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Original Article

NNATIEHRANITAIIINIDIMIIARNUaARIYNITINIS LR BILT D

Andn3au o e5q2 n.a.

Tnsas Taviuwnes w.il.
HAW NNAINYE W11,

navimlsn navaIvgulsn niznssmTNgY

unAnga
Taubadudymmedmamingureslzmdlng ulndadafiadyfifianngeuwuaiite Mycobac-

terium tuberculosis complex amiiﬂmﬂvl,@”luﬂﬂm 12289719 dulngjiniiafilaa (pulmonary tuberculosis)

Sauaz 80 uazimlsauanaa (extrapulmonary tuberculosis) Jauas 20 msﬁnma%@ﬁ%"iLﬂi’l:ﬁwan’ﬁm’aﬁﬁﬁaﬁﬂ
Salsanantaasemsimnziagageanndiagnse Tuazen 9 Asoduimlsn (extrapulmonary sample) FaNUA 844
8 WA ITLNWRALIN growth Joanz 12 (102 18) ﬁmim’mwm%a Mycobacterium tuberculosis complex
Hulmlsauaniaa (EPTB) Jozaz 91 (93 319) e mmwuma non-tuberculous mycobacterla (NTM) Jouaz 9
(9 3®) § 2 sUTF loun L°]ja Mycobacterium avium complex W< Mycobacterium abscessus anmmmﬂmma
aafinlumsrielsa madlenzinansaadaimlsauentananuaiuazeng 9 LEAIHAUSTUEI N3298n BnLTh
Uaa Fauar 35.6, ITUUNMILAKEIANT Souaz 28.9, SrUUMT A swAea Sauaz 13.4, sruulszamnaIwnaid
Sauay 8.9, Rk Taua: 4.4, la, Tasa, wala LAZFaNTNAT BTN Youas 2.2 anNaMIAnINATI
mﬁﬁaﬁmi’mﬁauaﬂﬁamﬁﬂmil,‘wwzl,'gmL%V'al,l,azﬁgﬁ]ﬁﬁuﬁumﬁmau‘%mﬂuﬁ%mmgm (gold standard)
fianu (sensitivity) azANNIILANE (specificity ) &9 flamaamanurauinldinnninmIawgedanssey

AFB smear Lazn1ILAUGag19INaminzanazgIna itnnad hlumadsssimlse la

YN
Jaubadudymmssmgrreszndlng 1w glduiusasiiemarnmulas macrophage dousali

I

a ] i a X . . i 1 v [l 6
lsnfndafiiaaniBauuaiiiss Mycobacterium tuberculosis ~ N3Th macrophage Vl,ummsnmuquL%avl,@amaamc_ujim

2
A

complex \fia ldlunnaisdzvesimesiulngdniiad Watmlsalu granuloma An13UU9A7 LANIIUIRDU

'
A

1aq Yauaz 80 TIaNNInUNITa ladne wazTmlsanan
Uaa Sauaz 20 ananulaluaioazdug laun iiauiaa

AONUNARDI TOIN D9 NILANFUNAY Tade i:uuﬁuﬁuﬁj

sruumaewlaane ssuvudseey suen'? nsfawta

Toul3a (TB infection) iiauilaganizlatenzaimln

Lﬁﬁg&i"}dﬂ’mmumaszuumaLaumsflﬁu,i’]"l,ﬂﬁaqmu
X A D e . X

Tuilaa L‘IiEl&Jﬂ’]iLLU\‘l@]’JLW&J%’]%’JWIJ%I%QGN&HJE]@ J2UU

SuliGAnidaTui 29 ey 2567

13089 ﬁﬂ%mmmmﬁu"l,ﬂﬁazmquvlﬁ \Ho9=aanTn
Lﬁﬂéizuuﬁ"} wWiRed Wnszuatien wazuwsnyzang U
218722674 9 nIanauTIN gy UUMaEwAela Mnlw
WawenFaninlulaania/uazeisnzd1d 13u aud
lugunas nszan la doa (Hudu™
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mﬁﬁaﬁwaﬁmiiﬂuaﬂﬂa@ﬁmwgjamnmﬁ
Julsalaa LﬁadmnmmmamﬁvlajaﬁLwn;ﬁua%iﬁ'u
aTp2zNfallia nsitaduainlngdavardeninue
W nsaTanilanzldannaiuizedneg dannzide
Tulsa wianIdadulita (biopsy) &9ATIINIWENT
a d' 6 aa o > [ > 21’ a
o1 Ganmn1IInassTmlsanantlan G99 N
ANBUENIIATRNUAZHANITATIINIRBIU JUANT
W laruTmlsananilaa w3a AFB smear 59890329

< A A X A o a
NaLTHUIN BIaRNan1ITWIzLREITaTmlIAa NG
FINTIINALTUUIN KIDNNANITATIINIINLIDANG
wAlanuTmlsa™ n1sidassTmlsanantaalas s
mMawziRssauazigaidudusiiaveanse 1JudT
¥19331% (gold standard) ﬁmmvlm,l,a:ﬂmu'«j’%wnga
‘ﬁl ™ 1 dl 1 g: o > z z v =
W D010 819NHIRIUABUNITNIIALT DU WL D ULAQ £
1 = &/ dlddn A > a aa =3

wuhliTaniziaadifes 10-100 G/AafAAT NEINNTD

¥ X : X X o
L TaT% laanalnsiwiziasaiaiulinauisn
Y la a1 siniziasstensannssiauds (solid
culture) MHanlunaiasde 6-8 §ah Uaze1w3
aRawa (liquid culture) Liianlunsidesisalasiads

12-16 TU°
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= & Xao & A a &
ﬂqiﬂﬂﬂqﬂiﬂuNQWQﬂszﬁﬂﬂLWa')Lﬂi']:%maﬂ']s

s imlsaueniaa (extrapulmonary tuberculosis)

D.

drpmawziiosludedgiisanaiozedeg 7
foFeTlIa waztNaaanTa T mlsaNgINanIzNUda
adunzuaz/miatilaliade g wadszloilunslndu
wwanensIiaasimliauandeanisvasljuianis
AILMTLNIZLREILTD ﬁuﬂlﬁmsﬁumgﬂmfmkﬂuaﬂ
Yaawuldinniu mlbidthemansadhfimsinmle
28190 NABITIAT
%] a
aauazisn1Idnm
miﬁﬂmﬁdﬁvlmﬁmamaNﬁagamimm
FhnpTalsauantandlronsnisiasasaimlsa (U
1 1) aanldsunsy TB system anwasdfianiseneds
Fugasimlsauiima lugaam 1 aanaw 2564 9 30
> & 1 [ 1 dl o a 6 v
fwenen 2566 Lungudiadnafazinanieieyt Jays
d’ 2 6 a [ aa
flaanulutuuulng excel Siarzhtoyaniadia
WITDWW (descriptive statistics) T#l15unsN microsoft

excel TguNatduIwIBLEZIDEA
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Eﬂﬁ 1. TuaanwnIaaItassimlsauanlan (extrapulmonary tuberculosis) N9%a91iAN13°
Sample of: bronchoalveolar lavage, bronchial wash, pleural fluid, gastric lavage, CSF,
synovial fluid, blood, pericardial fluid, Skin biopsy, among others
Neelson or Fluorescence culture and liquid culture MGIT 960
(except urine)
Positive Negative Growth No growth
" Report result of smear
microscopy
Report as :
Mycobacterium
tuberculosis or
mycobacteria not
tuberculosis
A5N1IANRBNTT
1. menstuiindaya inununadaysnanInTa NBINEA9 9, HaMsaaTaTmlsnuanaa

FhassTmlsanantaasamawiziaaade luldsunsy

TB system

2.
a [
AN

mydamslwadaya excel ldinunzaniums

‘iLﬂswzﬁﬁagamﬂwmgmL%aLLazﬁgﬁlﬁwﬁﬂ
Po9150Tmlsanantanaindlagnseiong
CRNE) ﬁadﬁﬂfmiiﬂ (extrapulmonary sample)
laglgldsunsuansazy microsoft excel
TUNWRANIRE@ (descriptive statistics) LT
PIWIBUALIDYRZ: NITILITWHNE growth, no
growth, NIATIINU M. tuberculosis complex,
non-tuberculous mycobacteria (NTM), W&

NN R UL TBLAZNTRLNBSVRIR 1889

(extrapulmonary tuberculosis: EPTB) LLyn@1y
87872267199 UASANBIANURUNUTIZHIN
mMifaaimlsanentaaaiuaieizedis g

ﬁumq;&’ﬂw
3. ®IUHAMIMIANHUALTBUTI BN UNANTT
ane
NAN1SANEN

mﬂmﬁme:ﬁwamsmm‘gmL%aua:ﬁgﬁ]ﬁ
THavedi e TlIAINRIIATIA0TEITANS 9 fisede
Taulsa (extrapulmonary sample) ﬁd%&l@l 844 318 32NN
1l 2564-2566 WLINANITIEIIHHE growth 102 318
(30882 12) TIEIWHE No growth 742 M8l (30882 88) 9N
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X x y C a
TNPNBNAMILNZLREIED growth Sasas 12 wWuind
MIATIIWULTE M. tuberculosis complex \Dwinwlsananiaa
(EPTB) 93 718 (32882 91) LAz AT29WL NTM 9 18
(Fawaz 9) (U 2) MMMIAANZARAMNZIRBILTE
% 1 a z 0/ a A dl
Nndaginenten InaTanuisedlanuafiisedn
AlailsiBaTaulsa (non-tuberculous mycobacteria, NTM)
9 e § 2 ’UTF leun wulBa Mycobacterium avium
4 o . &
complex NNTIFA 1IN 5 A28819 (Fauaz 55) uazllie
Mycobacterium abscessus @3.Jwoalaisn 4 dagnd
(Fauaz 45) (U7 3)

M no growth
W growth
W M.tuberculosis complex

ENTM

wamstu:idevidata:igousinuaniGooNA0ansID
0382:5110°) usnUamnavdedrulsn

NTM

r‘ -

W M.tuberculosis complex
BNTM

 M.avium complex

M.abscessus

wan1swuiBavslanuafiSeRlulGiesnulsa  (non-
tuberculous mycobacteria, NTM) MEMSIW:IEnIGo
la:goUsTAUEVITEDINGAINSIDBIEIHND UanUon
Navdesnulsa

