5. Patients with life expectancy more than 3
months

FausBang Saa1adifild leun

1. Sole therapy for small-sized peripherally
located lung cancer in non-operable patients

2. Sole therapy for localized bronchial carcinoma

3. Small, central, and early lung carcinoma

4. Central carcinoma in situ or pre-cancerous
lesions

5. Benign endobronchial lesion or hypertrophic

lesions after lung transplant

v v . . . 2,5

2NN (contraindications)™
1. Patient is unable to undergo bronchoscopy
2. Significant endobronchial ulceration at the site

of the lesion
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3. Airway fistula to the surrounding organs

4. The lesion that involves a major vascular
structure

5. Complete airway obstruction by the tumor,
unless using other bronchoscopic interventional
techniques to create a passage before the EBB
ﬂ’ﬁﬁ@‘lLﬁEJﬂéﬂ’]mm:ﬂ’liﬂiztﬁ%t‘ﬁadﬁ%

wnevnAlT flexible bronchoscopy Lﬁaﬂiuﬁu
duniauastaslsn (anatomic site and location of the
lesion) lagnAgUAUAUAUIANEGT (fixed landmark) &
foulfurnsusnueinasaay (main carina) wenaNi
fadastrziliuanusnnvedseslsa (length of the lesion)
A8aa Ul eLiuIzaAUVINIITQAGY (degree of airway
obstruction) lasaasazuasiiunaaaaudiianuniig
\Re9Wa (adequate passage) fiazanansnldidugeania
lunn314 afterloader lagnTalag laiwnn3ase

lutl .. 2545 Speiser wazAmEY’ TAWULUN
194 scoring index LalszifinenmsuazenmIuaas
madgﬂaﬂﬁﬁmaz endobronchial obstruction H3Ra%lLaz
wEanssnE wazuusinlwld scoring index el szifin
g (definition) 189N178AG% Fauaasluanfi 3 uaz
aN199 4 ausey

A o , -
M1319N 3.  LLEAI Speiser's symptomatic scoring index

Trachea >50% = 10 <50% =6 <10% =2
Main bronchus >50% = 6 <50% =3 <10% =1
Lobar bronchus >50% = 2 <60% =1

Atelectasis 2 per lobe

Pneumonia 2 per lobe
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A13199 4. UGS Speiser's obstruction definition and

scoring criteria

Score Hemoptysis
0 None
1 Less than twice per week
2 Less than once daily but greater than twice per week

3 Daily, bright red blood or clot

4 Decrease of Hg or Hct more than 10%, greater than 150 ml.
requiring hospitalization or leading to respiratory distress

Dyspnea
0 None
1 Dyspnea on moderate exertion
2 Dyspnea with normal activity, walking on ground level

3 Dyspnea at rest

4 Requires supplemental oxygen
Cough
0 None
1 Intermittent, no medication necessary
2 Intermittent, nonnarcotic medication
3 Constant or requiring narcotic medication
4 Constant or requiring narcotic medication but without relief

Pneumonia or elevated temperature
0 Normal temperature, no infiltrate, WBC<10.000
1 Temperature > 38.5 and infiltrate, WBC<10.000
2 Temperature > 38.5 and infiltrate and/or WBC<10.000
3 Lobar consolidation on radiograph

4 Pneumonia or elevated temperature requiring hospitalization

nsevianarstiatdutasnislunisilons
AuluasIFlunaanau (catheter placement)

unzsinlskld flexible bronchoscopy @sfuuna
working channel ‘ﬁlmmzﬁu L‘ﬁ:m’]\‘i flexible catheter
%aﬁwmnﬁ'aqiwﬁmﬁﬁu (ﬁmamlugﬂ‘ﬁ 1) w1 lulu
waanausuilnaiusaslse laguusiinlidoandasrinn
114N (transnasal approach) ianansle Tagialy
mmmﬁﬂ@ﬂ@ﬂlﬁy’lizﬁ’uﬂmuiﬁmmumﬂﬁ%é’umu

(conscious sedation) {ilhau9T18819daNNINTUGD
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T3l m‘:ﬁm’nufﬁnﬁ"ﬁmnm (general anesthesia)
L% Qﬂmﬁﬁmm'ﬂamﬂ 1Juan winnasaanianudyu
NN (guidewire) Luiaaslun319 catheter
16 7139379 catheter WU lunaananuans (segmental
bronchus) azg78l4 catheter aglu@°ﬁLLﬁuau7ﬂ%u
wasaniuliviinisiae catheter Hiiuaynaasgiae

dauaaaluzuf 1, 2 uazgUf 3

sUn 1. 1@ EBB catheter uunAIdUNNUAUGNAIY 5 Fr
ADUEN0 140 BUAIAS 8 Nucleton
sUnl 2. 1&AUN1SO EBB catheter 131IUTU right bronchus

