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A. Tandem repeat fiusvn promoter U84 drug target: Lsdgaslumjm Aspergillus fumigatus
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2. 976URBIINGN polyenes
nalnn13vinauvedngu polyenes W amphotericin B lun1svanewesitufenisnfen
a111309uleriU ergosterol vuUWAGUDITRT Wazne AnYeII v lTEeviuwadvInanIw
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N. MINAERUTVBIBULUU loss of function V88U erg3 nolwinAe resistance wulu
C. albicans

¥. MIneUAUBIiENIYANLRLASEAsBIdeVIEAd (cell membrane stress) denalviiin
ﬂqiLﬁNﬂqiLLaﬂﬁﬁ]@ﬂ"UENIU'ﬁau ERG5, ERG6, ERG25 ‘J?Nﬁﬂ?iﬂmﬁﬁi@ﬂ'ﬁﬁ']ﬂ']um@ﬁ HSP90 %Qﬁmﬁué
flun17e drug tolerance

3. El’lél"ml,%ai’lmju Echinocandins 1@ micafungin, anidulafungin \Uudu®?

n. Msnaeugvesd fksl Faduduiismsuasn 1,3-8-D-elucan synthase shnuidunaln
msneelu Candida wag Fusarium spp.

9. Stress response pathway: HSP90/calcineurin/RAS/mTOR response Fadsaliin

AMEhRY
4. e1dURIINGY Pyrimidine analogues Wy flucytosine Wugiu®

A. Point mutation 78 fcy1 (Candida spp.)

Update on CLSI & EUCAST and antifungal susceptibility tests

dmsu CLSI anamlunsudanadelundgy Candida spp. #o CLSI M27M4dS, 20227
a11150a3U clinical breakpoint dwduide Candida spp. inuvesldfmsndt 1 Tnefinsiiven
rezafungin Wagdeuaves Candida auris clinical breakpoint lngivundn susceptible dmsuen
rezafungin A <0.5 uA./ua.

dmiuidosnduaneiiu CLSI M38M51S, 2022 I¢finssvun clinical breakpoint 184
L“ga Aspersillus fumigatus sensu stricto laefuuaAT susceptible, intermediate Wag resistant
dmduen voriconazole Tiwail <0.5, 1 Wag >2 MUANU

[

dvsuleuninguuazeruisviinfiliaseuagulu CLSI W lafin1suusinlidavi

epidemiological cut-off values (ECVs) Tnssausaudoya MIC 9nndeiilsifiosn”™
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a19dl 1. nswdananinulifuveate Candida spp. A1a CLSI M27M44S, 20227

Clinical breakpoint (un./ua.)

Uﬂél"mL%ai'] C. albicans C. glabrata C. tropicalis

S soo/” | R S soo/l | R S oo/l | R
Fluconazole <2 4 >8 - <32 >64 <2 4 >8
Voriconazole | <0.12 | 0.25-0.5 | >1 - - - <0.12 | 0.25-0.5 | >1

Anidulafungin | <0.25 0.5 >1 | <0.12 025 | >05 | <0.25 0.5 >1

Caspofungin <0.25 0.5 >1 <0.12 025 | >05]| <0.25 0.5 >1

Micafungin <0.25 0.5 >1 <0.06 0.12 | >0.25| <0.25 0.5 >1

Rezafungin <0.25 - - <0.5 - - <0.25 - -

MIC: minimal inhibitory concentration, S: susceptible, SSD: susceptible dose-dependent, I: intermediate,
R: resistant
*SSD gd1m5u fluconazole Wity

d115U EUCAST 1 insiddsuniansisnisuianasensaiiiaus (EUCAST: http://www.
eucast.org/ast_of fungi/) aaansnauansmulisuvesdeiadaduaysuduaaduatuil 10

@

Tt A.a. 2020 annseasunisuanannuliuveadeidAylafanns19n 2 warn13199 3

7

aneit 2. mawlararuh¥uveste Candida spp. M1y EUCAST version 10.0, 2020 (EUCAST:

http://www.eucast.org/ast_of fungi/) (ND: Not determined)

Clinical breakpoint (un./ua.)
SR Oy C. albicans C. glabrata C. tropicalis

S | R S I R S | R

Fluconazole <2 4 >4 |<0.001| <16 | >16 <2 4 >4

Isavuconazole ND - ND ND - ND ND - ND
ltraconazole <0.06 - >0.06 ND - ND | <0.125 - >0.125
Voriconazole <0.06 |0.125-0.25 | >0.25 ND - ND | <0.125| 0.25 | >0.25
Posaconazole | <0.06 - >0.06 ND - ND | <0.06 - >0.06
Anidulafungin | <0.03 = >0.03 | <0.06 - >0.06 | <0.06 - >0.06

Micafungin <0.016 - >0.016 | <0.03 - >0.03 ND - ND

Amphotericin B <1 - >1 <1 - >1 <1 - >1
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A15799 3. ﬂﬁiLLﬂaNamnﬂ’ﬁ‘U‘Uf’NLéa Aspergillus spp. 14 EUCAST version 10.0, 2020
(EUCAST: http://www.eucast.org/ast_of fungi/) (ND: Not determined)

Clinical breakpoint (un./u4a.)
sduden A. flavus A. fumieatus A. terreus
S R S R S R

Isavuconazole 1 2 <1 >2 <1 >1

ltraconazole <1 >1 <1 >1 <1 >1
Voriconazole ND ND <1 >1 ND ND
Posaconazole ND ND <0.125 >0.25 <0.125 >0.25
Amphotericin B - - <1 >1 - -

Fafiddayfinnsdileddliinvedanisudananu CLSI W EUCAST wenainisnisnadeu
HapszuaniuLd? Ansuwlanaiiinuuandneiy dofumnldiinismeseunamdnnisle
mstosudanarmnliunumannsii 9 LLaS‘Vjﬂﬂ%ﬁﬁﬁ’a’iﬁﬂ’]iLU%EJULﬁEJUﬁJUL%@uWﬁgWU (quality
controls) l9uA C. parapsilosis ATCC22019, C. krusei ATCC6258, A. fumigatus ATCC204305,
A. flavus ATCC204304, A. fumigatus F6919, A. flavus CM1813 \Tuiu® >

Molecular detection of antifungal resistance
ﬁm%’umsmawwm'sﬂmaﬁ’uﬁ:ﬁam’l'ﬁmjwlﬂﬁmiﬁammaaL%aﬁwﬁju 9198UIAATIN L6
1MEMINe molecular AAlumsvhuenmzReiasinty Tneaunsaudansasiamihle
2 5UuUU®” fsil
1. Intrinsic microbiological resistance detection
amemsheniiunuansivesdorluutasnduiifinudusnlnefidiliinedutasduie
sinemdeu Taefinngfidunneiinueslunguidesdnime fufuddaifianuduiuiiedos
maaummh%’umﬁwuﬁamﬁﬁaﬁ’umjmLﬁ'?‘?aiwai’%wwﬁﬁmw intrinsic resistance gnfiog1YY
Candida krusei (Pichia kudriavzevii) wag Aspergillus fumigatus 3 intrinsic resistance Giamﬂszu
fluconazole, Basidiomycetes wag Mucorales & intrinsic resistance &iamﬂﬁju echinocandins
nMsdasuuniinveadesisysiu species annsaldlunsvhunentag intrinsic resistance
fnuldludorusasaia Tngisnmstasmuniderduanunsaldiiniadduanald enfi 1wy matrix-
assisted laser desorption ionization-time of flight (MALDI-TOF) 1Jufu® usegslsinuis

MALDI-TOF Fuegiiuduneunisaiauazgiudeys fuuesuduaeiaialusiulaeinaiavili

Y



w lDUﬂ"IaClgS:DUHJU O (2D | —

nswlananaiawndeuls ﬁaﬁ?ﬁcﬁ'mﬁmﬁwLLuﬂ%ﬁmaaLﬁaﬁﬁL“T;JummgmﬁamL"Thﬁ%ﬂﬁ%”ud
WugN3su A DNA sequencing™

dmsunssasuundesinglisduvaiy vinaduiitedlumsld#insuun fe ribosomal
DNA internal transcribed spacers regions (ITS)® @sanunsavhunllunisdasuunidelungu
Candida Wag Mucorales §195¢6U species Lapg1atiugn ém%’m%aiuﬂajm Aspersillus Sugodld
ITS sequencing $2uAU calmodulin sequencing (CaM)*” ﬁm%’mﬁ?}jﬁﬂumju Fusarium @3l
ITS sequencing 333U RNA polymerase Il (RPB2) wa translation elongation factor 1 alpha
(TEFl)(llZ)

Tutlgdulimaienudidduanaussandlflufesfoanslnsannsadasuundeld
Nnnazieanden uilildnastenngy willfesindeaunsodasuunidelddesziy
species Ium\‘ia’laﬂuﬁ: RIS BioFire-FilmArray, Candida PNA FISH assay, T2Candida, SeptiFast
Hudu® Tae BioFire Filmarray @nsnsadnsuunile Candida albicans, C. parapsilosis sensu
stricto, C. glabrata sensu stricto, C. tropicalis, C. krusei (intrinsic fluconazole resistance),
Cryptococcus neoformans/gattii complex (intrinsic echinocandin resistance), Candida auris
(multidrug resistance)® éww%’m%aiumju Aspergillus 1afinMsiawIYgn real-time PCR wield
Tunsnsramaiinues Aspersillus uaynnsaeen azole TusesUfiiRns wu AsperGenius Bsanansa
vﬁﬁﬂLLuﬂL%aiuadu A. fumigatus, A. terreus wag Aspergillus species 19"

2. Secondary resistance detection

mﬂmmiéfmﬂalﬂmsgamﬁumL%uasw n1sNaeugvesdy ergll war cypsla day
é’uﬂ’uﬁ‘lumiﬁﬂmamifﬁaaﬂuﬂdm azole 830 Candida waw Aspergillus FuAFY TI%eN3
nanueiusuestu fks dmwastansnenilungy echinocandins lumsAnwinsnaneiuglududenan
a1u1901975 PCR-based sequencing aufis3s whole genome sequencing (WGS)®" 1au
AsperGenius multiplex real-time PCR uaﬂmﬂmmiﬂiﬂumimwmL%a Aspergillus spp. Ingdl
Lﬁmmaag’ﬁ 285 ribosomal RNA &2 é’ammsam’aﬁ]mmiﬂmaﬂ’uﬁ:ﬁwuﬂa%m cyp5la
f9019 lugnishesindu azoles ¢ Wy TR34, L98H, Y121F, T289A lnefintsvaaouiiiu

nsnageulnensineutatslen 193501534189 melting curve™®

91nn15AN IR
Tunsmsamidie Aspergillus spp. Mngtaelsalafininen wazitaslunediaeingd Wisuiteuiu
calactomannan assay wunilaanalikazanusimnglunisnsemidennnnindesas 80 uaw
wonaniudaslunsunelsa LLazmimauauawiami%’ﬂwﬂu@’ﬂaaﬁam%a Aspergillus spp.

.40 geglsAmuilosanilvedinluises commercial kits ¥inl

1INANITABIVRNTBlRDNAIY'
NMsAN¥IMTENMINTIAIMNIERetungulldWuediu in-house molecular methods luiga3de
1A8LaN1zI5N1T next-generation sequencing ﬁiaﬁuﬁﬁmiﬂmaﬁuﬁ ergll wag cyp5la Fadmsdl

anuvanangluIsnstuegiuuiazaniiu luswasmndnmsyiunuazifiniduisnisunsgu



Practical Strategies and Innovative Approaches
for Improving Patient Outcome

Tuiealufinis e1aa1unsailignisusdniisiseivendasunaiilaegisuwiug Tnad

MMsWTBUiBUTINAUIENTS antifungal susceptibility test Aol

unagy

SnnsindoruiugeiulasiomyediBadumsindeunsndeunnnsindedu Tae
wnzlugiannglaia 2019 uaﬂmﬂﬁ?ué’m']miﬁyamﬁmﬁaﬁﬁawuqﬁuaﬂwﬁaLﬁaq 33N
snfadeniinisdsusamusninimudeussshinstesiveate fdunemsamaneiien,

[ ¥

YouedaiinudAyunTumudiU Wieasseiudeimigalun1sShwienfae

1 ' o w o

wuugnany dmiudeyanruliurestondesduderiulsmmalnessdogesiesitn vihlven
sonadentionlunmsdnulsafinitos mssussilinssmindennusnidulunisinwanulasy
sdudeTuarmsTnThaianhfureusasdeluusazismenunasadinnuddalunisdhse
wagtosfunaiindenosilusuan satanisatuayunsliorfudesesisamnnaunad
arwdrdylunistestunisieswastsandninindetinvesiihedidadonlueuanldodad
UssAvEnm fedunmsfinuifeniuifesiios suismsnsamamghes et Jeduselevd
Tumaidhseds Tunisinw lunsdenelfmneaunndtasiiindes warlufignusslonian
msSnweghangaazagiounInSnmadsTinvesiteRndeniianas warnafiunua i
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(prediction of fluid
responsiveness in pediatrics)

A ASAMIYEINT

uniin

amizdenlugithenunsnvmani® mnefls nneitssuulvadeuden liausaviviild
othafismerenudesnisveniedors q lustnevesfihelurnedu Tnsndhilvesszuulua
Hewdonilaun NsEUAAGen @1501M5614 9 wazoonduldideetearlusene wasnsvrdn
thwigesdenufiseg 4 lusumeseninifietdafissas Wesumedngnizden wnduna
A sUTuRmlugnssuiunisasauazaaivansng 9 wuulidldeandiau (anaerobic metabolism)
wagludennisveseivivdumaisely

azdenaunsanislssiamlngardednvauznienamanivesszuulnaiswden (hemo-
dynamics) Bsinasensidentiinissnungitiae Taevhlusinusssinnveansdenaenlidsd”

1. Hypovolaemic shock \unnzfeniiiinansameniath Tnsiamgirileglunaen
Fonluguaamanaun (intravascular fluid) o1aflanmsldaniinsidstdviensidedensanan
3N

2. Cardiogenic shock Hunnedeniiinanndiorlaviauunnies ldansnsauiy
mahalfnniuiesnwennudesmssenduwendedoss q lusrenieluvaeduls

3. Obstructive shock Junzdeniliinaininisfnvansnisiuidensenanilasies
asrwieriesanstne ammiinuves Wy dudengadunasaidenunsen (pulmonary embolism)

auilugeslen (tension pneumothorax) vseundslutaatiousiila (cardiac tamponade)
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4. Distributive shock \Jun1zdeniiinannasnidendrulaisvenssunninung
awgiinutes 1wy fenannishnidelunssuaidon (septic shock) anatnainsuiognesunss
(anaphylactic shock)

5. Dissociative shock \unnazdeniiiinainanuiinundlunszuiunisUdosoendiau
mndiadeaundiudidfofovesiinie auveiinuldves wu nzdenssiiguussann (profound
anaemia) fi¥1nA% carbon monoxide 138 methemoglobinemia

ms¥nwiludesuresnmizfenununnussinn fhidudenslinssmudeanii® ud
MnMsAnsTAeTesiunsiiningnsuaumnnnul Jmzﬁ%ﬁuiu;:iﬂwnﬁnﬁwﬁ’m%ﬂqm G RREL
duiusiudasnmainnizunsndeu IuuTuueuluvertheings snsnsiiamainnuvede e
#N4 9 AUl (end-organ dysfunction) LLazé’mwma‘ﬁ'Lﬁmqﬁuaﬂwﬁﬁaéﬁ@ Tneawediomuin
Anasiiiu percentage fluid overload dunnndndesas 10 vesddmtnusndy (admission
weight) TulU®? lutlgtuisBufiumAnuesnisannisinuiearsii (de-resuscitation) iiofftae
fionmsmenamanivesszuulvaivudeniiasiiudn viefiduugihlsniunslinisinusmeans
1uuu bolus therapy 1uc§ﬂaaqmsL’Jﬁjmam%ﬁ:ﬁmaz%aﬂmé’aﬁmmﬁmﬁamﬂﬂa (compensated
shock) wnldanusadhiisedeninsivmansingala™® iudu

MSTUNENNSABUELBIRENT N UE TN (prediction of fluid responsiveness) 34l
arwddnluninisinuiitae dglunsdadulavesumdiiolinistnudeansih wmnananse
yhugldigiisaznovausauaziionnismisnamanivesszuulvaioudeniintu wienyali
ms¥nwideansih mnannsaviugldidiserlinevaues wasAnamzunsndeuananizi

iy Ludy

y
N1SMBUAUDIABNTTSNWIA28E15UT (Auid responsiveness)
Frfamumasitnfinouausswomsinmdeansih Ae Welinisinudeaniuuy
bolus therapy W3 §thedl stroke volume 38 cardiac output Wadunnaaeulimssnunieas
10-15" Tnefinsfnuvisluitodnuasglngfissnuassiuin®® 0 feddangingemiu ffes
Usranueimilwihduilaznevaussionisinudsarsi dofinusumdasseiase Ydnusens
fio winvidedlvay#id fluid status Unflaelalldfinznathuar lildfinsdiuiu devalinissnw
é’hﬁmiﬁ%wu bolus therapy JraNTOLNA stroke volume %3e cardiac output aixnA
Yowaz 10-15 Laue wnnddosdiasagausenevlunmsuwanalaglifudewiaasedit Ussvnsuni
wdufneuauasiearsih (Aid responder) udlaldosmsmssnueasiiauely
nsUszidiunagnisiiuenisneuauesdentsinwidsasihluguasnunsnseans
msBufufeUsyiRtaanaseneruiestunisussdiugiioneninsneemansin q 1u
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Fausgihedniumsinm ausavesmstnfiftheldsudrfuansthiigiedeeenlunaondisfidniy
N1353nw1 (cumulative fluid balance) LLu’ﬂﬁmﬁmﬁfﬂé’hﬁuaﬂéﬂwﬁLﬁuéﬁuﬁaamaqmaa@mi%’ﬂm
Usinailaanefivensedilus udu diunnsmsinsemedienenisnevaussonissnuie
#1512 AsidunisasaasameiteUsyidiu fluid status TagUsvidiu total body water 1y
ATITMIDINTUITNAINIINE 7TI9M lungs crepitations ATIVAEIVUINVOIFY NanFeS
third heart sound/gallop #3331 sunken eyeballs/sunken fontanelle mafﬂ@mmﬁwaqﬂ’mﬁa
(skin turgor) wazUseliu intravascular fluid status W macrovascular Wy Janusiuladin
ARANNLTIVDITNAT TRINTINTIAUVDIRI warUszIiiu microvascular %38 end-organ perfusion
T Wy UseillussauanuddndivesiUae s capillary refill time dusiu
midlefasanmuuumaneianldtuhlulunmssnwnineden®® sewuin lsiuugih
TunndldianizUsz ilarns19319neniiesog1an e lun19unen 15 o UaunIRan1sin¥IA2e
asih esanilTenmaiianainldg uiiusililifause 17 nsatene sufuadudnaudu q
dielnmsviniunemaneuaussiomsinudeamstvhlfesnausiuggnsies Tnefuusea 4 fanansa
thanldiilevhutsnismevaussenissnedsasingu wiseenldilu 2 Yssnnndn q fe
fudsiaeit litufursasmsmela (static parameters) waruUsiiasuulainunasmsmela

(dynamic parameters)

fauUsNAen (static parameters)

FuUsiimed Wuduusiiavesiuusatlifinsdsuuladdumutiaasvesnsmela
mnsanarirsndnmsmeladiviomelieen lifinadenisudsundasivesiuuslunguil
Faudsing 4 Adnoglunaguil Téun

N. Central venous pressure (CVP) and pulmonary artery occlusive pressure
(PAOP)(12, 13)

Humemusuiildannisldaeaiuaenidensilvgfine (superior vena cava) wie aneau
ensalaludmaenidenunsen (pulmonary artery) Inen15¥ndn central venous pressure
11A551U (CVP_ ) axldirniiga z-point lefftheduganismelanen (end-expiration) urlagiialy
ué wihae monitor 7iflldeglu paediatric intensive care unit (PICU) dwlng) azuanswaidy
ml,a?i%mmﬁﬁm z-point 91NMANY 9 cardiac Wag respiratory cycles (CVP ) FadoilndiAeatiu

AT CVP  30n

meas
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CVPyon : averaging the monitor
CVP, gag=reference method value CVP over several cardiac
and respiratory cycles

CVPyap + measuring CVPMEAS
just after a transient withdrawing
of mechvanical ventilation

]

the transmitted respiratory
pressure induced by intrinsic
PEEP

JUR 1 msTarnnasgiu CVP  dunngnAsaddign z-point””

an VP iuenfidamusuluiilaresunun (right atrial pressure, RAP) Fsaraziioudann
Usinasvesndenluilatosunun (preload) Bnseanils usainvane 4 nsfinufikiuamnudn e
CVP ldlaunsauseifiuusunns preload vsevhunenIsReUaueItenIsShu it lRegausiug
tin \ilesanAnnuiy Cvp o1afimgslaeiiguaglaliiuzinns preload gs (false high value) 16
Tunanensel wu pulmonary hypertension, right ventricular failure Hugu dlefiarsananuuama
nwUfoRlumsguaitasninsnsmansiiiamedonnnnishndelunssuaden awnudn duusih
dmsul wa. 2560 (e, 2019)™ Safimsuuziililduusldunisiudsuutaes CVP lunishnan
M3snwgteaneg widuuztvesd we. 2565 (A.a. 2022) lainsnantanislyd cvp ud us
ogslsfimalutiagiudsastingldmaudiu Cvp lunsussidiu preload agtie iosanidusuys
flgine Tnswuziilidunnltunswasuulawes CVP Tuthsszeziamil o Wy deuway
wdinstinnssnw wnnndnsldan cvp Wen 9 fivasnandeslunisulana preload wiothin
FunemsneaLesensinvfsasilaense

d@un15lEA pulmonary artery occlusion pressure (PAOP) thi erdendnmsmenacans
vosvodlvaiii Weranussdndidugud Ao annzfivesinavgails Aamfudunisaziviiiuen

AMNAUUAIENIE AIUENNTT

Wiensivavesnseiaidonvienils unuAl Q = 0 agladn AP = 0 1y nunedis Ausu
FumsaumgANNtuUaemaviiuaudlUme visuUadn aAnuduiialanduniasviiuau sy

a o
NUAIENINUULDS

o+
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fevdnnsmenamansvesasinaidosduil taniameusanemaeiigosns lunsdl
PAOP 4 Ahanusiusumns e PAOP uavAausularemeiidenis ae annusuluiilarosans
g1 (left ventricular end-diastolic pressure, LVEDP) Falduseiiuad3unns preload wesiilavies
a1991e (left ventricular end-diastolic volume, LVEDV) dafumiiunndaulaldlunsuseidiu
preload 1¢ Tnsendevinansldaeauiilaludmasnidenunsien udgafonslivoaguiiiels
nszuadenwinfugud wddsinArnnuduils

usiogslsfinunsdnuiiieadosiunsld pulmonary artery catheter faifugunsaifisin

42 pslafaneaiuiala pulmonary artery catheter liilg

HldluvegUlenunsvamanslsaiile wui
Hgandnsnne lunanseineaiudnsng wagdnsnisiinnnsunindeulugthe Yagduluve

HUrenusnvmansIngailuidlilaiinasld pulmonary artery catheter 3ntin

9. Fluid challenge and change of central venous pressure (ACVP)"”

usuusifldmunumay wazdndewdu cold standard dwsuiUeuiieulunisAnu3de
AReestunsinensnovaussienssnssafEIsseng 5 91AENANNIT AD 1AL
fu CVP avazioudernausiluilatesuur Faudsiunssiuaysinsveadenluiilatesuy
¥ FaenUSnmsidenlulavosuurniaeduusinns preload AidesnsUssduly definnsldans
driluvsinaes q diluilenaaey mngUredadiuTinnsden preload fish Anusuluwilaveuy
ey CVP azliivAsuudasnniin sihunedh fuisdiazneuaussiomsdnwdaasih lunianss
dna yndfihed preload figeuda deldansidlunaaeudufudnluilatosuurndeiiviang
fisnin azliemusuestilavosuuauazen CVP iuduogrann slunsdliien CVP iud
oghamniviiued fihelinevausstenisinudeasiug

Frethiisnsuazan CVP Aldlunisulana fluid challenge test wansly asii 1 uaz

gﬂﬁ 2

A1597 1. Fegrensvilazn1suUana fluid challenge test

Initial CVP Fluid challenge ACVP
2 MIUang
(un.Usan) (wa. Tu 10 i) | (uu.Usen)
<8 200 (3 mL/kg) <2 POUAUDINDNITINY (fluid responder)
8-15 100 2-5 wlanalaild 5o 10 wifuazyinnsussidiug
>15 50 >5 liimeuaussmean1sinel (non responder)
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(@ (b)
CD. A sV A
verous o mi
return |/min " L
,?'
Fluid challenge
’ SVincrease > 10%
< L Iop
i R —— e i
Fluid challenge non-responder
L8 '\' SV increase < 10%
-4 o 4 8 12
Right atrial pressure (mmHg) Fluid challenge

JUN 2. uanamianni3ved fluid challenge test dunalunimdunisussiiulaednen cardiac output
(CO) %39 stroke volume (SV) Taemss lulldnsinan Cvp™?
duusz (A = B) Wunsvesitheiineuauewionssne (responder)

dugalivan (C 2 D) Wunsvesfiedilineuauswion1sinwfieansi (non responder)

MnmdnMsAnaunaziiulédn msvi fluid challenge test and ACVP i axdaaiinisli
ansthidnluudiaede uhnduluinalinnindeutunissnwde fluid bolus therapy lag
slufisliluaun 10-20 Seddnsrethminduduilanty fay wiffanuinaiioarilide
amziiAuldlagliduiu lumanesiainge3sléinsinvuasiauisnsuasduusau 4 e

THviuensmauausInan1ITNBIM8ETUALLANLIEN

fA. Passive leg-raising test and change of stroke volume and cardiac index (ASV
and ACI ) (16, 17)

PLRT

PLRT

NANN13904 passive leg raising test (PLRT) a1denann1sifeiuny fluid challenge test
namfe efievdnnsmidenvesiinatesiavaulflussuunasaideadianuinamuasdiuasvos
$1ame nduthghilavesitan udisiansudsuniases stroke volume (ASV) wEensidesuniag
99 cardiac index (AC) 33013 PLRT flenaidenléBnesnein auto-transfusion dndnafunisls
fluid challenge 3NATeuen laeilvevinuvesnisvi PLRT taud azanudulunyivandsueas uae
NSUIAAUYRINTZRNY

i PLRT fiarsana 3U 3 Useneu Guseliiinedsdsurgausean 45 os ¥a
A1 sV vide O Tusumisilfuefugudewinnismeasy ndsmniliieuounuas snudy
45 g3 iUt 5 uiudaeine SV uide Cl 61 MnduthamidalfinduamaruUdsusas

TnduA1 ASV. u3eA1 ACI  anuaisiu
PLRT PLRT
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45° ) 45°

Base line 1 PLR
s £ N
HR HR
BP BP
Sys Sys
SV SV
Cl Cl
—/

3UN 3. uaneI8n1591 passive leg-raising test™”

fofved PLRT Ao anansavihuazwlanaldlufithawmnnfderuveanisldfulsiieuula
MU2935115911813 (dynamic parameters) #ng 9 1y gthemelasieiesdiviinasnismelausiay

S A vy N o Y a o 2 v
asdliinsd fUreniinngmilawiuRndamg [Wudu

4. Stroke volume index (SVI)

1530 SVI @mnsavinlaniensid bedside echocardiographyiﬂﬂiﬁff parasternal long axis
view Wionmman left ventricular outflow tract (LVOT) diameter fiau mﬂﬁ?ﬂiﬁwm pulse wave
doppler Tu apical 5-chamber view TanA1 velocity-time integral (VTI) feg193sn1vinnae

echocardiogram fauandlusui 4 wag U7 5

)

3U7 4. fMeg1an1smen stoke volume Ag echocardiogram™®
g8 N153AK LVOT diameter e parasternal long axis view

271 N15IAY VI eneluum pulse wave doppler Tu apical 5-chamber view
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79dl WioldA LVOT diameter wad Tihunwdaaduasadl () avaruisatrlumen LVOT
cross sectional area (CSA ) 19 ezt luwnualuauniseaeluil iilauianduai SV wazusaie

body surface area (BSA) Wiad i SVI sigly

CSALVOT =T X I"z

SV = CSALyor X VTl yor

Velocity (cm/s)
)
3

SVI = i
" BSA

CSA (em2) = 3.14 (D/2)2

SV =CSAXVTI

3UT 5. 85u1e35N13ALI stroke volume Tagld echocardiography™”

3. Corrected flow time (FT)
01fN5IneY echocardiography, 1 FT_vaneis nalulugng systole Tngrwusu

PIAYTNTINTHHUVDITIL AIUFUNT

FT. = systolic flow time
¢ JJcycle time

dmiuitunsgulunisinen FT. Tilen153neae trans-oesophageal echocardiogram

Wiannsinavesdenlu descending aorta #315019MN3UN 6 Usenau
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area under triangle

556 = stroke distance
7
— ,//
©» 150 | i
g #
§ 3
> 100
9
Q
@
> 50
0
cycle time flow time

3UN 6. M50 corrected flow time #1¥ trans-oesophageal echocardiogram®

feaunsAnwinsiyen l—‘rcIuﬂWiﬁmEJmimauauaqm'ami%“mm@hamiﬁfﬂuéﬂaaqmi
neans wudn FT_ Husulsiiflenuannsalunisimnensmeuaussiomsinwdean sl
anglunguiiheninsgmansiilifidamilsaila (non cardiac patients) Wiy Tnefivdnnis
wana fo mngtedliUiung preload i uiedmavaussdenisinudeansiiog naniild
Tunsfiusf (systolic flow time) axdu fo @ FT. MANIT 0394 Jundl wivngtheiiuianms
preload finnifissme uwarlsinauausstonisinudesansiuds i FT_ asem usvngUaedien
systemic vascular resistance figafinun uifefiarwannsalunisdusavesndunidela (inotro-
py) fiRAUNA fagyilvia FT. gratulduiy Ingliiedosiumsiuenmsnevauestenissnw
Feansin

. Global end-diastolic volume index (GEDVI)