104

mnwamsm:LﬁmL%aLLa:ﬁgaﬁmﬁmaaL%a
TalsanndssiaTaeisizens g nantaafiasdeTmlsn
(extrapulmonary sample) FN1TI1UITUNS growth
3 ,_-_i a 6 :q!, ::qf
088 12 LDAATZRNAN IR BITa g NN IZLAN
INFIFINTIVDILIZAN Y WU FNITINLIURAVAN
gaq@muﬁﬂﬁué’dﬁ blood S8z 20.5, pus Jasas 20.2,
synovial fluid, peritoneal dialysis fluid L&z pericardial
fluid Yaaaz 20, skin biopsy Ta8az 18.2, stool JaHAY
15.4, bronchoalveolar lavage Jouaz 11.1, tissue 3088
10.8, pleural fluid 38818210.5, gastric lavage Yaaas 9.8,
bronchial wash 388z 8.6, CSF 3a8az 7.5 uLaziasga

v 1 d‘ = Qs
lymph node Jagaz 4.0 LALUBLNYUALNITEBRNILIN
PIAIDENIUU G LILINNAIDLNNIRNANWDT pus J
HALINGINGA Tuas 24.5 Uag tissue 3auaz 14.7 Lilag
NALUININ AFB smear NUT161881NRIEINTINDTLIY
fssdpTmlia NfinauingIgaaudrdudsit synovial
fluid Y988z 20, pus 30882 16.1 WAz blood Ja8a 10
fmatniline AFB smear U0 wauninsauas 10 laun
lymph node, gastric lavage, bronchial wash, pleural fluid,
stool, tissue &1udnatn3lHa AFB smear tHuay leun
bronchoalveolar lavage, CSF, peritoneal dialysis fluid,
o . X X
pericardial fluid LLaZ skin biopsy IMNNANIILNILLRLILDD
Joulsa ARNITE9UNE growth Lﬁaﬁﬂmsﬁgaﬁmﬁ@maa
Wawuin ludieensfidu lymph node, gastric lavage,
bronchoalveolar lavage, pleural fluid, CSF, synovial fluid,
peritoneal dialysis fluid, pericardial fluid LLaz skin biopsy
ATIVNLLTD Mycobacterium tuberculosis complex Touae
100 & luEIsI95237L % bronchial wash, blood, pus,
_ da & o aa 4 d

stool LAz tissue AINMIaTIANLTaNslauuAfiSoauA
lailsi5aYeulsa (non-tuberculous mycobacteria, NTM)
L e 4
A (ANT19N 1)
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M99 1. HaMIWNRaTalar Il sUesReEInTne Tanans g AasdaTalsanantan

Lymph node

s 4.0 (1/25 1.0 (1/102 4.0 (1/25 100 (171
(AaNUILARDY) (1/23) ( ) (1/23) )
Gastric lavage

¥ . 9.8 (11/112) 10.7 (11/102) 0.9 (1/108) 100 (12/12)
(WIRNNTELNIZDINIT)

Bronchoalveolar lavage

¥, 11.1 (2/18) 2.0 (2/102) 0 (0/16) 100 (2/2)
(WA NRBAINIAN)

Bronchial wash

% . : 8.6 (5/58) 4.9 (5/102) 1.7 (1/58) 80 (4/5)
(mmmaamummﬂlﬂtg)

Pleural fluid

e, 4 e 10.5 (10/95) 9.8 (10/102) 3.3 (3/90) 100 (10/10)
wilugeudavulan)
CSF (iwaeludunas) 7.5 (4/53) 3.9 (4/102) 0 (0/49) 100 (4/4)
Synovial fluid

Y . 20 (1/5) 1.0 (1/102) 20 (1/5) 100 (1/1)
@nlada)

Blood (1iaq) 20.5 (9/44) 8.8 (9/102) 10 (4/40) 67 (6/9)
Peritoneal dialysis fluid

¥ o . . 20 (1/5) 1.0 (1/102) 0 (0/5) 100 (1/1)
anmalanistasias)

Pus (Wad) 20.2 (25/124) 24.5 (25/102) 16.1 (19/118) 96 (24/25)
Pericardial fluid 20 (1/5) 1.0 (1/102) 0 (0/5) 100 (1/1)
ohlugeudaiuiala) :

Stool (899132) 15.4 (2/13) 2.0 (2/102) 8.3 (1/12) 50 (1/2)
Tissue (Wilaife) 10.8 (15/139) 14.7 (15/102) 5.1 (7/136) 80 (12/15)
Skin biopsy

EN- 18.2 (2/11) 2.0 (2/102) 0 (0/11) 100 (2/2)
(DULHDHNIN)

Other (31 9) 14.3 (12/84) 11.7 (12/102) 8.5 (7/82) 100 (12/12)

n3ieTsinantsanidaTmlsauandaa
(extrapulmonary tuberculosis) %dqﬁgﬂﬁﬂﬂéuﬁ’mmd
mua‘?mzmaam‘sam%a wuiwamsﬁm%a’fmbw
wanyaaemuaienzeng g LRAIMAEGLSIH NTI90N BNV Tl
1/aq (thoracic cavity except lung) Jouaz 35.6, ITUUNY
LAWY (digestive system) Jouaz 28.9, JTUUMT A
LI8uLAaa (circulatory system) Sa8iaz 13.4, 2UUU 38N
§IUNAN (central nervous system) Jouas 8.9, HINWS
(cutaneous system) Jouaz 4.4, 1o (renal system), PG
(joint), wala (cardiovascular system) LLa:Gian;l:’Imﬁad
(lymph node) ¥innw Jasias 2.2 (gﬂm‘wﬁ 4)

msAnsenuFuRuEznI M saadaTmlsa
uanlanuadadzzed g nuagsie wuiwﬂ;jﬂw?m%a
mqﬁaﬂﬁ@ﬂ 31 LLa:ﬁ;jﬂw@“m%amqmﬂﬁqﬂ 85 U
LLa:ﬁmmﬁumq 34 1 %@Lﬂugﬂm%‘mimuaﬂﬂamlu
dlng) $wan 71 1o (Sevax 76.4) fifihnimla
uaﬂﬂa@slul,é‘?ﬂmq woenin 15 T $1u2u 22 9o (Seuaz
23.6)
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35.6%

= Renal system

= Joint

= Lymph node

= Central nervous system

= Digestive system

' Thoracic cavity except lung
= Cardiovascular system

= Cutaneous system

= Circulatory system

dnulsuanuan (extrapulmonary tuberculosis) 11EN
RWBIBIFINT DINNSILN:IEEVIED

sun 4.

a ¢
2137
myifednimlianentlaadismaniziaeiige
uwaiganbutusiiavende uwitiduanasgiu (gold
a o AAa
standard) fianaluazanuaunizgs venanuiidia
g k2 o 1 v 2
Yasga leuazinlinazay anyldeslaandiy a3
X X w meat e e dda .
WziRgaTadesl fUAlasidminAnianusuiguas
] =] ] a v v t:il & v
HunIBnausuanatneg wiaudnanud gdnyol des

'
a

fszvuanutasanuniadiawiay I@]F.ILQW’WEI&II'NEI

]
a

dUasaiTia Biological Safety Cabinet (BSC) class Il fif
AN Jszuunsguaineiduad1eg \Radesiuns
wwinsznodelur izl §anu' " nsifednTula
uandaadanugsennnitimlialudan ilasanems
uazeMIuaed anuawiz maitedsliagiulng
FasonduFsssasrndundn 1w namavnfiansld
N8TYITAN 9 wonvsafissdioTnlsn somznaoge
Saulsn womadabusite (biopsy) #9a319MINeFANE
#2UN130729 AFB smear 920 lan18ATI9NLNALAN
levias inasinifadeialsauandon Janwmenis
adfinuazianIaansaslfianndnlanuimln

106

wanaa wIn AFB smear f9gdaanalduuan wiadl
NANNIATIAININENTAINe N lanuimlse wialnanis
X & o o < 4
wziRessa ulsnnnfessaanaiduun”
nmIneudayanisszunainerinlialy
Uszindlng U 2566 waznsmenudug wudiidihe
Taulsauaniaa (extrapulmonary tuberculosis) 13z
Jawaz 20 2a9nIMsnuIIwINgThoTulanmua
=1 . . 6 aa >
msdnmlas Palacios-Marmolejo et al.” N3O UIDEY
Tulsanandeadisnsiniziiosidouszigatadia
vaadaimlsn lawuide Mycobacterium tuberculosis
5 Y X X
complex 30882 100 NaMIANENHNLIINIIWIZLALILTD
wazfigadafinvesdaimlinandletrsuandaa
(extrapulmonary samples) NINUA 844 8 WUINANT
TILTWHA growth 38882 12 (102 318) INIATIINLLTE
Mycobacterium tuberculosis complex Wuimlsauantaa
(EPTB) Y088z 91 (93 318) a2 @T29WL NTM Ja8az 9
g o a4 v e X
(9 718) mMIananugeadslauuafiisedui lildge
Toulsa (non-tuberculous mycobacteria, NTM) Jouaz 9
§i 2 5%« laun wula Mycobacterium avium complex
o o X )
WNNFa LazIadaINLwia Mycobacterium abscessus
A & X
WadAnuINan I TWIzIR I PaLsnaulIzian
PaIFIFINTINDTLIZAN 9 wandoafisadeTolan
WU ﬁmﬁwmuwamngaﬁg@mmhé'ué'dﬁ blood,
pus, synovial fluid, peritoneal dialysis fluid, pericardial
fluid, skin biopsy, stool, bronchoalveolar, tissue, pleural
fluid, gastric lavage, bronchial wash, CSF LLazﬁaﬂq@
lymph node 3ZLARINANITTNLNWHALINAUANAINY
luudaziagne Fsmsifaadsimlsauandonginlng
v el @ o d < & X
dasandoFsssanadunan Selasmlumamzifeate
nTuihaazldnauinuinnindiagsunfitanzain
278226199 wanIILAUAI 19T RaINA LA
21872614 9 Navaeimlia aansamldonlunsgnia
Madnlanwuen1indfin 393 dudaanzuian
972 NgIFImlIndInsan1vas fUANT Ao
mMIfumaiNdlnanzanaInaliaula (sensitivity)