intermediate

sUn 3. 1anuNsan EBB catheter [3usynuaviiuosmoginy

ATIN9EY catheter i mﬂﬁmuﬂmﬂqmaa
catheter atilue meﬁvlﬂand'mhuﬂmﬂqm 2970813
ludniduszozdszanm 1-2 wudwas ninseslsad
pwalngun anadududadnnd catheter 1nNNiwie
WINAL 2 L8 LﬁalﬁmamquﬁuﬁmaﬁaﬂI‘m@l’mﬁ
ABINTT LTW luﬂirﬁﬁﬁ bulky carina mass %30 non-bulky
subcarinal lesion 81214113214 catheter 2 L&4 lasusnls
avluraaaaulngtern wazraaaaulna e 1haas
1 L&W uaﬂa’m‘ﬁ flexible endobronchial catheter €4
susanadrldlurasiunasaausfialans (metallic
stent) leagtaaansdnee
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wisaniulildmenagay (dummy wire) Faidlu
sawaaandwdnllu catheter ianagayuiniinig
AndarIanIgaauved catheter niald Tafi dummy
wire ﬁazﬁ@damuaﬂ@hmea@agjnne] 1 L TUALIAT
Zemaunsafinlddaan X-ray wia CT scan @9azdag
lumsszyszuzuazauniy (localization) waInsHus
ANTBATIF (radionuclides) 1HIzRI1INITINIUHHANT
N (treatment planning)
mMymennifiiianouann1I NI

wthwluvih CT scan Lﬁmzqiwma:@f’nmm
(localization) 84N IHILINNAUATIF (radionuclides) Wi
MILNBNITINGN (treatment planning) Iﬂﬂlu%u@muﬁ
iunnd3a#IuSnE (interventional radiologist) Wa
un¥sanaiia (radiological technologist) tueAzE

American Society of Radiation Oncology
guidelines T w.a. 2559° unznlAlE CT scan L'ﬁ;as:q
funinas catheter inniMsle X-ray 1ilesani
ﬁagamn%mﬂmiﬁnmg'm W71 CT scan 8NNIDTIE
JzUAUAUIIBY catheter NianulndidseiuaTosd
fAnwsalal (proximity of organs at risk) L% L{wIAEA
1) (major vessels) n3aWaaaa1®13 (esophagus)
11 it ?ﬁaa:"ﬁaﬂlﬁ;jmaLqumi%'nmmmmrfmm
Trusmdnsluusnoiilasussites (avoidance
area) l¢f Mstlioananudsslunmsiiannzunsndan
(complications) ﬁawLﬁﬂ%uﬁuai'm:ﬁwﬁtyﬁdﬂén lag
LQW’lzaEi’NﬁdsLumia@ﬂ’n: massive hemoptysis %Idma
LNAMIUNRININT EBB

NIIUARNIIINE (treatment planning)

ATUHUAITIABY ®1N1anUdaantaidn 2
dszian laun

1. Fixed prescription radius lez1nsuSnn
solsalu trachea %32 main bronchi lasazlius
Audwa T IduuTianndng 10 Jaduas %uain
AFUEINANIVBI catheter

2. Various distance prescription radius I8 %Iy

Snwveslsaluraeaauifivwnalan (smaller airways)
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lazazliusnuiuaSsfludsunanuandranullluiiaite
waazuSa RonltuSianiielszunm 5-10 Aadiuas
HUIN9agUuInaNIved catheter
lunsszysagudnarizasnsliuinuduaTad
. . . v a = 6
(prescription point) 3zdasinmsiisuyslomiiazlne
1 =} v v A U lﬂl U
nadfa dasnsladsunasvedseslsasiuidainig
N1 (planning target volume ; PTV) AR Tuvmue
= > = Y v 1 5 dl a v A
WennuidasnsiiiiouwaodacitatiiaUndlnatfie
ﬁaﬂ‘ﬁqm wneun i lE CT-based treatment planning
Lﬁa"ﬁ’gmzﬁ_qlfg@ﬁLﬂuﬂuﬁnmwaannﬂﬁtﬁﬁuﬁm%’a%
(prescription point) Taeldunzsin il fixed prescription
. 5 A A v ' % ..
radius” LhaIINNAVAYRIN A3 fixed prescription
. o o ' Ao o [ a
radius azvnbisaslsasiundaimssns lasudSnm
1 Qs Qs o A v 1 IHI U dl =) = s
winuduaSirtasninnensazle wWadSousununs
1 various distance prescription radius™
MuAldnnsnn CT scan azgnudnllis
14/5unsy treatment planning system (TPS) LD &I
WHUNIIN® (treatment plan) lasldwaneiaufignizy
14 dummy wire iNauaasTIANURNVRS catheter (W28
Werudiwas) wuzinlilemansunsmsSnsuuy 3
46 (3D planning) ¥1NNINMIINURNBNITINELLY 2 UG
(2D planning) t#a3371nins@nEINLIN A5lE 3D
v 1 Qs Qs L As' 1 X {
planning 3ztasldusnuiuaSefeangnidaiitaiiie
vSaidseslsaldatnsusiugnin (more accurate)
laglaudSanaiuduassdigonia (higher therapeutic
dose) wazdlanaudaiftaifalndlnaidasiiasnin
(minimizing any impact on critical organs) WalSeuiney
AUN3IT 2D planning®
1WanWua treatment planning §1159 921NN
dummy wire 88NN catheter nasa KUzl Tiasasraa ld
fINudwATIFTRAIA159RI (HDR brachytherapy
unit) (uaaslugufl 4) iedousnuduasofaslulu
catheter lasliaiutanagavas catheter agjludunis
flnanhaudanogazesseslsalydniduszozdszanm
1-2 Lrudlas e liiilainseslsaaslasuusnuiuaSor
a&i’mﬂiaUﬂqw 1as treatment planning system (TPS)
uaaalu3Lf 5 uaz 6
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§Un 4. llaﬂDlﬂSﬂ\JHﬂﬂTa’a’WSﬂUUUﬂS\JHUUﬂOﬂS'\S\)a’Z‘T\J
gno Elektra su Flexitron
,4‘\-“ P N Patient name  Phinkaew, Lindarat
/‘ fo X 4 \ Patient ID 3886653
\ + Birth date 22 0ct 1975 Sex Female
¢ I8 Case 2nd CT 26/10/23
L, ‘-" Casesaved 26 Oct 2023 15:07:31 by tanawat
Nas? N Plan 2nd CT 26/10/23
Printed 26 Oct 2023 15:08:17 by nattha
Approved 26 Oct 2023 15:07:31 by tanawat