GEDVI vaneils Usannsaideniistegluviasitalatis 4 sossaniu madndn body surface area
MM GEDVI anansavildlaendendnnisiidendi transpulmonary thermodilution nanafie
dovhnisdaansthuiinasmils Afgamglsmamiadigiuniediae Tnessuunsuiatianns
wazgamnivasanstnfiandnlu amiuddeslfansihgnmnfishdindnnlvalunauduidentiigumg
$19meUnd uwddmsedumgamgiveadeniildndmndamiiilunay wwaunsosuwaildi
USunasvesdenndenisuauiivsunasuiile wastundnauiiomuamdiunsvesdensody
Aeunsuaudely endendnnsiinaaniannsathunfmuauiinnsvedendadu Saife preload
%39 cardiac output 16 lnge1fundnn1sues Stewart-Hamilton (thermodilution equation)

Asoluid®
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amount of indicator

(blood) volume = .
average concentration

co amount of indicator + average concentration

time

wazaglaguaunisaavnedmsu thermodilution fesialuil fi

Vinjectate X (Tblood - rI‘injectate) X Kl X KZ

CO = =
Jy AThlood X At
lng Voo e Usumsvesansindadnty
T.. o guugldsiuresdoniountswe
T  fe auvndlvesansifaawily
injectate 9 Y ) Y
K, AD AT UANANTNIZYDIAITUN
K Ao AAsndmsuAsunisuarUSunsildeanlugunsalangaiuvasnien

NNENN15VBS pulmonary thermodilution @ena1lazifiuin feedinisldaneaiu

v o a

vinaaLdenm v IiedaasuigamaiinndngiUae uardelfmudygyineumgiifeandinisuas

InaealdenuasdILUAEMY fia15nnNgun 7¢7 Uszneu

cvC
Internal Jugular / Subclavian

Arterial Catheter
and Thermistor

UM 7. msldaunsaldmiunisiadsinnsidensie transpulmonary thermodilution”
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“.. Intrathoracic Thermal Volume ITTV =CO. MIT

CC‘CO Pulmonary Thermal Volume PTV =CO. DSt

@. Global End Diastolic Volume GEDV =ITTV -PTV

.@.‘ Intrathoracic Blood Volume ITBV = 1.25 GEDV

CC)‘@ Extravascular Lung Water EVLW =ITTV-ITBV
-w

JUN 8. AnuduiussznIaSuasidensng 9 lae1nn1svi transpulmonary thermodilution”

9. Active circulation volume index (ACVI)

ACVI mnefls Uinmsidenilvaisusgluszuulnaiouiden msser body surface area
Faduvsinsduiineliinnseuadon (systemic blood flow, Q) Tnadeuluidsse Tongang 9
¥945919M8 NEVUNTIAAT ACVI ondemdnnsiiiondn ultrasound dilution Fandneadaiy
transpulmonary thermodilution findnislluidesuuu (gaeazideslusinde a) nanfe fims
Snansazans normal saline flgaumgiisnane defianumiln (viscosity) uazaaaI3? (velocity) Annn
WonunAldienumeaeaiuraenidensivg nasainUaesl normal saline wauiuldion
vesfjthsauAIIITIveLdoavdinatanauds Jansadudanudnendudes ultrasound
iietheanufiiasulundummuumuiinesdenndaniuay wazthuinauduiaiy

Usumsidennaunisuausaldle

fanusiiasuulasniu93sn1snigla (dynamic parameters)
fulsiasuuammunsmsmglal enfendnnisves cardiopulmonary interaction
during positive pressure ventilation na13fe® Wierutanistaiemeladideussiuuin asiing
vhlvnasideniilvandugiilaiesuuan (preload to RV) anas Ssvnalsifinisirlnaninannaia
UnAduvesiila Usinasideniilvandugidlaiesuurniiandusiinafertututiinesdonily
faonuarlvanduginlaviesuudng (preload to L) Fsazanasmuiuly waviileriurismsmela

gen aufianalunnsaiudy Wumsliadudsen o Aubeusasnunismelalidnnuulssu
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(variation) 1wy feanadlugadiemeladi uasddnivtuludiommelesen Wasuuladumay
rasmamelald sedumndleiinstiemeladidoussiuuinudmuidismmuulsunuresiuys
#13 7 geazuanin faenaedalinsmevauasionsinudeanstieg (Sun preload dependent
v fluid responden) Tumsmssdu mnidetemeladdoussiuuinudldnuindanuuysusi
YoIFILUTANN 9 hlarain Q"L'hsﬂu'u'wzmauauawiaﬂ”ﬁ%’ﬂmﬁwmiﬁﬂLLE% (fluid non responder)
M3l4 dynamic parameters sina 9 4 wiagdinsfnwiuasAmkuzinmukuIn Ry ianasatu
11 @ansavuienismevdusiensSnvdieansinléing static parameters finny uAn 31y
dynamic parameters fifedrinddniidessifiolildrmudsiundedeuazuanalsgneos
Tnededrinddyiidediitelsiannsald dynamic parameters légndes Ae®

n. ghedadasunmstiemelameussiuuin wagliinsmelaies

v. el tidal volume Asfl Uszana 8-10 11a./nn./breath

A. gihedadlifinngiladuindamne
1. fhedesliiwomeenitaainiuund liflnmslaanmsridaviesinanis
3. gthesetiinnzanuduludesiosgeiinung
2. gthedadaiinnzanududonlulengs vienigiilaviosuiianudumen
¥, MsduuAdulsing 9 Adsuulasmmsasmanele feddrgeanuazaviand

Taa1niesaunismelarssauieniu

' v
=

lngduusing o Ndneglunguil NiinsAnwiiuegrsnienddugiienunsivmansivinn

finsusulilutagiu ddaselull

9. Pulse pressure variation (PPV)

PPV i andemannisin®

pulse pressure Faduefuaman systolic—diastolic pressure
A UsHuUAY LV stoke volume waghUsHnRuiuaugaveuvadduion ety e LV stroke
volume finsiasundasiununsasnismela e pulse pressure fardinsasunasmiins
masmelaluse Tnensiuwame PPV tu dualldainguns

PPmax— PPmin

%PPV = X 100

Pmean
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45 cm H20

Airway Pressure

120 ) mm Hg PPmax

PPmin

Airway Pressure

40

2 seconds
3UM 9. uanmann1sIBNMsAIMANLUSUSINYEN pulse pressure (PPV)™ dunni PP diifin
YULIDHN TNV MY TAUINIBUTIFUUIN bATAN PPminﬁLﬁﬂ%mﬁashuszmﬂ'ﬁmas[ﬁ]aaﬂ Tnglu

A il pulmonary transit time Uszanu 2 3w

8. Systolic pressure variability (SPV), delta-up (Aup) and delta-down (Adown)
Juefuusiianansasanildlaeende arterial blood pressure waveform 915041970

JUN 10" Uszneu asnuidadmuusililunisauindadl A

160

SPV SPyax

Art mmHg \KKMW \!WWN » SPenc-exo (reference)
\J spm”-'

6.25 mm/s

ilh/l 10. N5 arterial blood pressure waveform™?

End-expiratory paused systolic pressure \JuA reference MldlunsAwm

end-exp
S Maximal systolic pressure MLina1n cardiopulmonary interaction
Sk Minimal systolic pressure Fidinan cardiopulmonary interaction
Aup Delta-up #ANW1AU SP. - SP

max end-exp

Adown  Delta-down fi@winiu SP = SP

end-exp

SPV Systolic pressure variability IngazansamuIdlAINaunIg

SPV = Aup + Adown
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8J. Plethysmography variability index (PVI)

WuArduusianansasuanlaain pulse oximetry plethysmography lngendendnnng

[y

MWARTUNMIAMIN SPV, Aup kag Adown (5UN 11)* Tagaedidauusene q ldlunisdmuu

=)
De

A

Lae
he

T
jmv;

PAT 1800 PP max

Pi n
I P min ‘va
' o S U N I W G G G NS U W ey S G W Gy Wy N g
150
Arterial Pressure PLETH
1loo POP max Plmax
PLETH POP max | | \ 1 POPr.nl_n_._ _______
: | 1 1
] FORmin Plmin
Pulse Oximetry Plethysmography /" ® \
i == — ==, 1 55 mm 46 mm

gﬂ‘ﬁ 11. wanansld pulse oximetry plethysmography iten1sdnuandn PVI®?

g1t Wans pulse oximetry plethysmography Wiguiu arterial waveform Fanuand
mmﬂﬁwﬂﬁﬁﬂumiﬁmsmwmauauawiam'ﬁ%’ﬂmﬁmmif’]

YN waman19ly pulse oximetry plethysmography Wien1svIa POP_, POP . PI
uay Pl

POP mmwamfmqaqﬂsuamiww plethysmography AAnan cardiopulmonary interaction

POP mmmn"mﬁﬂqmmﬂsww plethysmography Finan cardiopulmonary interaction

Pl Perfusion index?” Anfildanmsduinmsgaduuas infrared 1ne pulse oximetry @
gunIalazAIWINAIN [A1N13gaduLasues pulsatile blood (AQ)]  [Fn1sgaduuasves
non-pulsatile blood &g soft tissue u 9 (DO)]

Pl Maximal perfusion index @1 PI a9gnannIIN plethysmography fiAnan cardiopul-
monary interaction

PI Minimal perfusion index @1 Pl (ﬁl'ﬂejﬂmﬂﬂiﬂw plethysmography fiinan cardio-

pulmonary interaction

NFILUSVINUAT VY DLAIUITOUNIUIAILIUAU SN BYINUNIENITNBUFUBIRDNITTNEN
Masule 2 MuUs A respiratory variation of pulse oximetry plethysmography amplitude
(%APOP) ez plethysmography variability index (PVI) audunis

o+
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POP,... — POP, .
%APOP = r}‘jgp 2 e 100
mean

IS

Pl... — Pl
py] = —2&X I % 100

plmax

4. Peak aortic velocity variation (AVpeak)

Wuafiagldainnisvi trans-oesophageal %39 trans-thoracic echocardiography e

a . L ﬁ ~ h b . (25) Y al VLI a aa 011 c’lj (% | I3 o
pical nive-Champer view (QL?JSU UYDDBUIYITNITNIEUUNAIINU) INKRIAIAINULIIVDINTELLE

'
o

a a a . I & aAou vy = Y]
LERAVIBDNAINUTHIL aortic annulus Iﬂﬂisljﬂ']ﬂ:]']llLi'ﬂm'ﬂﬂl@qqq@%ag 161611143%]%131/1181%@8%14

AL A UIURLENNTS

Vpeak(max) - Vpeak(min) % 100

%Avpeak =

Vneak(meam

7). Stroke volume variation (SVV)
WuAdanansaauanlanienisvin trans-thoracic echocardiogram (81us18avLdenlaly
18 D. stroke volume index) Iaglun1sauinel SV tusdudaamian SV uag sV i

971 cardiopulmonary interaction Tu respiratory cycle Whgafiu WiotAIIAIUIANENATS

SV~ SV
%SVV = “‘;‘; I % 100
mean

3. Stroke distance variation (AVTI)
Stroke distance (velocity-time integral; VTI) Juaiilaannisinaie trans-thoracic
echocardiography Inenss fen199i1 apical five-chamber view” e1@uudn#ian A1 cardiac

output = stroke volume x HR wazA stroke volume = CSA_ x VTl ¢aiu 1iaA1 CSA
LvO LVOT LVOT

:
vesfUesneiiuduaiai Jsaguldin A1 stroke volume uusdunsedudn VTl duies
(a1wazidenluinte 1)

Wadnan VTl LAYAN VT MUAsULUaI911299501157 81 lUSB UL INULED 3911

ANNLALIAIUINTN AVTI AR lUAUELNNSHUULAEITUNITAIUIN SV A

VTImax - VTImin
%AVTI = VTI x 100
mean
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9. Inferior vena cava diameter variation (AIVCD)
Judndudsndafildainnisvin trans-thoracic echocardiography ({ideuveliussensis

'3’1868Laﬂﬂﬁ.}%ﬂ’liﬁﬂuUV}ﬂ'J’mﬁ) Wednruinves |VCDmax e |VCDmin N1TeUNMIMElaleseu

Weaiulanar @amnsadnanmuammulseg o laaueaunis®

9%61vCD = VCPmax = VCDmin
. - IVCDymean

unasy

nsvhuensmeuauasionisinwdsaniTluithenusnsmans leamedtanings
wuzthlivhnmsUssdulensténmemumnutss imsldsuansin asateniedsadiu fuid status
Safumstifuusea 4 fifiierhuensmeuauesiensinueashlildgniesususianniy

neunwnmdgsnwagliansiasadigsnnmegiae lnedwanadelviinisldasuiegsamswa

Y Y
v

anlomainnmeunsndauananziiulugiie lngrunavesiiudseing q lugtheninsnvmans
ffjdouldsurmoililuunanud Waesanmu ansiefl 202222272 {egdqudsiifimsfine
NUNIULUY systematic review udImud1 amnsaldlumsviuienisnevauesenissnwiieans
ﬁﬂuéjﬂasqmmﬁnmamﬂﬁﬁ“o) Tewn ACVI (static), SVI (static), ACI  (static), ASV_ __ (static),

AVpeak (dynamic) kag AVTI (dynamic)
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aldlumshuenismevauswianissnymeasurlugde

[
f]ll']iL’J‘Uﬂ']ﬁﬁi
Normal ranges / cut-off
Parameters Abbreviations | Units thresholds Methods Remarks
responders | non-responders
Static parameters
Central venous
Central venous pressure CVvP mmHg <8-12 >8-12 -
catheter
Pulmonary capillal Pulmonary arte
. Y capary PAOP mmHg <8-12 >8 - 12 i i -
occlusive pressure catheter
Stroke volume index™ SV mL/m’ <25 >25 Echocardiogram -
Echocardiogram
o Related w/ LV
Corrected flow time FT msec <394 >394 (trans-
¢ contractility
oesophageal)
Global end-diastolic volume s Transpulmonary | Volume in
o GEDVI mL/m? | 637 + 134 781 + 161 o
index thermodilution RA+RV+LA+LY
Volume of
Active circulatory volume 5 Ultrasound patient’s blood
o ACVI mL/m 46.2 + 11.8 533+ 155 o ) .
index dilution mixed w/ NSS in
1 min
Passive leg-raising test
Stroke volume change after
ASV % >10-15 <10-15 PLRT -
PLRT PR
Cardiac index change after
AC| % >10- 15 <10-15 PLRT -
PLRT PRLT
Dynamic parameters
Pulse pressure variation™ PPV % >13 <13 Arterial waveform -
“2) ) Related w/ LV
Delta-up Aup mmHg N/A N/A Arterial waveform
contractility
@ ) Related w/ LV
Delta-down Adown mmHg >2 <2 Arterial waveform
preload
Systolic pressure variation? SPV mmHg >5 <5 Arterial waveform -
Respiratory variation of pulse
oximetry plethysmography APOP % >15 <15 5pO, waveform -
amplitude™
Plethysmography variabili
ZO) srapny ty PVI % >13 <13 SpO. waveform -
index 2
Respiratory variation in aortic .
o AV % >10 <10 Echocardiogram -
blood flow peak velocity peak
Stroke volume variation® SW % >9-125 <9-125 Echocardiogram -
Stroke distance variation™ AVTI % >4 <4 Echocardiogram -
Inferior vena cava diameter
ANCD % >12 <12 Echocardiogram -

variation®”
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Introduction

Long QT syndrome type 3 (LQTS3) stands as an enigmatic cardiac disorder that has

intrigued scientists, clinicians, and researchers for decades. This hereditary condition, char-
acterized by prolonged ventricular repolarization, poses a substantial risk of life-threatening
arrhythmias, leading to syncope, cardiac arrest, and sudden cardiac death™. Understanding
the intricate mechanisms underlying LQTS3 has been a challenging pursuit, but recent strides
in genetic insights, electrophysiological discoveries, and advancements in research have
started to shed light on its elusive nature.
LQTS3 is a subtype of the broader Long QT Syndrome (LQTS), a group of inherited cardiac
disorders associated with abnormalities in cardiac ion channels. It is primarily caused by gain-
of-function mutations in the SCN5A gene, encoding the Ol-subunit of the cardiac sodium
channel Na 1.5 @ Unlike other subtypes of LQTS, LQTS3 is characterized by a persistent
inward sodium current during the plateau phase of the cardiac action potential, which dis-
rupts the delicate balance of ion channel currents and significantly prolongs ventricular re-
polarization®.

The clinical manifestations of LQTS3 often differ from those of other LQTS subtypes,

as patients frequently experience arrhythmias during rest or sleep, rather than during exercise
or stress”. This unique clinical phenotype, combined with the distinct underlying molecular
and electrophysiological mechanisms, presents challenges in diagnosis, risk stratification, and
management of affected individuals.
Recent advancements in genetic sequencing technologies have provided crucial insights into
the genetic architecture of LQTS3. By identifying novel SCN5A mutations and studying their
functional consequences, researchers have deepened their understanding of the complex
genotype-phenotype relationships in LQTS3. These discoveries have paved the way for im-
proved diagnostic techniques, including genetic testing and cascade screening of at-risk
family members.

Furthermore, the advent of sophisticated electrophysiological tools and experimen-
tal models has allowed researchers to unravel the intricate workings of the cardiac sodium
channel Na 1.5 and its aberrations in LQTS3. High-resolution cellular and molecular studies
have elucidated the pathophysiological mechanisms that underlie the sustained inward
sodium current, facilitating the development of targeted pharmacological interventions and
gene therapies.

In this article, we delve into the captivating realm of LQTS3, exploring the recent advance-
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ments in genetic insights, electrophysiological discoveries, and the emerging research avenues.
We will delve into the intricate genetic landscape of LQTS3, the clinical manifestations and
challenges in its diagnosis and management, and the exciting therapeutic prospects on the
horizon. By unraveling the mysteries of LQT3, we aim to foster a deeper understanding of
this complex disorder and contribute to the ongoing efforts in preventing sudden cardiac
death in affected individuals.

Through the integration of genetic, molecular, and clinical research, the collective
knowledge gained in recent years holds tremendous promise for unraveling the mysteries
surrounding LQTS3. As scientists and clinicians join forces, armed with groundbreaking ad-
vancements, we inch closer to improved diagnostics, individualized treatments, and ulti-

mately, a brighter future for individuals affected by LOTS3.

Long QT Syndrome

LQTS is a cardiac disorder characterized by abnormal electrical activity within the
heart. Patients with LQTS exhibit QT prolongation on their electrocardiogram (ECG), which
can lead to various symptoms such as loss of consciousness and acute heart failure due to
ventricular tachyarrhythmias, particularly torsades de pointes. These arrhythmias could result
in cardiac arrest, syncope, or be mistaken as a consultive disorder caused by hypoxia-induced
cerebral seizures® .
According to the diagnostic criteria outlined by the European Society of Cardiology, individ-
uals are classified as having LOTS when their QT duration exceeds 480 ms, regardless of
gender (Figure 1)”. However, for screening purpose, the definition of QT prolongation differs
slightly, with males considered to have QT prolongation if their QT duration exceeds 450 ms

and females if it exceeds 460 ms®.
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Figure 1. Electrocardiogram of A. Normal QT interval B. Long QT interval

1. Prevalence of LQTS

While the exact prevalence of this condition in the overall population remains scarce,
a study by Schwartz et al. (2009) illustrates the prevalence of LQTS specifically among
Caucasians. Their findings indicated a prevalence rate of approximately 1 case per 2,534
individuals, equating to 0.04%. Interestingly, this study also revealed a higher incidence of
LQTS in females compared to males, as reported by the National Heart, Lung, and Blood
Institute in 20227

Research conducted by Trithiphen et al. in 2019 examined the occurrence of LQTS
in the Thai population by analyzing 2,456 electrocardiograms (ECGs). The study revealed that
14% of the ECGs demonstrated QT prolongation. Furthermore, the subject with a prolonged
QT interval were observed to be 12.5% in males and 17.7% in females. Following an 18-year
follow-up period, it was found that 10.5% of individuals with prolong QT experienced

cardiovascular events''?.

2. Clinical manifestation

Symptoms associated with LQTS encompass a range of manifestations, including
episodes of fainting or loss of consciousness, palpitations, seizures, rapid or irregular heartbeat,
sudden death, chest pain, breathing difficulties, as well as paleness or cyanosis. The severity

can vary among individuals and differ depending on the specific genetic mutation involved.
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While some individuals may exhibit symptoms from birth, others may experience them
later in life, although the condition generally affects younger individuals. A retrospective
analysis of the medical history of 647 untreated LQTS patients over a span of 28 years
revealed that approximately 13% experienced cardiac arrest or sudden death before reaching
an average age of 40.3 years. Certain triggers, such as physical activity (particularly swimming),
emotional and auditory stimulation, as well as sleep, can precipitate symptoms™".

The diagnosis of LQTS primarily relies on the examination of various factors, includ-
ing the ECG readings, presence of QT-prolongation, assessment of the patient’s clinical his-
tory, and consideration of their family history. However, the key symptom that often leads
to suspicion of LQTS is unexplained fainting. Additionally, some patients may also experience
accompanying symptoms such as blurred vision, mild headache, seizures, rapid heartbeat,

weakness, and other related manifestations. Diagnosis is made by calculating an LQTS score

with the score of 3.5 or above indicating high probability for congenital LQTS ™ (Figure 2).

Points

ECG findings
QTc
« 2480 ms
» 460-470 ms
* 450 ms (in men)

Torsades de pointes
T-wave alternans
Notched T wave in three leads

O|=|=INNDNM®

Low heart rate for age
Clinical history

Syncope

»  With stress 2

»  Without stress 1

Congenital deafness 0.5
Family history

Family members with definite LQTS |1

Unexplained sudden cardiac 0.5
death at age <30 years ’

Figure 2. Diagnostic criteria for LQTS in 1993"
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3. Type of LQTS

There are several types of LQTS. The most common are three groups: type 1, type
2, and type 3, which have different etiology and pathophysiology.

3.1 Type 1 LQTS (LQTS1) is primarily attributed to a mutation in the KCNQ1 gene,
leading to the loss of function of the voltage-gated potassium channel type 7.1 (Kv7.1). This
genetic abnormality results in a diminished slow delayed rectifier current generated by the
flow of potassium ions (le)' Notably, LQTS1 displays a higher prevalence in males, usually
occurs during childhood, and episodes of arrhythmia are commonly triggered by physical
exertion or exercise. Patients with type 1 LQTS account for 35% of all LQTS cases™.

3.2 Type 2 LQTS (LQTS2) arises from a mutation in the KCNHZ2 gene, leading to the
deactivation of the voltage-gated potassium channel type 11.1 (Kvll.l). This genetic alteration
disrupts the rapid delayed rectifier current potassium ions (lm)’ resulting in a decreased efflux
of these essential ions. LQTS2 exhibits a higher incidence among the female population,
usually occur during puberty, and arousal is the main trigger events. It accounts for 30% of
all LQTS cases”.

3.3 Type 3 LQTS (LQTS3), is caused by a genetic mutation in cardiac sodium channel
gene (SCN5A), leading to an enhanced function of the voltage-gated sodium channel type
1.5 (NaV1.5). This genetic alteration results in an increased activity of Na 1.5, altering the
delicate balance of sodium currents (INa) within the heart. Type 3 LQTS demonstrates a high-
er prevalence among the puberty female, the main trigger event is rest. It accounts for about

10% of the LQTS population® (Figure 3).
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Figure 3. The relation between genotype and phenotype of LQTS in the three primary sub-

categories, types 1, 2, and 3.
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While studying all types of LQTS is important, focusing on LQTS3 specifically can
offer several unique advantages and opportunities for research and clinical advancements.
LQTS3 is distinguished from other types of LQTS due to its association with a specific muta-
tion in SCN5A, which is responsible for the creation of sodium channels in the heart. Genet-
ic mutation in SCN5A not only contributes to LQTS3 but also has the potential to cause
various other disorders, including Brugada syndrome, dilated cardiomyopathy, and atrial
fibrillation. By studying mutation in this gene, researchers can enhance their understanding
of the physiology of ion channels. Furthermore, LQTS3 exhibits a primary trigger event, rest,
which is an unavoidable aspect of human life, so studying LQTS3 could emphasizes the
importance of customized treatment approaches that take into account the specific needs

of individuals affected by LQTS3. Therefore, in this article we will mainly focus on LQOTS3.

Long QT syndrome type 3 (LQTS3)
4. Cause of LQTS3

As mentioned above, LQTS3 is a result of a mutation occurring in the SCN5A gene,
which is responsible for generating the cardiac sodium channel called Na 1.5. This mutation
alters the influx of sodium ions into cells, leading to changes in the sodium current (INa).
Given the intricate nature of the mutation’s impact, this article will commence by elucidat-
ing fundamental knowledge concerning the voltage-gated sodium channel in mammalian
myocardial cells. This introduction aims to provide a solid foundation for comprehending
the complex effects of mutation.

4.1 Voltage-gated sodium channel in myocardial cells of mammals

The gene SCN5A can be found on chromosome 3p21 and comprises a total of 28
exons. It undergoes transcription and translation to produce the primary cardiac isoform,
Na 1.5, which belongs to the family of voltage-gated sodium channels. Na 1.5 comprises four
distinct domains referred to as DI to DIV. Each domain is composed of six segments that span
the cell membrane, namely S1 to S6. The region between S5 and S6 within each domain
forms a pore and ion selectivity filter. "? Within these segments, segment 4 contains a con-
centration of positive charges, which is believed to be involved in detecting changes in
electrical potential. The N-terminal and C-terminal regions connect all four domains to the

13, 14)(

peptide chain"* ' (Figure 4).
The voltage-gated sodium channel exists in three states: open, closed (resting), and

inactivated. These state transition from closed to open when the membrane depolarizes.
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The channel remains open for a very short duration before becoming inactivated. When the
cell membrane potential returns to its hyperpolarized resting potential, the inactivated state
reverts back to the resting state. The current flowing through the sodium channels corresponds

to their cycling through the resting, open, and inactivated states (Figure 5).

DI Dl DIl DIV

R0

IDEREE P00 BEDOEDDEDD S

NH,* ¥

Coo”

Figure 4. Molecular arrangement of the sodium channel in the heart. A. Illustration of the
o-subunit (Na 1.5). Na 1.5 is composed of four sections (DI-DIV), each containing six segments
that span the cell membrane (S1-S6). The S4 segments possess a positive charge and serve
as voltage sensors. B. The four sections of Na 1.5 fold around a pore responsible for ion

conduction, which is lined by the connecting segments between the S5 and S6 segments.
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Figure 5. Sodium channels exhibit three different states: open, closed (resting) and inacti-
vated, undergoing cycles between them. These channels transition from the closed (resting)
state to the open state when the cell membrane experiences depolarization. The channel
remains open for a very brief period, lasting less than a millisecond, before entering the
inactivated state. Once the cell membrane potential returns to a hyperpolarized resting
level, the inactivated state transitions back to the resting state. The current flowing through
sodium channels corresponds to the cycling of these channels through the resting, open,

and inactivated states"”.

4.2 Sodium current from sodium influx through voltage-gated sodium channels

When cardiomyocytes are activated by electrical signals originating from neighboring
cells or artificially induced stimuli during patch-clamp experiments, their initial membrane
potential (around -85 mV) becomes less negative, a process known as depolarization. This
depolarization initiates the outward displacement of the positively charged voltage sensors
(S4 segments). Subsequently, these sensors” movement prompts the activation of ion chan-
nels, leading to the opening of these channels and facilitating the passage of ions. Simulta-
neously with the onset of activation, the channels initiate their inactivation process, resulting
in their closure. Nonetheless, inactivation occurs at a slower pace compared to activation,
allowing the channels to remain briefly open for the passage of inward sodium currents (INa)

during phase 0 of the action potential. (Figure 6A, 6B). Inactivation occurs in different con-

formational states, including fast, intermediate, and slow inactivation® .
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The fast inactivation process is interconnected with activation and commences when
the S4 segment of DIV moves outward. This movement serves as a stimulus for specific
amino acids (isoleucine, phenylalanine, and methionine) known as the IFM motif, along with
nearby slycine and proline, to obstruct the channel’s pore. These amino acids bind with
multiple amino acids in the cytoplasmic loops situated between the S4 and S5 segments of
DIl and DIV, effectively obstructing the channel® '

The molecular processes leading to slow inactivation are not as well understood.
However, mutations in certain parts of the channel, such as the P-loops, S6 segments, and
C terminus, have been observed to influence this state. Regardless, more than 99% of sodi-
um channels are inactivated by the end of phase 1 of the action potential, and they can
only be reactivated after a recovery period during phase 4. Slow inactivation requires much
longer recovery times compared to fast inactivation “'”.

In some cases, a very small portion of sodium channels may reactivate during phase
3 of the action potential. This reactivation generates a current that is referred to as the win-
dow current (Figure 6C, 6D), which is less than 1% of the peak INa. It is called the window
current because it occurs when the cell membrane reaches a depolarized potential that is
sufficient to reactivate some channels, but not enough to cause complete inactivation. In a

healthy heart, the voltage range for the window current is highly limited and precise, giving

it a minor role during the cardiac action potential”.
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Figure 6. Investigation of voltage-dependent activation and inactivation of the cardiac sodium
channel by using the patch-clamp experiment. A. Activation properties are examined by
applying 50 ms voltage steps from a holding potential of —120 mV. The resulting sodium
current amplitudes are normalized to the maximum peak sodium current amplitude and
plotted against the corresponding voltage, forming the activation curve. B. Inactivation
characteristics are studied by applying 500 ms voltage steps from a holding potential of
-120 mV to induce channel inactivation (prepulse). The fraction of channels remaining
uninactivated is measured using a 20 mV test pulse, and the amplitude of sodium current
at each test pulse is divided by the maximum peak sodium current amplitude, resulting in
the inactivation curve. C. The region shaded in gray illustrates the presence of a window
current, which arises when the sarcolemma attains a membrane potential that enables
partial reactivation of channels without undergoing complete inactivation. D. The window
current is typically observed during phase 3 of the ventricular action potential, within a

narrow voltage range.”’

4.3 SCN5A mutations that cause LQTS3

LQTS3 is associated with mutations in SCN5A and affects around 13% of genotyped
individuals with LQTS"®*?. To date, over 80 SCN5A mutations have been discovered in LQTS3
patients, with almost half of them undergoing heterologous study™. The majority of these

genetic alterations are missense mutations, which result in a gain-of-function in sodium
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channels by interfering with the process of rapid inactivation. This disruption leads to an

@0 (Figure 7B,

abnormal sustained sodium current that does not properly inactivate (ISus or Ipst)
7C). These mutations are primarily concentrated in specific regions of the Na 1.5 sodium
channel, including the S4 segment of DIV, the DIII-DIV linker, and the cytoplasmic loops
between the S4 and S5 segments of DIl and DIV. Additionally, mutations in the C terminus
are involved in stabilizing fast inactivation by interacting with the DIII-DIV linker.® ' " *?