Ui 43 aouii 3 AnumEu-Sunny 2567

lun3ifiadugs sansaufinnaah (sensitivity) N3tz
RoadoliiaSygstuld
mmwwu'gmL%ai'mismmzmiﬁgﬁ]ﬁ"nﬁm%amn
F989AT290387269 9 fisofoTmlse (extrapulmonary
samples) W11 lymph node, gastric lavage, bronchoal-
veolar lavage, pleural fluid, CSF, synovial fluid, peritoneal
dialysis fluid, pericardial fluid LLa& skin biopsy m’mwm"%a
Mycobacterium tuberculosis complex 3888z 100 &%
Tu&9daen9 bronchial wash, blood, pus, stool LLa tissue
finsaanudedslauuaiidosudlilsigeaulsa (non-
tuberculous mycobacteria, NTM) s2u6184 2 al3 laun
‘wm% 8 Mycobacterium avium complex mﬂﬁqm PN
admLﬂuL%a Mycobacterium abscessus %‘\‘1 1w NTM ‘ﬁl
fanusagneadin M. avium complex fialWiian1s
SniuvasdaNIIAEDS (lymphadenitis) wuls@nsening
7 \deu v 12 1, mydniguvainzgnuazde mifaLge
WULUNINIzANY (disseminated disease) lurtlnlsniand
wazflailes AIDS dsleun rﬂ“ﬂ’a o15@'l@ transplant, leukemia
14 steroid 1ilutszanGsazfanmsldisass (FUO) uazlsn
A1t (cutaneous disease), M. abscessus fialiiia
MISNIELTaIRaNIAEaT (Iymphadenitis), NIEQNUAZ

v '

Taao IR BRZLNALNR "
= o a X
AMIANBINANIIEHDY AFB smear bABATIAR LT
JoalsnandlatniwanlaanzaduImlan MIANBHISH Wi
Nlemalumstouwuiiatoilsa (AFB smear Uan ) Saae
0-20 9zL%WI1 AFB smear 40170161 azdlangaiig
WUNALAN ey San1sanulae Ji Yeon Lee lanialn
mMataunulTa mlsavaddratnsuanlaalyzanm Sauas
0-40 waznIILNIzLBavn v lanialwniswuiraTolee
AI ‘3 v 1 £2 U a
WANINTL Saeas 30-80 WeazdaslTizaziiaInIlas
vasgainlnagf 2-8 Fland"™"
ANNAITANBIAINANNWTITHININ1TAAL T
Taulsauantaauadaislzdrsg wuin nysen onrin
1Jaq (thoracic cavity except lung) Jouaz 35.6, 1L
N9LAKAINNT (digestive system) Jouaz 28.9, 2UUMT

waiuwian (circulatory system) Sagiaz 13.4, szuutlszann

§IUNAY (central nervous system) Jouaz 8.9, HInik
(cutaneous system) auaz 4.4, la (renal system),
dada (joint), #ala (cardiovascular system) Lazdiau
wwdas (lymph node) Yawaz 2.2 &slasyialuwud
Yaulsauaniaa (extrapulmonary tuberculosis) a3uzdi
wuvay léun danvimass (wumﬂ‘ﬁqﬂ) Lﬁaﬁ’uﬂa@
nEgnuade sruumaanilaaniz sTUUNIEuaINT
Al Lﬁlaﬁuauaa Lﬁaﬁuﬁﬂﬁ) RNtk 1012
mnmsﬁnma%&ﬁwm’lﬁimi”lﬁ'@maﬁagaﬁl,ﬂu
18871919184 (pus), L‘ﬁmﬁla (tissue) LLazéuG] (other) ‘ﬁ
"L&ivl,ﬁs:q@hmea*"s'm:ﬁl,ﬁué’f’saﬂ"m%'@wu oldanunTn
SianedlainduinlsawentaafioToazla ?ﬁaﬁaga
Frfaidumsansihfnadounaslduazaunsain
"Lﬂﬁwmﬂ%fuﬂﬁ;olumﬁ:q@hLmumfimmm 9 fufiy
Fasnsdansm datauiafiadss laminnbetu

a1
mﬁﬁaiﬂﬁ'mimuaﬂﬂa@ﬁm’mgjamnmﬁ
o 4 a . X
Fowlsaludlaa Luaaa’mmmmam"l,uummmwa:muag
Audlwimlsanadonzla nsiassanduainImenann
Usziasunalsn uazmIamanavesljianmsidnleny
v & A A 1 Ao
Tolsa mnanmmﬂamﬂi’lmwaﬂizmu’nmmiiﬂ
aasrudronialiizua Lﬁaammjﬂaﬁmisﬂuanﬂa@
sz mwIpea 10-50 maa;&”ﬂfsmzﬁi’miiﬂﬂa@imﬁum“
N13ANEIASIHLATLATIEHNANITATII RS
Tulsanandsadmamawiziasads Faduituiaigu
(gold standard) ﬁmmvl,al,l,a:mmﬁi’mwnzga NI
X X o aea v o dda . .
Noasiadasd fjia laadminfndenutiwguazi
=1 1 a v 5 Gll 6 £ =
mMInauTaNained wisusuanuil aunval dasl
. - o« 178 X X
J2UUANNURANBNITIaUINE T NTINNSLR LT
Lmzﬁgaﬁ"nﬁ@madL%aimismnﬂﬁaﬁiam’sﬁ)ai'm:@me]
uantaafizadeTmulsn (extrapulmonary samples) 413
a52anL leN918a Mycobacterium tuberculosis complex
Wuiwlsanentaa (EPTB) Waz@IaWLLTa non-
tuberculous mycobacteria (NTM) @4 NTM Un9&81% fiana

faneaainluvnnaelsn aanudiaiinsrany NTM
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Abstract: Nasrisuk T, Tohtubtiang K, Kamonwat P. Diagnosis of Extra-pulmonary Tuberculosis by Culture.
Thai J Tuberc Chest Dis Crit Care 2024; 43: 101-109.

Division of Tuberculosis, Department of Disease Control, Ministry of Public Health

Tuberculosis is a public health problem in Thailand. It is an infectious disease caused by Mycobacterium
tuberculosis complex. Tuberculosis can occur in every organ of the body. It often involves the
lungs (pulmonary tuberculosis) 80%, and extrapulmonary tuberculosis 20%. This study analyzed the results of
the diagnosis of extrapulmonary tuberculosis by culture from extrapulmonary samples. There are a total of 844
cases with reported growth 12% (102 cases). Infection with mycobacterium tuberculosis complex in
extrapulmonary tuberculosis (EPTB) was 91% (93 cases), and non-tuberculous mycobacteria (NTM) 9%
(9 cases), with 2 species: Mycobacterium avium complex and Mycobacterium abscessus. Analysis of
the results of extrapulmonary tuberculosis infection in various organs are shown in order as follows:
thoracic cavity except for lung 35.6%, digestive system 28.9%, circulatory system 13.4%, central
nervous system 8.9%, cutaneous system 4.4%, renal system, joints, cardiovascular system and
lymph nodes same report 2.2%. In conclusion, culture and identification is a gold standard for diagnosis of
extrapulmonary tuberculosis.There is a greater chance of the detection than AFB smear. Collecting appropriate
samples from organs outside the lungs where tuberculosis is suspected will result in increased diagnostic

yield in extrapulmonary tuberculosis.

109



215d133aulsa 1sAnsavan
nazniuinlIngm

ThaidJournal of Tuberculosis Chest Diseases and Critical Care

s190uEUoe
Case Report

Myxedema Coma with Possible Obesity Hypoventilation Syndrome:
A Case Report

Nattapong Boonrod*
Nitipatana Chierakul**

Nopparat Sakonsontisate**

* Department of Medicine, Trat Hospital, Trat, 23000

** Department of Medicine, Faculty of Medicine Siriraj Hospital,

Mahidol University, Bangkok 10700, Thailand

Abstract: The association between hypothyroidism and breathing disorders has been well recognized. In
Thailand, a document case of myxedema coma with obesity hypoventilation syndrome (OHS) has never been
reported. A 47-year-old woman was admitted with progressive dyspnea suspected of congestive heart failure.
Her weight was 120 kg with the height of 1.67 m and body mass index of 43 kg/m>. She had hypothermia,
bradycardia, loss of the outer third of the eyebrows, and slow relaxation of deep tendon reflexes. The serum
T3 was 0.587 ng/mL (0.87-1.78), FT4 0.163 ng/dL (0.58-1.64), and TSH 45.440 mlU/mL (0.64-5.60).
Unfortunately, she developed coma and respiratory failure within 24 hours of admission. After gradually
step-up dose of oral thyroid hormone Lreplacement and respiratory support, her symptoms were gradually
improved and successfully liberated from mechanical ventilation to spontaneous breathing with non-invasive
ventilation. Arterial blood gas while breathing room-air demonstrated moderate hypoxemia and chronic

respiratory acidosis. Further investigation for concomitant obesity hypoventilation syndrome is in process.

Introduction

Myxedema coma is a medical emergency that
requires immediate treatment due to life-threatening
condition and the need for prompt and appropriate
management, especially in patients with a history of
untreated or inadequately managed thyroid disease.
Almost 80% of myxedema coma cases typically occur
in women." The diagnosis is based on clinical of altered
mental status and hypothermia after precipitating
events such as infection, burn, trauma, surgery, drugs,
hypercapnia, and hypoxemia etc.” Obesity hypoventilation

syndrome (OHS) is defined as a combination of obesity
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(body mass index = 30 kg/m®), daytime hypercapnia
(arterial carbon dioxide tension = 45 mmHg) and sleep-
disordered breathing, after ruling out other disorders
that may cause alveolar hypoventilation.® In real-world
clinical practice, the co-existence of myxedema coma

and exacerbation of OHS is not easy to differentiate.