Time zone SE Asia Standard Time (UTC+7:00)
Plan code 3882

KING CHULALONGKORN MEMORIAL HOSPITAL

Treatment Unit

Treatment unit name: FlexHDR20ch ¢
Treatment unit type: Flexitron HDR 192-Ir
Source: Flexisource 192-Ir ¢
Isotope: Ir-192
Air kerma rate constant (cGy cm?/ h / mCi): 4.037

Calibration data
Calibration date/time: 27 Sep 2023 09:07:00
Air kerma strength (mGy m?/h): 49.82000
Apparent source activity (Ci): 12.34176

Treatment data
Treatment date/time: 26 Oct 2023 14:56:23
Air kerma strength (mGy m?/h): 37.85640
Apparent source activity (Ci): 9.37806
Interval between calibration date and time,
and treatment date and time (days): 29.24
Decay factor: 0.7599

Dose Normalization, Optimization and Prescription

Normalization type: Normalized manual
F Factor: 1.000

Optimization type: Graphical

Prescription dose per fraction/pulse (Gy): 10.0000

Total Reference Air Kerma per fraction/pulse at 1 m (Gy): 0.00144

Number of fractions: 1
All dose values are calculated according to the

AAPM TG-43 formalism: D (TG43)

" ] Signed "
tra Oncentra Brachy Eioned forpIE o for approval 8
Dt 453 |
[4.5.3.30) —
s -

nanolusunsy treatment planning system (TPS)

sun 5.

naavlusiinsy treatment planning system (TPS)

sun 6.

Elu;jﬂwﬁvlﬁ%'u HDR-EBB uuuasaidsn (single
fraction)I@ HANAUA [ prescription radius AN 1 1 TUALNaT
HUIN9AgUINaNIved catheter EUTIRADINLUAAINS
UStonitatfiarnuafiazldSuUsunaiuiuaTsdas
prescription dose

mndanuandudasla catheter 1NN 1 160
wiafinsilaninannais (multiple fractions) WeUN
l#v1 CT scan ‘;jg’]“qnﬂ%:\‘]Lﬁﬂlﬁltﬁlﬁ]’j’lvmﬁﬂ’ﬁma‘a%
(displacement) WIaN1IRNI (kinking) vaJd81Y
endobronchial catheter

flagiiu d9ldd protocol Afuaasziuuas
M3 EBB uwdatndlsnany Jauusiinves
American Society of Radiation Oncology guidelines Tudl
W.e1. 2559° aauaasluansedi 1

T lunsUsziunnsaeauasdanisine
Me3D EBB 2xnTeynluging 4-6 §andnainisinm
éuq@ lagazdinsdsziiuanmInendin MwaneseR
AnoRIBMIFaINdasraanauiiolsliusoslsa
Jayavasn1sw EBB Ul lun1sadin

fimsAnEIuuY multicenter RCT svinludszine
LuTaUAUA 3 INaT W.a. 2537-2541 Fnmgila o 7ilersy
N133%aRe non-small cell lung cancer (NSCLC) 3x82
I-11B ‘fdﬁ endobronchial tumor 11 proximal airway TINAY
Tasddslailasumssnunlenrion 51w 95 51g il
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dthoidusesngu nduusnldiu EBRT iovatnadien
(n = 48) LLazﬂsjuﬁam"L@T%fu EBRT 3284NUN1I1 EBB
(2 fractions of 7.5 Gy at 1 cm radius IW3ufi 1 uazTufi 8
(n = 47) HAMIANBIWLIN nﬁjuﬁvl,ﬁ%'u add on EBB

'
=

Jonsniestasnin LLa:ﬁqmmw%%gdﬂ’hamaﬁ

D

wadynaiadaIouifsuiunguildsu EBRT
A ' A . '
Weeaeaden lag subgroup analysis W11 N3 add
on EBB 34AUNMIN1 EBRT 3218800 1N1INNIZLU
matdunmela (respiratory symptoms) laatnataian
ey da D

lungugilefdsenlsnagfl mainstem bronchus uazaz
a o« o %7 \ o e 8
FudunaraIminm ldaud 2 dlaniawld dinw
Founzinlidinig add on EBB s2ufiun1vin EBRT u
Hihafiiinnizlaauny (atelectasis) AaueLINTU (frst
presentation) WNDT AN AN ILAG lung re-expansion