Less frequently observed mechanisms through which mutations in SCN5A lead to

LQTS3 involve the augmentation of the window current® ?” . (Figure 8B), slower inactivation®

faster recovery from inactivation® *” (Figure 8A), and larger peak sodium current density®
(figure 8C). The window current is increased when mutant sodium channels fail to inactivate
at positive potentials, widening the voltage range where the channel can reactivate without

23, 24

inactivation” *”. Slower inactivation leads to longer channel openings, resulting in a slowly

inactivating sodium current known as the late sodium current (INaL)(ZS) (figure 8D). In certain
literature, there is a tendency to use terms like Isus, Ipst, and INaL interchangeably. The window
current, along with INaL, shares similarities with |Sus and influences phases 2 and 3 of the action
potential, which usually exhibits minimal or no sodium current. Accelerated recovery from
inactivation and higher peak sodium current density both involve an enhanced influx of
sodium ions during phase 0 of the action potential. The impact of these mutations disrupts
the equilibrium between depolarizing and repolarizing currents, favoring depolarization.
This delay in the repolarization process can trigger early afterdepolarizations during other
phases of the action potential as well, such as phases 2 and 3. Purkinje fiber myocytes, which
naturally have longer action potential durations, are particularly susceptible to these early
afterdepolarizations"”*”. The induction of torsades de pointes, a specific type of arrhythmia,
is believed to be initiated by these early after depolarizations specific phases of the action

potential®*”.
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Figure 7. Long QT Syndrome type 3 A. Prolonged QT interval attributed to delayed repolar-
ization of ventricular action potentials. B. Presence of abnormal sustained non-inactivating
sodium current (red area) contributing to delayed repolarization in LQTS3. C. Sustained

current resulting from incomplete inactivation of sodium channels (red circles)?.
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Figure 8. Alternative mechanisms leading to sodium channel gain-of-function LQTS3 A.
Evident augmentation of the window current arising from delayed inactivation of cardiac
sodium channels (depicted as red circles). B. The increased window current is observed during
phases 2 and 3 of the ventricular action potential (depicted as the red area), C. The peak
sodium current observed during phase 0 (depicted as the red area). D. Slower inactivation

leads to the generation of a late sodium current (depicted as the red area)”.

Figure 9. SCN5A mutations associated with LQTS3® (more information on table 1)
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Table 1. Examination of LQTS3 mutant channels and their electrophysiological properties,
highlighting the assessment of increased window current through shifts in steady-state

activation and inactivation curves, and experimental confirmation using a ramp protocolm.

LQTS3 Variant Isus IWindow Ipeak Current decay | Recovery time | References
S216L 1\ T <> | Faster Faster (31)
N406K < ! < (32)
A572D <> <> Faster (22, 26)
delAL586-587 i < T | Faster Faster (31)
G615E <> <> <> Faster (22, 26, 31)
L618F - < < (33)

L619F i i < |« Faster (34)
R680H i < <> | Faster < (31)
S941N i < <> | Slower < (35, 36)
A99TS i Slower (37)
R1193Q i ! <> | Faster (38)
F1250L < < < (33)
E1295K <> 1 (shifted) | <> | slower Faster (39)
T1304M T T <> | Faster Faster (31)
N13255 i i Slower Slower (23)
A1330P < i <> | slower Faster (24)
A1330T <> 1 (shifted) | <> | <> Faster (40)
P1332L <> < <> | Slower Slower (35, 41)
F1473C i i < Faster (42)
F1486L i i <> | Slower Faster (31)
delK1500 i i’ Slower (43)
delkPQ1505-1507 | T i <> | Slower Faster (20, 23, 44)
delQKP1507-1509 T <> | Faster Faster (45)
delF1617 I at 440 mv ! V| Slower Slower (46)

or J, at -60 mV
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LQTS3 Variant Isus IWindow Ipeak Current decay | Recovery time | References
T1620K - T <= | Slower Faster a7)
R1623Q i i <> | Slower < (48, 49)
R1626P i <> | Slower < (25)
R1644H i i Slower < (23)
R1644C - i < |« Faster (50)
M1652R T T <= | Slower Faster (25)
V1763M i < Faster (51)
M1766L ) | | (52)
11768V Nas i < |« Faster (28)
VI77TM i i @7)
E1784K i i’ | | <> Faster |Faster (53-55)
D1790G i i’ <> | Faster Faster (56, 57)
1795insD T \l, \|, <>, Slower Slower, <> (58-61)
Y1795C i I < T I stower < (28)
L1825P i < V| Slower < (62, 63)
R1826H i i Slower 37
V1951L 1 (delQrorr) | <> T | Faster < (31)
F2004L T <= | Slower Faster (31)
P2006A i i < |« Faster (31)

4.4 How to examine the functioning of the sodium channel?

Based on the provided information, extensive research has been conducted over an
extended period to investigate the function of sodium channels. To examine the function
of sodium channels over time, scientists have introduced a modified form of the SCN5A gene
into cultured cells using a plasmid. This resultes in the expression of mutant sodium channels
within the cells. By utilizing patch clamp electrical stimulation, researchers have studied the
behavior of these channels when subjected to a specific voltage, comparing them to the
non-mutated sodium channels. Among the various cell types utilized for transfection, HEK293

cells are the most frequently employed.
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HEK293 cells, short for human embryonic kidney 293, are derived from human embryonic
kidney cells and are extensively utilized in cell biology research. These cells are favored in
scientific studies due to their consistent growth characteristics and high transfection efficien-
cy with minimal cell death. HEK293 cells have become a popular choice for investigating
channel gene mutations, assessing the impact of drugs on channels®, exploring RNA inter-
ference systems®, examining protein-protein interactions®”, and studying nuclear signaling
involved in protein production regulation®”, among other applications.

Previously, it was widely believed that HEK293 cells did not express voltage-gated
jon channels. Electrical stimulation often did not elicit any electrical current, or if it did, the
occurrence was extremely rare. However, recent research has challenged this belief by
demonstrating the expression of specific channels in HEK293 cells. These channels include
Nav1.7, presumed Ca”* channels (such as Cav1.2 and Cav1.3), and outward rectifier K+ chan-
nels (such as Kvl.l, KV1.2, KV1.3, KV1.6, or Kv3.1), among others, as illustrated in Figure 10.
These channels are also observed to exhibit low levels of expression. Consequently, when
introducing other genes responsible for channel formation, such as SCN5A, into HEK293 cells,
no significant changes in potential difference or electrical activity are detected during
electrophysiology studies®?. To ensure consistency in the investigation of channel-forming

genes, it is crucial to include negative controls where no genes are transfected into the cells.
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Figure 10. The presence of various ion channel subunits that may naturally occur in HEK-293
cells. These subunits encompass voltage-gated Na* channels (potentially encoded by NaV1.7),
the BIA subunit, Ca** channels (potentially encoded by Cav1.2 and Cavl.3), outward rectifi-
er K" channels (potentially encoded by Kvl.l, KV1.2, KV1.3, Kv1.6, or KV3.1), transient outward
K* channels (potentially encoded by K14, K3.3, K34, or KV4.1), Kvp, Ca**-activated K*
channels, voltage-gated Cl” channels (potentially encoded by CLC-2), TMEM16A-mediated
Ca’*-activated CU" channels, TMEM206-mediated proton-activated Cl” channels, the [33 sub-
unit for GABAA receptors, LRRC8A/C swelling-activated Cl” channels, transient receptor po-
tential (TRP) channels, nonselective cation channels, acid-sensitive ion channels (ASIC1a),
store-operated Ca”* channels (Orail 1), and mechanically activated channels (Piezo1). It should
be noted that the activation of Ca’*-activated K* channels and Cl” channels can occur through
Ca”" influx via voltage-gated Ca”* channels, TRP channels, nonselective cation channels, Orail

1 channels, and Piezol channels?.

Nowadays, the use of HEK293 cells is widespread for the examination of channel
mutations. Numerous investigations have been conducted to explore the effects of the
SCN5A gene mutation on HEK293 cells. For example, A study conducted by Mikiyama et al.
in 2008 examined a family of patients with atrial fibrillation and identified a mutation in the

SCN5A gene at amino acid position 1875, where methionine was replaced by threonine
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(M1875T). The researchers employed the whole cell patch clamp technique to compare
HEK293 cells transfected with a plasmid containing the wildtype SCN5A gene and cells
transfected with a mutated version at position M1875T. The findings revealed that mutations
in the SCN5A gene at this specific location resulted in an increased peak N and slower in-
activation compared to the wildtype cardiac sodium channels, indicating a gain-of-function
effect®. This study shed light on the potential role of this mutation in causing atrial fibrilla-
tion and related disorders. Consequently, it offers valuable insights for disease prognosis,
such as identifying individuals with the mutation who may be at risk of developing atrial
fibrillation. Subsequently, researchers have delved deeper into this mutation by employing
CRISPR-Cas9 to edit the genes of experimental mice, introducing mutations at the same
location. They then have studied various aspects such as the heart’s characteristics, cardiac
action potential in the left atrium, and the L from cardiomyocytes. The outcomes indicated
that the physical appearance and cardiac rhythms of the mutant mice resembled those of
the normal mice. However, there were noticeable differences in the action potential of the
left atrium. The mutant mice exhibited a higher peak upstroke velocity, shorter action po-
tential duration, and elevated peak . While the mice with the mutation did not display
atrial fibrillation symptoms, their left atrium and cardiomyocytes were affected. These
alterations in electrical current suggested a potential inclination toward atrial fibrillation.
Moreover, the researchers have explored the effectiveness of flecainide, a sodium channel
blocker, in reducing atrial fibrillation in these mutant mice. Interestingly, it was observed that
flecainide diminished the refractory period of the action potential in the left atrium to a
greater extent in the mutant mice compared to the normal mice. This indicates that sodium
channel mutations at these specific sites render cardiomyocytes less responsive to flecainide.”
This study represents a previous investigation that aimed to understand the impact of SCN5A
mutations on cardiac function by conducting experiments on animals. The findings from
this study are valuable as they provide a foundation for future research on the functional

consequences of mutated sodium channels associated with LQTS3.

5. Clinical characteristics of LQTS3
In Wilde’s 2016 study, general characteristics of 391 LQTS3 patients, including baseline
patient characteristics, electrocardiographic parameters, and genetic variables, were studied

from three area: the United States of America, Europe and Japan. (Table 2)™"
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Table 2. Clinical Characteristics of 391 LQT3 Patients""”

Characteristics USA Europe Japan Missing Total
No. of patients 208 155 28 = 391
Male, n (%) 85 (41) 72 (46) 17 (61) - 174 (45)
Age at ECG, year 26£19 31£20 25+19 33 28%20
ECG, mean+SD

RR, ms 865£240 | 896£206 | 946£213 | 33 8844225
PR, ms 159+36 162428 165+30 84 161+33
QRS, ms 83+13 104£112 | 387481 35 92+73
QTp, ms 353478 362+70 38781 36 359+£75
QT, ms 442487 443484 473+89 35 445+86
QTc, ms 479+50 471+63 487+62 35 476+57
QTc males, ms 487+52 475+60 487+69 9 482+57
QTec females, ms 473448 46667 486+54 26 471456

Treatment, n (%)

Beta-blockers 77 (38) 31(21) 3(11) 8 111(29)
Left cardiac sympathetic 1(0) 5(3) 0(0) 3 6(2)
denervation

Pacemaker 13 (6) 6(4) 0(0) 3 19 (5)
Internal cardiac defibrillator 49 (24) 16 (10) 4(14) - 69 (18)

Location of mutation, n (%)

N Terminus 1 (0) 0(0) 0(0) - 1 (0)

Transmembrane 77 (37) 77 (50) 15 (54) - 169 (43)
C Terminus 59 (28) 44 (28) 12 (43) = 115(29)
Transmembrane spanning 71(34) 34 (22) 1(4) - 106 (27)

Mutation type, n (%)

Missense 153 (74) 147 (95) 22(79) - 322 (82)
Deletions 55 (26) 8 (5) - 169 (43)
C Terminus 59 (28) 44 (28) 12 (43) = 115(29)

E1784K 47(23) 10 (6) 12 (43) = 69 (18)
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6. Therapy for LQTS3

[B-Blocker therapy has been proven to significantly reduce the risk of cardiac events
in patients with LQTS1 by more than 95% and in patients with LQTS2 by 70% to 80%.
However, initial genotype-phenotype studies did not show clear efficacy of B-blockers in
LQTS3. In vitro cellular studies raised concerns about potential proarrhythmic effects of
[B-blockers in LQTS3, leading to the premature belief that B-blockers might be contraindi-
cated for this subtype. Consequently, a significant number of LQTS3 patients have received
prophylactic ICD therapy over the past decade due to these concerns. Theoretical arguments,
based on limited cases, suggested that B-blockers should be avoided in LQTS3, particularly
in patients with longer QT intervals at slow heart rates and associated events during rest or
sleep. Mechanisms such as atrioventricular block, bradycardia, sinus pauses, and sinus arrest
were proposed as possible causes of death in LQTS3. However, Wilde et al. (2016) found
that B—btocker therapy did not have proarrhythmic effects but, in fact, demonstrated a clear
and significant protective effect against cardiac events. The beneficial effect was especially
pronounced in females, while in males, the lower event rate prevented a clear demonstra-
tion of efficacy. Notably, there was no evidence of harmful effects of B-blocker therapy in
males with LQTS3. Only a small percentage of patients (3%) experienced mortality while on
[-blockers during a median follow-up of over 7 years. The absolute risk of LQTS3 related
arrhythmia-related death in asymptomatic individuals by the age of 40 is less than 15%. The
risk is influenced by factors such as QTc duration and the presence of symptoms. High-risk
patients with prior syncope or aborted cardiac arrest or those with QTc in the 500-ms range
may require additional therapies such as left cardiac sympathetic denervation, ICD implan-
tation, or LQTS3-targeted pharmacotherapy with medications like mexiletine, flecainide,
ranolazine, or experimental drugs. However, the precise timing for initiating these therapies
cannot be determined from this study. Treatment decisions in high-risk patients should be
made based on clinical judgment, weighing the disease risk against the risk/benefit profile of
the selected therapy in each patient, taking into account age, sex, QTc duration, prior

symptoms, and the patient’s response to B—btocker therapy™.

Conclusion
The integration of electrophysiological studies and experimental models has provided
invaluable insights into the intricate workings of the cardiac sodium channel Na 1.5 and its

dysregulation in LQTS3. These discoveries have not only deepened our understanding of
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the disease but have also paved the way for the development of novel pharmacological
agents and potential gene therapies aiming at restoring the delicate balance of ion channel
currents.

Although the best treatment or prevention is not yet available for LQTS3. However,
the combined efforts of genetic insights, electrophysiological discoveries, and advancements
in current and future research have paved the way for significant progress in our understanding
of LQTS3. The ongoing exploration of this complex disorder holds great promise for refined
diagnostics, targeted therapies, and ultimately, the prevention of life-threatening arrhythmias
and sudden cardiac death. By unraveling the mysteries of LQTS3, we embark on a path
towards transforming the lives of individuals affected by this condition and providing hope
for a future where its impact is minimized through precision medicine and improved clinical
care.

As we uncover more about LQTS3, it is crucial to emphasize the collaborative efforts
among scientists, clinicians, and affected individuals and their families. By fostering interdis-
ciplinary collaborations, sharing knowledge and resources, and prioritizing translational re-
search, we can continue to unravel the mysteries surrounding LQTS3 and strive towards

improved outcomes and better quality of life for those affected.
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Swanson (IFSSH) classification

l. Failure of formation

Il. Failure of differentiation

. Abnormal induction of Rays

IV.  Duplication

V. Overgrowth

VI.  Undergrowth

VII.  Constriction ring syndrome

VIIl.  Generalized skeletal abnormalities
IX. Others

JUN 1. n1sudarNfinsuaiLlnvesse9AdIuUURIY Swanson-International Federation of

Societies for surgery of the hand
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(minimally invasive spinal
tumor surgery)
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TnevidasunndoaslsUnng uazsdunndsaudnw (intervention radiologist) Fanunsaviléana
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Ugugll luunifsdenamiaamzmesnulaemssndnuuuusaidn (minimal invasive) Taglisiufia
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159938 MRI 91 T2-STIR images \fiems798aU3nil bone marrow edema wae fat-sup-
pressed SE T1 with contrast-enhanced scans 56L‘fJummgmLﬁ@i‘iﬂumiﬁ\‘lm?ﬁﬁﬁ]ﬁ'ﬂLﬁamﬁa
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multidisciplinary team lunssnwinagldvaiy ¢ WU steroid, bisphosphonate,
hormonal therapy, chemotherapy Way radiotherapy 33184 stereotactic radiosurgery sl
NOMS framework® wiataelunisindulasne Tneuszdiuly ¢ dau fie neurologic assessment
Gl epidural spinal cord compression (ESCC) grading Tun1suszidiu (gﬂﬁ 1) oncologic assessment
FarsanannmInoUauBIieSIdnwTemEISe (A5197 1), mechanical assessment Usgiulagly
spinal instability neoplasty score (SINS) (M1571971 2) waw systemic assessment Usgiliuiausn
muganssdaldvielal s survival vestias (Maafl 3) wdsnruswdeyadeyaia 4 du
9maulanuLLINIe neurologic oncologic mechanical systemic (NOMS) decision framework

(ms'mﬁ 4)

b C

g‘dﬁ 1. 6-point epidural spinal cord compression (ESCC) grading scale

Grade 0 wziSsegianzlunszgn Grade la fn15nafl epidural usildvinld thecal sac
\do3U Grade 1b uzi5enalil thecal sac 1de3U liddnfiu spinal cord, Grade 1c ug5enalyi thecal
sac 1d83U Fnu spinal cord ustling spinal cord, Grade 2 n@ spinal cord wigiaiu CSF 50U 9

Grade 3 n@ spinal cord laliiu CSF 50U 9

A15197 1. UAAINIIMDUAUBIRDSIES N VBT IUTNAAS 9

Radiosensitive tumor Radioresistant tumor
Lymphoma Sarcoma

Seminoma Melanoma

Myeloma Gastrointestinal tumor

Breast Non small cell lung carcinoma
Prostate Renal cell carcinoma

Small cell lung carcinoma




A3197 2. Spinal instability neoplasty score®

Practical Strategies and Innovative Approaches

for Improving Patient Outcome

Location
Junctional (occiput-C2, C7-T2, T11-L1, L5-S1)
Mobile spine (C3-C6, L2-L4)
Semirigid (T3-T10)
Rigid (S2-S5)

S = N W

Pain
Yes
Occasional pain but not mechanical

Pain-free lesion

Bone lesion
Lytic
Mixed
Blastic

Radiographic spinal alignment
Subluxation/translation present
De novo deformity (kyphosis/scoliosis)

Normal alignment

Vertebral body collapse
>50% collapse
<50% collapse
No collapse with >50% body involved

None of above

S = N W

Posterolateral involvement of spinal elements
Bilateral
Unilateral

None of above

Total score
Stable
Indeterminate
Unstable

0-6
7-12
13-18

o+
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A13199 3. wane median survival waINISENERNZISRNANINTINTENA UM RIS IvTinfng 9

970 cohort study (LAow)”

wlinuzi5e uufau
Lung 4-10
Prostate 10.2
Breast 26.8-40
Renal 17
Melanoma 1.5
Multiple myeloma 79

A5197 4. Neurologic oncologic mechanical systemic (NOMS) decision framework

Neurologic Oncologic Mechanical | Systemic Decision
Low-grade ESCC + | Radiosensitive | Stable CEBRT
no myelopathy Radiosensitive | Unstable Stabilization + cEBRT
Radioresistant | Stable SRS
Radioresistant | Unstable Stabilization + SRS
High-grade Radiosensitive | Stable cEBRT
ESCCemyelopathy Radiosensitive | Unstable Stabilization +cEBRT
Radioresistant | Stable Able to tolerate Decompression/stabilization
surgery +SRS
Radioresistant | Stable Unable to tolerate | cEBRT
surgery
Radioresistant | Unstable Able to tolerate Decompression/stabilization
surgery +SRS
Radioresistant | Unstable Unable to tolerate | Stabilization + cEBRT
surgery

CcEBRT conventional external beam radiotherapy, SRS stereotactic surgery (L“f]uﬂ’l'ﬁaw%J\‘l?Ig‘lJLLUMﬁﬂ
FeaunsadnaveuavasnsaeLadaelusuniuaieizdnafes Jaaunsalilsunassdlauinnin)”
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NWANIIANEY meta analysis U1 115911 decompression %30 vertebral resection 33
frunsld instrument TufheugianszneanauuiinszaninadnanlunsnduAuvendulszam
anAulduln Welleuiun15vih decompression se aneediiesed1afen uonantudsae

Y] Aa A v a (a)
LUBRSINTTTONVINBDNAIY (ANF19N 5)

A13197 5. UAAINANITINWILUUAIS 9

» ) Wuwdqvad motor | motor wead nsidedIn

Modalities Patients (N) ” o o
(S08@2) (S08@2) (S08@2)

Radiotherapy alone 2251 40 13 -
Laminectomy with or 2098 46 14 4
without radiotherapy
Laminectomy and 1164 62 84 7
stabilization
Vertebral resection 832 68 86 6
and stabilization

N3HNANNZISINTZAWANAIUNTLANTUNAILUULKALAN
msﬁmigmsh@"fmLﬁaqaﬂﬂizmaqﬂmﬂﬁms@ﬂ (bone metastasis) wiazadandudomsu
Fousveusaznsinm dmdnmsaeliimsiidaluauldilifionnisuan weernstasiuannse
mualdFenmsnuuuudy esnidunmsinuuuulseduUszass (palliative care) SRVTIR
Livinlunsdifidu single metastasis lesion ipsandeneniiotenoonitaue radical surgery sy

guredilonmameanlsala

Vertebroplasty
THlusz139n3¥9199na LU osteolytic ¥30 mixed (A9 6) AT1nsUn Wieilny
wnsndounnnnsld opioid uaz LiieiaSuAuudusswda1nnsvi decompression warld screw®
o MRI sagittal T2W1-STIR or fat suppression flotiaueriionsunuinfosiisy s
tovnuliduysal (absolute contraindication) ¥84 vertebroplasty @g finmeinideruy
local %58 systemic, painless vertebral fracture ag Wil bone cement (PMMA) Bliﬂaalﬁﬁaﬂﬂﬁi
Uinnnsviniiensliliiunsvesnszgndunds finnznsudsfveadoninuni Uinth 9 ndssyy

. 6 &

suvalalls Jevuldduing Ae n15Mi posterior wall erosion uagnazyie1asududesly high
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viscosity cement wlefulsliRiwussadlululnsadulsyam, radiculopathy, iesennszangly
lulnsensegndunds, vertebra plana, Anguaauaziilalin uwagliinisszuuianuaulivgs
nsEdRfnNLAR sastsaonumienlunskidauuuiegnidu’?

Aaflunnanefuseninan1svi vertebroplasty Tuauld osteoporotic vertebral fracture fiu
metastasis Ao §Uasuzifanszarsgnatmazegluianlfennindesliviuueuivin vie
gemaaunnd famegiiduiuunndeann infivrde wienslésy steroid Fsorauinnsinide

ed18n97 fatiumlsan prophylaxis antibiotic $2ufu 1514 cement wa antibiotic”

A1599 6. UanavilnveaileseniinsraeuninsEanmUanYMEN1STINAENIEAN Lytic, mixed

ey blastic

Lytic Mixed Blastic or sclerotic
Thyroid cancer Breast carcinoma Prostate carcinoma
Renal cell cancer Lung carcinoma Breast carcinoma
Adrenal gland carcinoma Prostate carcinoma Transitional cell carcinoma
Pheochromocytoma Carcinoma of the cervix | Carcinoid

Uterine carcinoma Testicular tumor Medulloblastoma
Gastrointestinal carcinomas Neuroblastoma
Wilms tumor Colon carcinoma
Ewing sarcoma Lymphoma
Melanoma

Hepatocellular carcinoma

Squamous cell carcinoma of skin

Frsvdagiheegluvinuouat ndsnsuenaau il oblique approach transpedicular
technique fasdnvinlsanunsa fluoroscope Wiu scottie dog wadwdu C2 w3e C1 91amedld
transoral approach 2ag1%1 ﬁnﬂﬂj’umﬁ;ﬂLﬁi’fwuﬁmﬁfqmamﬂ%au pedicle Tuvin AP Uszune
1 wuiiuns wnadiluadesinlvauiioeuuen pedicle Wna 9 w3 3 Wifin1 antuumse
ufla posteriori wall fossz¥ilvilaeiiuey lateral sladu medial va1 pedicle nasm Antug
suvtislui lateral Usumuadinluww superior-inferior Waalvnsmoauils anterior 1/3 904 vertebral

body & cement 2-4 ua. Lﬁﬁ'ﬂlﬂima(ﬁ] fluoroscope naeniielilsl cement $adnluly spinal canal

Kyphoplasty
wmafiansviadeiiu vertebroplasty usin1591 balloon kyphoplasty avanevilidfiuiiug

Tu vertebral body viWianansadn cement lauUSunamnniu uazannssivesdiuudnssgnidily
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Tu spinal canal agslsfiniunisld balloon araviliuzisagndwdaluly spinal canal’”
InAsAnEY RCT W3guliieu balloon kyphoplasty Auissnwinuuldnisianuin kyphoplasty
Anidmauluinisanmnuiun uasnsiushvesszuuyszam™ daunnsv vertebroplasty
e kyphoplasty Tiran1s$nuiilndidesiu (519l 7) amsunsndeuiinu fe cement leakage

WAz cement hematogenous embolization™

A9 7. LARINANITINYITENIN vertebroplasty wag kyphoplasty

N ) Husvasnis auUInetL | AuUanugas
Modalities Patients (n) 4 v y y
waaulng (Sowaz) (3pe82) (S0882)
Vertebroplasty 864 62 89 1
Kyphoplasty 217 69 93 0

Vertebroplasty 594NV radiofrequency ablation®

Hunsld radiofrequency probe itevaneniiesen wazgALdwaen paravertebral wag
intravertebral venous plexus gnialld vertebroplasty LﬁaLﬁuﬂaﬂuﬁuﬂﬂiﬁﬁuﬂiz@ﬂﬁuﬂé’&

fitouslilu osteolytic metastasis Alslanunsasdneenls waziilineuausssie chemo-
radiotherapy el lunySeilafineuaussrofsdsnuvnduuisdin Wy uedudug uazuzise
seugnyn FUheuzifanszangnauaningzgndundsnifonnsanlaglsiinnsnadulszan
wilimauauawie chemotherapy radiotherapy n1sndn v3e n1stviguiin devinuld fie fiae
i pacemaker %o gunsaliladu 9 uazuziislunszgn C1-C2

Yoiuldunin1svin vertebroplasty $2ufU radiofrequency ablation fe ilesonaiin
osteoblastic, m’iﬁﬂﬁumﬂi:ﬁ@ﬂﬁuwéjﬂﬁﬂlﬂu neural foramen, \Hesennszangluly epidural space,
finsfaideusnamds fymnaudsendon nistniliduiusiunseanudaunn Smsuanin
voenszgndundaudlivan (Hosengnaiuludl pedicle wag facet joint lusnefifiiiosenyiin
osteoblastic e1aidenlidy cryoablation unulasnsly -20° Ingly 17-G-gas driven cryoprobes
neld CT ua MRI

Fensunaduadreiu vertebroplasty ussf probe s1dugall NSS vdaidss Buldndsem
WA 15 W waztu 5W vn 2 wiildds 25 w ndmnn du 5530 cement f8ammadetinainns

sasaz 0.3 way Nzwnsngaunnuls A N1SRAD waz N1sUIARUABdUUS A mMSasay 2.2
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gﬂﬁ 2. uansnsunadulaeds transpedicular technique kag 1514 normal saline solution (NSS)

\oRIUANEMUNYIVEY probe

Percutaneous screw fixation $2u11U mini open decompression

NANNIANYILUY case series, retrospective Wag prospective cohort WIBULTBUTEWIN
percutaneous screw fixation + mini open decompression iU open surgery Tu thoracic spinal
metastases™® wut lifiauuansslusinisuiveududsyam uavanisunsndeu uazdld
warntlugunsideden sternarhdaiiduas nsitushresite ssosnaniieglulsmeuiaanas

< o 1w v ] ~ . Aa
ANMURUUIAVAININAUBENIT Way U functional score NANAN

Percutaneous screw fixation $9ufU vertebroplasty

THlunguitdiesns stabilize nszgnduvdaiieanainuuin udlsivanzdu nsindauuudn
V3137 vertebroplasty/kyphoplasty tiedeg1afies W nsdiiifl posterior wall QnYNaNY U
M3:@n open surgery WinAMUABIRRNTEn00n

‘mqLﬁaﬂ?}lus[,umﬁﬂmml,%qﬂizmaqﬂa’mu%nm thoracic spine A9 endoscopic video-as-
sisted thoracoscopic surgery (VATS) ag mini-open minimal access spine surgery (MASS)
Hunsridnunadniidvssaniamlunisanenuduian warshensnadussam venanty
geansnannznIngdou szoznarsnwlulsimeivia waznsideidenladnaie’” 380159
MASS™ fonsld fluoroscope Brlunsmsumislagly K-wire 119elsi9niu lateral thoracic
cage Ua2 fluoroscope luvin anteroposterior (AP) Lﬁamﬁmé]’mﬁu posterior axillary line Wu3IN"3
Davun 56 . wiuazudsiogeda 1 41 danseandlassilegdudnsandin 1 head lamp wag
c-arm fluoroscope elun15vi vdniuild cage, cement %38 instrument

pgelsAmuaINAIINUMISIUNSSHRENTlsSTUUTRY European palliative care research

network fi®een recommendation ¥8IN155nwINIsUIRAINNZISINTZAEANANTINTENAUNAT
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Tagld minimal invasive technique wu31 wuzilild kyphoplasty TunissnwuziGenszaregnany
inseandunds “weak for using the intervention” dw3un1sly radiofrequency ablation 5@

“weak against using the intervention” d@%3U vertebroplasty wag cryoablation @3g3dasnIs

A15AN® randomized controlled trial Wnyu”

nsedaiasenviialifieussvanszandunasuuunnaian

winLilesenlai$reuss (benign bone tumor) MFBHEALNAENKUUWMAT NS TE91 ot

Y
=

¥Un A osteoid osteoma, osteoblastoma, aneurysmal bone cyst kag spinal hemangioma

s

= o v

Fagndudedd CT scan m3nsradeuinUane probe aglusumidle
. y

yilavasgunsainldlunisvinaneiiiasan®

Radiofrequency ablation

Aonsldnduauiigs 375-600 kHz WU radiofrequency probe WnlusilfiAnALFoU
60-100°% TliAnnsaaneiiveslsiutazinnismevenileidounuu coagulation necrosis &4l
probe nanegunuulnedagUuliduuuu bipolar Falusndudesiin skin pad Fserainunalv
Uinadidels  wazSianunsansiaaougamailédnse dwlngjazlilu osteolytic lesion usfld
Tu sclerotic lesion o19azliannsaatmudousigmedmiviaeideentd mmiuinen
inTuthnsavdmise