Case report
A 47-year-old woman, working as a net maker
from Trat Province, was admitted to Trat Hospital

because of dyspnea on exertion over the past month.
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During the past 10 years, she has gradually gained
25 kilograms of body weight. In the recent years,
habitual loud snoring, frequent awakenings with gasping
for breath at night, and excessive daytime sleepiness
were noted. Subsequently, she has had experienced
progressive dyspnea on exertion during the past year,
along with orthopnea and paroxysmal nocturnal dyspnea.
Neither chest pain nor fever was noticed. During
the past 2 weeks, the aforementioned symptoms
became worsening. Her past medical history includes
hypothyroidism due to post iodine-ablation for
thyrotoxicosis last 11 years ago. During the COVID
pandemic, she lost to follow-up and had discontinued
thyroid hormone supplement. She used to smoke socially
but had quit for the past 3 years. No history of alcohol
drinking or drug abuse is established.

Initial physical examination revealed a conscious
obese woman in acute distress, her height was 1.67 m.
with body weight of 120 kg and BMI of 43 kg/m®, her
neck circumference was 47 cm. The body temperature
was 37.4°C, blood pressure 140/80 mmHg, heart rate
100 beats/min, respiratory rate 30 breaths/min, and room
air pulse oxygen saturation of 88 %. Pitting pedal edema
and fine crackles in both lungs were noted. Admission
laboratory studies disclosed: hemoglobin 11.2 g/dL,
hematocrit 35.2 % with normal red blood cell morphology,
WBC 7,200/uL with normal differential count, HbA1C
6.5%, cholesterol 295.7 mg/dL, triglycerides 166.6 mg/
dL, HDL-cholesterol 66.8 mg/dL, and LDL-cholesterol
of 196 mg/dL. Serum bicarbonate was 41.2 mmol/L but
other electrolyte levels wee within normal limit. Chest
radiography demonstrated markedly increased cardiac
silhouette with perihilar reticular opacities (Figure 1).
Electrocardiogram showed sinus rhythm with generalized

low voltage without specific ST-T changes.

An initial diagnosis of congestive heart failure was
made and intravenous furosemide along with oxygen
supplement were given. Her subsequent urine output
was 3,500 mL in 16 hours, however, her consciousness
was deteriorated. The body temperature became 36.0°C,
blood pressure 120/74 mmHg, regular heart rate of 40
beats/min, respiratory rate of 18 breaths/min, and pulse
oxygen saturation of 90% while breathing high-flow
oxygen cannula of 60 LPM and FiO, 1.0. Thorough physi-
cal examination revealed a comatose woman with dry
and coarse skin. Loss of the outer one-third of her eye-
brows, macroglossia, acanthosis nigricans, and slow re-
laxing deep-tendon reflexes were noted. Cardiovascular
examination demonstrated apical impulse at 6"
intercostal space 2-cm lateral to mid-clavicular line with
LV heave. Chest auscultation revealed fine crackles
in both lower lung zones. Her thyroid gland was
not enlarged and other physical examinations were
unremarkable.

Myxedema coma was diagnosed based on
altered mental status, hypothermia, bradycardia, and
precipitating events such as carbon dioxide retention,
hypoxemia, congestive heart failure, and the use of
furosemide. The subsequent thyroid function tests
(TFT) showed triiodothyronine (T3) 0.587 ng/mL, free
thyroxine (FT4) 0.163 ng/dL, and thyroid stimulating
hormone (TSH) 45.440 mlU/mL. Other blood chemistry
results were within normal limit. Initial treatment
composed of oral thyroxine at 500 ug stat and then
200 ug/day (1.6 pg/kg/day) with close clinical follow-up
for cardiovascular complications. At the same time, an
endotracheal tube was inserted and the patient was
connected to mechanical ventilation, and intravenous
hydrocortisone was started at 100 mg stat and then 200
mg/day. Initial arterial blood gas results were pH 7.474,
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p02 54.3 mmHg, pCO2 45.8 mmHg, and bicarbonate
35.5 mmol/L. Echocardiography showed no pericardial
effusion and good left ventricular ejection fraction. Her
symptoms were gradually improved within few days and
she became alert and responsive following commands.
Her pulse rate increased from 40 to 60 beats/min, and
her body temperature also returned to normal. Due to
the intensive care unit (ICU) bed was not available, her
medical care was conducted in general ward under close
monitoring. Liberation from mechanical ventilation was
successful at 8 days later and replaced by non-invasive
ventilation (NIV) with bi-level continuous positive
pressure (BiPAP) without oxygen supplement. Duration
of spontaneous ventilation without BiPAP was gradually
increased (Figure 2). The serum cortisol level measured
before administering hydrocortisone was 32.700 pg/dL,
so the steroid was tapered off. Because of the high
clinical likelihood of obstructive sleep apnea (OSA) with
the STOPBANG score of 5 from the total of 8 points,
we plan to send her for polysomnography at Siriraj
Hospital for establishing the diagnosis of OSA and OHS
in conjunction with additional bariatric surgery. Before
discharge, her serum FT4 was increased to 0.46 ng/dL
and TSH was decreased to 14.20 mIU/L Additionally,
enalapril was administered to treat hypertension. At
the 2-week follow-up visit after discharge, her physical
activity was improved without symptoms of heart failure
and she can tolerate only nocturnal BiPAP quite well. Her
body weight was 115 kg, and the TFT showed serum
FT4 increasing to 1.070 ng/dL and TSH lowering to 7.
202 mlIU/L with oral thyroxine 200 pg/day (1.6 ug/kg/day).
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Figure 1. Initial portable chest radiograph demonstrates
cardiomegaly with perihilar interstitial opacities.

Figure 2. The patient is sitting in her bed with the support
of her ventilation by BiPAP machine.
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Discussion

Myxedema coma is a potentially fatal complication
of hypothyroidism, and prompt diagnosis is an important
factor in reducing morbidity and mortality. An appropriate
response to treatment would be evidenced by
improvement in mental status and stabilization of vital
signs within hours to days. The monitoring of FT4 and
TSH is an objective way to observe improvement in
patients with myxedema coma. However, TSH levels
may reflective of the thyroid status for the prior 6-8
weeks, therefore these levels may not be representative
of response to current thyroid treatment. For this reason,
clinical improvement and FT4 status may be superior
in assessing response to therapy.*

Patients with OHS displayed some prevalence of
hypothyroidism, particularly in women, the prevalence
of clinical hypothyroidism was as high as 18.8% in one
case series.’ In certain definition of OHS, hypothyroidism
and other causes of hypercapnia should be excluded
before coming to the final diagnosis. However, concurrent
hypothyroidism and OHS or severe hypothyroidism alone
is quite difficult to differentiate. It has been previously
proposed that hypothyroid status increases upper airway
narrowing and suppresses hypoxic and hypercapnic
ventilatory responses, which theoretically could increase
the predisposition of patients to become obese and
develop OSA which eventually may progress to OHS.*®
Deficiency of thyroid hormone also could promote
mucopolysaccharides and proteins infiltrate the tongue
producing enlargement of soft tissues in oropharynx
and enhancing upper airway narrowing, resulted in
anatomical upper airway obstruction during sleep.®" On
top of that, hypothyroidism may modify the myosin heavy
chain profile, particularly in the genioglossus muscle,
which causes dysfunction of the muscle."* Myopathy of

the respiratory muscles related to the role of thyroid

hormone in cellular metabolism and Na-K-ATPase
activity may be contributed to progressive hypoventilation
with subsequent hypercapnia. Impaired respiratory
center function is another issue, the pathogenesis remains
unclear but is thought to be an effect of thyroid hormone
action.® " In one large cohort, almost 30% of patients
with hypothyroidism have a reduced ventilatory response
to hypoxia and hypercapnia.™

Female sex has been identified as a predictor
of blunted ventilatory response in patients with
hypothyroidism.” Studies of the effects of thyroid
hormone replacement therapy on ventilatory response
had reported conflicting results, some authors showed
improvement in ventilatory response whereas others
showed no improvement in respiratory parameters.® ™"
Thyroid hormone replacement therapy in patients with
myxedema or hypothyroidism caused no significant
improvement in the hypercapnic responsiveness in
either group.6 In contrast, in a study of 38 patients with
hypothyroidism who were assessed after 1 week of
thyroid hormone therapy, most patients normalized their
ventilatory responses after 1 week of treatment.” The
discrepancy between these results reflecting complex
interaction between thyroid hormone and ventilatory
response. Other individual factors, including the severity
and duration of the hypothyroidism, may contribute to
the response of thyroid hormone replacement therapy.

Lastly, respiratory support and good respiratory
care also play a pivotal role for patients presented with
myxedema coma with or without OHS. With the advent
of NIV either continuous positive airway pressure (CPAP)
or BiPAP, caring of this kind of patient is more feasible
even outside the ICU as in this case report. Initial CPAP
may be considered in those with less severity, but for
the complexity of myxedema and OHS and possible
cardiomyopathy as in our patient, BiPAP is a suitable

option."”
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Summary

Myxedema coma is primarily diagnosed based
on clinical findings accompany with biochemical results.
Concomitant obesity hypoventilation syndrome should
be considered in those with massive body mass index.
With the careful titration of thyroid hormone replacement,
along with appropriate supportive care especially for
the respiratory and cardiovascular systems, uneventful

hospital course is not inevitable.
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FumITzaNsLAedIng g LT Eu Y3 uAaie WIaa
Aadn@fiiiaannnIaniauizeds wiensnamzasdea
dn s
Aludun
e o .. L X o & o
Atnsinegaslsadeaganuiiassuud
WaNNRa183d 819 ms%’nmﬁwmvﬁug@%%amﬁu
(pharmacological treatment) mﬁﬂ‘mﬁw%fﬁ'ﬁuﬂ f
141581 (non-pharmacological treatment) 154 NMTL3HIT
z v a A [ Qs tﬂl
uszWuniaa AR eanGan ®Ian1IHIGALNaan
Funeraa
mmsm"munkﬂﬂa@q@ﬁutﬁa%@ﬁaﬂé’ﬂwmz
MIANNRAUNG (phenotype) latilu 2 Yszianeaaiu
lawn
1. q\‘ia&liﬂawm (pulmonary emphysema):
IAaaNNRaaaaNNee (respiratory bronchiole) L&
amwmmﬁ(ﬂm;u wazltanasdin vlAFuanInasng
03
2. BROARNENLEULIBIY (chronic bronchitis):
a o a aa A LA dld g Q =
fanwusfiuniadfinde fihofifensleness &
wurz lasdianmalug wieq Jazldainit 3 @ew
& a 1 Qs 1 v = a Cl' a
uazidudadenuatnenes 2 I 1iaanraaaauNNaasns
fAnaININNINUNG (mucous hypersecretion) G9i7ia le
ninaaaanlnuaznaaaaulan anmIaniaunvn I