1

@831 Aumont-le Guilcher M wazame'" NNy

A2

anvlunlszinanSoas 5211197 W@ 2534- 2547 uac
RN w.a. 2554 BardlunsANELUL retrospective
study 1AignnU EBB ﬁﬁﬁhmuﬂizmmmﬂﬁq@ Wgthe
1@3un173%99y NSCLC luszaziTudu 971471 266 318
%a@”ﬂ’aﬂnmﬁmf’n,ﬂuﬁaqvl,é'ﬁfurmﬁﬁ HDR-EBB 1#2431n
f7arulunsHnda lobectomy waz/m3anisyin EBRT
laglFUSu w398 24-35 Gy uii9iilu 4-6 fractions A=z
a sﬂl v 1 1 v 1Aa o A
1 LTUALIAITNIANINGN pdﬂmmulmy"lmﬂimmsm
394 < 30 Gy (Favaz 71) uazithodwiaslaudiinm
FIFRTWNINNIRIAWINAY 30 Gy (Fauaz 29) faaw
Hieiuszuziian 30 Leaw (mean follow up time 30 ;
range 9-116 \eiaw) Namsdanw wuii filwfesar 93.6
4 local disease control 1 3 L@aWRAIN1IVN HDR-EBB
faannyveadian 2 1 (2-year survival) Sasaz 57
A . Y A A o <
LLazd overall survival 3888s 28.6 “iIaN/NIDNWLAL
fadl 2-year local disease free rates Uazanmiagaz 70
. = X | v A
subgroup analysis UV8JN1IANLIL WL r;;jlih afniisanlsn
dl ' a . . = .
naguIlih distal airway 3¢ local disease-free
survival figanithenduifiveslinaguian proximal
. 1 A o o e aa 1 = >
airway agINRUEIAYNIIRNG (p = 0.003 ) LTWLALINY
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U overall survival f‘éagaﬂdﬂu;iﬂa ofifise plynaguiam
distal airway (p < 0.001) WONIMNATINUI ﬁﬂw‘ﬁ'
1@3Un19919 EBB catheter 11N 1 &% 22dl local
disease-free survival ﬁgwn’hr;jﬂmﬁ"lﬁ%fumnw EBB
catheter Lf 1 LW agIUREEIAINIIEDEA (p = 0.007)
lagluszwitimsaany gipdwiu 126 Muldedia
(Aadusauaz 56) aunaaiulngiinain local disease
progression Aaiusasaz 44 wuindszdiaslasuns
$nwndan EBRT anriew uiladedeniiu predictive
factor fifiiie GARLIEN af@rluudved local disease free
rate, overall survival L% cancer-specific survival §1%TU
nsunsndaufiny utailu early complication lagwy
mucosal inflammation 38882 10 LAZWU pneumothorax
Jouaz 1.5 &1L late complication ‘ﬁIW‘LI e hemop-
tysis 3088z 6 (sLuﬁf’lmuﬁQﬂ’a B¥08ae 5 1§ITININAIL
fatal hemoptysis) 48N NTINY bronchitis 'le3eeas
19.5 ARBAW mucosal necrosis 1ATBLAT 3.5

NNIANBLUL retrospective Va4 Soror Laza e ™
Gavrnludssinapasuil senined w.a. 2538-2558
levnis@nendidie 126 s8R N2 recurrent
endobronchial tumor kaRdarulunTHG@ lobectomy
Waz/maa EBRT toanvin HDR-EBB lagldi3unmsed
15 Gy fisvne 5 ﬁa'ﬁmmmnﬁ;@ﬁéaﬂmd uaziinsfiaau
dheuuis 67 Weu lasgdaulnagidunzisaleariia
squamous cell carcinoma (3a8az 75.4) aawlnaiiln
Jeaz T1 (Y0882 93.7) ﬁmiqﬂé‘umﬂmyﬁ mainstem
bronchus (38882 63.5) 7898941 A8 lobular bronchus
(Fowaz 29.4) wandnwwudn fianiasar 86.5
i complete bronchoscopic response ‘ﬁ 3 LAOURAY
31N HDR-EBB lasil median survival 21.6 Lfaw i
2-year-overall survival Jouaz 50.2 uazdl 5-year-overall
survival 3888y 23.6 luﬂlmzﬁ 2-year-disease-free
survival LLae 5-year-disease-free survival WinNuiaeas
57.3 LLﬁﬂdluzﬂ‘ﬁl 7
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4~ censored

DFS
os

© 1 2 3 4 5 6 7 8 9 1
Time (years)

R ERERRFER
uanv Kaplan-Meier estimates of disease-free survival
(DFS) 1a: overall survival (0S) wov oeluns
Ainuwev Soror la:AMU: '

A diagram of a patient's lung cancer

Description automatically generated

Hoyanasn1srn EBB Tuldsaarunssnundu 9
(EBB in combination with other options)