Cryoablation

14 arcon gas lunmsvilyf probe fimnundu sldAndeuiudeseu q swadifosen i
amalslaugavesastnszriheiilunasueniwadisinihanluradesnlaensyuiunis osmosis
Faaeviltmadiuvnih vonanidwildnssuaunisves enzyme luwadinaufinund annfiouth
widluwadior maazaeudsilunaruenwadduwhlifnisuniuredeuad Tnounagld
Tuidlesenviinli$ousifidedesouseu 4 oy uieseslsnvuinlvyfieguinudundsioe
pedicle £ spinous process suaileseniifusiin osteoblastic anald probe a7y q SuTINU
Ingszeyyinaiu 1.5 9y, spegnsva1eeguszunal 3 1i. 91NYBULBNYBIT probe

Laser ablation

Hunsld fiber optic dauas infrared titeliinanufeutulusuiioson waziiansvhans
ileen WU coagulative necrosis Ussnamdseudildduiamn Nisdus size (nmx100 Joules
+ 200 Joules sz8ziia1 200-600 Uil Ineazlaiu osteoid osteoma Way osteoblastoma 1A
1,200 Joules fisiiaawe Torvesitnisilie ausafmunuwevesmsranslianuIamdaany
Taigredldlnil anwnsaldifuauldfia pacemaker I wazdisanliuns dardefeliamsaiuvauin

5918891 CT ol
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Alcohol ablation

Humsinwwuuunaduiuimisiliumdaslnalnnsilfsaedilidudengs
Funaziieevmdennisly iodinated contrast wia ¥ venography azdagannisluasen
woanegadld neusuanisld 3-30 wa. dede fe lianunsaivusvwinnisuazsusivianeld

v
1 =]

USunaukeanasednduriuiiasenluwiniulnewnie cortical bone

A15197 8. LansIsnIssnentustaiiesanluseuss

ilaifosan FBnsiuuzii

Osteoid osteoma Radiofrequency ablation, laser ablation
Osteoblastoma Radiofrequency ablation, laser ablation, cryoablation
Aneurysmal bone cyst Preablation embolization

Cryoablation

Cementation

Hemangioma Vertebroplasty, alcohol ablation

unasy

N135N¥ILUU minimal invasive L:i‘JumqLﬁaﬂsl,ums%ﬂmﬁaqaﬂﬂiz@ﬂimsLawwmmwm
mmﬁmaﬂmﬁmamﬁ finszaneananaiudu Inelaniznnsvi kyphoplasty aghalsfinnu §adisnns
nsfnwfisniy uagndngiuiithimdnaduayuusslovivosmaindauuuunaidng nsdonld

fanpsmilafateusnazderuie lvinanssnwananlagliiinnnsunsndeou
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(bone and soft tissue
allograft in Thailand)
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lafinsldnunszanuazilolenaunuuieadiu Janisldnudngn fanudnlufizdedag
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nszgniilodenifinaunn manzunnsdafivuazsmieioldeusell

o & A

Aasnszanuazilalgalulsmealng

nsldnsegnuaziilaonauwnuiiuy InsldunTuludsenalne laglusfndnieuldlunis
HIAnLERasensEanviseLlaediunitnsavsedniisly (reconstruction) aetamigluseniinain
Wesenvasnszgnuazilede” egnlsinululagiu mslénssgnuazilio@eoneaunuiy Gilduin
T WU nsWdialuseidenseanaingdhiiuig (trauma)” wiensuinluiinainnisim (sports
injury)® ¥ Tneiliiloidetu 9 luausadeuls wisdenuailanalis
Usgloniiilannislinsegnuasiiiedevaunu feil®®

1. mafimadenvainvatglunsiidanszgnuaziduldu

=3 Y ¥ Y I3 Pl
2. annmsuaduvesUaglunsliiduduvesiae

3. aNTEEEIAINITNIRATRIHUI
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HadeiidmadensiiutureinisinsanuanideBonaununiu fdetunaetade lWua
nsfiflsumafunseanuasiodenaunuaniu mswanmafunssgnuazidedenaun 1l
fdnguiuandidiuisamuaendovemnisiinsegnuasidodenaun®

swiasiunszgnuasiodeonauniluvsamalnedy quéidedetanmnsammumunas
fadusmsiunszgnuandodonauuiusnluvssmelng dudunsnigldnieivdaseans
ooslsUAnduazmenminge auzuwmomanidssemeIuia sninendesing lnegldiFusinisme
Frognafumansludtousuna we. 2527 uagldizuvhmssmnensgnuasdodenaunliu
Tssmeuadu q Tudsemdlneludiounanam w.e. 2529”7

Tneluofmiy Ussrsuuisdudianudedenisuinaeorsluwiau Ssdmaliinaudua
warlallfidnsnlumianneiory anudedsnanliun®

n. msfifirnuideindlevineeioarluudardsalifnullliauUsznouvionine fone
i 9

a

9. gdvesgidedinliuilaindideinlianudenisegielslunisinnissinie inlvigd
viegfisunalunsdndulalind ez usanmsiseniestoizvesidedin

A. m3fndulavesyAvesiidedinionaiidnuaimlunisuiaaeforzyinsdeaulaiioy
Uinaeiinzantn iliiutasnaiozanmsavinmaiivedoazfazannsasuuioald

vdnmsddnlunsudledygmdingn Ae msdeans wu nsuszrduiuduarnisuandly
Wiudaszlovivesiilazuuinae sulluismsyaneiussrinaiivszsadaruidanae ez iumad
uenanidaiinsienansuanseusiug Tulufeiithsdmiuisrasdaruinneoeillifam
Wieidunisudsmszasduigfuailnddalunsdiffuszasdazuinnoioizdedin® iy
Hagtiu ffuineetons suluiinseanuanidedonauuludssmalveuniu

dfuguiidodetanmnzaimma du 1lnsUssanuivsasidodedu 1 Tusi
Useina W uale WaUTud alus Geewy Weowwn dulatld@e e3denn duke 3u 10w
Uspanna Uniaau uazidn®

Haqtiu ausfuuineeteiraninalve Tilnsdadindinseanuasiduiiu Wesuuine
nsrgnuazduduNgTIdeTinshennyinlangadiuniennraueiny JsnAsuuiann Taedn
denidloibofinzanuninisuina lasgunusefiaudutheduesiusnn suidsaussdi
wazHANIITIINSTsiRnsondnidsinisindefierafintuilevhmstgnae vnRioisan
wdrivaensty ansaidufuinanseanuanduduld eduteidorsinieaidofivinaludunzgn
wazidudundavhuazdaniu dmsunisimieliiulsmeiuiadis 9 Tuewan

nsgvumstananseanuaniiebetlésuuinaty vlngisinmsgiudemaiaaonide
(aseptic technique) Tusiesazenn (clean room) (U7l 1) %a%ﬁmimmwasﬁaiunﬂ%ummﬁa
Tiiulaaenide sauludstunsunsdnindnist (Uil 2) Tnerdnfasinszgnuasiduduiiva
wuuiuigamgiiviesuazuuuutudaiuinulingaumai -70 fla -90 ssmwai@eanndomhluldsn
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U7 3. fhedhadugnaztniilidufianszen (patellar tendon)



m lDUﬁTané-S'DUHGU O (2D | —

U 4. fedhadududau

U7 5. fhegaunududnan (fascia lata)

JUT 6. feg1aduiesvne (achilles tendon)

UM 7. Megansegniiaglnn (femoral head)
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35U 8. feeansegnen (long bone)

UM 9. feeenszanuinAluvioUaoniaie
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sUM 10. feganTeurunsdnunsEanwazdusuusIalunsiIdndesndesasiaduduludine

v Y

(arthroscopic ACL reconstruction)

yonani naguisuuiamedeaz annmwalve ladlasinsuagnaienszanuaziduldu
WANNIELRYSR auianszunadndsnn nsrususdtvia wssususwsuiiulvanadedulenia
UMNLIAALRANNTEVUNNTTYN 90 WIT¥ 12 FIMAN W.A. 2565 Lﬁ'aﬂmmﬁa;ﬁﬂw’lﬁlﬁ%’umsﬂqﬂma
nszgnidudulnglifnyadanoidunsssvnaadingn waziteliyaainslunisnuiiieades

laillenasinadanAannennedanssusussuiliulvaitliog et

unagy
] P P | a P X A W
uiuladn Tudsemnalve lalinsdeasunisldaunsegnuasiialgonawnulunisinge
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Every three minutes, a child is born with a cleft lip or cleft palate. We
estimate that there are millions of children waiting for care in the more
than 30 countries where we work.

The majority of these children's families are unable to receive the surgery
and comprehensive care they need because it's too costly, too far away
from their homes, of inadequate guality, or not available at all. Without
treatment, cleft conditions can cause severe health problems which can
become fatal. The children who survive may face years of painful bullying
and social isolation.

Hope can become lost, and the future can feel uncertain for them and their
families.

Our Mission

Through our expertise in treating cleft lip and cleft palate, we create
solutions that deliver safe surgery to people where it's needed most.

T —-‘
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Our Approach

We have established a global

footprint and currently provide all .:h |

UM 1. ssdnsinfonvasihyuseinalngliue mededendt assaguressibiiiaanin g

v Yo ) aa
Tile5un1sSnwNa “a

Frewapaiildnanuudaimundneiu nmegudaudanssminun Gaimmumiougeganis
dauil Feldvensanudergitlunuiuilvgdaulugiinieding q Weldgidanuiaund
uilunthuaznsnandsweinussmalsfunsinwegnagniesnumsguanalunaniivanzay
wiglrilenaegifigalunmsdsadinludsausoisdinunmaudngamiaasaiy

WBnsquagiag

wusiagfiudiwuasddulunsquaditaonaguil Ae madidunsuuiiugiuni
iamﬁaismw@uémwwsmqﬁﬁmmL%mmmmaﬁmﬁaam@uéamLﬁ%Wismw%’mm LASOUNBNTLNTN
as1suAuInUsEIA We3etiemanvadmin quilamzmeiunsudluanufinisluwihdy 9
wazdszansulianasven HuuumnefifursdEundaudd e 2559 Tusuuuuvesiasnisadtin

= = 4 [ [ @)
LABDUNENEIVT AULTUAINISINNIAUY



m lDUﬂ"IaClgS:DUHJU O (2D | —

wuigtisrfenfunauniuaseunss tnsenzedwdaUlefinidesdinewsiufae

'
a1

dosdrulusn Inglunguvm fvavaivivesgudaunanszmminug enfiueanludsiiuisg q
sz dulszdn

[ [

N v A A ' & v o ¢ ' o ¢
Vlut}‘JjLGUEJTZHQJIV]’:??;JﬂuG]LLﬁNUUEﬂNﬂQNNUi%ﬂ@UMS ARSLNNEANLAY Uszanaasnne

Y Y

U s = & @

NEITUNNE Tiuawnmgdaiiu Inwunme unndlan ee widn Idgaunmg dnudluniswe dnIednen

q q
Y

Undipuannsen weua
“padinindeuidugadeulesfiasdignszurunsinendenaunin”

fuiBenmngfleonyfoinsialuiaziui asUssnaudeyransvesissmeuragwiassal
4n1NIANg ANEUNNEAENT PRINTUUNINGIFY KaTUARINTINDIAAINITINEIVIALAY
gudamzmsiunmsuilanuinsuuluniilegluiiuiidy q fud@omigasiuiuanaitded
Tinswhiiedulsaesls fanuiinisedidls uaznausunsinvnuusedewnuy v
wmsgFsiuilsmeapnansal liwnssanlulssmediaiaudn

Tutsnanisesniiuiivesaddinadeud aglifinmssindngtasdiuaumn q aneluna
Suihiin msrdaiiezRntuasiinsinmnesmthodramnsauiuiymselsa iy

Srmsshdalaidudou lifesdinaquarianeunasndsidadufies fannsavhillsmeia
fiflanundenuazeglndthuifield  wazandumsdndunismduseninsiBermaueagud
dusianssmndaun fufidemnauszslsmenunaluiiui

Y

“patnndauniunsinewuuaunIn lidudsunn”

mndumsinvinagindaiisududonihis gunansal negudauianssmmiaun fay
Powmdeuaratvayuailddieng 4 fedndume fin wagarnuridalaglifoddludes
YDINTENTNATITUGY

nszUILNTENuReing megudanfanssiminug wfnmuguasieioaiiolildnativian
FreiidnuazlumiuardsuslndiAssuninan flefimsqudanianssmminus ldmsauaziuld
Auasnw nguds azdedliunluaseunsufeiu Wuaseuasaquiaunanssmninue

uenimileluannisguanmneuuuAsUesTIBRAINWaIdReg sl ssnu Tnele
Lidesuuniualddnends negudamnanszmmiaus delinnudAyiunisguaninuinla
wazdemL

ynedsifindinedeudl Uismenvuuazmhsnusing 1 vasdy assnaulimudiemdely

AIIUY ATTAMIDITNW UagHNUTINUL HIRND1@01INAUTANITUERILATFUNUINITTEWINNTD



Practical Strategies and Innovative Approaches
for Improving Patient Outcome

1599 TIDVDIVTY NIIVFAIN LazAINTINTUTNHEN 9
paTinedoufitaduaiiounisuinsuuunTuIes amenie T uasdeau Fenmnngsn

anuRriuivin o Tsmewiageansal anmwalne Tneyaansii@eyiainisadou

uwnnduaslssmeunaluiiui uiieduluiuilndtugitne Ratudulssdvoidosnsediiu uay

atuayulaeInonaiuazUszyvuy

“aanniaaeunldlyniseanviiae lafin1senananuauunn g luatdudine T 1aid

ganAuly”

N13IALANINNTY

n1seanaTafiae a Tssmenunalutiasiusine 4 Tuguuuy “adlinedeuiiavanun”

n. fmsihngthgluiufineseilsmeuameludmia lnseduanududesudming
assaguuazimihivanvnadmin (3Ud 2)

9. WunmstumndUagniluiiug dWethnidignssuiunisnsininuifinaningan

v
Y 3

A. avefanUlefiagldsunissnuanudy (Maiugudamianssmninug wagdums
15anenU1adU 9)

4. MnvgthglundazaTvilaefinanaiuiusenaume ety luaividig 4 (1

v

Ay uesAudaNianssInSauT uasiideimgrenudanigmainunsuiluauinistun
du 9 MUszmANLI5lATINT)



puMaassVETY LEDD

1125777117 p—

naunmaaun

iow Augiduourganaiun vy
"AUdaUIRWS:INWSOUY

aunudmsuulundea:n:manfisw:”

Banrunanasinl avyienin

u‘.'\‘um C"rl
g’uw W& mwinug

JUN 2. Adfiniedeuiianann gudannanszmnianug melduleus nildla eglng wilum

1w = < Y v Y

nsendne a1 lssneuavseudianiznslngddiugdvaeg

n. dwsulsanarnnieilidudeunseinnudesiasiinnsunsndousm

9. gnunsardalafiisseuialnddiudtae nmsshvmidaazanidunisiidulumueany
wingauiunaeionyve iy

I 1Y) o Ao Y a a Y A 1

A. aztdunsshwindafvinlunailiuinmsmuunfvedsmeiuialuviesdiudis 9 eyl
Wunsiunmssauliiudmihfivseswesdsmeiuiatiu o
4. MIFhwERIEnIEYMLAMAEIEARNLREIIUTINTEYITLTIneg1UIagwIaINTal

annmwalng warlsamerviatuihluaina IngldniudwugUienazlasunsshv wagdnliuns




Practical Strategies and Innovative Approaches
for Improving Patient Outcome

sufulaofidonauosgudanfanszmmwiaun viofidornaainguéianemsidiinlasemis
wazituunndvadsmenunaiiu

2. mnnslsamerualuiuifeulindeunisiunesusivioyaains maguiauia
wzmninun fagdidumsatuayuianyiusivasyranstiBomguiolfaunsndnueidald

Tuauas

ns3uiagUneidinga Fhade Snuuazkidafigudiawizig

Fmiun1snsia MInsIafitay N133nw1 waznsridnitldanunsarilailsamneuna
Tuvieadiu viedwiud fianuidesgeiazifinnnunsndeudusunns maguéaianszmm s
watduayualddelunisihiihsuasasouatunddlsmeniagmansa aninivialne s
AldTglunsnsasnwnaziidn lnglddnludesddludsiianlsmeiuiadudinesdiae

MNAVEUTE AUgUnIME Ut

n13auanIela

wansznumssudslafinrmdrdylidamdouluniinisguananie fgtaeieseaiitym
meadnlalavaneysens wu anudania n1edues vinanuduiielunuies (self esteem)
AN MTInanas 9InnsmeUaUBrenILaTenee sl aslaglanyee B e AT dyman
Fausiin

nsguanamudslagatuusimanuidniarngAnssulunisau aduasduaiuninuda
uaznginssulumeuan anadnniaa linesiia sesdunnuunwsomenie dnadunmdnune
melunazanuannsasnnningudnual - mlemalsilsimunsinuganuanunss Wenazlédi
puduauiifiruannsn Meaisenuduiuifssniayans neewasszaunsaliBuandu
Tonmeuen wilomaiiaeshliAneuddnd 4 fusues filsrieshasing 4 wanilfde ey
Tufuluaseuaiafiie

soluidusesnsesinssuiifeidmiumsguadiiiitiygmenufinsuuluniiuasfsee
usslesBuduauusnlussmelng

n. MsUssluwaslimuuzileeindsniven wazdnunmg @rdndu)

. MsiinanssunguEedIevaeiues (support group)

A. NAINTTUAUNUINITAN 9)

Audauidanszminua diuarnuddyuazdniumsludostindou w e 2546 aglasenis
“Faniddelinie Tnininewsrseostsziiudeusniulioua uaswnnesidnduszey o auiy
Parteiudodlelifigvudy dwfnsuiivisidndulsed fo nsussyunguiitasfinundlunti

wazAswe (craniofacial support group) davniieu Wulenalunislinuiifeadulsanie



m lDUﬂ"IanS:DUHJU O (2D | —

mnufing fthsuazaseuadildussimanizmeensual lewulsdiiuszaulymiruioiiuuas
Trihdvlatemdedsiuuastu Aaintersresitietulueuen Tuudaslasinisdnrmuiunuy
aseuARIUreUNuMIS neuly waganainisuulumingy q GeiemnGendedu “ayngudud
Suwudy” e “Happy Family Day” @ffoufusuin Suvhiusnaaus® w.e. 2549 o aanui
i g hliAsUszaunisallunsuanuasiilentanisdenusuiertuaudu Tuilagduiigud
wmgmedy 9 lutsamaldihuuamadlusiiunsdewdamuiu®
Tudagiumsquanaiuidala negudandansznnious leausuianssuluiuaain

waeunaniunislugiinnasng q menisesniunldlaiiiiesnisshwinienigwing

N1IAUANIIFIAY

fthewmeaniiinagditapmmedunsfine (unsdlidin warduden Qunsddlug) lsiunn
fitfos Asinsguanissnudseulaeindsnuannsizd TRanssudaasuvnsinudiny dnaeuerdn
lgANUYILERVRIBIANTHIN 9 atuauunsiidamsfineuazendn Wwsnendnfevilligde
fiTineglangalnanmanudnenn  waznisguanisderuigniheenlugiUasluginiacig 9
Munsnddnedouiiioudiy  fvhenuing 9 Sudumdlufufivanain Smguagitiouas

ATBUASIUAUNISANYILAL DTN

unasy

Tnssmsmatinndeuitananan qudauifianssiymsaun uilvanuiinisudlunhuagnzlvan
Asw lsameuiagwnansal annalne Wuuimnssunmsguasnwiiiatudienttymnisdiis
nspuasnufifiauamgaivszaunuinnnshauiudiendudinnnnd 20 T Tegldduiu
mMsuudiafeu 7 9 whnaedsdioindussesBudu udldfuanudurmangtisuazaseun
Juegnan ﬁgﬂé’%miaﬁumuaEimnﬂiﬂamﬂLamjuiugﬂLmeaﬁmmmmmEmuu,azL’Euﬁqu

vsapdwaunn Wudeusdlainihasmnganduanmdiauuas YymuesUssmes

LONEN591999

1ouudt 159uadsuun. uwdlvanuinisvulundiuasngluandswe. Tu uwdl lsauadsuun
USSNENNS. Wi, e Aldeula NIINN: UTHN BU3UNS WU Lous Wudvde 9fa LN,
fguneu 2561, v 18-47

2. wuit 159ia@suud, 95y wnmmuzsnl. Useaunisain1sguakuuanaunInInvesqudunly
Anuiinsuuluntuagnslvandswe guainsal. Tu: unAndenuuseyadzinisasusey 10 U

L4

YDIAANNANUNNITNEINANATYLLALIUNTIUBIASIIY AMELNNEAAASASIIINEIUIE



Practical Strategies and Innovative Approaches
for Improving Patient Outcome

WInedeNiing 10-11 gaiau 2545, il 81

3. wwht 5thdsuwd. udnsveshwduedils. Tu uun 1sai@suud ussansnis. wih..sing
Aaould. nsamm: U3E ousumd WaLRY ueud Wudeds a1in s, figuiey 2561. vt
164-225

4. Craniofacial.or.th [Internet]. NJAWMN: AUIANLAINILVINTRU 15INe1U1AgWIAINT0]
anmnalng; 2562 [dhdadle 16 nsngiau 25661 dsléann: https:/craniofacial.or.th/
srv_mobile.php

5. nUsgduiusveaudaniansaimninu lsmeuvagwiansel ann1walve. aungudud
Sunuuz Happy Family day 2566 @e351e [Internet]. 2566 [hiadle 16 NINQYIAY 2566]. 11

falgann: https://craniofacial.or.th/news.php?news_id=62



I @ LBANEASSOVANY BVEHDY

5§msnumwnun:nuwndnn
UuluKtnua:Asu:
Dgnvidus:ansmw
tulasvnisnadninasun
auanm:nnuw UDVAUY
auGows=tnwsauy
Isowguladawravnsal
aninmuialng
(effective methodology for
reaching out craniofacial
patients during the
H.R.H. Princess Sirindhorn
mobile craniofacial clinic)

nawal d@awLne

UNuI
gnianuraUnfvuluniuasAsvedanisnisguasnyninun g 19iufiuagsie
Weseniuu negudamnansemsnug Jaldaiulasinisedinedeuianavivdnau 3

Usgnaumetuneundan 3 Usens taud “Aum $hn fanna” duseunis “duvn” dudseguiuusn

@



Practical Strategies and Innovative Approaches
for Improving Patient Outcome

lianuddyegnddunsimgthedignssuiunmssnm welilidelonadlutananddgues
N3350 (golden period) N1sANTUNSAUMNABIDIREAINTINTBIINYANBAIAEIN TI9EN5IT0UaY
Farin a1 wazniaenu 3T ududeeinadisniuseansnwdnsunisvinausiuiu

iethlugluneusialume Snwuasfinniy

X
bUBLIBDN
dielinsdliulassnisediinedoun Tuduseu “Aum” TUszdnSam ngudaunna

o

wsznsawaladari “alen1sanliulassnisadinefoun” vuiangina (Yuie A5) wanila
avn (U7 1) fddunenusiaziiade vnlianunsadumdeyafidesnisldegnmagy ieduuwims
UuRlnmdusng o Aldwsnlulasimseiounv uasluesesdodmsunisvhauredsn

AuvgUaelugus

@

UM 1. mmmilsdegilonisaniiunisiasinisadiinadioud

fillemnddggluaie v dmSumsaumgile Ae

ad v Y

NIAURINUY

nAudaliansemmsnu Jalvszaunisainsinugtiendenuiaunduuluniuey

Aswrannidi 36 U lodasiusiuninimegregthenianuinunfiuuunig 9 ag1adaau Menuie

' v
ad a =

Un@akantin (craniofacial anomalies) 91U 23 #9819 (594 45 AN kagANURAUARINATIY



m l:)UFI'IangS.:)UHL.J-U O (2D | —

A8 (acquired craniofacial deformities) 91U 7 f738819 (531 7 2) (3U71 2) lnedldeniny

du 9 esusUszneunmiiieliinenen1sviAuiladnaI

Tsalumiiuauia ounssinsavindio

progressive henifocial clrophy

== e
winmilnsirdneinin visgiRmm

a a

UM 2. mwiegaUlenianuinuningluaiionsaiunisiasinisadtiniadeun

ad 1Y 4 1w

Bnsdedayalunuunesunisdesia

WaNTIEET IR lnasuuaenuUenleuEaUniuulunilasAsuewn gd15aaanse
aunu QR Code ngluaiaiiionsanuuunesunisdssiauuuesulal (3N 3) laviuil Hvanduneau

AMNTULDUANY & VBINITINITUNIIATIATAWN



Practical Strategies and Innovative Approaches
for Improving Patient Outcome

< Camera all 4G 09:07 ¥ 75% .-
s .@ © Audaufanszminua

- » "
wfiweradnsuulumbwoenswanfwe

g & Tamwwegpmainial anmvsing

O‘dau GUau fu fudiduauinyananu Aumsnaumsson

o gnla o

g 1w YV
UWUUNDINEIRN
Uy
D

h  m

3UN 3. wuunesunisdssiieaulall

wwurlesunsdsiteoulatuvaiu 2 dw fo 1. Sayaditias Yszneudedeyafiugiu wav
Uszd1i Te umana Suiia fegase (allafiegaudinguszvvu) weslnsimi anuiaund wieu
funsuuunndnedinedsdinsuusilugionmasiiulasnisediniedouiogsas Bonludy
pounsaenmiiie uas 2. deyaddeia Aedeyavesdmihfiassuguiminusemainiee
FanTaiwugae Tiun Te unnana weslnsdwi Buwa fudsdn

seisnsdsiinuueeulay msgudadansemninun wlasudeyaiufinaznioudiay
sfiunsluduneudely

Mnnsiiulassnmsediniadeuilanavindn U wa. 2566 SminyTiudfium 3
Huusnildinisdavheonisduiunmslasimsnddn uasuwanlsidninnuasisaguimimasug
$1uu 280 1y drinaumdnmadaiagsug 25 @ Wmthiddseldasiuiinioudiionts
sfiunislasamsnatinedoudl Auwudthouasdinisdsiriudemseulaiisay 78 s luny
figUassallymisaguiiaeuszavluein  yaidoimguesaudauianssmminug fnsdanses

dtheannmsdsiauds 57 18 nudndufteiddieanuisunfvulunihuasfswednnuie 57 se

o+



m lDUﬂ"IaOgS:DUHLTU O (2D | —

= |

Andudesaz 100 gllenisaniiunisiasanisrdfinedeunidsiednaiedieniuszdnsnmass
lun1sgredumgiae Medsanuisailinisyhaundessufiedulunatenindudulude

AMUTIVIY wazhuurlasumsdsiesuladldimilidtelddignszuiumsinwliegnemngy

unagu

Funoums “dum” Lﬂu%‘uLLiﬂﬁﬁﬂﬁiysuaﬂﬂidmiﬂaﬁﬂLﬂ?ﬁlauﬁﬁﬁmﬁuﬁsﬁﬂ‘?jw Junisin
Frhoidssuunsquasnun gilonsiidiunslassmsnatinadeuiiduesesdiedfydmsugdg
flasiuiidumifae Wenuitasudafannsadsirnuuuurosuoouladléud andunounazsses
nan 9 as tuldumsvhauuuudegniifiussansaings anunsahgfiianuiaunfvulumiuey
Aswundngssuumssnmiiifidemgvanuaeanwdeutisguaianadiusneme dala wasdeny

14 ;4 1 @ !
W,JEJiﬂﬁlig”IUﬁ’]ﬂa"LﬂE]EJ’]\ﬁ’JﬂLi’mavLU

LONEITD19D9

[ a ¢

1. 9%ty wmueSind, uuv 15ddsuwn, ghan Isialy, Yhnamid Jayaien, ofie wasauyse,
nawal @oung, uazane. giensaidunislaseniseainadeud. ngamwa. 2566.

2. uus Tsathsuusl. i AUAsuld. ngamme: USEh eusuns wiuRs ueud Wududs i
UMYY; 2561.