NIRUI AT %%amw:aq@ﬁuluma@amﬁﬂ

lunisUsz I ndnumen19aNRaUn@nn a1a

WUNAREIN WEAKDNAINANTFFOINIINIIARRNLLNLED

Sul3aRuWidaiun 4 e 2567
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4] %"JE/Z?WIIE]@ ﬂ@lllxﬂ HEJ'I.%/?PI’]@'@{ Z?JWEI’III’IN?’IT?E

sansadszlinldannnansds lasdtafiendonsasie
fFu3InNIWUaa (pulmonary function test) ATWaY
WnoL3s wazmwenslanaistgaauilaas (CT scan)®

lunmsSnsndionsaadsunasdea Auunilunsdl
‘ﬁu“;luqdaﬂﬂaw o9 Tunan Gedesritafsmanangdives
QGGNIﬂG‘W 84 (homogeneity) uarmsUssfinmydandanin
YAINRDARNILUUILBA (collateral ventilation)

M35 i wM T o UA D A UT B IV A DA AN ALY S
/8@ (collateral ventilation)® N137@ collateral ventilation
#aNINMILILAUGIY CT scan kad auN5aT leaae
29 Chartis measurement %dLﬂumﬂ%uaagumuﬂﬁaa
ﬁamaa@aﬂﬂQ@u‘%nmmmﬂa@ﬁﬁaomﬁ@ collateral
ventilation 9N NAULaaHY #a9NINIZTAANUE LA
M3 lraraseMAkulMessUaagy Fawnnaudaa
ﬁmﬁamuaagﬂﬂq@ﬁvfumﬁ collateral ventilation
ms"lmamaommﬂammalf%‘aﬂ6]

mia@ﬂ%mmﬂa@Lﬁa%fﬂwﬂsﬂﬂa@q@%m%a%foﬂ?u
rldna1is lasdwunisnmaniu 3 ngu de
1. midmnﬁ’aatﬁ'aqﬂwaaﬂau (Blocking technique)

1.1 mslgauszueanlunaaaay (endobronchial
valve)

1.2 MmilaaalaaadSunaslaalurasaay (lung
volume reduction coil)

1.3 m{ldmiﬂi:ﬂamﬁaqwaamu (biologic/
polymeric lung volume reduction)
2. nsdasnaasiiallAauaninvaanas (Non-

blocking technique)
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2.1 mﬂaﬁaéﬁﬁu@iamﬂqmu (airway bypass
stent)

2.2 ms’%mamuﬁaU"Laivhmm%auga (thermal
vapor ablation)

2.3 mi%lﬁuﬂi:a’m%aaﬂau (targeted lung
denervation)

3. NMIH16A (Surgical technique)

3.1 mihaanIsulaa (bullectomy)

3.2 nrknaaaalIuiaslaa (lung volume
reduction surgery)

3.3 m3dgndngilaa (lung transplantation)
%agﬂaﬂIﬁ?mJa@aq@ﬁv'm%a%'aﬁﬁmﬁﬁ'umﬁnm
axfidousnlunsinmdlsnsdesndasviaonaniiie
sadInnasdaa’ fa

1. §azdaalils (hyperinfiation)

2. @li’sﬁ]WUﬂ’l’qu@%quizUUWNLau‘ﬁ’]&llﬁ]
luszauthunasfisguusaann

3. §u3TaANlBNNTEENANEINY (exercise
tolerance test) @i”}

4. lifinmzanuaubwsiwiantang (puimonary

hypertension)

5. lifinmzensueulasenladlwioags (hyper-
capnia)
6. mumslﬁnqﬁ%l,m:%mawa@ FWRINITTNEN

v add v ad a 1 3 dll v
1208 El’J'ﬁlﬁEl’]LLﬂz'JﬁUi%'ﬁﬂ ANTDUNIILANTILR

m3laanszunganlunaanas (Endobronchial valve)
n3leaunIzUNsaNlwraaaan sN1InnIlaaay
NNIRDINAAINNBLANTUIFAY LNUNAEWIZUILaINA
a9l s euriauaIuaInaanauNdaInIg Kann1s
YaIauIzUNsaNAa linNITsunsaNaan lwtevnglaaan
wazlugrennielarn anmeaz liaunsneIuanIzLIY
amedn ldfsnaaaanla uaatias lildnaninindinng
L%amiaﬁ'wuawma@aulummﬁq@ﬁm:mﬂmmﬂﬁu
40 ea A , 4
BaaaaNYaInIwIlaanlnalfss ihasanlutienvela
v =1 v =1 v
[ aziiniTnaradsainiaannuawilaadiaf sl
luLLmuaﬁ%fﬂméT’sﬂmiq@ﬁm:mﬂau lwanierlsi
113Dz Laan laad19dUIzENTAIN waznIng
AN uG I ARIzUNEaNaan AgNIIanI e lag
MIFRINRDINADARNLTUNT

A ~ a = e
A19197 1. WIsusunsanu luntisautzunsanlunsaaaw

mMadnm STELVIO’ IMPACT® REACH’ LIBERATE" EMPROVE" TRANSFORM"”
gunsal EBV EBV 1BV EBV Svs EBV
a1 (1) 59 63.7 63.7 64 67.2 64
FEV_ (Sauazan
1 30 294 27.7 28 30 30.8
ATLI)
RV (%'azla:mﬂﬂzm) 217 275 261 225 210 245
6MWT (t619) 367 308 865 311 305 291
ﬁﬁttﬂ%iaqaaurﬂawaa Upper / Lower lobes
N13N328A Homogeneous/
8 Homogeneous Heterogeneous Heterogeneous Heterogeneous Heterogeneous
waaqaaurﬂawad Heterogeneous
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mnsaisdulsa [sAnsavanna:iasuitodInno

INMTANEY MIFNEEIESElEAwT LAY
Turaanau mumnﬁﬂunq;muﬁmqmn Lm:ﬁm’a:qﬂﬁ”'u
Tuszuumn U’Laﬁ?mm LLﬂ:%ﬂﬂi:Lﬂﬂq&ﬂ&lﬂi:%’]ﬂ
saawouas limintaue wuimansaia FEV, I8 i

guITONWlUNNTENNNAINNY LLa:Lﬁuqmmw‘luﬁ%
U3z Sudronsdszdin SGRQ uaRTnMzunsndaud]
wu'ldiaunu 1w 'gmzmﬂmmﬁ%qwlﬁau Lﬁaﬁuﬂa@%"’a
Joadate Lﬁ@ﬂ'ﬁﬁ'u'%umaﬂsﬂﬂa@q@ﬁ”'u uazLFeAa e

4 oo " X 6
A39n 2. WSsufisunavasmsansnlunslaaussunsanlunaanan

2553 Sciurba uazame' 220 6
2555 Herth uazame™ 111 12
2558 Davey uazans' 25 6
2559 Valipour uazame® 43 3
2560 Klooster azams’ 67 12
2560 Florelli uazams' 33 60
2560 Kemp tazame " 65 6
2561 Weling uazame’” 318 6

34.2 WA,

» * 9.3 2.8 Z
J088Y 4.3
Sauaz 15 & Souaz 22 5 &
60 wa.,
» 0.26 25 4.4 *
fouaz 8.7
100 Wa. 0.42 22.3 8.6 1,195
Sauaz 17 0.68 61 11 o
Souaz 17 oAy 39 91 17 @
140 wa.,
PLERE 0.66 36.2 7.2 o
20.7
53.4 WA 0.20 o 43 463

a319 3. WSsusuazunsndaulunsdnsmslaaususanlunaonan®

2553 Sciurba kazAme’ 220 6
2555 Herth uazame™ 111 12
2558 Davey uazans' 25 6
2559 Valipour tazame® 43 3
2560 Klooster Uaznmus’ 67 12
2560 Florelli lazamus " 33 60
2560 Kemp Wazame’? 65 6
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3.2 9.3 4.2 * 0.9
11.7 42.3 8 * 5.4
8 64 8 20 8
0 16.3 25.6 7 0
8 14 22 17 3
3 * 6 5 0
4.6 4.6 29.2 1.5 1.5
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nsldzaalnandsuiaslanlwnaanas (Lung
volume reduction coil)
mslavaalaaatSunatdealunasaan™ 1iu
wanmyndasrinmeldnmsingay laglsuamariunaas
gasnaanauinlUfusnian uszdiniasionaisstas
HufuauLniIvaIraaia Lfiam@mmgﬂlmﬁﬂvlﬂlmmm
Uoa vaaaaziudinazvinlvaaluuansinsadiany
a7@ omanazlismunsatheenld
Faarsnantasslunisldvasinda senlsad
right middle lobe %38 lingula qaaﬂﬂowaaﬁﬁms

nszmné’aag‘%uuaﬂﬂam (paraseptal eymphysema)
LLa:ﬁqaaulmy'mu’lmJ’lﬂn:h 4 Y.
msldvaanaatsunastansansaiind FEV,
Rusussanwlumsaanmaams LLa:Lﬁuqmmw%%
15231 Tuanan SGRQ leiwdriumslaauszinoay
fIuNNzUNINTaunA18aRINY Ao Lﬁaﬁuﬂa@%”a
Uoadalta Iiﬂﬂﬂ@g@%%ﬁ’lﬁﬂ FuT3a Wwaznananii
anvziinmzladudonlde