1%;&"1.']3 Uﬁﬁ endobronchial tumor muﬁ@Iﬁiyj (bulky
endobronchial disease) g13dadlgnsTnEI TN
Wa183D LU cryotherapy, laser, electrocautery,
photodynamic therapy 1D wan

ud w.a. 2543 Sn1sAnE ML single center
RCT luilszinadand vinlas Chella A. uazams™ wa
;Jﬂ’m NSCLC ﬁﬁ central airway involvement AU
29 ¢ mLLﬂoLﬂuﬂf,juﬁvL@T%ums%'ﬂmﬁ's51 Nd-YAG
laser LiNE9BENILAE (N=15) LLa:mjuﬁ"L@”%fum's%fﬂmﬁw
Nd-YAG laser 72U HDR-EBB (n=14) I@Uﬁ’g@ﬂizmﬂ
Lﬁial,‘l_l%ﬂmﬁﬂ‘u progression free, further endoscopic
treatment, median survival, lung function, oxygenation
Lz Speiser's index i:mw;jﬁmﬁaaaamjw NANTY
Anwwui Lﬁ'al,ﬂ%ﬁmﬁﬂuﬁugﬂaUmjuﬁvlﬁ%fumﬁﬂm
¢8 Nd-YAG laser \Rg9anatdien ;jﬂ’mmﬁuﬁvlﬁ%fu
M33n¥1638 Nd-YAG laser $99NU HDR-EBB #3z12
1INV disease progression free ﬁmuﬂj’] (2.2 LAan
LAY 7.5 1@aw, p < 0.05) wazdiANABINSLIT further
endoscopic treatment ﬁﬁaﬂﬂj’l (15 78 wae 3 314,
p < 0.05) atalinaAyiata luwnizilinuing
ANULANGNKaENIIhE A NIan A Lwuduay median

survival, lung function, oxygenation L8z Speiser’s index

w13k EBB $2unU photodynamic therapy
(PDT) 11w anatreliladszansawlums control local
disease létfntn udeuusinlldnssnemosasiiy
Fuiudoligaan agrolsiony 1ud w.e. 2547 Freitag
wazame'™ et NSCLC #) bulky endobronchial
tumor 311K 32 T8 (lasmwruafienua1in bulky fa
faufidawa 10-60 Fadiwas) vvmssnsarsnsls
photodynamic therapy (PDT) 18 Photofrin luawa 2
mg/kg MaFI8MNT¥IN HDR-EBB laeldi/Sanmusad 20 Gy
wiatiu 4 fractions nn 1 flanes fisznr 1 udins
ﬁ]’mﬁ)‘@ﬁdﬂmd (5 fractions x 4 Gy, weekly) ?\@@l’mﬁijﬂ’m
Wt 24 (@an WU dilaedasas 87.5  residual tumor

=

free Waz local recurrence free 71 24 LA I@ﬂﬁﬁgﬂ’m
8 9n 32 3 Aadluews: 25 AimseAinveslsa
(disease progression) audaslF3 TSN AuAy 15w
PDT, EBRT, EBB %38 Nd-YAG laser luunizfi lsinuin
fine severe complication Lﬁ(ﬂ%‘umﬂ Nan’liﬁﬂﬂ’]‘ﬁ
waadI¥LAWIN N13lT EBB $2uNU photodynamic therapy
(PDT) sazdnnwlaaaiouasd therapeutic efficacy Aia

304 EBB Ya8nU EBRT &uﬁﬁa;&amnmsﬁﬂm
299 Mallick wazams'™ lufl w.a. 2549 &9vinmsanmn
Uy RCT sl,up‘;lTﬂ’m advanced stage NSCLC 3144 45
M8 LLﬁdﬁé/ﬂﬁﬂLﬂuﬂ@;NﬁvLﬁ%u EBRT LiNa9ae19L@en
LLa:ﬂéwﬁVLéT%'u EBRT $70fiUn3vin1 HDR-EBB fiszes
1 Lmuam@m’mg@ﬁaﬂma NansAnB lwu ey
wanEINUWaE IR A AN ERR b UaIaaNIIREL
suasdamysnen i luanmamiies (dyspnea)
81 7la (cough) axmslaiduidaa (hemoptysis) Uaz
NNILAANIE obstructive pneumonia #8831 duration of
symptom response szqum Uﬁaaadﬂﬁjuﬁ weaenals
AMUWLIN ;jﬂwmjuﬁ"[ﬁ%fu EBRT Ligvat9tda29zd
duration free of hemoptysis ﬁguﬂ’j’m’hgﬂ’mn@;wﬁvlﬁ
FU EBRT 701U EBB a8 9i%aatun19aiia (p < 0.01)
WoNNIUTINUIN M5 add on EBB 32wy EBRT &
wlstafiasgnaiiia quality of life va3gtheld udazliny
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anuLanaIetnsfitus A MIaaa nansAneis
uaadlilAwIn MIShenee EBB Aanudasaduuas
wazfivszlomilumsldidu palliative therapy Tugjtlan
advanced stage NSCLC 19flf1ilunssnuiaen wie
T dunssnwnsiuiy EBRT
snsuluudrasnsdensnuinessvasmions
ﬁuﬁ%@%‘dﬁﬁl@hdﬁ% (fewer vs. multiple fractions) Jnane