3. nqual @owng. nudalasinisnatniedeuiinuuananvivdn Uzl 2566 [Bumesiinl.
craniofacial.or.th [L%ﬂﬁﬂl,ﬂja 10 nINHIPL 2566]. waelAanhttps://craniofacial.or.th/news.

php?news id=63



Practical Strategies and Innovative Approaches
for Improving Patient Outcome

nagnstumsvitamoumMu
ua:mswatulasvnmsnaun
LAADUNARAWVIV\BW
AUGaULGIWSINWSaUY
(strategies of speech and
language therapy in mobile
clinic of Princess Sirindhorn
craniofacial center)

(%4 1 '3
WSSl Taeen

unin
FUreitienufeundvuluntiuaznzInanAsuzdrlvginnueauunnsomnanisdeans
fannanenwuazmsyaiandlslants arwiaundlunisye wu nsyalidn amgdesduayn
AMzaNTIoonINayn AaReUnAvesdssn amnuadestunsyn Taslemzdithefifinnandutae
Fudouaziitodninnusng q mndadunmeluedhiinazBunmshauvesssuulssam auaiuns
meaddag Anuansasunsiatu Tnsemauausalunsiaulssauiureanduile
vieoTuariiurdeddunisyaiiieatostunalnmayaria 4 16un nmamela (respiratory) matdss
{@84 (phonation) N15duias (resonation) NsuUsies (articulation) wazanntladeneuenliing
zifumaiien nsvelomalumsliFismuunasudonnnnanudutiedstoadiiumssnuse
iles iliinalemalunsGeuiiBnsiaades lenanisdeasgnandaly esaniauinueyng
Mwuazmanafesedunnunieumsdunéduiloniootoreililuniae uaslendlunisnsedu
mn‘%‘auimﬂéﬁmuﬁu duld 91nUSTEUNITAINSDANADIUAITAIANGS) LARNISIEEULUUNNS
indoulmeiuzudmimuilugnmsyamuuazmsyaeslnadenlsaiudsdilsguauinidunnudile

@

@

AANTIYTOFULUUNINTE



m lDUﬂ"IaClgS:DUHJU O (2D | —

ANNUNNTBINNNITFRAITVINHAILINITN WA BIMALNTNATT IS ONAVBIAIUUNNT B
Tumsyrenadamansenusaldedlumuvesaniminlansesualuazdsny sulufmansenusionsiFey

Sinwrlumudu 9 Menumsdeansludisussiiu aunmaiauaglonaivinauluenan dalugiae

= a

fflnuRnunduilunthusgnslvandsuedsdndudoddsunmstiiamenivisasnisyn widlesan
mstamsmwazmsyadunsyuiunsilisseznaenuusoides wideswheludsemelne
fanaaunautnudlunisye uagsetammisiuesugie desrdelumsae sudeteiiey
Tufiuvindlnaldaganlumaiumadniumsiiiadnm dnfunagnsnstidanisnmeuaznsye
TneffunasaavisailndBndaensliannudidesdu seuisnisiinnssdudamaudlotymmedy
1w saluResaufuntsnununittalussssduiutnuslumayaiiodislonalunisunds

LLa%SUI’JEJaﬂﬂ’J’]iJL%ENLLa%a@V"n’lllﬁq‘uLLiQWWQﬂ’J’]MUﬂWﬁ@QW’Nﬂ’]H’]LLa%ﬂ’]i‘Wﬂﬂ

nagnslun1surdaninIenazn1sye

mstidamsmunaznsyndsiiddaiigaie Tenalunisideuduazlennalunislden
g AENaNIUNsMsTinUsTI Ty TnsosdUsznouiiddydmiuinmeiihliunaseie
dlnédtaduding fle funaseisedlndBnlisuniseduneiaitnsuaznasvssng 4 neuldsunshiiu
wuzthlaetnuilunsyn safsnmsvinlifunasesfianuinruidilaauanunsailvu foadedtiu
Frfunagnslunsthdamsnsuazmsyalulasnseatnedeuianannisdn Jddunounis
)

dwiumsiniunasewBoaulndiaduiindamenteuaznisy

Y Y

teach-model-coach-review'
feUsznaude 4 sunou il

1. M90UTH (teach): tudlunisyalienudideniuiBms duneu uumemsfinungunases
vioflndda lasidentesmsimunzaudilaing uazsiiunmdaiou dregrudu Lonans
Wiy e free19inle Wusuy

2. NMSUARIRIBENS (model): ﬁﬂLLﬁlsumiwumm%mLﬂuﬁaasmw%famﬁqmsma%umauuaz
fnqusrasdlunisttn Tasanisnmstioalufineusas memuamannsavesineseiu 4

3. M3MU (coach): Funasesvdelnddaidudindunisirdamunisandediinlnelaei

nsiiuiuzthandnulunsy wedielvanmsilsgnieduszninamsthda

4. MInumu (review): thunlumsnaiugunasevsedlndda siuiuasvieudianistdniiia

v
= a

Fu dnshiduusihuazaiuna iudesuiladaiauanuzaingunases

LONEI5819B4
1. Pamplona MC, Ysunza A, Uriostegui C. Linguistic interaction: the active role of parents in

speech therapy for cleft palate patients. Int J Pediatr Otorhinolaryngol. 1996; 37 (1): 17-27.



Practical Strategies and Innovative Approaches
for Improving Patient Outcome

NMsSQUaMvVavALUKNUIY
nadnwpasun
AUGAULAIWSELNWSAUY:
AWMMeUIUU
dadugvdutusunna
(social care for patients at
H.R.H. Princess Sirindhorn
mobile craniofacial clinic:
present challenges
and future sustainability)

A ¢ o A
qs?/l'l‘VIWEl AN

o
UNuUI
[ 3 Y a 1Y £ LY o w &
nsguamsdsan 1Wumsliusnisaunmunghe Tudnisdesiu dhda Hurlaussanim
wazuilalagmnedeauifannnunandywmeiiugunm deyaaaiinzduthie dndwanseny
funesindalanardsny vluGosnnzanuesen AMIanina nsiunuaTluaueanal N3
goydemavimthimnedeny anuduiusseniegthe aseundiuardinusautne 01¥nseld ms

a o a

Anwn waznsnlifvavdatafnisvessy Wudu vilinistidasnwmenisunndiiissdfdels
Wesnaran1sguagUle AsunisusmsguamAssesiinnudAyiunisyiemde Wuy Weiendia
nadndanung” Inefitndspuauasiziimihidulinnissensdl (case manager) Usziliugiae

luiunsaua3l 91sunidala wsugia adafnisdiay rsetiendnuiionavausslansaiulgm

@

(o)



m lDUﬂ"IaClgS:DUHJU O (2D | —

wazAuABaNsveaUae® dlugnismauu uildymsuduiuiiieuasaseunss naenaunis
1EBUNEI81119 (empowerment) lelEeiRamudeiulufnenmuesmuesiazannsadans
Jaymiidmadonissne wiedwmansenusenisiuiuiinuszsiu dhdauauasizinessiuae
ANNaEAIN aguszanuausindenuygusy vseriisnunasguasiensy Janmineinsuaglv
atfuagunadans (social support) e lWigthelisumssnwegwioides ussmenuguLsiveslsa

anansalitinegludsnuls uasiiunnnmaInia

L7

NITUIUNIIALANINEIAY

nsguamsdsnuvesisiinnuiaunivuluniuasAseeluadiinadeunanaiuignan

L3 =3 U gj 1=, = U a Vo Y [ o

VOIAUTALAINTENNTOU AT . 2561 audslagdu dUaelasunisquaniedsny d1uau
Wadu 271 919 leednTruiunsawaniedeni qadl

1. nsUszifiunagifadelgmdsay (social assessment and diagnosis) Wunszuaung
swsudeyavesUisiorumnUymvennudeidwansenuion SN INETUIALAL AMA TG I
Fansuszdiuwazitadelgymdsauvedioe danudndudedinisussiliuseusn anvainvane

1

foya lidaufudigthe aseunimiedgua naenaudinuundouiietosiugiie uaziivan
JTn ethdeyailiundinszinazdadduligmviornudsuuuianenimiessezen Lite
Nuwadlvinistemde fedrsteyafiaztinnussiiuiasitedetyvden Tiun Useiaguaouas
AsoUA$r 1618 nsevilau dauavdn fauases Suadnluaseuath amdutierieda
fins Arwdtusluaseuaia anuguussluaseunsh fegends nsinw avdatarnisiilasu ns
Aumswuunme indetismiutiemie Bn1sdanistymilintu gesou gauds vesfitheuay
Asaua (Wudu G'Tfa{]mumﬁwumm;jﬂwuazmam% wu Jymanshwmenuia Agunsainienis
winduazivdn Jymandums Jgmeanuduiusiunseunsh aseuasiwanuen dawaidugas
07y videauiFsaAe) madssglimanyan nslaildSunsfinu magniins magndeideu ndu
wNAs s

2. myvdamsdsay (social treatment) Wunszurumsnisuladigmifioussimiang
Juuss videaaneumnuidssiazilugauassalunseuiumsinumenia uaznsiiudinues
dthestrunmdin nszuiumsiiiansdinuiiheuazaseunsy dvanategluuy ihasdu
nshiAUsny nsliugdn nMsdanamsneInsmedeny Msatiuayun1dny wasn1sivinedns
fatinmstdamedinutuegfulymvionnudesiing nsdiihefsnfvuluniuasfses Sy
Haymitgdoutaimaednunme 3n dau sededdsrernandhviseiios nssuiunislieutae
widedwiniiamatemieinneniiusstimiossezem ilelllidmwansevudonisnssuiuns
$nwn Ll mstemdeinwimeiuia gunsalmenisunng Andums mslimuugiihiEe

a |

nSaTaAnsane 9 sedeyaiiinUszloviuniiisuasasounss nsiasunaasunaligUaeiu

L))



Practical Strategies and Innovative Approaches
for Improving Patient Outcome

auAwednsnmvawmuiedunsdantsyuidng 9 uenand Ussanunuadodisniaizuay
maenvulunsaivayuninenshewiofisuarasouasi wu sadu-dafUaglunuwnmdaninia
Jusiu

3. mytesiuuazithszTemsdau (social prevention and surveillance) 1 unszUILANS
dosrunaziihs TR ymdsauiidmaliguaglailisunsinwderdes mslvaug was
Fuuhiudtieuazaseunsuitelinszmindstgmmienudesdionaiatu wu Jymenusuuse
Tuaseunsh YymmsseasssldiieUszasd Jaymenanin Wudu naesauiinisinauriuges
yamsdeansiandinsdnd uaziflenoa ilevssdiunasidefoaudssiionaifindy uenani
msﬂazmumms’mﬁaﬁwmm’]umﬂ%’j’luﬁuﬁ wu tuinifinuazaseunsy dronauimundsng

o v @ 2 v A o 9 % 5%
LagAIMUUUAIVBIININ (‘WN?\].) Wuau LWE]“U’JEJ{jENﬂuLLazLE]’]i%’NV]NﬁQﬂMﬂ’JUQﬂu‘lU

auTinetagiu gadnudsduluaunan

gudauionszimminus dudulassnsaainedouiin iedhdsfiheRnunauuluntuas
Aswnidegn daudd we. 2561 Tasthsesiidorinyisug wasvegludmiadoe Tul wa. 2562
wazlud w.a. 2566 ledidulasenisadtniedeudis Ingldmaluladnisdeansmislna (telemedicine)
Tumsarvidadouarnawunsinu Wiiufthefieliidndamssnuldesnanngs wagldsuns
$nwiegrsreilos Tauniw Ingldfumnusufennmingnunaisuasionyu i asdunsensng
a151300gY wianedane drdnauasisageimin enanadasassuguuszvgiiy was
yadiSeng q Tunisdumfhsnavaivayuninens dfvavavInTnvosgudaunianssmmndnu,
fflanuBengiusg q lunmsquasnw uazinmugiheiielimudiedeaenndesiutiym
W3BAUABINTVDILUIY

sUuuuMsUavadnugthendtinadouin fnsuuidsuileliaenndesiuuiunuas

3 [ [

AruiAsuuamnedany Tussesusn @ wa. 2561-2562) Wismsasiufidm a3 suduas o)

Fose iWuteyannnsdunmuaiifiiouaaseuniiiifiumannsiafinadnndeui sy
wagdtiadedaymdsny waraniunnunsEUIUNIRANINEIAN IN15ABAUNITEUNTEUIUNNTYINUY
dieusuuss warmusunsvhausedesmeldeusiufiovesmisnunadgluiiud Tullagdul

nsdunalulagidiinldlunisusslivuasifadeUgmdenu duszuvesuladlugduuuiflonsn

a

Fadusunuulmilunisquanisdsnugasadinindeui Tneffiaglddosfiunismuin
depvanasizd awnsadanaiarmtlunisuenelagadafsnnuazainvesiisiazasounsy
Wuddyy anszeznarlumaiiums wazanaldaienig o fAnTuanmsiiiums andeymnsmen
nuitazdanasesele

oguuuunsguamadsauiiionddnindeuis dnsusuasu fileuduforninin

fnaunsed wnndt 10 U FwiesdinsuSuimuarysufsuguiuunmsyhauainiauivieuiu



W lDUﬂ"IaClgS:DUHJU O (2D | —

Alreuavasouaslugluuunsndgnileenss unduszuvesulalsuuuuiflonss wilufiae
vaseidedinlianmnsaliiflensals desusunasuduliiBnsmanemalnsdw ililiannss
UszifiudnihuazvimemaenauensuainuidnvesgauninluussifudionifauazBensouls
dwaliinnuguinuestoya ilelildindsdainatonas fidulsiosiimsinuniBeudifudy uas
yEmsiuiuns ieandedialunsihau maesaulszauiindinuannsizsivietnindndy
fiieadesvemhsnuluiiufiandontuiireiedunvaifoyanievndefioriaiudy el
nMavsnduagitadedgmisauiiamuaseunquanndyiasenudesnisuesdiaend iy
uonandnmavinumeld nsu. Auesestoyadauyana n.e. 2562 (PDPA) silvinszuIunIsvhey
Fossziinszateamsasidindoyadiuyana nszmsmieyadsdnvesiing visteyaidulseiiu
goulmiuszun lnglaniznsussanuanuhismiosenithsnulunsiianudiemiede
mMsdsteyavidogunmilifeadestugtiesedlaunmBuseniadliiUamedoyadiusals
melidediasusing 4 msadunnudsdulunisquamsdennmesiiaeluaddniadeuiiv
forfuSesfiansliddy Welifihedhdanszuiumsinuldedismnd anuassununmdin
Aty uaranunsaliinludsenlfedredianugy fafu nmsadsssuunmsdansestiymmisdsny
TugUuvuesulal Atumsussaummsuiiennnfieietnemsdanluiiuil aednnsestiqm
msdsendosilagliuuudnnsastigmmediny uardeloyarhussuuosuladvesausaudansy
wiwdnu azshlihedinszuiunsquansdsauldosesng vananinisueneedodie
mavszaulidnTdusudungtas sensdeeusilinnuiuazaismnudlatoninia
UnAvulunthuasfisus saenaumsguaiinseunauyasnune Inwazdansliiuussmsulugamy
Tnesuanivinvasquiaudansziminus asteliussrsudamuiarudilafuuniy was

anunsaduasetnglunstiedumgUaeliiiueddnedoun lasnnimil

unagy

nsguanadenuitaeadinaieuitn unsquadidedlifimaniuaradiietas e
wazasouatIamnsodamsdymiiintuld Hednonmieglusaies Tnefindsauanasngy vh
wihfduginn1ss1onsdl (case managen) Wuffuszanusny finwans wazdavninensisndu
Failsuuuunsquamsdsnuiaznszurumshaudaudamguaauiunvesdesuasanndam
vosthewsiarse inmsielulaBnisdessmslnadsnldlunsyham aunsosiweenuagen
uaztwanszerna annszalliiglituitisuaraseuniildiiuedied venaninszuaunis
yhaniiseguuiiugumsiidmnmesiias asouats vy uasnAedetnefimaszuaionty
wliannsaduiadoussuunslivinmsauamiidsliinefegluiiuiividnalddfanmssnm

aen9laagnaang



Practical Strategies and Innovative Approaches
for Improving Patient Outcome

LaNE1581989

1. ANENTINNSHAILIUAALELATIERlULTNEIUS; duputndenuatasIEinanIsungine
YUINUNFIANANATIEINNITWNANE FUNUERNTENTNATITUEY. UFIANALATIEINNIT
winnd. Tu: w1asE Azue, wangqual Iy, USIANENIS. 11RsgIun1sUTEnauinnInmg
AIANANATIZININITUING. 81U a1UsAAETEYNISRUN; 2565. U. 15.

2. finfiun gBen1ud. unumvesnudiavaasizilunisussliudiisuuuesdsan. Ty wun Tsad
Tsuwd, vssansns. wihaeUAsuld. nsamne: U SuFuns wauks wous WuAds S1dn
(umv); 2561. U. 444,



m DUAEASSOUETY BEDYD

unulINnundadne1Aaln
tunadnuAasunakavdvIBwW
AUGAULGDWSINWSAUY
(clinical psychologist’'s role
in H.R.H. Princess Sirindhorn
mobile craniofacial clinic)

yananid Jyeyrdn

unin

Tnssmsmadnndeuiiananvindnvssgudaniansamminus Wumsinudsnitedis
TefiinnuiaunfuuluniiuasAsveliidirfanssnmedisiiussavsmmaneldmnusamiionn
mhguassuguimisluidasviosiudming maenvuiatuayusuauUssana waziiug
Feagavanvindn nefivdnnisiidunustieosndu 3 du fe “dumt S wazinniu”
uazaenndesiuIRavesguiaLianszwiaun Alinsinviaseunau 3 13 Ao “nne Ta Feaw”
tindsinenradndunumilulassnerdinadeuianayindnlutunou fnwn uaziaau luunum
nsquadudala Wumsdaaiuguamdniin wasdestullgminuguamdnuddinowaziunases
dieliiinenduiiiaunmdindidsely

Tupruzvesiifeuivihnuduindsinerddnunin 10 T wuitiengulsannuiiaund
vulunthuassuriuuenanavdmansznuseguamnisvesitaeudddsmanssnusednlavesy
thednie 1iesananuiaunfvuluvihuasfsvedunnuiiaundfiannsadiulddn Taideasg
thefildsunansgnutl funasesildfunansenuieuiildhasdunansenudentsviaudesan
fhsueseddudionniunmniaiamusgiseilenihlifunasosemeaanuiiongtisniu
nsns193n viselugtheunsnefiitysuiannns msBeud iliunasessesgualndda 8n

Madgyynanuasegia nsiuneanasdmiaiensuuimnsasnwlulsmeuaiiinnuniou

@




Practical Strategies and Innovative Approaches
for Improving Patient Outcome

suyrainsuazaunsainiswnmd Wudy Feibigdeulinawsugueuumsianuiuguamidali
AIDUAGUBIFTILTT 4 11U fo duddy Tesiu thdn wasiluy Jesiudleldsudeya vesine
nnsamzdeunlusuunesuesulatvesguidaunanszmninus dndniveirddnazliuinig
Fugunmanlensdunuainarvideyadosiudmiunquaduensuaiisla ialusediiifugu
ausiunamsdnlaifidusiunuegué Tnsnsduadugaudwesnseuniiteifumdslalunsin
tadyuazguassalule wieluseinuiiuwiliufaeiitaymeugunmanfazliduusihuiowm
duaBuvinuznisquadnlaruszuvdeansmalng (telemedicine) uaziinsinauduszey
dwsunutestuiiedliifndamavnminvesiiiouazaseunss wu Jamiamnnis
NOANIIU N3B8U N1SUTUAILEZNIZAIULATEA Fetammaniazlsinanmsduneel vy
Uszidiunmeanuiaien nmsinnsestagmitamnnislaglduuuussdiuimunnisiiednnseaded
Fatoyadananannsnviruszuudomsnidlnald vesefifitamnefuwmeiaudasanss s
wanfanunsaunsuuInseTIitadeniadninenduindsineirdtnlaenseld vseursseivszau
audauileluiinguaimdnvedlsmeruialugiaadiolifiowazaseuairlifesfiunisnd
nzunne Wunsanszegnainisiunie  dndndneiedinegldisnsvaneguuuulunisguanis
quamdn wu Tiadfuguduiaunismudids msdes maliansdamstumiueion
wazmsguaguamindesiu feliithouaziunesesdivinuslunisguadsls unstesiulilviia
Javnguamdsluowanle
Tunsdliifthevdegunasesiinzvesdymaunmdniuniniesdanisldmediesdniy
Aosdgnszuiumsinininm dndningedtinaglinisirdamuanindymveusiagse wu T
FUFnuBedn mevhintin Geamnsavildienuszuudemsmilng (telemedicine) uagns
AraUUitheuenfigudanianszimminug waziinsiamandusses
nuiusaudanszmmiaue Teudduasfeshiufuiuynisdn fomsituyiala
wardsmuriuAansausing 1 Iy fRanssufioatiuayuiuensuaidslasgiseiilosdo Tasin1sdin
{igfsfins ifaRanssuayngududfuwuizasaunsa Sanudan 8 s iieliinuarasounis
lundifanssusiuduioduianssuiunnvesilaenild uenangUiearldumuaynauiu
nnmslaiiten Iiauuddaduianssuiadsmnuduiuslunseunsildiduodied anlasanis
fanansilvindsinenatinuasiuavanuldresenfansaniotieiuninlanardsnsliiuging
uazasauna liud Tasenisadennuiiuienuesvasdineiinuas ujuiitinuiaunfuulunii
wazswe Inayonnegligtelatnnuiuionues ademnuduudsluiale annsadanisiulym
uazegegnsUnig masidunisiuds 1 as Wl wa. 2565 Aufiheiiinuastosudiuau o au
wuiwdndhiuRenssudihefazuuunnuiiuionuoniiviu 8 au uarlasenianeasifuiiuld
fnfiuntsinuda 2 ads Tl e 2561 ward wa. 2566 Tneflimnedioduaiunisussnauedn
aunuwasnssuliiugUle daaSuanuansawasdnenmuesiielunistiewmdenuas uagns



m lDUﬁTané-S'DUHGU O (2D | —

S A a D & 9 aa OA = v

fiodn duglaliuiaiSeudunsiaunun ndined9dsdu uaziisnauiedls
Mnillenuminanaziuinmslinsguadnudsiavesiheuaziunasenlunuiifosgua

muglliunsinwinane wagdesinsuiudsuliidrdvaniunsailiagiunasasnnaoaiu

fntsuazaseunilinngn e wazduaSuaunniininvesienguiideld



Practical Strategies and Innovative Approaches
for Improving Patient Outcome

ulanssunmisdovnanv
. aildtked
IWDIWUAIAIWIUNSITDAY
na:snu
(innovation for improving
the quality of diagnostic
and therapeutic colonoscopy)

A ANRYTNUS

i)}
)

UNUI

Yagiuluvszwelve uesdldlngnunniigadududu 3 dedudosas 11 vewuisa

v
@ | a

viavsn wazauannosay 60-70 veatitinasidusyesd 3 vide 4 1leld3uAteds” Fsazvioudianns
FanseuzideildvgvesUszrnsvilveludnsdisnmn nsdansessdsldvgifenisdes
naesuenanaziusylemilunsitadensiSenldvgua SanansadesiumaiinuSanldlug e
frensdafaiefiny TasfinisAnuninsdesndesinnsesmziedldvganmnsoangiinisalng
AnuziSslsunniafosas 60-90% 7

wiinnsdeandesanldlngjazdunnsgiugean (gold standard) Tunismsaaanldlug usn
liaunsadosfunsiiauzSedldlngldtmun fssnunisnuuzGmsdendodldlg
Tunandu Fserafnnnmsnanaliviviade viedafudooonlunun uenaninsdaiaie
fae1ainne wnsndaudunsiens donsonUsuiaun e ldlngneg n1sAndAuuinnssy
nsdesndesdldlvgludartuisjatunsudlodywindand filudimgunsal (hardware) uag

&R (software) fing 9

@
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Tuunanuiiginusazniuuinnssunisdesndesanldvgiioiiunnnmitddgfe n15Aum

Audealdlug nslinisidady waznisdnfailoniundes

1. u’ﬁ'ﬂnﬁﬂumiﬁum?ﬁLﬁﬁﬁﬂlﬁ%i}lj (innovation for improving adenoma
detection)

Tuilgtunsdesndosdldlvgduinansigildanysal ldausodumiaiouas ot
nainuzdsaldlnalldioun fnesmunsitousdaldngndsnsdosndas (post-colonoscopy

colorectal cancer) ¥nfiefosag 2.6-9°% (UM 1) Fe1ainnnauileniraialiainmsdendes

(missed adenoma) Lileseniilindiulus (new lesions) wielilasoniidaliivun (incompletely re-

v

sected lesions)” 91nn1sAnwnuinAuilefiraiallarnnisdesndeaduanvenaniivihliinuzse
aldlvgnaanisdeandad Rex uagan innsdesndesantdlng 2 asdlugUieauieniu wudud

Autlefifvunalvguinndt 1 gy, unndgdendasdaillonmanainlladieiosas 6 lnegusiavedda

¢V 1 v
' ¥ 1%

Weluladvddgiiinlenianainfisile Ao Auilenifisusnauuusu (sessile or flat polyp) lenna

“ yanaintl ogann Mawseualdll

AAIANINNINAILBNTAU (pedunculated polyp) £13 5 ¥
A eunusanl@ilirn nmsldnatassndeetasnii 6 W19 LATANUAINITOVDILNNINYINNITEBINADS
Juthduidsmwesnisaainiaie’ duiusvasuldinnmsdesndesaldlngdadesnisanutiuigy

¢ P ¢ =~ | A a a a P a & vy X
vaauwnmngd n1sldgunsalazmaluladlng o ieaiuusganinmnisrumaaielinuiny

JUR 1. ueSedldng inundsnisdesndedliuiu (post-colonoscopy colorectal cancer)

[

Tuunanuilazvenamdsuinnssunsdesndesaldluglunisdumaailefdfy Al
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1. mﬂ?’fqﬂnmﬁtﬂmgaqﬁﬂmmy: (mucosal exposure devices)

Tudagtuiigunsaliladeydldlnamarevia Wy transparent cap, endocuff vision,
EndoRings %30 G-EYE pgnalsimululsemdalneiiiie transparent cap Wa¥ endocuff vision
whiufmdeldlunann Tswenanifiesgunsal 2 viail

1.1 nM3l4 cap Yremseslsalunisdesndasarldlug (cap-assisted colonoscopy)

nsld transparent cap fivtngosiu (U7 2) relunmdanunsanasesiudlddalmii
iaaiiﬂﬁawziauagi%wé’a Fahwannisaainseslsn 990 meta-analysis 984 randomized con-
trolled trials (RCTs) Wu31 cap-assisted colonoscopy ﬁzhsJLﬁuﬂﬂiwuéuﬁaﬁﬂé‘lwmﬁa usibianies
@ntiee [relative risk (RR) 1.08; 95% confidence interval (CI) 1.00-1.17]"? Qﬁwuéﬁmmﬁu'jw
914 cap E]’lil‘lj"]EJLﬁuﬂ’liﬂax‘iLﬁ@ﬁi)@jﬂﬁﬂi@&lﬁwﬁﬂLLGiﬁVTﬂﬁﬂ’]‘ﬁJENLﬁu (visual field) wAUAILAY

A &Y o 1 ¥ = ra yaddy 1 1 a
HARY LNNYH 1nsdenaesdelifeuldisdlunisdesnassuni

3U# 2. M3ld transparent cap Fremnseslsavaizdesndesantdlug (cap-assisted colonoscopy)

1.2 Endocuff vision

gunsal endocuff vision (3Uil 3n) WuirdesdlefldAnuansndesdesdléiiteiUnsoniiu
Sldlvnjeanliitudoydlélvainntu (Uil 3v) folugunsaiiui 2 fiauunaingunsaijuusn
{i#io endocuffIng endocuff vision tuldiRnauemveuudadldlnenntu waranduauun
vpuvUIMALisanafen elinuszansamnsdadeydldvnuazannisuinidusedey
aldlugas
14-16)

fiviane RCTs wummsk endocuff vision anunsasiumswuasilealdluels Sovay 6-10

WHLLUNa RCTs naunuln endocuff vision hlagiesiunisnudadiewmagdla ™ U a.a. 2021
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Patel wazmug 1ovh meta-analysis tSauiisunsly endocuff vision ffunisdesnaesund wuin

1314 endocuff vision a@nunsatieiisl adenoma detection rate lé3ovaz 4 (RR 1.12; P = 0.02)

wavifiodinziamzluunmddosndasiiil adenoma detection rate tioanindesay 30 wui1 en-

docuff vision axiinnsnuRLEeldRINNBstuEYeray 9.4% uenanniiisnenulselevisues

endocuff vision Wy annaildlunisaesndes 1.9 unil Tneussavsnmniswuiaidewingu®® an

nalunisinpaierssuniinenisininds mste endocuff vision Taelndesiisduanuuuiivng
1(20.

wnnzanldlng®

Nwuslevinn1sAnwIkUU randomized controlled wuin endocuff vision @11150%78LAL

Y
¥

mswuRailodldlugfligeiistenas 13 Wisufunisdesndesnnsgiu whinsanwlugdendesd
Wenmayil adenoma detection rate snnninfewas 40 nsdadeiinuinntuduiailevumdnnia
5 1. Pudlefioganldlmyiann warRadosuinuuu msdnwilfamidunede fanusliisnsoos
ndedlaeliuaendouieisesiualdvaluddlngilen waileowisunaildléld endocuff vision
wseseeiualdngiliniinnudn nsaesnse (straight withdrawal) wiild endocuff vision

(23

faannsananseslsalaag™ envazuledn TnnslH endocuff vision finaseuseansamuesgunsal

willd endocuff vision §imsasenasdiianedasaenuluanldlavinsiumne

UM 3. nsdesndesanldlugjae endocuff vision n. gunsal endocuff vision . uvuvesaUnTal

Prednsesiudldivgliiumulongeuegiuma

2. mswuduudayadl&lug (chromoendoscopy)

AM5WUd indigo carmine (g‘dﬁ 4) ¥ise methylene blue ﬁﬂﬁLﬁué’ﬂwmmﬁaqﬁwlﬁlwfy
Faauiu nswudduenanliulwiavesdadoudiansatiofiunswuiadeldsnde Tnoas
fusslovdnnludaderiuuuneadiuenn Tng Pohl wazaass ¥innsAnwILUU randomized controlled

Wisuisuniswudnianldlugeie indigo carmine (pancolonic chromoendoscopy) fun1s
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dosndeuni wui1 pancolonic chromoendoscopy Taesiiudnsnmsnuiaile Govay 46.2 wax
36.3 P = 0.002) lavdulngfinvuindududaidouvusiu® lusasiisnnsanuldndes
high-definition colonoscope L#igu pancolonic chromoendoscopy fiudainassun@ Wwuin
pancolonic chromoendoscopy tiumsnudailoldumdfisfiondnios Ao Wuswouvesiaile
WUUsUTINUsenAu (0.6 way 0.4, P = 0.01) SUTRIRLTEENNT 5 WAL inusiese (0.8 way 0.7,

P = 0.03)* adnfinwes chromoendoscopy fia 1HnaTd0InaeIuIudu wagdldenluusussine

3UN 4. @ indigo carmine MviosdeIndas surgical endoscopy 15aMEIUIANIANTAINENLEY LAy

¥
=<1 o

suRataaldlvandanud

3. MyuTugunmiiatiiun1swuRaile (image-enhancing methods to optimize
colonic polyp detection)
\ilos1nn13vh pancolonic chromoendoscopy Huilaanuenngrunntunismdld was

donanlunisdeandesuudunnn ludaqiudsdinsly image-enhanced endoscopy (IEE) adu

virtual chomoendoscopy LieLfiasyansnmnmsaumacile Feenunsaldlaagain nawieslanien

v
v =

lunalavseln waziloglugunsniuszanananimnisdesndeseguds BRIndunenuinndy

1%

wnalan IEE duillegvateviln duiundesdesdldlnaild Tunldinusazvenaiiis IEE iiieq
veyiafidunfeuludagiu

3.1 nM5USuunasdlae narrow band imaging (NBI)

v
o a

AMsUSunaedsne NBI tudunisldsnsesdannaunidanadlibauatndaiieanaduiidu

'
=

#1415 wiluwesuar@denn 549 uluuns ibiiuiuideyuasidudonidndaauiu (3UN 5)

finansmsfineiienunuimves NBI lumstiediunmsnwuseslsa d1du NBI w1 agliaunse
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26, 27