A i a = ! a 5
A139N 4. 138uLh m_lNa’uadmiﬂﬂw’ﬂumﬂm@m’ma@rﬂa‘mmﬂ e

2555 Slebos uazAmMe™® 16 6
2556 Shah wazame® 23 3
2557 Klooster iz 10 6
2557 Deslee uazams 36 12

35 12
2557 Hartman Lazame® 27 24

22 36
2558 Zoumot kazAmme™ 35 12
2559 Deslee uazame™ 50 12
2559 Sciurba hazAmz® 158 12
2560 Giilsen wazame” 40 6
2561 Simon uazame® 33 3

Sopaz 14.9 Souaz 11.4 84.4 14.9
Jouaz 14.1 0.51 503 51.1 8.6
Jouaz 11 Jouaz 22 61 15
fasaz 16 fasaz 13.75 51.4 11.1
0.2 3913 Jouaz 21 31 42
-0.05 813 Jowuaz 10 12 8
-0.04 813 Sowaz 2 315 7.2
Jouaz 8.9 0.32 593 34.1 6.1
Jagaz 0.009 0.52 8913 Jouaz 9 11.1
Souaz 7 0.31 &9y 14.6 8.9
0.15 803 Jouaz 14.5 48 10.4
0.10 §a3 0.44 5013 48 *
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@139 5. 1W3Bun U‘]_Iﬂ'n$LLY]§ﬂ"IiEJ%1%ﬂ’]iﬂﬂH’]ﬂ’]ﬂﬁ°ll(ﬂaﬁ@aﬂﬂi&n(ﬂiﬂa(ﬂ

B me) Fann tsemans  szwznaniidnen deededie  dasganudniuy  Bevwnden  1Fudia

= < (@) (Wian) (Fauaz) (Sauaz) 52 (5esaz)  (Sauaz)
2555 Slebos uazams" 16 6 18.7 87 0 0
2556 Shah uazam® 23 3 0 17 8.6 0
2557 Klooster Waza e 10 6 0 70 10 0
2557 Deslee Lazamz? 36 12 23.3 33 11.6 0
35 12 46 51 6 3
2557 Hartman Hazame® 27 24 7 37 0 8
22 36 5 36 0 6
2558 Zoumot Uazam™ 35 12 2.4 10.8 9.6 -
2559 Deslee tazame® 50 12 18 26 2 8
2559 Sciurba uaza™ 158 12 20 27.7 9.7 6.5
2560 Giilsen uazame” 40 6 17 414 0 2
2561 Simon uazAme® 33 3 5.6 46.3 0 0

n1slaa1sdsznauiiogawaanan (Biologic/
polymeric lung volume reduction)

in15Anw1 ASPIRE® ﬁl%msﬂs:namﬁaq@
PROARN WELHEININTTRININMSANITANIZUNINT A%
ﬁ' 1 Y A U a .134’ =S
Gmﬂal%mmzuumafl,aa:ummuazﬂawmmgam
Sauaz 37 F9ldanmanty

nsldnann S%HITUILINIAIINQIAN (Airway
bypass stent)

SEmslaviamiusznsenne azEuanmstans
Nﬁama@awu’%nmﬁ@iaﬁuqmw uazlilaniduiian
%é’amﬂﬁmeﬁama@amﬂuguﬁu axlaviemiumnagu
"Lﬂq@ﬁu%n u3 %'agviaéﬁ ﬁm:ﬁmﬁﬂﬁlﬂugizmmmmﬂ
LEEY INYIANBENFAREARN

PNMIANTN bronchoscopic lung-volume reduction
with exhale airway stents for emphysema (EASE trial)*
%aﬁﬂun@luﬁﬂmqmu‘[ﬂawaa wuinmslavianndu
izmymmﬂ"l,&iam:é'umwuq@%umnmsmm

FUITDNNU A LLa:"L;JLﬁuqmmw%%lﬁmmmaﬁm

AR I ad dVL [

adfiilnidunaia S5t duisiliduiifen
n139WABAANAIBANTaNGY (Thermal vapor
ablation)

Tt aseu neunnysnaanaus BANNTOUFI" Az
InsUsziiudnsaenentaniwvedveadialusuny
AATZA (software analysis) lasldToyavadiansisy
ABNRILABIANNAZIBEAGY WATURAINABANUNGILAT
6199 LT GTiNINIENAIV8I0I8N (heterogeneity
index) YSunasvaddeaudazuaninazniviloa auis
ﬁwmmﬁmﬁfﬂmaaqmuﬁﬁag’lumm@m6]

SnuoasiaafimunzuimysnasaausisaNy
Tau ﬁna:ﬁwm%amwmaaqaauiﬂawaaﬁmuﬁnm
dJaanduu uazll heterogeneity index 1N 1.2 lae
ldsunsuazdszifiuanuinunzanvadndazuandton
Tumssanutan uazeuwImszznansanuouin

AUILIUN
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lun1sansansan azuNNTMauSIUsenay
vlﬂéhﬂmmﬁmﬁ’uua:uaagmﬁﬂﬂEJ'ameﬂJa@\ﬁéTaami
21N é’mmmﬂaﬂuuaagmﬁaqmwmﬂa@ ANAE

15797 6.

MIanaNIz U AN 9N IR LA AIaA 1T LAT8
'«iimmiﬁam:ﬁhzlﬁﬁauqmﬂgﬁ 75 DIFLTRLTUF W%
o ldinanidan aatuaINdaInIsLalI9un

fU0DNRAINI

WIUEUNANTANBIVINITINRDARNG BANUTOUFS®

22" 12"
2555 Herth Lazame™ ooV 1oV
2557 Gompelmann uazame® 44 6
2559 Gompelmann uazame® 35 12
2559 Herth Lazamus® 45 6
Il: COPD Gold 3

IV: COPD Gold 4

64" 207" 10.9" +9.4" 735"
108" 335" 25.6" -12.7" 772"
141 406 @ 2 716
65 108 6.2 -12.1 2
130 302 30.5 9.7 .

= = = ¥ = g v v 6
@13W9N 7. 138U EJ]JJT]’J&LLﬂiﬂ‘lTﬂ%Iuﬂ'ﬁﬂﬂH’]’llﬂdﬂ'ﬁ%‘ﬂﬂﬂ@]au(ﬂ’) ﬂmﬂmauqa

2559 Gompelmann uazame® 35 12

2559 Herth uazame® 45 6

v

mddnlszamviaanan (Targeted lung denervation)

AMIRFBUTZENRRaaN WuRann1IN&INIT
ﬁﬂ@i’ﬁaﬂﬂﬁsdaaﬂﬁawaa@amﬁﬂ%mUdaﬂﬁuﬁ‘nq
anudgilumadrldivTmnseasulnanisedng
A ° [y 2 A
Waaan T nTzua NN aaL§ulsean vagus G980
winfAuansRasean acetylcholine 11615 M3 receptor i
N&NLE 1A8NIZUIBAIINIANARITRINA LANITHE®

RIFANRIANARDABNAART FINA ANITANLFULILID

waaaaNln B IuLSmis M3 receptor tludwanann
AARIANUNA LNFINAT7
Tun1s@nwaa9n1s3Ldulszamnasnanie
go9n5s (AIRFLOW-1*, AIRFLOW-2%) 1l9uani1aan3n
AANIIASLY aﬂsﬂﬂa@qﬂ%w,%a%'ﬂuﬂ LLsnvl,é'luﬂ@:uﬁ
o3 hisuussldadnafineadn uilumsfaaunazas
mMIFnEN ﬂﬁ‘]_lvl,&]ﬁwalﬁmm?ﬂENIWHJ?J@]Q@%%L%B%G&@M

=) o v dg 1 a o o Qs aa
maﬂﬂﬂammmwﬂa@wuamauummtymaam
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A aa 1 [ a A
nstaanIsnisdadnaassanlIuiasdaaniuanzas
% U
nugilg

W9 NTINNARRZUIZRNTANVBINIFRINN DI
WaaadSunasdealuiteareg ludsanalne 337
a5z anTnindandng LLa:mw’lsmi’lmiJs:gm@ﬂ%ﬁu
msgu,a;jﬂmvlﬁazmﬁaa%i 337 @

1. mslaausznoaslunasaau (endobronchial
valve)

2. mslgwaalaaadsunaslaalunaaaas (lung
volume reduction coil)

3. mi‘%ma@auﬁ'salvl,a{f’lm'm%auga (thermal

vapor ablation)

19190 8. WSsufisudsussanndaaiifonllainnnmsdesndesandiunasdeadisitene g°

Valve 77.5 (34.5-140) 13.7 (4.3-20.7)
Coil 130 (90-200) 12.2 (7-14)
TVA 101 (64-141) -

Valve: Endobronchial valve
Coil: Lung volume reduction coil
TVA: Thermal vapor ablation

440 (200-680) -

40.8 (9.3-91)

420 (310-510) 16.5 (14.5-22) 47 (14.6-84)

284 (108-406) - 18.3 (6.2-30.5)

‘:I = = v 1 v |2 v ad 6
M1919N 9. nhzmmsmmaumsnmaumnmsaamaaaaﬂﬂsmmﬂa@mmﬁ@me]

Valve 6.4 (0-11.7) 25 (4.6-6.4)
Coil 14.8 (0-46) 41 (10.8-87)
TVA 21 (18-23) 16.5 (9-24)

Valve: Endobronchial valve
Coil: Lung volume reduction coil
TVA: Thermal vapor ablation

mMIdnanandiniasdan (Lung volume reduction
surgery) uazm13Uanangian (Lung transplantation)

snansavinlalugih pfleTumIsnENdenues T
'éiue] Lﬁ&lﬁLLé”J £90 N2 exercise tolerance ﬁ@’i’wagj 183}
IS ue RN ENTBINTIRNGALE B93TuIn
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14.7 (4.2-29.2) 10.1 (1.5-20) 2.6 (0-8.6)
5.7 (0-11.6) - 3.3 (0-8)
2.5 (2-3) - 2.5 (2-3)

PINIHIFANAN T AN TENGaaaLIINATUBa we
Wm:hé’ﬂﬂm:maoﬂa@]ﬁqmmmﬂiﬂmag_j N13HIA9
oo aad A
098u8an (bullectomy) MUuITNINNFNIIDN WL BaLlas
tal aa U v [ Q 39
quqmmwmmgﬂwvl,@]muﬂu
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dl > A U 1 Qs a
®13719% 10. miﬂ@mangmUlumim@ma@ﬂsmm
Jaa*