17,19 =

m3anen™™ Anud lddenuuandrsiuainedivesany
1986 bldVad local control, local remission,
duration of symptom relief @aaa®@3% survival rates 37N
3l fractionation schedule iuanensfiu agnslsfiay
Iul w.¢. 2556 Niemoeller uazame™ NMsANELLD
RCT 1%;‘3:1]’351 advanced lung cancer ‘ﬁlﬁ central airway
endobronchial lesion W% 142 318w
ﬂa;wﬁ"lﬁ%”u HDR-EBB lasltUSunaissd 3.8 Gy :un
4 fractions ‘Vlﬂ 1 gffl.]@'lﬁ ‘ﬁli$il$ 1 Lsﬁual’w@li"i]'lﬂ'i]‘@]
ﬁ'dﬂmd (higher dose with fewer fractions, n=60) LLazﬂﬁjaJ
#lasy HDR-EBB lanlduSunmssd 7.2 Gy s1wm 2
fractions ‘V!ﬂ 1 ﬁﬂ@nﬁﬁ?gﬂ$ 1 Lsﬁ%aLN@liﬁ]’]ﬂ"g@lﬁldﬂﬂ’N
(lower dose with multiple fraction, n=82) NANNIANE
WU ;é'ﬂ’; Uﬂ@;uﬁvlﬁ%‘u higher dose with fewer fractions
923928212871289 local tumor control ﬁmamuﬂ’j']
azmﬁﬁmfﬁﬁtymmﬁ@l,ﬁal,ﬁUuﬁwj’ﬂaUﬂéjwﬁvlﬁ%“u
lower dose with multiple fraction (median 12 weeks vs.
6 weeks: p = 0.015) L@ Msldva9 survival rates sl
fianuuandnsiuetsfiiusdyneaia wenanili
WU ;é'ﬂ’; Uﬂ@;uﬁvlﬁ%‘u higher dose with fewer fractions
HDR-EBB ﬁLLWJIﬁN‘ﬁI%Lﬁ@ fatal hemoptysis 411N
;jﬂaﬂﬂéjuﬁvlﬁ%u lower dose with multiple fraction
(12.2 % vs. 18.3 % p = 0.345) URZEIWLIN histologic
cell type ﬁﬁﬂ'nwﬁmgaﬁg@lumsl,ﬁ@ bleeding 'lan
squamous cell carcinoma (SCCA) nanIfla SCCA WU
§91M7L0a bleeding gatiaTasaz 21.9 Heuuiiey
Ny cell type ﬁlﬂu non-squamous cell carcinoma %GWU

9a31N13LNA bleeding 1Ng93088 9 (p = 0.035)
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agslsnenu iagaﬁ"[@i’mn meta-analysis U89
Cochrane review &9aRuwludl w.a. 25552 &937u570
RCTs 31%3% 14 N13FN®N ﬁﬁf’]muﬁjﬂ’mﬁvlﬁ%m'ﬁﬁﬁ
EBB noluusildiiumssnuidon wazmialdidums
SIS Au g YIRUIIN 953 318 WU
NA8INNT add on EBB T8Ny EBRT lulduainistis
80813 (symptom relief) s laflealUninnnsvih EBRT
\Resagnadon wenannit dslinuinnssnendae EBB
228 survival advantage fidninmIsnmels Nd-YAG
SnmatiowuTn MatBensnuassuesmsilsusiuiuasd
Aenatine (different fractionation schedules) hifiHagaLau
luwdvad survival advantage

swmTudszaumsalmsinsdiodionisilng
NNABATIRNNNROARN Db Tiawmmaqwmomtﬁ
FNMTA Ine VL@TL‘%NﬁWﬂ']ﬁﬂH’];jﬂ';mmmnimﬁau
fuenow We. 2566 udsilegtin Ui advanced
NSCLC ﬁf’lmuﬁo'éu 3 S'lsls?ildﬁn’l’sz symptomatic
endobronchial obstruction nafa Hilwnnnuiienns
witasdaAinannnzlaauny (atelectasis) uazrile
STORRRIIIV ARt F post-obstructive pneumonia L'ﬁ@“ﬁu‘%’lﬂ
lasfigihe 1 1eldSunsinsdis HDR-EBB T
Sl funaonausiialans (metallic stent) agjiawua?
WAIINNNTINENAE single fraction HRD-EBB WL
fthe 2 Tu 3 3 fomamitasanss fa1msleanss
finwanenmsenfugasltifininnizleaunuddu
uwasdimsidlegnevssrasnaufiinniuegredaamia
a379dIIMIFINdaInaonay lagisuifiunalaaound
2 flansnasmsinELESEu ﬁaﬁ%&amﬂa@mugﬂw
NI 90 T4 Feliwuindnnazunsndenfiiedu
ANMIINBIAILITAINGN

Faviu nANTIMAINNIENEE g auﬁai’]a@ﬁuﬁ
a;ﬂ"[éf'h N17 add on EBB 74NV therapeutic options
A onfdszloilugiomnem §7fin172 symptomatic
endobronchial obstruction lummzﬁﬁﬂajﬁfaga%@mu