%8Iy adenoma detection rate 19 ms1zasraud1silndunafadasn® 2 Tuvusndndu NBI

submiusulidnuaradna@uud nudnsoesndesig NBI Weweuiunsneenaesunfiuad

M3l NBI azdsiiunisnudilondwiltedfy (Fovaz 48.3 waz 34.4 pwaisu P = 0.01)%

| I va ¢ & v ' ' X S o A ] A A Y . . . .
E]EJ'NVLiﬂC‘]']lI %uWUﬁLV‘u’NLLQJ NBI Euiﬂuﬁ]%a?q\‘]sl]ul,lmﬂ‘c’J\ﬁJﬂﬂ'ﬂ']ﬂJ']ﬂLllE]W|EJUﬂ°U white llght Imasging

Usgnaudunmiiuiulu NBl asdudideuazen vinliunmeddosndadliduine wasnidn ldmnseslsa

wazAsiaaiuin NBI Felilidundenlunisidaunisesisa

3UN 5. N15USuwasdnels narrow band imaging

3.2 M3USunasdlng texture and color enhancement imaging (TXI)

a1@auTn Olympus Iéeenduszmnanaiflolnide EVIS X1 Zelinmsvhaunaisegig
i

silslutufio msUsunasse TX saevhlineason auaing wasdam funtundy
Flumsmiaide Tx fog 2 wuu Ao TXI mode 1 fifimsUsustsneanden anuaiuazdes
am elinisueafuseslsaiintuinniign uinsasdennmasduivmuasinisinturesdge

1n Feenavilienvesunmdddeandesdilaie Snuuvunis Ae TXI mode 2 axlinmsUfuiiissse
asBeauavamaing ilidiuseslsau uaramiilddunmilmiiou white light imaging fiunme
Heesndoaduine wnziunsiludesndeafiofnnseszidedldlvg) Sakamoto uazanzyhnsAnm
retrospective study Wuinnsld TXI faewfiunswuiailealdlwilodlsufunsdendasnd

2 yanant multicenter RCT w9 Antonelli kagany wuIn TXI

(Sovay 58.2 uay 46.8 Mmuanu)
PreiunsnuisiealdlugiliefisuiunsdesndesUnfegsitodrguiu (3osay 58.9 uay

42.7 onuanav)”” Tutagluviesdesndad surgical endoscopy lsangnuiagwiasnsal 19 TXI mode
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2 lumsfumseelsprauzdaandomniag nsgaunsaiiunisiiuseslsaladn nefinmiiuddl

ANNAAIEAU white light imaging ﬁﬁumﬂ (;J‘IJ‘?]I 6)

gﬂﬁ 6. n. fudledldnajrdauuusudield white light high-definition colonoscope Unf . n1sld

texture and color enhancement imaging mode 2 gAuiawieaiu Felmiuldineay

a. sl UszRusiNetaedumaaile (artificial intelligence to optimize
colonic polyp detection)

] &V 1% 1 o ] 1 £ 1% . . I
nsiunvdgdeanaeliannsaiuunseslinfiognsamtila (recognition failure) [uanime

¥ '

vdnvesnsaainfaiedldlug (missed adenoma)™ orainanarsuniinmies n1siduanuns
ndssuniu sienruiladou Sedund iidusssurfvesuysd Snviunseslsanaunduluiy
Sldlvy vilvduneldennuiasfuwmddesndesifinnuideny fufulangailgtuiedingld
UyayrUsehvg (Artificial Intelligence w3a Al) Wiotrelunsdesndesdrldlvaiisluudtiedum
fuilouaznisliiedeiaife™

s Al itethelunsdumaciie we computer-aided detection (CADe) tueidu
Asusnvesnisdeandasiitn Al dnaneie Tasaziimadlefnndesgunsniiiuudy ifle CADe wufuile
wiinauanindesdvdeuseviaie uardoadioudieWunmddesndomsu (Uil 7) Sagiufissuy
CADe 13 mnigaginningluriaman FalABnsWausEUULANANATY 910 meta analysis 84
5 NM3ANYILUU randomized controlled Tugthe 4,354 578 wud1 CADe Winnsnupaiiodldle
seilfuddilodieuiunmsdendecni (Gesar 36.6 waz 25.2 MuARU) LBNINEIIUILYES
Auidofinudenisdosndesiunniudld cADe lihasnufndovundn wielve) sUiuvesiaie

= (33)
LUUINUY ma‘%u

'
=

Uonaeuas CADe Aanssoaifauiiianann (false-positive detection) anulauseiiasyuy
WugINTENANeY Jeerudld JiUaldRY 51Ua ileocecal valve w3psoudnRlaifiuvasdld

Fuilidsnailunisaesndeswnniu wazneliiiaanusiagsdewnndddendes agralsinn
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Hassan wazanie laanwiseedl nuinlnewdeinissonfauinnainlseunn 27 ASinan1sdednaad
wagyilmdsnaniudu 0.2 + 0.9 Junfisenisiioun 1 A9 tnesiuanaedldiuilainisiiauRe

waduwASesas 1 Y0InaNIvnIsdoInanuawinuLe >

EYE
EndeBRAIN
ON

<)

3U# 7. 13l artificial intelligence ietieAumailedldlvg Wenulsiinsuannaesdmaey

souftile uazdeudeuliunndidosndamsu uenaniifsefieuliefinisaesndeausuiuly

' ¥
v oa A (3

2. winnssulunsidadefallealdluglusiug (innovation for accurate endoscopic
diagnosis)

msndaiosdualidnunmmiiazfessznauseaesdiu fle maitaduiaielHulud,
nouAn (accurate diagnosis) wazn1sdnRiesanun (complete resection) winN3suan4 9 lagn
fiaunanifioifinUssansamitansosdusznovimugiuly ynfuiinisdesndesdldlugjannsn
Tnladeriefaiolfedauduginemsniuduuiaile (chromoendoscopy) wsenslfinalulad
msﬂ%’ugﬂmwmaaﬂé’aﬂ (IEE) 11 NBI, flexible spectral imaging color enhancement (FICE), i-Scan
digital contrast (-SCAN) Wugu Tneazuenviavesiaiesanldiiu 4 via Ao

1. fadeiilinelfiAnuzise w hyperplastic polyp

2. pailefiTlomananedunzide wu adenomatous polyp

3. fadleiilunyidessezBudu Ao carcinoma in situ WAz cancer with superficial sub-
mucosal invasion (depth of invasion <1,000 micron)

4. f?ﬁLﬁaﬁ'Lﬂumsﬁdﬁu%ﬂé’ﬁaqﬂﬁﬂ Ao submucosal invasive cancer

Fnlwensianwdotuiley 2 35uan A

Y
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1. NMsWUAUUANLUD (chromoendoscopy)
nsnudvLRuilennaled indigo carmine 138 crystal violet ALLANANSAB indigo carmine

(5U7 4) 2zliiga@uidn mucosal gland azyiliiiiusesmuialddaiu 1u “contrast dye”

Y

@ crystal violet azgnaad@ulay mucosal gland 1Uu “absorptive dye” vilyiiiudnunzitn
niudldaiuiy 2-3 wiiindnaziinisaeduvesd mMslidluligaUssasdiiogdnuaeiiveswiaile

(pit pattern) &1 Kudo wagany® laulsiailenmudnvausianamiudosnidu 7 slialagld Kudo’s

classification #io wlle |, 11, 11l 1l IV, V wag V(3% 8) Bsdnwazvesiilanunsaweinsaluilaves
Autlolausiugn

AALLLEIIDY chromoendoscopy TUASHENTEING neoplastic kag non-neoplastic
lesion aeuj‘ﬁ' Yovay 82-92 Wiolildlirdmens (non-magnifying) uazsesaz 80-96 dldrdmens
(magnifying) luvaiziinnsdesndesdldlngjsssuan (conventional colonoscopy) avusiugies
Jovay 68-92°°%

uaﬂmﬂ‘l‘i chromoendoscopy @u1sawen early cancer (Tis ez submucosal invasion
<1,000 micron) 970 submucosal invasive cancer tauiugdl sensitivity, specificity, positive
predictive value, negative predictive value U accuracy Soway 85.6,99.4, 86.5, 99.4 LAy 98.8

Auanu“?

Round pit (normal pit) Normal mucosa

Type Il pit pattern is specific for hyperplasia.
Also, superficial type serrated adenoma and
SSAJP show this pit like pattern.

Asteroid pit

1ML Tubular of round pit that is smaller
» than the normal pit (type I)
Regular pattern — intramucosal lesion

Tubular of round pit that is larger than

111
- the normal pit (type I)

I

Dendritic or gyrus-like pit

Irregular arrangement and sizes

Vi 3 Irregular pattern
of I, 1L, IV type pit pattern — mucosal-submucosal deep invasion
Vy Loss or decrease of pits with an Nonstructure pattern

amorphous structure — Submucosal deep invasion

UM 8. Mm3danguiaiiedldlvallae Kudo’s classification”
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2. msldmalulagnisuugunmvesndas (image-enhanced endoscopy)
fanusazvenands N8I Faduisilasuemudomnniign Tunisld N8I iewsnsinfailo
ﬁgu Buand 2009 Iﬂﬂﬂﬁjm the colon tumor NBI interest group (CTNIG) l¢iiaus NBI international
colorectal endoscopic (NICE) classification®” (gﬂﬁ 9) lneldd viaonldon wazdnwazio
LﬁaLLaﬂaﬂLﬁaLﬂu 3 9ila Aa hyperplastic polyp, adenomatous polyp taz submucosal invasive
cancer

agalsfimu Mefadedne NICE classification fiaymilu type 2 Fwilndaioridululy
ADUUNATI GlzﬂLLm' low-grade adenoma aufi4 submucosal invasive cancer VlﬁﬂﬂéiJLLW‘WEj?iaﬂ
ﬂaaﬂﬂiuLWﬂﬂﬁJuﬂﬂLﬁua Japan NBI expert team (JNET) classification® agldnisdasndes NBI
paenasee (magnifying NBD(EUVIIO)%G&Sﬂtype 2 Tu NICE classification aenidu type 2A
(low-grade adenoma) iLaw type 2B (high-grade adenoma &g submucosal cancer)

ANLNUEI0S INET classification Tun1suen neoplastic wag non neoplastic lesion &
sensitivity, specificity, positive predictive value, negative predictive value Way accuracy Souag
75, 96, 74, 96 Uaz 93 MIUAINU LaraIusaken early cancer (Tis ag submucosal invasion
<1,000 micron) 310 submucosal invasive cancer Touiulaed sensitivity, specificity, positive

predictive value, negative predictive value Wag accuracy Seway 44, 96, 47, 96 kay 93 MY

any
Type 1 Type 2 Type 3
Brown to dark brown relative to
Browner relative to backg -
Color Same o Rghter than beckground (verify color arises from vessels) whiler aiens patchy

None, or isolated lacy vessels Brown vessels surrounding white  Has area(s) of disrupted or missing

Vessels coursing across the lesion structures®* vessels

Surface Darkorwhite spots of uniform size, Oval, tubular or branched

or hamogeneous absence of white structure Amorphous or absent surface

Pattern pattern surrounded by brown vessels** e
Most likely Deep submucosal
pathology Sp— invasive cancer

- . .

* Can be applied using colonoscopes with or without optical (zoom) magnification

"Msuummmgulunr qul the pits and th helium of the crypt opening.
wzmmdmmmmmmnnm P Stll th eith Iuwurrughgadadﬂplnn
or with superficial submucosal carcinomal. The presence of high grade
Mnggmhmmwarmm“mmmnmmdnﬂmnammdmw shaology (e.g., “‘“

gﬂﬁ 9. mmwwumaammama NBI international colorectal endoscopic (NICE) classification®”



Practical Strategies and Innovative Approaches
for Improving Patient Outcome

Type 1l Type 2A Type 2B Type 3
* Regular caliber "
Vessel — SR . * Variable caliber ’ .Loosoves:elar«s
pmm {meshed/spiral pattern) * Irregular distribution Interruption of thick vessels
Surface * Regular dark or white spots + Regular
* Similar to surrounding normal (tubular/branched/; " * Irregular or obscure * Amorphous areas
pattern mucosa i e enh
H de int I
Most llke'? Hyperplastic polyp/ Low grade intramucosal ':h::l‘:“'};;::::“ Deep submucosal
|l I i
hlStO'O!v Sessile serrated polyp neoplasia s P nvasive cancer

Endoscopic
image

*1 _If visible, the caliber in the lesion is similar to surmounding normal mucosa
*2 Micro-vessels are often distributed in a punctate pattern and well~ordered reticular or spiral vessels may not be observed in depressed lesions.
*3. Deepsubmucosal invasive cancer may be included

:,51]17; 10. Msutswdavaiaiiose Japan NBI expert team (JNET) classification®

oedlsfivdsandnfadefiiu INET 28 asdousSesvoriuduuda Fosfnmugratuile
idnwazee unfavorable pathology wsell Fauszneusie poorly differentiated carcinoma,
submucosal invasion >1,000 micron, lymphatic invasion, vascular invasion Wag grade 2/3
turnor budding gniidnuaseluil asuUasluvinisdnanld (radical surgery) insnzdilonia
wunsanasluseutimdos

fitomsseTdmiuRailofidu INET 1 AeRaionduiilald hyperplastic polyp Ay benign
favun usdsdinguifu sessile serrated lesion (L) fiansnsananeifusseléisa Smuluaig

v94 interval cancer latos Ine SSL dinwulualdlugilenan®®” SSL ddnweasidAmyAe mucous

48) 49)

cap, type 1I-O (open) pit*® dilated branch vessel® wag cloud-like surface®™ (E‘Uﬁ 11) faths

WawanailaMdu INFT 1 wasiidnwazvad SSL #aavinnissinean
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E‘Uﬁ 11. aﬂLﬁaﬁﬂiﬁlwmﬁﬁﬁﬂ Sessile serrated lesion f. lu white light imaging WU mucus cap

ol

2. Tu magnifying narrow band imaging WU type II-O (open) pit tag cloud-like surface

mﬂﬁ’mﬁﬁ‘iﬁﬂaﬂLﬁaﬁwﬂiyﬁyﬁﬂizawﬁ: (artificial intelligence for diagnosis
of colonic neoplasia)

Tuewannitadefadedldlvgunazldsunistewdolas Al Huwmssu Tedoya
Tuilgtuiuiernuvannvanstufu Al 7Y Kudo wawaney T6AARY EndoBRAIN system Liteae
msiladeiaiielagld endocytoscopy Fafimdmens 520 wih 1NnT13¥UY image-enhanced
endoscopy Waluun wuinnsld EndoBRAIN sauifu NBI vinlsanunsaueniiaile neoplastic waz
non-neoplastic tausiugn Iawil sensitivity, specificity, positive predictive value, negative
predictive value wag accuracy Sosay 96.9, 94.3, 96.9, 94.3 uar 96 auaiu®” ludagtulad
ﬂﬂiﬁwu15zuuﬁﬁaLﬁu EndoBRAIN-plus %qﬁﬂﬁmmmLwﬂ?{uﬁaaamﬁu non-neoplastic,

adenoma Wae invasive cancer tiagausiugn 3 accuracy Savay 91.9°% (3UN 12)

Invasive Cancer:

5Ufl 12. 50U EndoBRAIN-plus a1l artificial intelligence fiansnsauenaiinfaiels™
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LUIMINISS N masInlan1sItiageainnisdesndeas (management algorithm)

wunalinsidede wazsnwvesiuiiodldlneiivesdesndes sureical endoscopy
Tssngnapnasnsalidulusegud 13 Ae dudu INET 1 Tneitlifidnwazuea SSL #o type IO pit,
dilated branch vessel uag cloud-like surface aziioindu benign laifasinaon dasdeodu SSL
v39 INET 2A 18U low-grade adenoma l¥dnaaderinundas iy INET 28 Tinistouiuia
2w crystal violet mszaziudnvaziuislddnuntuaunsasenlddndu pit vi wda mild
iregularity Falidnnaiionundasldias wse pit Vi wila severe imegularity fspnslurdamsnedl

Iamagjaﬁ%lﬂu submucosal invasive cancer WutRgInuiU JNET 3

==

Digital chromoendoscopy (magnifying NBI)

S (o | e | [

Invasive CA

SSL
Crystal violet staining

2 "4 J % 4

No resection Endoscopic resection Surgery

I Vimild irregularity Vi severe irregularity l

UM 13, wnnemssnwvdanlanisidadeannisdesndes

3. u"a’mniiﬂumiﬁﬂaﬂtﬁaﬁﬁlﬁl%@ (innovation for colorectal polypectomy)

ﬁﬁ]ﬁ;ﬂ’uﬁmiﬁwmmiéfﬂauﬁaéﬂﬁ‘mmé’w%ﬁ wavipsosfiolni 9 Tnewiuuseansam
nsfineanyungs (complete resection) vianulsl Yaensie waslinnsunindoutos wu nssin
faiielnglll5 Ll (cold snare polypectomy) nsdmR el (underwater endoscopic
mucosal resection) maéf@?ﬁﬁaﬁaamst.aw%u’u‘lﬁtﬁayﬁﬂﬁ (endoscopic submucosal dissection)

Jusu uenanildaiutnnssunsudlunmeunsndeuniinannmsdnnadesldlve) fie nazidensen

o
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wavdldlvgineg Wnsuinnssuwmantinediglviveadensenlauiudn uazlagneqlan Aszldnan

naly

1. msnnnailelagldléTinia (cold snare polypectomy)

Cold snare polypectomy Qﬂ'ﬁ’]ﬂﬂ’mﬂ%’jﬂﬁﬂ@@uﬂ w.el. 2535 Tulszmedna™ lnefionn
AT

a a

Uszndn liesesdlotos Uasndey dusz@vinmaslumsdnfuilovunadnoentivun uaz
lasunutlon lnefin1sAnwiuinuisesnu1dudulszdnsnineedisid®™ qawuvediside

AMulaendie dvatensAnuBuduin cold snare polypectomy dlenaidenssn wazUinvias

55, 56

nasAnALLataENIIN1TAALUY hot snare polypectomy ag19litiudAy”> > usnanillona

57-59

Ananldlugnzaudsdinauin dssanuiisndu case report®™” dmsu cold snare polypectomy

szuusibidentd snare AU diamond shape wawidu thin wire awA 0.3 1y, gl

N13An®1318 complete resection rate 1NN WABUAUNISIY snare UnAndiguTesuasi

60,61

) Tnemeulia snare feauiuin margin fiveuidoyaldunfdnandedisay 1-2 uy. (U7 14)

U 14. M3dnfailanieds cold snare polypectomy n. faiileanldlugjyunn 5 uy. 1 transverse
colon . & snare #ifiUs19 diamond shape wazidu thin wire nulsilveuideydldunfdiun
Pet19ay 9819ty 1-2 TAAWAS A. WNandIdnRdils nsawnunaed@uI Uty submucosa Lay

. a Y] % o o & v a A
muscularis mucosae fignyauansuiu lidesdnean wazlisiludewndulauna

neuBuusn cold snare polypectomy le¥unsimundmsuiaiedldlugauintosni
5 1. Komeda HagAue WUl complete resection rate 984 cold snare polypectomy q@ﬂ’j’]
nMsdnRiede forceps 3ot (hot forceps biopsy) ag1slitivdAty (Fovaz 80.4 uag 47.4
pdeiu P <0.0001) dwiuiuiledldlugumetosnin 5 1n®? wenanilunmsinuadetu
Lee LayAuzNUI cold snare polypectomy AndnssaRailede forceps Tnell43 i (cold
forceps polypectomy) lneil complete resection rate @ini1 (Fegay 93.2 uag 75.9 MUAIHU
P =0.009)*” Gﬁ’aﬁfuﬁﬂaqﬂlﬁiw cold snare polypectomy {uiamssnuniimnzaslufaied e

YUIATBENIN 5 13l
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dmfuiailodldlngauianars 6-10 wy. lumsdnvusnidunuinnisyi cold snare
polypectomy Lein31 hot snare polypectomy Inedl complete resection rate fpanin (Govay
47.3 uag 70.5 sy P <0.001) FsenaiumsrslurnzduiBmssialigndes wae snare AHH
Taiwnzan® luniends CRESCENT study 3adu multicenter RCT vwalvg) wuindaiiosnlélwe
UM 4-9 1. 115V cold snare polypectomy wag hot snare polypectomy laimnsiulu complete
resection rate (50uag 98.2 az 97.4 mua16u)® Tu meta-analysis 994 32 RCTs WUl incomplete
resection rate U84 cold snare polypectomy ez hot snare polypectomy Tupailovaiiosndy
10 uw. ldunndeiy Gevar 17.3 uay 14.2 anudiu)® duiuluagiuiaduiivensuiu

1 1

Foustwosnsvih cold snare polypectomy ﬁa?ﬁﬁaéﬂé‘tmﬁmmmﬁaaﬂ'jn 10 1. TRy
adenoma®®"*?

HUeasseTalunisvi cold snare polypectomy fiafadliinsitadeindu adenoma laily
carcinoma W31zn130A cold snare polypectomy %ﬁﬂ‘f?u submucosa aenldinnivin endoscopic

mucosal resection (EMR) 71fin3@8atentu submucosa Wedin (5U7 15) Aaliugniii cold snare

70)

polypectomy u carcinoma agvilwlenia positive vertical margin qﬁu(

UM 15. M13AnANilene3S endoscopic mucosal resection (EMR) . %1d991n2nUNnGeNawd
indigo carmine Tu? submucosa ta2 3981 snare MUAR V. LHAWAIEA EMR A. UnLuagie

endoscopic clips

Dy
2. Msanfalialfiun (underwater endoscopic mucosal resection, UEMR)
Binmoeller uavaa ldsenudoives UEMR adwusalud w.a. 25557 Tngnuinnisldih
L%ﬂitﬂuéwiﬁlwzgauﬁmﬁﬂﬁ%u muscularis propria AsLTuINANLENEDNIINTY mucosa ay
dailiRadedldluniogludu mucosa aestulu (floating) ¥ilnsla snare aldietu
Tnglsisndudodntinddu submucosa s1e91ures Binmoeller wagamztiy wuin UEMR @138

%

ARtirAlg/ia 30 wa. sanlavNAYINT1E (complete resection) wagliiingunsndaudldlgy
a

YY)

4
NEYNAIGA
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aanlananlinarnludaiealdluguuintosnit 10 uy. Mssnwman Ae cold snare

polypectomy eniupsiloNasdeindu carcinoma feanunsadnaie EMR wse UEMR fAla

(72

wszansadalaanesnuuawingu’? Usslestiuss UEMR axdanutulufaisvualnguin Ao

10-20 131, Inendunis@neiuu multi-center randomized controlled wuin complete resection

rate WAz en bloc resection rate ¥4 UEMR (3ear 69 uag 89) aind1 EMR (Seuag 50 uay 76)

wonanidslealdlugfidnen wu Audlenog

v

Ushagaldhs Aullennduidudi washaileludldnduiunnaudaulivens n1svin UEMR WWu

Tnenailesn waznzwnsngaulufnaiu’™

Madenfidanumnzan nsg complete resection rate g4 AMEUNINFoUNRY UaraunTaYh
aulalalenn™ ™ (Uil 16)

4

Appendiceal orifice

UM 16. M3dnRailenels underwater endoscopic mucosal resection (UEMR) . @iloviln
sessile serrated lesion Inagdnldfa GednldensaedBund @. ndwnldirawdn lumen nsla

snare 8T WNT 1Y Auloansduluti A. wHanawwn UEMR

3. madamaiadaensianzduliiBaysld (endoscopic submucosal dissection,
ESD)

ESD fewduiinnnisivhenn frindiosdimnudiunglunsmuaundesgs TnsnsiezEuain
nansthidndu submucosa tnefiealdansiniignaadudn egléuiu wu glycerol u3e hyaluronic
acid L&239v1 mucosa incision ¢1e endoscopic knife wazazlulud submucosa selagende

o v

cap Ainentinasadumansliiiudu submucosa TaTu (5U7 17) n3vi ESD siulaifidedninluEes

Y
v

VWNNU UaaAeINfesUsliufllelrnneurianlifianwauzres submucosal invasive cancer

ﬁﬂ’sﬂﬁﬁﬂ’gﬂiﬂ radical surgery
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3U# 17. n1seaRaLilenie3s endoscopic submucosal dissection (ESD) n. Assilaantdluajvlinuuu
lateral spreading tumor ¥iin pseudo-depressed non-granular . 1% endoscopic knife a1y

submucosa @1 Adaunaud indigo carmine 13 . unawasin ESD

U p.A. 2020 Japan Gastroenterological Endoscopy Society (JGES) lasonuuanisnis

WongUawuin ESD™ famsneit 179

A1999 1. UaUWVBINI15¥I1 Endoscopic submucosal dissection®

o a & 4 o . . .
ANWUSVBINILUBNAITNT Endoscopic submucosal dissection

1. Lesions for which en bloc resection with snare EMR is difficult to apply
1.1 LST-NG, particularly LST-NG (pseudo-depressed)
1.2 Lesions showing a Vi-type pit pattern
1.3 Carcinoma with shallow submucosal invasion
1.4 Large depressed-type tumors

1.5 Large protruded-type lesions suspected to be carcinoma

2. Mucosal tumors with submucosal fibrosis
3. Sporadic tumors in conditions of chronic inflammation such as ulcerative colitis

4. Local residual or recurrent early carcinomas after endoscopic resection

EMR: endoscopic mucosal resection, LST-G: laterally spreading tumor granular type,
LST-NG: laterally spreading tumor nongranular type

\Wiesnn ESD uwinanisfiendesdanuanunsalunisaundosdugs mssdunisaiz
foulngligunsaiduiien lifigunsaldnTuiiefalaszunu (traction-countertraction) Wlawnmes
dosndeasuiinihenainnizunsndeunuings fe aildlvgnegglaves In1suseanadniseiu
(77)

learning curve U84 ESD fiaaviadi1nngn 80 5183938907 Aneaniun Lazn1gunsndeutioy

aglsimuiinmsfnAuuinnssugunsaleaein ESD vl ¢ fie traction device Fvanavilianudisa
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Tun15911 ESD LT traction device Huiivianeastin 1w clip-line method™, S-O clip™, double

(81

clips and rubber band traction® (3U#1 18) uag traction wire® Jagudsliiinsfnwidseuiiieu

UsganSanveslunmazds n1sidenld traction device JUAUAWAUIVDINOU LATAIUADINITVDS

undEidasndad® uonainil Yamamoto uazany I#AAALAS pocket-creation method fiannsn
Asse traction Tileugdlalld traction device TnedgviAe Wauna mucosal incision Wigadn ¢
iz submucosa Iifeutiunnenianda mucosal incision fwidelviasu lunisvh ESD e
pocket-creation method i Fodld tapering cap Wi Wilemaus traction Tunsianzdis submucosa
TiTUseavBam® * usnannuinnssuies traction device Ui gunsaidu 9 ivaevegadensen

a

warUngnzaifidiudizannnizunsndaundsin ESD Faznailuidessly

gﬂﬁ 18. N5l rubber band traction clip 928%11 endoscopic submucosal dissection n. AU
Hofletureuvesiaile wavdnilailatunisanldlugsunsetnu 2. udsanld traction clip Wwiuls

Ius9RaNe9elImuTY submucosa NdadaleTARULINTY

o . v = o v 2 A . o 4. i
4. umnssm’w‘l‘wqﬂLaaﬂaanwmmimﬂmma (innovation assisting bleeding
control after polypectomy)
fUszinanaiflelvivesuTen Olympus Aa EVIS X1 in155euun1susuuas red dichro-
matic imaging #38 RDI iievhliaunsamiugaduiniadonsen uazidudanfiegantatnu
& A A Y o a A s A v A = 0§ Y o | Y o =
Judmdes lnsgaduiuiinifensenasilidvdeaduian (3Un 19) vinlvdinnsdesndesdiaiuaien
teeaudlefidensenvazviinanisliinazdu EMR vie ESD wazngadonsanldisatu wenaini
faflsneaudn n1sld RDI sewdnwin ESD viliidensanseninwinanistesad® lutaqtuiivaty
ns@nwfimdsiniiuegieniunumees RDI Tlunistieiiassdnsamnisindsile Tneginus
fiaaitudn RDI asdunnasgiulueuian daelinisugadensenainnisiinanisiuszansam

1NTU
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JUN 19. . Honeenseninensdniailealdlngis endoscopic submucosal dissection ¥. N3ld

red dichromatic imaging Vinlsilugasuiliadensandaaundy white light imaging 110

¥
=l o

venninuiesldlngureinilonainidensenvduialduinie Audeviaiifiu (pe-
dunculated polyp) Afifumin (thick stalk) 1nAnd1 5 ua. wseluaindn 17 ua.® (U 20n) 39
fruugihlivinansiewiletosiudenseniouda Tag Hachisu léAndugUnsal detachable
snare %138 endoloop Llefazdaseuiuiiodldvaiteudsadonsenteudia® (U7 20%
way 20m) il 3 RCTs nuimsld endoloop theandensenndimssalaase®® wihinaioviadl
fudulngjanansadasae endoloop M uienaiifuileurssuiivhlnginn wiedwdu Selilanuse

59 endoloop 16 Aullewinienadesdnnieisdu Wi ESD

3U# 20. n. Aalleviialimundimumn uagiilvg desiefonsenvdin Jaivinanisiivawiiie

Yostuidoneonnouda 2. ndsansaniume endoloop avtiuinfudedsududihailesainin

donukaes A, ndedansialinuiiiienssn

g ¥
5. mﬂnssumﬂﬂﬂgmqwmmsmmLﬁa (innovation assisting perforation
closure)
aldlvaneadunnzunsndouiunndidesnasindmnniiandlonsdnfaile Mmeuinnss

9 Y 9

vasgunIain1sUngngalutagdutielignsadilvngaunsalalivasndendes lideslurdnle
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FefinmeunsndounuunaueadeTinld® Jugunsailagnzaiuenaualdifu 3 Jssan e
through-the-scope clips (TTSC), over-the-scope clips (OTSC) LLazqﬂﬂiajLQUmmﬁad (endoscopic
suturing device)

Piunnddesndesdnivgdunsaniy TTSC dsludlagduiiussdnsnmanntumeed
reopenable clips fignnsailn wazdals suninayldmuniaiudi3e8eln (SUA 21) uenaniddadl

nsliaRAmAineIn TTSC fip hold-and-drag closure technique®, mucosal incision method®?,
endoloop-assisted clip closure®”, over-the-line clip method®” wag dual-action clip closure™
widslsifnsfnuiUieuiiovveditmeani uisimuiidielranunsaUnuwnadinanineuneves
clip tlonsgnld ¢Tﬂﬁy’uLmeé;ﬁéamé’mmsﬁmwmﬁ’maﬂumﬂﬁi’f TTSC uardsiiuiisivent 9019

o v A o o &
@@QI‘ULQJE]@J@'Q’]@JQ’]LUU

a

gﬂﬁ 21. m’iﬂﬂngaﬁﬂamﬂéfw through-the-scope clips 8 reopenable clips 1. VeV cecum

q )