FEV, < SauazAansLn 35 m PAP > 35 diaaLuastsan

TLC > Saeazaansin 110 PaCoO, > 55 Uaalaslsan
RV > Sa8aza1anztis 200 DLCO < 388azaanzti 20
RV/TLC > 888z 65 Homogeneous emphysema

6MWT < 350 Lu913

mimé‘ﬂaﬂﬂ%mmﬂamﬁna:ﬁﬂu@ﬂaU'ﬁﬁwm‘ﬁ
amwvaimiganuluszpzmaduwmsladaudlunans
Full wazinzdaalils udmISnuesasHdna19y

lildliuadnnme lapawzdiaefidinigg pumonary
hypertension, nazdsvasariuenlaasnladluden
(hypercapnia) Ll,a:é'ﬂmm:gﬂwﬁdﬁ‘“’

1. FEV, < 3apazaansiu 20

2. DLCO < Jagazmanzii 20

3. Homogeneous emphysema

4. Emphysema fi iitanystanilaanduum (non-
upper lobe distribution)

5. auIInnNInlun1saannIaIn1Y (exercise

tolerance test) ‘laign

d ooy A e e e A e
GmEﬂaw"l,mmaﬂmm:mnanm:mwumi

N1AaaaUSuNasUea a1N1TaRNTHINIIINEIA L

FEnsgniedaalalusduialy

Advanced COPD

Not candidate for LVRS,

Large bullae

bullectomy, BLVR

Bullectomy

Emphysematous predominant Lung
Maximized pharmacological and non-pharmacological treatment
FEV1 < 50%, RV > 175%, RV/TLC > 0.58, 6MWT 150-450 m

transplantation

* Ssagluszniumsdinn
+ @110 1511 lower lobe predominance
- a99zRsaniiiune gl

No collateral Collateral
ventilation ventilation
Heterogeneous / Heterogeneous /
Upper lobe predominance Homogeneous Upper lobe predominance Homogeneous
Coil” Coil Coil" Coil

Vapor Vapor* Vapor Vapor*
Valve® Valve’ LVRS
LVRS

Collateral ventilation: Fissure integrity < 90% by HRCT / Chartis measurement positive

sun 1.

msAnidentiUoaidosnulsalonganuiSoSomoadsimnnsiig (SeuiSevlnayiuus)
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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

SuliGAnifaiui 23 wweu 2567

afiz® FIIvmIUNITAT .1,
SAYU @31sz@ st W.l.

a 6

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

128



Ui 43 aouii 3 AnumEu-Sunny 2567

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

130

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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NELINHRADAANNNABNILWBAITNNVIdDAAN
(Primary Malignant Tracheal Tumor)

o
YN
¥ .
\lasannaaaay (tracheal tumor) luglna
daulmy’ﬁmm@;mnmﬁd (malignant neoplasm)
. ¥ u . 4 L

uanenvniiasannaaaaunwulwandswlngaziin
¥ oW e _ 4: .
asanafialife (benign neoplasm) UELNNABARNNY
aunLiaNARANY (primary malignant tracheal tumor)
wuldtes lapafiafinulduesfiga da squamous cell
carcinoma 7848441A8a adenoid cystic carcinoma'?
mﬂ’m%mmﬂmaaﬁﬂaU’Lumm%'w:ﬁmmmﬁ'mﬁu
lsafauazlsndanganuiseiavinlinisifiaduifia
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(endoscopic treatment) lungugiiofiionn1sves

WAAANYANY (airway obstruction)™’
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“UnWneisza1ueaLan

sy imbaszuunrmelauazimlsn madmaergsmans

ADUSUNNEFIFATAITITWEILIA NRIINENFENAAR

ITUIAINYI

ﬁ]'lﬂ“ﬂ/agmlad Surveillance, Epidemiology and
End Result (SEER) daiilutaysvwialnafigavos
mjuw:ﬁmaamuﬁﬁﬁuﬁmﬁ@mﬂma@awﬁvl,@i”nmw
Hiw9 wan 578 Tawulszanm 0.1 enyszng
100,000 ¢?

NIALHNTIRA
M3TUUNTRAVEILH B8N HADARNFINTALLIY
Iehiilu 2 nga (@97 1) @
1. lesenifidurifiaanvaanay
1.1 iasenafialie (benign neoplasm)

1.2 02139 (malignant neoplasm)
2. ¥259NTN1INITINeNINNE lasuiile

WUNTZ 801NN T LTI A LILAZNTE AN IR UNTZLE
Hhl
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A13191 1. Mynunnasdevadiiaiannaaaan’

02159 asensfialihe I5INIZANBINDTBIZT9LA L wnSefinsznerunsrusidan

(Malignant Neoplasm ) (Benign Neoplasm) (Direct Invasion) (Hematogenous Metastasis)
Squamous cell carcinoma Hematoma Thyroid cancer Breast cancer
Adenoid cystic carcinoma Papillomatosis Laryngeal cancer Renal cell carcinoma
Mucoepidermoid carcinoma Mucous gland adenoma Lung cancer Colon cancer
Neuroendrocrine tumor Lipoma Esophageal cancer Melanoma
Adenocarcinoma Leiomyoma
Sarcoma Neurogenic tumor

Malignant lymphoma

NI BNTHAVILIDIONNAA NN TAWNUEAINNNA AN TIFINIINULIB N M AINTHAYDILTRRTILT 1
dunuiia wiseanlaiiu 3 ofia ldun surface epithelium, salivary gland, mesenchyme (1571991 2)° uanandin
SIRINNTOULIANNTRAVDINN W IUTNIINLNTINGN (histopathology) (@137 3)°

andayaves SEER WUI 209 IANISIRADARNNAAUNIAAIINNAAAAUNIRNA 3 Iz8s LA 28

I ' . & ' o o a . = @
umaagmwwﬂumamu (localized) sxzuziSInTzelUfsaYodn91fe9 (regional) wazszazuiSInszane Ui
278728% (distant) auaNT197 4°

% o a

AN5197 2. ﬂ’]ﬁ‘@o’WLLuﬂ"ﬂﬁﬂ“ﬂ’ﬂ\‘iLﬁ’ﬂ\‘l@ﬂﬁ@’ﬂﬂ@ﬂﬁﬁ AUNIUAITNVABRAAN mmﬁmmm@ﬁﬁ duduima®

Surface epithelium Benign Papilloma

Malignant Squamous cell carcinoma, adenocarcinoma, neuroendrocrine tumor (carcinoid, large cell
tumor, small cell tumor)

Salivary glands Benign Mucous-gland adenoma,
Myoepithelioma, oncocytoma

Malignant Mucoepidermoid carcinoma
Adenoidcystic carcinoma

Mesenchyme Benign Fibroma, hemangioma, paraganglioma, schwann-cell tumor, chondroma

Malignant Lymphoma, soft tissue sarcoma
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A139N 3. ANTILUNTRAVBINLLSINRaaaNNd
A Lﬁ@ﬁnﬂma@aummﬁ@mao@awm’%

2 2
I
ANBMENIINYIZING Sosaz

Squamous cell carcinoma 44.8
Adenoid cystic carcinoma 16.3
Small cell carcinoma, neuroendocrine carcinoma, carcinoid 9.7
Adenocarcinoma and subtype 5.9
Large cell carcinoma 3.8
Sarcoma 3.8
Mucoepidermoid carcinoma 1.9
Carcinoma not specified 12.8
ﬁlu ¢ 1T% melanoma, papillary squamous cell carcinoma 1

A3 N 4. ANTILWNTLLZVBINLLTINAOARNNT

v o a 2
AUNILWAIMNNANDARN
v
szuzaailsa Souaz
wuivegamnzluvaanan 242
- o e o o e
wuisanznellisetonzdnadss leun naaaenmis 36.7
“aaaliaa nizan
wuisanznglldsadonzoun 18.7
1aildvinnsmszezaaslsa 20.4

Qs a A
AanPawesNIdIAan
yriS9naaaandnialuattlun1yinass
P a o v A @ A
tihasandainisaatudulsndn taun lsadauas
Lintanganuizess sulngudrennswfiafoteuling
9ANUNABAANUINNINTBUAZ 50 VBIAUNTINVBY
WROARN aNMINWUI NI WaINITVBIRRARNAL LT
wittas w1 laLRea6 (stridor w38 rhonchi) Taiesvngla

AaUn@Razuaned1I91NINI0ANUYBINABARNYWIALAN
Ao aldbudsuazdalugremsladuazaguiiom
tﬂ' v 1 I =1
nadan 81n3aug laud la lailulfea waza1ns
AnanuziTsuwsnIzawldTsaTarzdafas 15w
A o =4 I v 3
NRWENUINULAZL RIS LT

AsRUARLANLAN

MW39ENT98N (Chest X-ray) lufianuutnen
Weawalundladsunianaeaad twnzaulngdn
WUUNA nsaTalenaisdaauiiaaingisan (Chest
CT scan) lumsiudufisdnlunslsfivseuaaves
AawsNiimuTadsziinadolzd1afgIuaza1u1In
Usziluszozvaslsnle®

M35 RsENInTManiieisidaates
Positron Emission Tomography-Computed Tomography
scan (PET/CT) azfianuuandrsnulundazsiavas
Y2159%na00ay lagwuinusSisiia squamous cell
carcinoma 3z ¥naLiln high uptake &% adenoid cystic
carcinoma L& mucoepidermoid carcinoma 3EWU variable
uptake lapdniuuzisguusauazinisutsdannaziu
high uptake #1uNL5979a carcinoid tumor azlnalln
low uptake 91NMNIA5IVINISBABLASES PET/CT®

NMIATIAFNIINAINUAA (pulmonary function
tests) fazwuﬁﬂwmwaamsq@ﬁy’umamaa@ammvu
1élaawy flow-volume loop Wuuuy fixed airway
obstruction

NMIFINHBINTIINRDARY (bronchoscopy) o
sudwRsvannwus duniiazanugnvessaslsa
wBimansavnmsdatuitaiiossasamemensing®
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AN 5. TTHUVBINTLSINADARNTRAS1OWIIND
duriiinnnwaaaan Suunanudayaves