I

'jﬁmsa'\auwumimU%ﬂ%l,wuslmuﬂmmuﬁﬁﬁq@
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§wIugile (best fractionation) G’Ea5aﬁaaaﬁﬁﬂﬁagamﬂmiﬁﬂmLﬁuL?m@ia"lﬂ I@ULLwnﬂﬁﬁwmﬁnmms
Avandsdssloriuazineluwives eficacy, side effects Waz treatment durations LBINILRWANTSNBN IALA
Hieudaze fnuNlTuas EBB auauiinvad American Society of Radiation Oncology 1) W.¢1. 2554" Las

American Brachytherapy Society consensus guidelines for thoracic brachytherapy for lung cancer 4 w.¢. 2559°

uwaz NCCN Clinical Practice Guidelines in Oncology T w.¢1. 2566' ua@dluan3199 5 uaz3Uf 8

M1357191 5.

waAIFLUz1 N3k endobronchial brachytherapy @14 American Society of Radiation Oncology

7 w.e1. 2554%" LLaz American Brachytherapy Society consensus guidelines for thoracic brachytherapy

for lung cancer 1 W.¢. 2559°

No evidence to support the routine use of EBB as a first-line palliative
treatment of endobronchial
obstruction

No defined role for EBB in the routine initial palliative treatment of
chest disease

EBB can be a reasonable option for the palliation of endobronchial
lesions causing obstructive symptoms including atelectasis, or
hemoptysis after EBRT failure

Studies suggest that higher dose/fractionation palliative EBRT
regimens (> 30 Gy/10 fraction equivalent) are associated with
modest improvements in survival and symptoms, especially in patients
with good PS

. o ensive NCCN Guidelines Version 3.2023
N

Symptomatic endobronchial
malignant lesion associated with cough, dyspnea, hemoptysis, or
post-obstructive pneumonia

Patients who are unable to undergo surgery because of poor pulmonary
function or metastasis

Patients who are unable to undergo EBRT because of poor pulmonary
function or completed the maximum dose of EBRT
Tumors that protrude into the lumen are considered suitable

Patients with life expectancy more than 3 months

NCCN Guidelines Index
Table of Contents

(ool Cancer R - p
Nomoone Non-Small Cell Lung Cancer Discussion
THERAPY FOR RECURRENCE AND METASTASIS
Any bi of the following:
Endobronchial .l surgery Observation
obstruction « External-beam RT or brachytherapy™ No evidence or
* Photodynamic therapy of Systemic
B disseminated therapy
* Rer (preferred)' "
) Resectable recurrence « External-beam RT or SABR™" disease {NSCL-18)
Locoregional N O « Chest (category 2B)
recurrence or Mediastinal lymph_x No prior RT> C rent CT with

symptomatic
local disease

node recurrence

Prior RT—> Systemic thera

NSCL-18) ——» | contrast

« Brain

«C rent ch diation™* MRI with
Superior vena cava (if not previously given) + SVC stent | contrast?
(SVC) obstruction « External-beam RT™ + SVC stent « PET/CT
+ SVC stent |Evidence of | |§\(M
Any combination of the H di inated|—|Therapy
« External-beam RT or brachytherapy™ |disease | |(—1NSCL-18
Severe h y « Laser or photodynamic therapy or
embolization
* Surgery
Localized symg Palliative external-b RTM
Diffuse brain metastases —— Palliative external-beam RT™hh. Systemic
. . P | Thera
. « If risk of fracture, orthopedic stabilization + iherapy
Distant Bone palliative external-beam RT™ NSCL-18
metastases .C ider bisphosph te therapy or d h
Limited Stage IV, M1b (NSCL-14;
Di i d Systemic Thera| NSCL-18

Sl

U

cn

8. lanuFuuthueumslis endobronchial brachytherapy MU NCCN guidelines U w.f. 2566'
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ANNZUNINTan (complications)

N1IZUNINTAWVAINI1INT endobronchial
brachytherapy wu'lauszunmdasas 3-302 laslu
mdma:mﬁ)Lﬂuaﬁl,ﬁqﬁﬂ"ﬂﬁ;jﬂum%a%’%vl,ﬁ (fatal
complications)

1. Tracheobronchial ulceration LHwn11z
LmSﬂeﬁauﬁwﬂﬁﬂaﬂﬁq@ ZavnlsiiAa tissue necrosis LA
ﬁﬁvl,ﬂgjmil,ﬁ@ hemoptysis NIANMLLL retrospective
I w.e. 2540% wudtad@nisnivesnisifia fatal
hemoptysis wulatszanmiasas 7 uazwudaslusaslsa
ﬁayﬂmf%muwad upper lobe &9tTuauniafisn
228113719 endobronchial catheters Lﬁﬁvlﬂluu%nmﬁ
In&fyu pulmonary artery %aaaﬂﬂﬁaaﬁuﬁa;&amﬂmi
AnwUUU RCT wansmsansn®® fAnuindasnsiia
fatal hemoptysis MuAINNINT EBB atjilszanmiaeas
7-22 Tapiladediiu predictive risk factors Aivnlw
\ia fatal hemoptysis laur A1TLAianA122 treatment
failure with persistent malignant lung lesions LLazN13
ﬁiﬂﬂiﬁﬂﬂg’lﬂé’ﬁﬂﬂ%Lam major thoracic vessels lag
WUIAINGUNRIIVEY endobronchial catheter 1aildaz
u'%nmguﬁﬂmwaa airway lumen 3z lamatiaduane
@ia major blood vessels Idnniu Teruuzsiniiaan
lamavasnsiiia hemoptysis® #a N13214 catheter 1%
vhldagluaaaudnansvas airway lumen laganannsli
/a8 catheter Lﬁ'ﬂqﬂa%ﬂu segmental bronchus WazAI3
4 individualized dose prescription NN fixed
dose description 8tn4lsAiann wminRanuadudesls
fixed dose prescription Wiz LTz 8zv09N TN BTIR
(prescription radius) A 4 DaBIUAT UN%