189911151 endoscopic submucosal dissection . reopenable clips Faelrn1sUnsnea viala

Y 9

@ a Y @ =
159 aunsananuwaradladusydeu

OTSC 1Jugunsaifiviiann super-elastic nitinol Aisesinsafiviindesnould uaslagne

Y

q
meflunadeiudnuil (JUN 22) dseauigunsalfanansalngnggainnsdesndesintdlgld

£

95-98

0 B = v (¢ ) 1 =3 edmy o o A £ v v
d1L3909988ay 89-100 E]EJ’]\ﬂiﬂﬁ]']ﬁJQUﬂimuWU@'ﬂ’]ﬂﬁﬂ@ TIATLLN ‘W]ELSUEJ’]ﬂ ZRNARIIABINRRA

wAnnsaunsainewdnlulngneq wazanudisalunisUnganadludildilan
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97)

UM 22. MsUagneaaildlngidie Over-the-scope clips

q

v

Endoscopic suturing tJugunsaiiiinaula wadnslunislngneqasdedosas 100 Tuun

(99) &5 <

189U Ggunsalilfesdnnsiiuaenaeaduiieniiu OTSC MaunsalllulAsivaienass arunu

o

Ingdaduiiaguu instrument channel"® (§U7 23) TadnfinvedisilAe unndivinisdendesdiod

nsinwIsNsTHduiay aunsaliisiaung wazwilden

o

UM 23 MsUagnegaanldlveyie Endoscopic suturing™”

q

unagu

winnssumsdesndosdldluajgnitanifoiunanmiddny Mnshumaaiodldlve
(detection) N5 53Radeiuiiug (accurate diagnosis) waznsfiuadEamsiaRaoniiu
n&es (resection) sauEsannmzunsndouiiAnmu LLW‘V]é@ﬁaaﬂé’aqmiﬁﬂmui@ﬂﬁuma'wi"i uay
annsnUszgndliuuzinsdendessilédlvgiduaniunsaiung wazeindun iteliunmues

o

| Y aa a & 1w & | v
ﬂ’]iﬁ@ﬂﬂa@ﬂﬂﬂ?j@ Lﬂml‘iz‘[,%ul,mgmﬂ‘uaﬂLL‘W‘V]EJQ HRRFGRNIGBNRN
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910 RCT 1u¥ A 1881-1888 lunisvi BCT svoy TN lawwn paraffin-blocks wild35 tissue
microassays (TMA) stewen subtypes lu 381 $7e Tnglalfinisls CMT, HT 184 s18lé RT 197 Lalls
RT fnpnu 20 U wu IBTR lunguitlills RT wagld RT wansraifu Tae LA Tungulaild RT @ IBTR
Sovay 25 1iuruFevas 11 lunguills LB $evay 41 1isuruFesas 25 TN way HER2 Soway 41
Wivuiufesas 18 Tunguilld RT n151fin LR Tu LB isuiu LA HR5.08, HER2 wag TN HR 1.91

Sjostrom wazamy” n1sAnwinisnevaussse RT Tulsaz subtypes W 958 518
Tnglé adjuvant HT $osaz 6 CMT $awaz 1 HT way CMT Sosaz 1 Wefiamu 10 T wui IBTR
Tunguitlalléf RT Wisuifunguitls RT Tu LA $eway 19 Wisuiufesay 9 HR 0.46, LB Yeuay 24
WisuiuSesay 8 HR 0.33 TN Segay 21 Wisuiuievas 6 HR 0.25 HER2 Sowaz 15 Winuiusosay
19 HR 1.29 Mslé¥u RT lungy HER2 laivaean IBTR usiidumsinuilugied ae. 1991-1997 Fadislaid]
M3l Trastuzumab wenan1sAnu S auansuaves RT itisannsidedinanuzdasnualuy TN HR 0.35

Lowry wazaniz® 1W3suiisunisiin LR luusiay subtypes Tutnsl ae. 1980-2008 1eiade
517 12,592 579 ¥ BCT 7,176 518 ynoeldl RT nguilvin TM 5,416 518 16 RT Yevay 44 g
12,592 57684 luminal $asay 77.5 HER2 $a8az 7.5 TN $auas 15 n519innu 57 waulasu CMT
Jouag 48 trastuzumab Weunindevar 6 BCT WU LRR $98ag 7.12 luminal (LU) Sowaz 5 TN 5ou
8 13.5 HER2 $oway 15.7 lunguilyih TM wu LRR $euay 8.95 Tnewu LRR lu LU Yevas 7.7, LU/
HER2- $owaz 7.5, LU/HER2+ ¥owaz 9.4 TN Fevay 12.9 ilawIeuifisudu BCT LRR Tungu LU
wag HER2 iU TN Relative risk (RR) 0.49 TM WU RR 0.66 919waved subtypes lun1svi1 BCT LU
Wisuiu HER2 RR 0.34 LU figuiu TN RR 0.38 HER2 Wisuifu TN RR 1.44 Tungudivih TM LU



W lDUﬂ"IaClgS:DUHJU O (2D | —

\WieuAu HER2 RR 0.69 LU Lilwuriu TN RR 0.61 HER2 wisuiiu TN RR 0.91 @ LU lanan1ssnenf
fign an1svin BCT wag TM HER2 i LRR snflaelungy BCT udldnanisinunitliunnsnstu TN
Tunguiivin ™M iWlevhmsiSsuiiisunanssnuluusas subtypes f9 LRR s2wdne BCT wag T™
LU wu31 TM Wigudiu BCT RR 0.74 HER2 RR 0.3 TN RR 0.83 Aan15¥1 TM & LRR Wesni1 BCT
Tunda LU uaz HER2 usilungy TN n15v BCT uae T™ & LRR laluansnefu wenaniiilednwn
Wiguiieu LU/HER2- wag LU/HER+ wu RR 0.8 sian1siia LRR Tun1svin BCT Aelawnaluiunnsing
usilungs TM LU/HER- Wisuifu LU/HER2+ RR 0.59 Tnsagulunisyi BCT LU i LRR tesdian LU/
HER2- waw LU/HER2+ lalumnsinefiu HER2+ 3 LRR 11niigm Tunnsvih TM LU 41 LRR toediga LU/
HER2- §1 LRR tosndn LU/HER2+ HER2 war TN § LRR ldusnsneiu uidunsfinwilusienuiid
N5l trastuzumab desnanovas 6

Metzger-Filho wazaanz!” ﬁm&ﬁamﬂamﬂ international breast cancer study group (IBCSG)
trial VIl wag IX Tud A.e. 1988-1999 IBCSG trial VIl RCT perimenopause LLay premenopause il
lymph node (LN) laiwunsumsnszans 1,063 38 Tnsutafuld CMF waz goserelin 18 1oy naufild
CMF LLazmjmﬁléf goserelin 24 1fau IBCSG trial X 11 RCT 1,689 518 Tu postmenopause wuaiu
16 CMF 3 cycles mudhe tamoxifen 57 Lo waznguitls tamoxifen 5 U vinsdamu 12.5 ¥

U Anwnaves subtypes 1,951 578 i1 RCT Sowaz 52.7 TM Joway 47.3 LA
$ouay 26 LB Soway 39 HER2 $owaz 19 TN Sosay 16 tumor size (T) 41nnN31 2 @u. TN 5088
56.8 LA Sowag 25.1 grade (Gr) 3 TN $o8ay 77 HER2 $ouay 56 LB Souay 38 LA Sovay 13 peri-
tumoral vascular invasion (PVI) HER2 $asay 19 TN $awaz 15 LB 50say 15 LA $ovaz 10.8 wWu
breast cancer (BC) recurrence Saeaz 25 breast cancer free interval i 10 I (10yr BCFI) LA 508
8y 86 LB Soway 76 HER2 Soway 73 TN Soway 71 estimated 10yr overall survival (OS) LA 508
av 89 LB ¥oway 83 HER2 %oway 77 TN Segas 75 Wioiin recurrence pfausn nusveznanidin
agj (median survival) ¥89 LA 3.4 ¥ LB 2.7 ¥ HER2 1.5 ¥ TN 1.9 U lonaiin recurrence vo3
HER2 wag TN wugslutae 4 Yusn Tu LA uag LB wuasil 10yr cumulative bone metastasis (BM)
LB $osay 5.64 LA Sowaz 2.06 HER2 Soway 2.6 TN Fowaz 2.01 \ewisuiu TN Hazard ratio
(HR) LA 2.57 HERZ 2.31 uag LB 4.54 Tungudilaildl CMT LN recurrence TN ¥ovaz 7.71 LA $ouaz
0 LB ¥eway 3.39 HER2 foway 1.23 A TN i recurrence snnnitegnaiiduddny Tunguilld cMT
laiumnsinaniu Iuﬂfjmmﬂéf CMT 10yr visceral recurrence HER2 $owaz 14.9 TN Sowaz 16.26 LA
Youas 4.63 LB Jovay 3.67 Wowflvuiu TN LA HR 0.29 LB 0.28 HER2 1.03 Tunguillsd CMT 10yr
visceral recurrence HER2 $awaz 11.36 TN Sovay 7.82 LB Souay 7.98 LA $oaz 2.88 LA HR 0.39
LB HR 1.3 HER2 HR 1.57 lawfivuiu TN Tunguitls CMT laifiannuusnsnswes LRR 90 subtypes
Inenu LR LA 5oeag 5 LB $ouay 6 HER2 Sowaz 6.93 TN Sovaz 6.6 RR LA Sovay 1.4 LB Sovay
0.8 HER2 Soway 2.99 TN $aeaz 2.79 liver metastasis HER2 $oe/ax 6.7 LB $o8as 3 LA Soas 2.1
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Tu LA visceral metastasis wulu liver uﬂﬂﬁqm lung metastasis wulu HER2 Sewaz 6.4 TN Sovay
5.8 LB $oway 2.6 lu TN visceral metastasis wulu lung mﬂﬁzﬁm

Gabos wagAug® Anw LRR Tu subtypes U a.#. 1998-2003 Ine HR+/HER2- 18U LA HR+/
HER2+ 1¥u LB, HER2, TN e CMT V}ﬂiw‘ﬁ LN+ way LN—ﬁ high risk 1¢ tamoxifen Tu premenopause
anastrozole 1u postmenopause Tusefivi BCT 16 RT MN8N regional node irradiation
(RNI) Tuse?t LN+ >4 PMRT T T3-4, LN+ Tu 618 BC 1u LA Soway 44 LB Sovar 29 HER2 Souax
15 TN $awaz 12 Tungu HER2 14 trastuzumab Sesaz 10.9 vinsnsiaianiu 4.8 U T1 wulu LA
Sovay 72 LB $owaz 51 HER2 Sowaz 50 TN Sowaz 36 unnavegsilidvddny Ao LA wuauna
BN subtypes 3 LN- Tnesudasas 50 TN nudesay 62 dewsnuwiadinulu TN a=lvgjnin
subtypes 31 uindunudndl LN- w1nnan erl wulu LA Sesay 35 LB Sewaz 8 HER2 Sesaz 1 TN
Sovay 5 LVI wulu LA Sowaz 32 TN Sewaz 30 LB Sowaz 42 HER2 Soway 45 v n150TafnmnIu
4.8 Y wu LRR $owaz 7.5 DM Sowaz 15.5 Inanuindesas 68 vesaudisl LRR wu DM anwan HER2+
LRR ¥evaz 14.7 Taglunguiivih BCT LRR ¥ewas 26 nguilvih MRM ¥esay 9.8 TN wu LRR Yevas 17

Tungudivin MRM $ewaz 17 ¥i1 BCT $oway 3 nguilvih BCT 5yr LRR free survival umneinsognsd]
tuddy Ao LA Yevay 98 HER2 owaw 7 Tunguilvin MRM LA ¥eway 97 TN ¥eway 82 LRR
dlewSeuisussning BCT uaz MRM wui LA LRR Tu BCT Sewas 3 MRM Seway 3.7 LB Sovaz 8.5
warforay 8.6 HER2 Soray 26 uwardovay 10 TN Sevaz 3 uavdesay 17 Jadedifuase LRR fe
TN HR3.11 T 41071 2 cm HR 2.16 LN+ HR 3.03 OS HER2 & HR 3.27 TN & HR 3.11 T >2cm HR
3.52 LN+ HR 2.04 dlofiansannseidawuy BCT adedifinasie LRR fia HER2+ & HR 11.13 LN+
fi HR 5.4 n3vi1 MRM tadefisinasie LRR Ao TN 51 HR 4.7 LN+ & HR 3.2

Vaz Luis uazaniz” Anwinissnwilungy Tla, bNO lnedayaain 8 centers vag NCCN
database Iﬂ&lLU%EJULﬁEJUﬂEj;JﬁI@T’%JU adjuvant therapy LLﬁzﬂdNﬁlﬁiﬁ%U adjuvant therapy U a.a.
2000-2009 97U 4,113 WummLLmﬂwmideﬂajmﬁiéf adjuvant therapy (Ad)) LLazﬂEjmﬁiﬂéf
(no Adj) fia Tla ngu no Adj fleng <50 U Sewaz 27 ngu Adj ifesar 59 T1b ngy no Adj 81
<50 ¥ Sowar 20 ngu Adj fiesay 46 Tla wulay screened detection lungu no Adj Seway 80
nau Adj Seeag 56 wuinil symptoms Tungu no Adj Sewar 15 nau Adj Seeaz 35 Tib wulay
screening 5988y 77 Tu no Adj kagiesay 57 Tu Adj waznulae symptoms Seeaz 19 Tu no Adj
wazIeuaz 38 Tu Adj Tla wu high grade Tungu Adj Sewas 71 nau no Adj Seway 23 Tib wu
high grade Tundu Adj ¥esa 58 nau no Adj Yesay 18 nsiderSouLiioy U a.. 2000 uay 2009
n15ka CMT saufiunselule trastuzumab (+-Tras) T HR+/HER2- T1a 1wl a.a. 2000 19 CMT +Tras
Sovaz 2T a.m. 2009 Sevaz 2 T1b Sevas 12 wavdovay 13 muddu dlaiumnsineiu Tungu HR+/
HER2+ T A.A. 2000 T1a Tl CMT p.e. 2009 I6¥owaz 47 T1b Fowaz 39 I¢ CMT + Tras tiandu

Soway 100 Tud a.f. 2009 ngu HR-/HER2+ Sosa 50 ¥ad Tla wae Tla la CMT+- Tras Segag 50
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wWisndudevas 67 Tia Tl a.a. 2009 wazievay 100 Tu T1b lungy TN U am. 2000 Tia laild3y
CMT ¥ A.a. 2009 16 CMT+- Tras 988z 50 T1b lasU CMT+- Tras lilusnaneiu Ae Sosay 60 Lag
Savar 69 wuiilu a.A. 2009 subtypes Tulaila HR+/HER2- Tu T1a 165U CMT+ Tras Sovay 47-67
T1b Feeaz 69-100 lagsaumn subtypes Syr OS lunga no Adj Tla uaz T1b anninsesas 95 Syr
DRFS Tla foway 97 Tib $ovay 95 wifiilaevilu Tia azlilé¥u cMT udludoyanissnundsd
A5 CMT+- trastuzumab Iﬂawudm&jmﬁ no Adj il 5yr DRFS Tu T1a HR+/HER2-, HR+/HER2+,
HR-/HER2+ ua TN Soway 98, Sovas 96, Sevax 93 uwardosas 93 muddiu lold Adj 5yr DRFS
Judesay 100 d1w3u T1b lungu no Adj Syr DRFS 3oeaz 96, Sewaz 94, Sevay 94 uaziovay
90 MINAINU ﬂajuﬁléf Adj #1 5yr DRFS $ouag 96, Sesas 96, 5ouay 94 uaziouay 96 MUAINU N5
165U CMT it 5yr DRFS Tungu HR+/HER2- lesannlsinanissnuiifsne HT udldusslonilu
nay HER2+ wag TN

Kim wazae"” Fnwmanisinuiluudas subtypes fisvay TINO 762 518 U A.f. 1990-
2007 engade 48 U asIafne 61 Lieu ngu HR+/HER2- $ouaz 56.6 HR+/HER2+ Fevay 10.1
TN Seway 20.1 HER2 Seway 13.3 Lifllasla trastuzumab Syr OS Sevay 99, Sowas 95, Sevay 98
wazSeway 98 5yr RFS Sowaz 96, Sevay 95, Seuay 88 warsesay 86 MNA1RU WU multifocal
(MF) multicentric (MC) Tungss HR+/HER2+ 1nnilgm fie $oas 35.1 HR+/HER2- $oway 27.6 HER2+
Jowaz 21.8 TN owaz 13.1 grade3 TN Soay 47.4 HER2+ $9vay 28.6 HR+/HER2+ Sovaz 16.4
waz HR+/HER2- Soway 10.6 extensive intraductal component (EIC) HER2 $ouay 58.8 HR+/
HER2+ $ow@z 54.5 HR+/HER2- Sz 30.7 TN Soway 25.8 P53 >3ouay 25 wulu HER2+ Souay
40.9 TN $9eaz 33.6 HR+/HER2+ Sowaz 20.6 HR+/HER2- $oeaz 10.9 wui1 HER2+ ¥11 TM 11nn3n
subtypes 3u Ao Sovay 63.4 HR+/HER2+ Sewaz 49.4 TN $oeay 43.8 uaz HR+/HER2- $ouay 39
Hadeiifinasio RFS Ao LVI+ HR 4.12 TN lewfleuiu HR+/HER2- HR 4.54

Van Maaren tazang"! Anwinani1ssneilu LA, LB (HR+, HER2+, gr3), HER2, TN Fauv
A.A. 2005 8,062 918 1Tu LA Seway 55.6 LB eway 25.9 TN Seaz 12.2 HER2 Sewaz 6.3 10yr LR
HER2 Seway 7.5 TN 3ouag 7.1 LB Seuay 5 LA Seuay 3.7 10yr RR TN 3ouag 5.2 LB Sewuay 4.5
HER2 $oway 2.4 LA Sowaz 1.7 10yr DM HER2 Soway 25.6 TN 5o8ay 23.2 LB Segay 20 LA Sou
az 9.5 Ing HER2 Wwaz TN &1 LRR 11nflgntil 2 TN wuengtiesndn 40 U fevay 12.9 LB fovay 9.1
HER2 $ouaz 8.3 LA fovay 3.8 ¢rl wulu LA unnfignfie $ouas 36.7 LB $ouay 3.5 TN Yevay 3.3
HER2 Sowaz 1.8 WU stagel Tu LA $o8ay 65.9 LB Seway 45.5 TN Souaz 43.1 HER2 Sovag 41.5
N2,3 wusnniigalu HER2 $esas 19 LB $euas 14.2 TN eway 11.8 LA $ouag 7.5 axillary lymph
node dissection (ALND) snnilgnlu HER2 fie Sevay 59.9 LB $ouaz 58 TN Sovaz 48.6 LA Jovay
46.5 1154 trastuzumab Tungy HER2 Sewae 50.8 wud1 10yr OS Tu LA, LB, HER2 uag TN fie
Sovay 74, Sevay 67, Sevay 64.3 waviovar 61.4 mua1wu 10yr DFS Sovay 87.5, Souay 76.6,
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Yovay 70 wavdosay 73.4 snuddu nud TN dewfleuiiu LA T 10yr 05 weindn fe HR Sewaz 1.25
ust LB uay HER2 lumnsinaiiu LA uenaniflu LA ILC £ DM %owaz 12 IDC Sesas 9.1 LR Sovay
9.8 War3vEay 4.6 uagnuin 10yr OS IDC 1A ILC Tu LA lailylu LB 10yr RFS HER2 13guiiiau
iU LA HR 1.45 TN wisuriu LA HR 1.36

nsPnwavasnssnulunsas subtypes fiataeigilaifinsld trastuzumab Fa3aldlud
A.61. 2005 wa euideline wuzthlld T1b Saufu Adjuvant CMT Rausi® a.a. 2010 msAnelugag
591 trastuzumab xtheFeuifisunanisinullulndifssiunmsrvinasguagiudses
FyUBNNIAOUALeIsD trastuzumab wazkanssnwlaesuwasludeyalunslimadenuidiae
f939N1389M Magnoni wagaus"? Anwin13vin BCT way TM Tugaed a.a. 2000-2008 T1-2, NO-3a
9,760 518 Sowar 76.4 91 BCT Sosas 23.6 vi1 TM lagluila RT TM viunnluenawesnin 50 U ILC,
advanced stage, MC, LVI+ HER2 wag TN Lﬁav‘hmﬁmiwﬁiﬂa Match score BCT tlaz TM 1,970
518 Tuusiagds lungu TM 11 nipple sparing mastectomy Sagay 35.8 v1N130539FAA 8.4 U
WU T2, N+ Sovaz 50 ¢r3 Sovay 34 ER+ Souay 82 HER2 Sovay 23 Tadesngudl LA Sovax 37 LB
Joway 46 HER2 Sewar 9 TN Seway 8 Wu 10yr IBIR Seway 8 Tu BCT Sosay 6.7 lu TM wud nqu
HER2 nans¥nwise BCT wendn T™ Taedl HR 4.97 Tunguiilél trastuzumab HR 5.0 nauitlalls
HR 4.26 10yr RR BCT Soway 2.4 Wiguiu TM Soway 4.4 HR 0.51 10yr DM BCT Soway 16.2 TM
$o8ay 15.3 10yr contralateral oceans cancer (CBC) BCT Sowaz 3.9 TM 8@y 2.5 HR1.6 +

Vasconcelos wazamz"” vin1sfinwman1sinwiusias subtypes fen1susziiiunensailsa
Han133nw Ine HER2 Iel CMT wag trastuzumab 90518 TN 1@ CMT g5 AC-T, HR+1 HT LA fie
ER,PR+ 1nnninferay 1 Ki67 tosnindosay 30 o1giade 56.4 asrafan 65.9 1iew Tu 2,984 118
\Ju LA $oway 59.9 LB/HER2- Soway 7.6 LB/HER2+ Sovay 11.7 HER2 Sovaz 7.4 TN Sovay 13.5
wuuansaiuegeiifuddnfe enegade LA 58.6 U TN 51 T wuruiawdodnniilu LA wag TN
A 2.1 @al. LB 2.7 w1l HER2 2.8 w1, Ki67 LA niedesay 11.8 LB Seuay 37.9 HER2 Sesay 32.9
TN $owaz 43 linunsnszaeludentinumdes (N0) Tu TN Seuay 65.2 LA Sovas 61.3 LB Sevar
48.7 HER2 Seway 40 LB/HER2 Seway 36.5 grl LA Sowag 20.5 LB/HER2 Seuay 6.2 TN Souag 1.5
LB uay HER2 ¥owaz 0.9 nu g3 lu TN wnflan fe Yewas 83.8 HERZ Sovay 78.7 LB fovay 77.5
LB/HER2 $owar 59.9 LA ¥eway 21.9 LVI wusnniigelu LB/HER2 fowaz 64.2 HER2 oay 61.4
LB Yeway 59.6 LA Youay 33.4 TN $ovay 32.3 EIC wulu HER2 annfigade eway 50 LB/HER2
Youay 37.5 LB $ovay 23.7 TN Yovay 18.7 LA $oua 138 bilateral BC wusnilasiu TN wufos
Az 14.9 HER2 S 11.1 LB/HER2 $aeaz 7.9 LB owaz 7.6 LA $ouaz 5.9 WU recurrence HER2
Youaz 33 TN Yovas 31 LB/HER2 $euaz 28.1 LB Jovar 24.5 LA fovar 12.1 Taswu IBTR 11nilgn
Tu TN $oway 11.1 LB Soway 4.9 HER Soay 2.1 LA Sewaz 1.67 LB/HER2 598ay 0.3 RR wulu
HER2 Seeiae 4.2 LB/HER2 Jaway 2.7 LA Saway 2.55 TN Jaeay 1.8 LB Sowaz 0.7 bone metastasis
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CBM wusnnilan LB $oway 13.7 LB/HER2 Yevaz 6.7 LA Yevas 4.54 TN Jevay 3.1 HER2 Yevas
2.1 visceral metastasis Wusnfigalu HER2 $ouaz 19 LB/HER2 Yevar 17.3 TN owar 14.9 LA
Souaz 3.3 LB Yovay 2.94 disease free interval (DFI) wutfosfigalu HER2 98.2 ey TN 113.6
\Wau LB 117.8 1oy LB/HER2 128 Lhou Uay LA 152.6 \piau

ae = 3 =

Geurts uavamz® Anwinanissnwnszevii 1-3 fausd A.d. 2003 9,342 518 TnsAnAY
10 9 egade 58 U naeld negative magin $ovay 27 (FuTin WU recurrence Afausn Yovas
20 19u DM $evaz 72 LR $ovaz 20 RR Jovay 8 wuiningeanluli 2 Yevay 3.9 31 DFI 3.3 ¥ way
wuniledl LR 924fin recurrence i Sewaz 28 \Ju DM $ewaz 78 RR Sewaz 12 LR Sovaz 10
fegeaalulusniie Sevay 15 & DRI 1.1 T ledl RR adausnwy recurrence mun $ovar 50 1y
DM $oway 85 LR fewar 11 RR feway 4 wuunniigaludi 1 Ao fovay 2.7 uasdl DFI 1.1 U way
iledl LR %30 RR afafl 2 wu recurrence adafl 3 $osaz 55 dwdunsny LR Wundausniianaunn
AveEeditd Ay Lﬁal,ﬂamwdwmqﬂaaﬂ’h 40 U wageny 50-74 U fim HR0.43, HR+ Wiguiu
HR- HRO.67 TM Wity BCT HRO.74 HT wisuitulalld HT HR0.62 nsnu RR iuadausn wutheng
1N 40 isuAuegesndt HRO.42 T 11nndn 2 @i, HR2.18 nslél RT HR0.42 1ilowu DM as
WS gr2-3 BUAU grl HR1.42 LN+ 11031 3 HR 1.78 ASWU recurrence #adann LR afausn Jade
fiflnafio T 11nn31 2 @y, HR3.01 or 3 HR3.31 LN+ 110037 3 HR 3.23 AN recurrence #&sann
RR Adausn Yedeiidnaite nsuide RR Wieuiulisn HR 0.42 10yr OS Yeway 82 dnsuaudilaidl
recurrence Yowaz 61 Tuawdill LR Sovaz 41 Tu RR uazdeway 20 Tu DM 10yr OS n&INWY
recurrence adausnlu LR Sagay 47 RR Souaz 31 DM Segay 5 wdtannmny recurrence ASait 2 e
Spray 21, Sovay 15 uardosar 9 muaIRu 9iudnnIsAn recurrence ¥l OS anas wazidle
An LR Adausn a1 recurrence adait 2 Fe¥anar 88 81 RR aniiindesar 50 uazdloinadedt 2
dziAnai 3 muindedesas 55 uavszavnainfduatainasusn 3 U0 1 9 luadi 2 s
msiansantadeiitnaiitoan recurrence wagtiia survival dwsu LR ﬂuﬁmqﬁaaﬂd’] 40 U, HR-,
BCT wiiimnandes dm3URR Aeengtiosndn 40 T vunaunnnd 2 v, uaznislallésu RT dmsu DM
Ao LN+ 111N 3, ¢r2, 3

Lim wazaae™ Fnwmanissnuiluszesii 13 U e 2003-2011 Tu 1,181 578 LA, LB
(Ki67 >3oway 14, PR-), LB/HER2, HER2, TN fi3ouaz 38, Sovaz 21, Sovay 11, Sevay 10 waziee
8y 19 MUAINU ATIARARNIY 76 LHBU WU LA Szegauunniife T1-2 Souay 94 NO Segag 61 WU
N2-3 Tu HER2 anniignfie foeay 39 LB/HER2 $eway 27 LB fovay 21 TN $ovay 19 LA Youay 14
Wy stage 3 11nlu HER2 $owaz 46 LB/HER2 $evay 31 BCT vhwnndianlu LA Souas 87 teefign
lu HER2 Sowaz 58 TuviALND Tu LA Sewaz 61 HER2 Soway 39 wu 10yr OS LA $ewaz 96.2 LB
Sovay 93.2 LB/HER2 Sowaz 93.9 TN 3ovay 84.9 HER2 Seay 84.2 10yr DFI Sasay 90.4 Tu LA,
LB/HER2 Sowag 87, LB 5ovay 81, TN 598ay 78.4 way HER2 $vay 72.6 DM wulu HER2 Sovay
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18.4 TN Seway 11.5 LB Seuay 9 LB/HER2 Sovaz 8.6 wazsevay LA 3.2 lngwuin DM Tu LA wu
dnswhasiiauslu 7-8 U LB Tnagelulil 5 warli 7 TN uaz HER2 geandil 3 uaz 4 HER2 7il¢
$u trastuzumab 9¢diSns1 DM Bnseuludi 7 Fsdnuwaizn1siiin metastasis wnnsnsiulag BM wu
1niigann subtypes snLiu HER2 way 10yr BM wusnnfigelu LB #e $ouay 4.1, LB-/HER2 oe
a¥ 3.3, HER2 $oay 3.3, TN Sovas 3.1, LA $osazy 1.3

Brain wusnnfianlu HER2 $euay 3.5 TN Joar 0.9 LB Yevas 0.4 uazlinuiasly LA uay
LB/HER? liver metastasis wusnniianlu HER2 owas 3.3 TN $euaz 2.6 LB/HER2 fowaz 1.6, LA
uay LB ewar 0.8 lung wusnniigalu TN $eeag 3.1 HER2 2.5 LB/HER2 Yevay 2.3 LB Yevay 1.6
LA $ovaz 0.9 distant lymph node wulu LB 11nflan Yesay 2.1 TN $eua 1.8 LB/HER2 fovay
1.5 HER2 Sowaz 0.8 waw LA Sovay 0.2