Surveillance, Epidemiology and End Result

(SEERY?
Iz PYIREY
T-Stage
T fauaglunaanay (trachea) uazlawintonii 2 loudiuas
T2 fauaglunaanay (trachea) uazluwinannnii 2 iwudiuas
T3 fauaguannaanayl (trachea) unziivhilauainzdnadoe
T4 fImsunwsnrznglldiatonzdnafes
Tx Tisnunsayszaiuld
N-stage
No  aifiwdngrwihuwinszaslfsdeninindesinade
N1 finsunsnszangludsdeninndadhafes
Nx Tigusodszfumsunsnszansasdoninniadls
Iz PIREY
T-Stage
T fauaglunaanay (trachea) uazluwintonii 2 loudiuas
T2 fauaglunaanay (trachea) uazlizwinannniy 2 iwudiuas
T3 fauaguannaanayl (trachea) unziivhilauaiznzdnadoe
T4 fImsuwsnsznglldiatonzdnafes
Tx Tisnansaysziule
N-stage
No  aifiwdngrwihuwinszaslfsdeninindesdnade
N1 finsunsnszangludsdeninndadhafes
Nx Tignusodszdumsuninszansasdoninniadls
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SzﬂzﬂadﬂngﬁﬁaaﬂaN‘ﬁ.ﬁ %ﬁ'llﬁﬂﬂ'\ﬂ
waanaw (Staging)
Tagtiudilifinuaiinasuuesmadnuunszos
fimaauansligiudoyaves SEER (@15797 5) WU
m‘mamwﬂ@Ul%“ﬁagaﬁmﬁi’nﬂ'a"l,sjl,ﬂuﬁl,twi%mmwm
anufaluaugndaszasnistandanisseadia
(survival rate) Lﬁaamnﬁagamﬂ SEER #vfiavaduz139

maﬂauﬁﬁmﬂﬁmmm:ﬂ'\iﬁﬁi"}mugﬂa yiag?

A [ AAa Y o A
BUHAYDINCLITHADIAANNNAKBNILUAIIN
iaamad (Histologic Subtype of primary
malignant tracheal tumor)

1. Squamous cell carcinoma

Squamous cell carcinoma \Jurhauasnsise
mamu‘ﬁwuﬂaﬂﬁq@a”waﬁamngmﬁa;&amm SEER
WU3ouRz 44.8 VBINZLSINAOANNTIRUG? lapdulng
azwuldlugiioangdas 60-70 T wuinuziSerha
ﬁmmé’uﬁuﬁﬁumsguqﬁ wazwuluiwameuinnin
Tundmaafiofiin drunisiinylduasfasunises
lusuveInaaaauaIBa Qﬂw%ﬁﬂua’mﬁﬂa:ﬁ
mawnsnizanellfsdaaindas

ANTATIBNTLITABNNILABINIIIBNITNY
faufuananraanay (polypoid lesion) (gﬂ‘ﬁ' 1) #I
WU TG L8 TaL VB INA AR (circumferential wall
thickening) LLazLﬁadﬁnn squamous cell carcinoma S
usSefidumifiaunanaasafia surface epithelium
FIBuNIFeINT0INaAaNIT NN anwae Hauid
W23292 (nodular mass) (gﬂﬁ 2) MININIRDAY

R3804 PET/CT azwuanimetilu high uptake '™
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NWIBNISTABUTINDSNSIVNUOVWUIY  squamous
cell carcinoma wuanunu:NeuRiasnaulinityAmuse
(left main bronchus)

nwoNNIsdaundaunasnauuovyuos  squamous
cell carcinoma WUANLN:ABUNDTOUSUS: (nodular

mass)

2. Adenoid cystic carcinoma

ﬁ]’mg”m“ﬁa%la“uad SEER w1171 adenoid cystic
carcinoma HunfiavasuziSinasasuiinylduesin
AUAUREIIDI9N squamous cell carcinoma I@ﬂﬁqﬂamﬁﬁ
$ounz 16 VOINZISINABARNTIRUA lasdwlnnjazwy
dlugihoanysie 40-50 U wulwwamslugassin
frinfungs eunssfingldvesfenasaaulng
(trachea) mamulmy’@i’mm’n (right main bronchus) LLas

waaaaulnaidutne (left main bronchus)’®™

MIATINBNTLITADNAULADINTIIONILAIANTD
v A o a o

NUNDBUNARDANN (gﬂ‘n 3) wIanumM Il lassay
VAIRaBARNA (circumferential wall thickening) N13A373
IaaaeLaIad PET/CT aswudnemetilu variable
uptake uazL$a491n adenoid cystic carcinoma BUEVEARN
Aflduwn1tiau1a1n submucosal origin A<9%w
NNIFOINRBINTIVNROAANNNITNUAN W o WA

RaSuuazgIuning (Ui 4)°

sUil 3. muwienisgBEINESNSIVENUVUe  adenoid

cystic carcinoma wudnuru:Aaulunasnau

NMWPINMSdouNdounsoonaonauuovyiuog adenoid
cystic carcinoma WUaNWU:BUNDHOSoU na:bidudon
AmofaulUSuInUUIN  (vascularized endobronchial

mass)
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3. Mucoepidermoid carcinoma

N3 uTayava9 SEER WU mucoepidermoid
carcinoma LYNNUTHaZ 1.9 VaINZITNARARNTIIRNG
lassgulngjazwulugihoangiasndy 30 T aunied
wu'ldasfenaaaaulnn@nupan (right main bronchus)
uazvnaaadlwauwdne (left main bronchus)™

AIATINBNTLITABNRIUADINTIIDNITNU A D%
dl dld g =3 g ;3 > =
ANa0aauNUVOLIVATALIN LALAUTATWARINIIAG
1INV (contrast enhancement) (31.]“71 5) NMIa319
AMRpaLaI0d PET/CT aswuanumetd variable
uptake NIRBINNDIRROARNITWLNOBARAIIDULAS
a g . .
JUBULVATALIW (smooth and well circumcised mass)
(Eﬂﬁ 6 )

NWIBNISIABUINASNSIVaNUBVYIUIY  mucoep-
dermoid carcinoma Wuanuru:nBuRviasnauIAu
BAdunauNsdnansiiusud (contrast enhancement)

146

nMwoInMsdaundovnasnauouluos mucoepider-
moid carcinoma WUanurU:AaumoISeubuauIunGAouU
auAvidovonbidoAundeuun (smooth and well
circumcised vascularized mass)

4. Carcinoid tumor
ﬁnﬂgﬁu“ﬂ'aga"ﬂad SEER w171 neuroendocrine
carcinoma l@lA small cell carcinoma W& carcinoid
tumor L‘i’lumﬁmawu%waamuﬁﬁqﬁamﬂﬁaUa:
9.7 vauzSmaanananua lassulngaznyldlu
Khsengiesndin 351 dunsisfinuldosdonaanan
lnj@ w21 (right main bronchus) uazwasaaxlng
dung (left main bronchus)''*?°
13BN TLIEABNAUADINTIIBNITNY
FouRnaonauAlvaIIATALIRLAZ =LA UTAT UUAN
WRINIAARIINVTIF (intense contrast enhancement)
(Eﬂ‘ﬁ' 7) MIATI3tadudeLASes PET/CT aswusnmoie
1% low uptake NIFEINABINABAANIZNURBUAT
VaULIATALIU (well-defined mass) (gﬂ‘ﬁ' 8) UazdilFulRaa

WIUNN (highly vascularized)'® *'#
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MwisnISgABUIIINASNSIVaNUaLUE  carcinoid
tumor  wufauBUNANNURraemnaulntyAmuGe  (left
main bronchus) a:dMsIAUSATULNNIADNSTRaNS
nusva (intense contrast enhancement)

sUi 8.  MuwoINMsdeundeunsaonaanauuaolilos carcinoid
tumor WUANUU:NBURDDIIEaU
5. Sarcoma

NNUTYAUes SEER WU sarcoma 1/3zunth
088z 3.8 VAINLSIRRAANNNIRNA> " MIaTIANTLIE
ABUNILADINIIVANATNUN O UNRIaARNNTVBLLY A
TALIW NTATININIRLAILLAIDI PET/CT IZWUAN e

= . ' 1% (Y A~
1% high uptake N1TFaINRBIRADARNITNLNDWNN

AnawlaiiSuy (multinodular endobronchial mass)? '

ASNEINIaEleA

ngudayarad SEER Imuiutayalugis
VLSINADARNNNAUNILRAIINNRADARNIZAINGD .4
2516 £19 2547 31U 578 318 wuiwjﬂwmﬁama@aw
nﬂ.d 3 o a = dldda tﬂ. v A
ANGuNILAAINNNABANRTZZIANNNTINToAN AT
(5-year overall survival) Lifiusanas 27.1 lagilefid

& A ' . . Ao

i:&lzmti\‘maglu%aaﬂaw (localized disease) 3cdla®aN
ﬂ'ma@“”ﬁ%mﬂn’jﬂuﬂ@:waamﬁaﬁm:msl"l,ﬂEl'aa%'m:
v A _ _ e o 4
ULALY (regional disease) uaznszaneludsatonzau
(distant disease)'?

Q a W 5 T a

da3 N300 In i lnegnurhaneduziid
naaaad (histology subtype) lag squamous cell

. Ao Aa A A e v
carcinoma X18a31M 332073307 5 Thvinnusesaz 12.6
. . . a o Aaa nll |

ILez adenoid cystic carcinoma Ja@31N13300330N 5 1
WinNuSasa 74.32

Q

1IN

NMINENULLIINADNANNNAUNLIAAINNRRIAAN
NI UG aINNITINILHBTINAWIRANFRRIVIITITN
(multidisciplinary team) lasnstndaidunnssnsiden
lﬂ. lﬂl o a v Qs v
Azl Rsnulaimyeinzadlsala n1ISnuee
Add‘ a o 6 d{ a
1% 9 aiifagUszasAiNomIuTimaInIvaImaLaL
%ﬁﬂlﬂ@@ﬁu (palliative symptom) taza13tdun133NEN
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