2. Radiation bronchitis LLaZ bronchial stenosis
Lﬂumm@;ﬁwﬂﬁﬁamﬁuﬁu Aaldrisluszninansm
EBB session ﬁuq winonainauniaandivin EBB
i@3afuudd lasuusinliingle grading score® &9

3 lﬂl a o
LN TLLIWULRZILWA

fadulas Speiser wazame?
mﬁm;ul,lﬁwadmil,ﬁﬂﬂﬂ: radiation bronchitis LR

bronchial stenosis #4013197 6
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@l'ﬁ’l\‘lﬁ 6. LLN@Gﬂ’]SﬂizLﬁ%LLﬂ:TﬁWLLuﬂﬂ’J’]&h;uLLi\‘ma\‘i
N3¢ radiation bronchitis kA% bronchial

stenosis®

Grade | Mild mucosal inlammation with swelling, with thin whitish

circumferential membrane without endoscopic or clinical
evidence

Grade Il Greater exudation from the membrane, which might require

endoscopic debridement, or steroid therapy, bronchodilator

Grade Il Severe inflammatory response with marked membranous

exudate
Multiple debridement or other interventions required to
reestablish full lumen of airway

Grade IV Significant fibrosis requiring balloon or bougie dilation,

photoresection, stent placement

Grade V Necrosis, tracheal, or bronchial malacia or massive

hemorrhage related to the treatment without any evidence
of invasion of the tumor

NNIINBINTIL radiation bronchitis W& bronchial
stenosis AUNEINIYN EBB danaasluansef 7 lag
ﬁ’;vlﬂwmﬁmmgmm‘hjmﬂ NAIMIRANIY LAZ/NID
mﬂﬂﬁmﬁmmﬂugﬂLLuué“uﬂszmuﬁ%aLLuuWuiwﬁu
INYENIRADANN WATINTAUTULTINNA 819FDIYINNNT
bronchoscopic debridement, airway dilation, laser

ablation #3an3lariaAunaanau (stenting) Ludn

ANTWN 7. LWINIINIIINBINNIL radiation bronchitis

ILAZ bronchial stenosis®*

Grade | Observation
Grade Il Steroid: oral and/or aerosol fluconazole
Saline diluted bronchodilator
Narcotic cough suppressants
Grade Il Multiple bronchoscopic debridements
Grade IV Balloon or bougie dilatation

Laser photoresection
Debridement
Stents

3. Transient endobronchial narrowing FaTain

LA®3N post-therapy edema
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4. Pneumothorax L8z pneumomediastinum

5. Bronchospasm

6. Tracheoesophageal fistula LL§s bronchomedi-
astinal fistula

7. Pulmonary artery pseudoaneurysm 1w
late complication fienatAaduld uazviliifa fatal
hemoptysis bAtzTwLAEITH

a1
NNIINHIAIINITHILINUAUATIFN NN DARN
(endobronchial brachytherapy) fuszlomilunssns
gg”ﬂ’aUﬁﬁmmsﬁ]’mm’azq@ﬁuﬁLﬁ@mﬂﬁauwu%a
(symptomatic endobronchial obstruction) LT#% a1n17
witas (dyspnea) a1m3le (cough) anmsleiluiden
(hemoptysis) wazanmfitinannmdaauny (atelectasis)
1w mmiammﬁuammmwﬂa@ (pulmonary function)
LLazLﬁuﬂ’a’mﬂu‘r]’lﬂ%ﬂ'ﬁaaﬂﬁﬁ f9me (exercise tolerance)
16 wazanaldiiunmssneiées (EBB monotherapy)
%%a’L"ELﬂumﬁﬂmmugivl,ﬂﬁ‘umﬁﬂmﬁaU"?%‘é;w]
(other endobronchial interventions) lasydszinnvad
endobronchial brachytherapy ﬁﬁmﬂfmﬂﬁﬁgﬂ Ao
high-rate dose (HDR-EBB) &sda@ifiaansarinnissnen
wuugihouanld (outpatient procedure) lf3znziam
ﬂ’lﬁﬂi&’]ﬁ%% (short treatment time) agalsnany
Myt sdudaslifiusnenidanaaniman
(multidisciplinary team) 8u1/5znavlUéa8 pulmonologist
e radiation oncologist 18192320 WAUNINTSNEN
(treatment plan) LAEINIUNBNNITATIVAAGINUNE (follow-
up protocol plan) ¥19it LRalildunEsnansTnnia

@ia;&”ﬂ?ﬂ (favorable therapeutic outcomes)
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