Dominici kagaug™® Anwinan1ssnwnienisyin TM 819 s1elaglalasu RT sewing a.e.
2000-2005 Soeay 26 VaINGH HER2 AU trastuzumab n539AARIY 58 Wieu wu T1 Seuay 74.8
NO $oay 71.6 LA $osaz 70 LB/HER2 Sewaz 7 HER2 Sewaz 6.2 TN Sewaz 11.5 Aafiunnsinqogns
fitfuddnyAe egadelungy HER2 teuflando 49 U wu LN+ uniigalu LB/HER2 $ouaz 43.8 LA
Soway 28.5 HER2 $puay 27 TN $pgay 20.2 ¢r3 wunnlu HER2 Speay 94.1 TN Seway 79.7 LB/
HER2 Sesay 63 LA Sowaz 23 5yr LR LB/HER2 Soway 4.7 TN Segaz 2.6 LA Sevay 0.5 HER2 5ov
av 0 5yr RR TN Yoy 8.3 HER2 Souay 2 LB/HER2 Sewaz 1.8 LA Sevax 0.5 lawleufiu LA TN
LR 13.6 son19iia LRR HER2 Tadumnsingdiu LA e LB/HER2 wu LRR 1nnnan LA agsiiddnfy
7o HR 6.25 uillunguilldl trastuzumab Alsivaan LRR (HR 3.87) lu LB/HER2 tadeifinasie LRR
Ao LN+ >4 HR 23.4 LN+ 1-3 HR 4.75 LB/HER2 HR 4.26 uazengifesnin 50 U HR 3.23 Tungu TN
Jodefiviial LRR fie LN+ fisuiiu LN- LRR Sovay 23.4 uavdasay 7.8 mud1su HR 4.44 LI+ ey
AU LVI- LRR $98ag 29.7 wazsesay 9.23 muainu HR 3.44

Panoff warAne"” Anwin1svin TM se1dne a.A. 1999-2009 yn31eld PMRT Uskaad chest
wall $oeag 92.6 boost 331 60.4 Gy M5IaARAIN 44 ifiaw Tungu HER2 1@ trastuzumab Sesas
86 mqmﬁ'a 50 U 16 necadjuvant CMT (NAC) 3888y 79.7 stage IIA Soay 7.2 IIB-IIB Souay 83.2
T0-1 $ovay 4.8 NO 50vay 30.8 ER+ $ouaz 57.4 PR+ $ouaz 42.7 TN Sowaz 29.6 HER2 Sovay 23
ALND Setay 98.3 Margin+ Sowag 1.5 5yr DFS Sesay 73.9 OS Sovay 84 Syr LRR Seay 6.2 Syr
LRR ER- Speay 8.6 wigunu ER+ 508ay 4.4, PR- So8ay 8.5 Wiguniu PR+ Saeay 3.4 ER+ PR- S8y
av 7.8 \louifu ER+ PR+ Sewaz 3.4 TN 5yr LRR Sovay 11.8 1isuiu subtypes su Jadeiifinase
LRR A9 HER2- tigufiu HER2+ HR 4.96 TN 1 ufiu non-TN HR 3.69 Landfianaved trastuzumab
fidapan LRR ieldsaufu RT

18)

McGuire wazanz’® ¥nnsinwinaves HR do 0S, LRR lu HER2 7il§%y trastuzumab ¥

.. 1991-2014 wazld trastuzumab U a.a. 2006 Tu 468 184U LB/HER2 $ouas 61 HER2 Sou
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A% 39 ATIAMARIL 49 1o eneade 63 U wu g3 lu HER2 Yevay 79.3 LB/HER2 Soway 49.8 I
U trastuzumab Sewaz 63.9 TM Seuay 50.8 Tu LB/HER2 Sesay 60.7 Tu HER2 n1slasu trastu-
zumab 31U NAC 9aedil 5yT DFS HR 0.16 Tu LB/HER2 énlailéi5u trastuzumab avan Syr DFS
HR 3.82 Wwag OS HR 2.42 usllungu HERZ lé¥ulaiumnsnarunguitlalléu recurrence Tu HER2 $ou
a 23.2 LB/HER2 $oway 18.1 Tunguilldl trastuzumab an recurrence lu LB/HER2 91n¥eyay 38.3
\Ju Sewaz 8.5 Tu HER2 9 nseuar 36.7 [Wuiewaz 18.3 an LRR a1n3eway 16 usesay 1.8 (an
asiozaz 89) Tu LB/HER2 usldusnanalu HER2 anseeay 16.7 Wuseway 10.6 uavan DM a8
fudAryAe Tu LB/HER2 ansoway 36.2 1Wuseway 6.7 (anasiovay 81.4) Tu HER2 a1nfeeas
31.7 Judesay 12.5 (anasiosay 60) an BM 9nseeay 22.9 usesay 3.8 an brain metastasis
1w LB/HER2 W#ieufiu HER2 OR 0.19

Wang wazanz’? wisuiisunan1sinw TN 6269 51868 BCT 3,113 578 MRM 1,886 519
MRM+ RT 589 518 Aslumnsinaifufie engiedetiosndn 45 U wulu BCT Sevas 12.4 MRM fevaz
23.4 MRM+ RT $oway 30.6 wuszozil 1 Tu BCT snnfigade fowas 53.4 MRM Seuaz 40.3 way
MRM+ RT $a883 7.5 939aWU LN+ Tu MRM+ RT $8gaz 55.7 MRM 3aeas 16.5 BCT Sosay 16.4
5yr OS wuseeay 91 Tu BCT Sowvar 83.7 Tu MRM+ RT wazdozay 82.7 Tu MRM 5yr BCSS Sauay
94, Savay 85.6 warIoLay 88.8 MUAIAU WUIBLUNTNANTFNWILENTIYUREAD 918XINNT
60U Wiguiueytaunit 45 U HR 3.2 dmsu Syr OS uag 2.6 dmsu 5yr BCSS Yaduiifinase Syr
0OS Wwag 5yr BCSS lauA stage 1A 1 HR 2.1 wag 1.8 auandu T uinnin 2 cm HR 1.76 waz
1.94 gr3 WsunU grl HR 9.3 Az 11.2 LN+ wieudu LN+ HR 1.72 tag 1.75 MRM wigufiu BCT
HR 1.71 wag 1.83 MRM+ RT Wiguffu BCT HR 1.35 uay 1.67 muandiu aguiiszezvedsaiiunnn
11 9y AnnT er3 wag MRM, MRM+ RT ifisudu BCT lékan1snuiiiuenin

uennidaiimsdnuranissnu TN Tunguiivin MRM Tneviefils uazlallésu RT fu BCT
Tuszey T1-2 NO Tag Abdulkarim BS® %24% a6, 1998-2008 768 518 ATIAAA1M 7.2 T o elade
56 U Sawar 40 Hengtiosndn 50 U Seway 42 (319 518) ¥ BCT 287 518 v11 MRM Jewag 21 v
MRM+ RT #U71 5yr LRR FS (locoregional free survival) BCT $98ag 94 MRM+ RT Seay 87 MRM
Yovaz 85 5yr OS Sovay 87, Yevar 68 Wazdeuas 82 mud iy wu T1 snndigelu BCT $evaz 65
MRM Sowaz 49 MRM+ RT Sowaz 33 NO wulu MRM Sewag 84.3 BCT Souaz 74 MRM+ RT So¢
az 11 LVI+ wulu MRM+ RT $awaz 66 BCT $oeaz 29 MRM $aeas 28 LRR wulu MRM Sawaz 13.9
MRM+ RT Saway 11.7 BCT 508a 5.6 LR nusaway 8.7, 508ay 9.8 harsauay 2.8 muainu RR
Sovay 8.3, $ovay 4.3 uayievay 3.1 ANa1AU DM wWusewaz 9.7, Sovaz 27.7 uaziovaz 9.4 oy
&1 WU LRR 533150 DM Tu MRM $aeag 33.9, MRM Yoas 19.1 BCT Sovay 14 dlolnsziianiy
TINO 468 578 5yr LRRFS BCT 598ay 96 MRM $a8ay 90 lawil HR 2.82 fio MRM Wan1ssnwiue
11 BCT Yadeiifinasion1ssnw TN fie T2 isufiu T1 HR 1.8 (OS), N1 dieufu NO HR s LRR
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3.54 OS 2.64 N2-3 wigufiu NO HR 8.67 wag 6.48 muanu LVI+ Wiguiu LVI- HR 1.86 CMT an
LRR HR 0.39 OS HR 0.29 MRM Liguiu BCT HR %o LRR 3.44

Zumsteg wagmAnz® 1W3suiisun1s3nw TN Tu T1-2N0 58139 A.A. 1999-2008 646 518
Soway 69 BCT Sowar 31 i1 TM luld RT nqu BCT Sawar 100 16 RT Seeaz 92.6 boost tumor
bed 591 60.4 Gy lld regional node irradiation Segaz 81 19 CMT wuenguinndn 50 Ul BCT
Souay 65 TM Sowaz 47 T2 Sowaz 25 waziouas 32 mua19u BRCA 1-2+ lu BCT Sowaz 3.7 TM
Sovay 15 A519ANMIL 76.4 WU LR Sowaz 2.2 Tu BCT $osay 4 Tu TM RR Sazay 1.3 Tu BCT Sot
ax 2 Tu TM wuvk LR waz RR feway 0.8 Tu BCT Sovaz 0.5 lu TM DM nudeway 8 Jadeiiiinasie
0S Av N3le CMT HR 0.32 T1c Wigufu Tla-b HR 4.21 T2 Wigufiu Tla-b HR 4.71 LRR way OS
Taiwmnsineiulu BCT, T™M

De-la-Cruz-ku tazatz® Anwinani1ssnen TN Tu a.A. 2000-2014 f2e BCT wag TM Tu
szeedi |, lla yn318la adjuvant CMT 263 518 WU margin+ Tu BCT Seeag 27.9 TM Seeag 1.7 \fieu
WA excision uwazALae RT wi Sovay 4.5 Tu BCT warfoway 0.5 Tu TM Tal excision usi RT
ATIIAAATL 102 Lh wu LRR Tu BCT Seuaz 7.4 TM Saaz 8.9 DM Soway 18.5 Tu BCT TM Sovay
17.8 n1snszanevetaiensliwnnaneiufe lung metastasis Soway 31.3 %aﬁﬁgﬂwum bone, brain
wae lver athsay Sevay 14.6 10yr OS BCT Sovay 85 TM ovas 81 91 OS uaz LRR liunnsn
Aulu BCT uag T™

Bhoo-Pathy wagamg® Anwiwawes RT don1ssnw TN T a.e. 2006-2011 1,138 518 e
RT T BCT way boost 531 56-60 Gy PM RT Tu LN+ >4, T3-4 533 40-50 Gy luunesiedl LN 1-3
010\ade 53 U svowdl 2 Yevas 45 Szexdl 1 Sovas 28 spusil 3 Yevas 27 or3 Yeuay 80 LVI Seuay
34 wu T1 Ty BCT annfigade Souas 48.1 TM $euaz 38.2 TM wag RT $ouaz 18.2 NO TM Souay
75.7 BCT $98ay 71 TM+ RT $oeaz 24.6 LVI BCT $owaz 24 TM Sovay 28.8 TM+RT 3oeay 46.4
NAC TM $a8iaz 6.8 BCT Sovay 10.4 free margin BCT 91 TM 89.4 TM+ RT 83 Adjuvant CMT 1a
Soway 74 Tu T1-2N0-1 1Ju taxane Sowaz 15 14 Sovaz 82 Tu T3-aN2-3 1Ju taxane Sovay 25
Tu T1-2N0-1 775 518 5yr OS TM Sewag 94.7 BCT 3p8ay 90.8 BCT Sowaz 90.8 (liuanm1e) wui
N TM+ RT 81 5yr OS st TM eehsiiifodndnyie fouas 83.3 ileuiu fosay 94.7 Tu 363 18
7l T3-N2-3 BCT 5yr OS $osaz 94.1 TM+ RT Sozay 62.7 TM Souas 58.6 PMRT an mortality
Wieuriu TM HR 0.48 BCT wiguriu TM 1 PMRT HR 0.2 kanissnunluaueigtasiugnitensuinnii
laedl 5yr OS Tupuengesnd 40 U Sesar 71.7 01 40-64 U Sosar 84.9 @1gunNNuIaLiiy
65 U $ovay 81.6 lumeitongtiesndt 40 T 0 lu BCT ifieufu TM HR 0.1 TM+ PMRT iiguriu
TM HR 0.2 usinalsissfuluengunnn dlevinmsiaseilungy T1-2N0 577 51 wudi RT laigae
iy OS WU HR 1.22 1y BCT AU TM uag ety TM+ PMRT ffu TM @3u RT (BCT, TM+ PMRT)
win 05 TuAuegosnin wag LABC
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Kim wazang® wWsguiisun1svin BCT wag TM i PMRT Tu T™M szew T1-2N1320 51
¥1 BCT 212, TM 108 518 BCT RT waw boost 524 60 Gy egiade 48 U asiafan 65 Liewly
BCT 74 hinulu TM Sowaz 95 16 taxane, AC MF wulu TM snnnan@e wusewaz 29.6 BCT Sou
8y 11.8 wu LVI Tu BCT Sovaz 52.8 TM $oway 34.3 LN+2-3 BCT wutlaeninfe sovas 36.3 TMM
Jowaz 51.9 LR wulu BCT $ovay 2.8 TM Souaz 4.6 RR WU $98az 3.3 uazsovaz 10.1 DM wuioy
av 9.4 uazdovar 19.4 sudu Jedeiifinasienissnudentsd v+ Fahlianissnemeass
way T™ fina3nuilaifvin BCT Tne 5yr LRRFS Tungudilsidl LvI fesay 95.5 1iisuiufesay 88.8 lu
LVI+ BCT Seway 94.6 \iwuiu TM Seay 87.7 5yr DFS Tu LVI- Wiwuiu LVI+ Sesay 90.3 uagsoy
8y 82.3 BCT Wiwuiu TM #ie Seay 89.5 uagseeay 80.4 5yr OS Tu LVI- Wiwuiu LVI+ Ao Speay
95.8 wazsenay 88.2 BCT wWiwuiu TM fp Souay 95 uazsevay 87.8 5yr RRRFS Tu BCT Wisuiu
T™ Ao Sovay 96.6 Lagiosay 89.6 e LR luunnaeiusening BCT wag TM

Adkins hagae® Anwinanissnwr TN seninanisyin BCT, TM U a.f. 1980-2007 1%
margin negative (-) >2 uu. lng margin- Soaz 93 Tu 1,325 518 Souag 49 vi1 BCT Seway 51 ¥
TM uazSosay 33 1 PMRT englade 48 T yunniade 2.5 wal. asaafan 62 ey l¢ anthracyclin
130 taxane $9vaz 87.4 WU LRR Jovaz 28 DM Sowaz 43 DM Waz LRR Souaz 45 LRR wusovas
30 Tu TM Sewaz 26 Tu BCT DM wusesay 51 Tu TM Sesag 35 Tu BCT szoziiania LRR Tu BCT
2 U T™ 1.7 ¥ szezianfivin DM lu BCT 2.1 U TM 2 U LRRFS TM waw BCT lduwmnsinaifu HR 1.07
Hadedifinasio LRRFS n1slé CMT #ilifl anthracyclin wie Taxane HR 2.01 LVI+ HR 1.93 Margin+
HR 1.89 Tungy BCT dadsusnmiionnndindnifio engannnd1 50 HR 0.66 N, Wiguiu N HR 1.48
{Ja%’aﬁu‘i,umju TM @@ gr3 1gufiu gri-2 HR 1.94 DMFS TM tigufiu BCT HR 1.32 81gu1nnii 50
HR 0.74 n51¢ CMT 7l anthracyclin 3o Taxane HR 1.68 T2-4 iieuffu T1 HR 1.63 LVi+ \ieu
AU LVI- 1.62 N1 iguiu NO HR 1.44 Margin+ iguiu —-HR 1.49 OS TM iigufiu BCT HR 1.22
T2-4 WiguAu T1 HR 1.66 LVI+ Wiguiu LV- HR 1.56 N1#iguiu NO HR 1.45 gr3 wiieudiu grl, 2
HR 1.36 mslé CMT 7ilifl anthracyclin 3o Taxane HR 1.4

Kim wazamz® wWisuiisunisvin BCT Tu TN wag non-TN U a.a. 2000-2010 Lifilasla
trastuzumab boost whole breast 10 Gy A29@AMM 57 1Hau 91U 1,533 579 WUy non-TN
1,212 518 TN 321 578 01gwesndn 35 U Tu TN Saway 15.9 non-TN Sevar 4.6 T2 lu TN Sesas
37.4 non-TN Sazag 21 NO Tu Sevay 89.9 non-TN Sesay 75.5 ¢r3 TN $a8az 66.8 non-TN 59y
8y 15.4 CMT Tu TN Sowaz 87.9 non-TN Sawaz 60 LRR TN 3988z 2.2 non-TN $agay 2.3 L1deT3
Tu TN 398y 4 non-TN 3p8ay 3.2 nan153nw1 BCT Tu TN uag non-TN luunnsnaiy

Kennecke wazamiz®” Anwn DM lulsag subtypes 429U A.A. 1986-1992 412U 3726 519
\Ju LA Soway 44 LB Sesay 24 LB/HER2 Sewas 6.5 HER2 $p8az 7.1 basal-like $p8az 9.8 TN-non
basal $ovaz 8.5 nyavfnA1L 14.8 T enguade LA 62 T HER2 56 U TN 53 © NO TN Yevay 59.4
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HER2 Sesaz 42.9 LB/HER2 Soway 42 LVI LA Soway 37.7 HER2 Soway 53 LB/HER2 Souay 60.1
or3 LA $98ag 33.5 HER2 Saway 76.3 basal-like Souay 86.4 10yr OS LA peag 70 LB Souay 54.4
LB/HER2 Sowaz 46.1 HER2 Souay 48.1 basal-like Sowaz 52.6 TN-non basal 8@z 62.6 surviv-
al #8991n DM LA 2.2 U LB1.6 U LB/HER2 1.3 U HER2 0.7 U basal-like 0.5 U TN-non basal 0.9
U TN-non basal 0.9 U 15 yr DM LA 27-8 U LB Sesay 42.9 LB/HER2 Seway 47.9 HER2 Souay
51.4 basal-like 50882 43.1 TN- non basal $ouaz 35.1 basal-like, TN -nonbasal, HER2 Lfin DM
el 5 9 luminal Wnseiflosay 15 Y Ine LB & DM wirdu TN Tl 15 LA wu DM bone ot
ay 18.7 liver 598ay 7.9 pleura uag peritoneum 398ay 7.8 lung $98ay 6.7 distant node Sot
8y 4.5 brain $98az 2.2 LB WU bone 39vaz 30.4 pleura, peritoneum 3ouag 14.7 liver Sovag
13.8 lung $98ag 13.4 distant node $pwaz 9.6 brain Sesay 4.7 LB/HER2 WU bone 5awaz 30.9
liver 3988z 21.3 lung Sowaz 17.7 pleura, peritoneum $ae/az 16 distant node Sowaz 10.5 brain
$ovay 7.9 HER2 WU bone 398ay 30.1 lung S8y 24.1 liver Sowaz 23.3 pleura, peritoneum
Sowag 16.2 brain Sowag 14.3 distant node Sowaz 13 basal-like Wu lung Seay 18.5 distant
node $98ay 17.2 bone Sowag 16.6 pleura peritoneum $98ay 12.8 brain Seaz 10.9 liver Sou
8% 9.3 TN-non basal WU bone Sagag 15.1 lung Se8ag 12.5 distant node Soway 12.3 liver S0
8% 10.7 pleura peritoneum $88ag 9.2 brain $988¥ 7.2 bone metastasis Wumﬁlqﬁlu LB/HER2,
LB, HER2 So8ay 21.3 wuﬁaa‘ﬁ'qmslu LA $ogay 7.9 lung wuannlu HER2 Sowaz 24.1 TN Sovas
18.5 wutlesdign LA $evay 6.7 pleura, peritoneum wusnnfiasilu HER2 Seeay 16.2 wutfesiig
Tu LA $evag 7.8 distant node wusnniignlu TN wutfeslu LA esar 4.5 brain wuunniigely
HER2 ¥eway 14.3 TN $ovay 10.9 wullesiignlu LA fovay 2.2 bone \eifisuiu LA TN HR 0.4
8181Mn31 50 HR 0.6 liver fuflguiu LA LB/HER2 HR 2.3 HER2 1.7 CMT HR 2.3 LVI+HR1.4
Basal HR0.5 T3-4 HR 0.5 lung dlowleufu LA HER2 HR 3.2 basal-like HR 2.5 TN-nonbasal
2.1LB /HER2 2.0 distal node Lﬁal,ﬁauﬁu LA TN HR 2.9 CMT HR 2.1 brain LﬁaLﬁBUﬁU LA HER2
HR5.3 TN HR3.6 LB /HER2 HR 2.1 T3-4HR 0.2 ms;mm'w 50 U HRO.5
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N1S21vaUASAIB LKLY
lastgmwnivsvasnegaunnio
LWDI1vuUNUtuNIsSKHIAQ
U:SVIAIUUHKAYA
TasunisSauvnadgnIStHeN
AdUNISKHIAQ
(imaging-guided localization
after neoadjuvant therapy)

f a v ¢

AUYUUN NN

unin

mssnwsensiiennewindn (necadjuvant therapy) lufihenzduduudunisinw
mmgméw%ﬂé’ﬂasmzL%&Lﬁmmﬁﬁmiqﬂmmaﬂiﬂ (locally advanced breast cancer, LABC) tag
AUreuzSaunwn inflammatory (inflammatory breast cancer) \ieanauinvastounziSiuas
ylnssnuiivssansnimunty venand lutlatuldfinsdnwdenmslivnoudidalunds
FiheffAeunziSadunvualngfidosnsnssnuisensiifauuuanuduilagisuzise
WunszesSudus Ity

nsmevaueienisinwdensiienewidadutledeniafiddglunisnensallse
(prognostic factor) IngWudIN1INBUANDININEITINYUUANYTA (pathologic complete
response, pCR) #aIN153N1AEN1TIREINDUNIAR ﬁ]zsu'aEJLﬁmémemiagiamImEJ‘LJs”mmaT,iﬂ
(disease-free survival, DFS) wagdnsin1segsenlaesiu (overall survival, OS) lneangnguues

uziSaiunuda HER-2 positive wag triple negative Famauausslannenissnwimenislienneu

@
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H1dn Teedlseauimmusasinisia pCR launnindesas 60" Aslunsuszdunsneuausso

mssnwensiisnewindndsllaudAgydlundveInIsneInsallsAkaz NS NIAUN TS N

nsUsEiliun1snauaueIvasiauLziSsRan1ssnEIREnsIBnauNSHNAALAY
NN3INUNUNITINEINDUNITHIAA

msUsafiunsaevauawensihumensiietewhdarudnsusadutounssdinge
ogfianuimenazdudeuiosniinauisuuiamiainsinviiatugy agnsdniay
(inflammation), n1stAANSAA (fibrosis) Lazn1sINeveaiofouzide (necrotic tumor) 1Ju@u
TngnuinAutuglunsUseiun1sn e UaUe a5 N1men1stReINaunISNIFnlUN1TR S0
Wunmekuuluwnsi (mammography) Uselnaiiaeay 74 N15asIatATULMEEans191R Ui
Yovar 80 warnInTIUNEAduLImANINTh (magnetic resonance imaging, MRI) Uszaine
Soway 84

Hagtunmsnsainuusoaduusimanlniiidunisnsefiausaseiiunsnevauedse
ms¥nwisenslieteusindinldusiugunniign safstaglunisneinsainsnevausmnmens
Ineuuuanysel (pathologic complete response, pCR) Iidfign usagnalsnmdagiudslsid
AuzinN195511lUNI TR INNTIEINEMEINTINYIRIENsIEInauRfn 59uda
n1sUssfiusisninmedsd@ineronavhliiinisusedivauinvesseslsaiivannitannuduass
(overestimation) waytiaani1Auduase (underestimation) 16"

dwsuammiilinisseusnevesseslsaunniiananduaimdsnnisinusme
nsignneun1siIdnUsEnoume®

1. MIAnNIRaNIoNITONIEUNEINITINY (fibrosis and Inflammatory change) il
15959998 LNSUNS 8 ANI191R D199 LEN TN NS U B UL Uaand IS S N A uLziSs
fwdoogldlidnau luvuzinmsnmaduusenauusimanliiihenadmuidy late enhancement
Tngiamzlunguvesuziievia luminal vlsiliaansousnanusiSsimdoagls

2. nsmeveniieifenzide (necrotic tumor) wuiimsmeveniiodouzideenaay
wansdnvazdufeuidonnmsasamed@ine i uidnegliidiuns enhancement idaauy
winehalsAmufgiliaansaueniunziseiivasegle Tnslanzuzifaniin mucinous

3. foudloviinsssumiidandeny (residual benign masses) nudwdsnlasunissnu
Fuenaivdanateuievdnsssunuariounyidainaziivunanas TnofounsSsivuinanas
17NN

Tumsnsefudng ameihlfnssedivanevesseslsatesnitamiduimdsain
n3snemgnsieInaunIsHIRnUsENaUMIY

1. uziSwianndnwazdusuuildlddeu (non mass) wWu uziSesda lobular (invasive
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lobular carcinoma) uiEawila luminal wazuziSeuiln HER2-negative iludy i sdossy Tades
vouwaveSsfiinasdvwslunajnifidiuainnisnsamededineudusdmiudtiongui

2. uzsiadifinnsmevaussionsinwisenislveineunissdianuy nonconcentric
shrinkage @afnaznuluuzidaeda luminal

3. N35NWIAIBEINGY antiangiogenic WU 81%iA taxanes war anthracyclines il
antivascular effect vy enhancement vasfpunzisataras saufufiuludnuuzves
late enhancement 1¢ fufulun1suszifiunisnevaussdenisinudenisnsaaiiundae
pAuwimnllugUaenguiiTsnsil dynamic sequences ndsniinnsdaansiiuisdosation
360 AunfiionsUssidiunisnouausIanITINYILAE NI TNUALNSKFR LA g BTy

nsMasunsnsdmsutheildsumsinudenislfedeunsindativegifureuin
vossenlsniitadousniFuimiuveuavesseslsafivdosgndsnnldfunssnudeeuaiividn
wonNTin1TINg radiopaque clip UShaiideufinuniseusaiinissnduiolunsa Lﬁasd’gaizq
Mumiswastounzisenatinnadnamdnldsusneiivitnuiislunisussidumanens
Fneniiuzan tumor bed 16

dwsuseslsaiduiiuyuiifinandesgudinsinu o1afnanuzisdidinaniesy ns
WasuwamiIns3nwivienismevesmaduzids (tumor necrosis) Tngfinnsasiaiinunsig
pAuwiman i lunsdifllannsousnanmeesiiuyudenanld dafunanemsfinuTauusdilf
yhmsindafiuyuiidinaviesgosnitan”

Tuilgtuldinsfnwdsnisdatutiouiim tumor bed viodwitAminduseslsafine

1 @ [

ogndaannmssnudienislierdeunsidalagldnmmesed@inerhmaieyssifiuneise
ooy warilunauslumssnwisesuaiiviiauuy de escalation lunguiiheineuauss
195 sfieansenissdintunguiUie exceptional responders fifinsmevausmIIne Fine
LUUANY SNSRI UL tumor bed wiesetlsafivmdnng” Tasannisdnwmes Tasoulis
etal"” wudﬁmsﬁm%ymﬁaﬁwLﬂ%qamqagmmﬂ (vacuum assisted biopsy) Iaglgininnissed@inen
tha AU3ia tumor bed fiflvunatiosndt 2 #u. uazldsuiutuiendietios 6 Fuarauns
yuneuz§eiivdooglfuusuazindete udegdlsfimunsinulusuiuuisnsiomsmsng

LAY

ﬂ']ﬁ'ﬂi%Lﬁ‘IJﬂqiﬂaUﬁua\‘i"UaQﬁiau‘ljléqWiga\‘l‘U%L’Jm%JﬂLL%ﬁﬁﬂ"liLLWﬁl'ﬂigﬂqEJ‘U?J\‘]N%L%\‘]

ABNITINBIRBATS IHBIAOUNITHIAALAZAITINNUNITINEINBUNITHIAR
nsunsnsranevemyddludmemihmascuinasnud dulladenisiidflunswensel

IﬁﬂﬁgﬂuudiwmaﬂmLLazé’mwmsazﬂJsam‘lmm’amawﬁﬂaa (overall survival) saudslalunisdnau

Talun1slansshwnaeen (systemic therapy) Lagn15a18598@UINMNTIEN
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Hagtumssnwuieafudemiimdesuinusnusuuliuiivndunsidalidosas (less
invasive) Liieannzunsndeuiiindundiainmsinulaedlidmansenusenisneinsallse
nMsHRaseNTIdeLTie (sentinel lymph node biopsy) 3siunumanntusazifunssnm
wasgiulunsussfiuszezvedsauinausnuidvivasadunitaualillvgundn (T1-T2)
AlalfinisunsnszanvvesuiSeudreniindes saufansaifinsasdonisunsnszangldds
feumassINNInT IS iEneReimsaTetwienuiinsunsnsraeve sl wen
duvdoslsiu 2 deut 2

dsuffthefifinsemstudenuifinisuninsznevemsiiludeuiumies fhagldsy
msdnwmemsldedeunsiidaiieansyervedsanaivsnafeuiiiuuasseniivdodisnug
TnemuinUszana Sevay 40-75 vesthedldsunsinmmesieumsiidniinisme vausmane s
IguvuanysiivewemiEesunnsnu

MsAnw ACOSOG 1071 Igvhnsanwiieafiumsridaseniimdeneuiiuaiiosedis
Felumsinwidtaeiifinisunsnszineremnisludvemindemarldumsdnundonislie
reunsindn Ingszyndnsnisifinnaauan (false negative rate, FNR) 91nnsmsaase3siilingg
RAudorar 10 Swzvedinmsinunmeisiamsaldfidumadenununssnuensiidasenth
mﬁaqaaﬂﬁwm (axillary node dissection) Lwiashaiiﬁmumiﬁﬂmﬁwué’mﬂmnﬁmmaa‘umaﬁa
Zovay 12.6™ warannsdnufiinsisendeutunansunis (multicenter trials) nuindmnsinisiin
NAAUASIAsgINIIFeTas 10 (1337 1) amgeraiinainnsnevaussvidalasusuasivadaminly
Aansiasuulasmsssunevesieniidssusnasnidiiosanivedianiety fuiuideinnsld
wAlasY q Winduieanshsnsianaauansd wu nslianslumsasamsenivdoasuiiua
go9viln (dual agent) Usenoumiy blue dye Way radiocolloids LLazﬂ’limﬁma’Wiamﬁ’Wﬁm

= £ ENGEY
WUNLUADBNUINTU (A15197 1)
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M9 1. KAAIERIINSAANAAUANINNTINYIMENMSIARReNd I owuiiualunguUae

inswasuwUasvesreutudesduau (negative lymph node) ndsannlasunissnusieen

& -(11)

ABUNITHIFA
Prospective | Overall FNR | FNR wsmnusuauses e awuiia FNR WUSenumALia
trial (3awa2) (Bowag) Tunsasiaseutnwiiasuiiua

. ) , ANURALFL? ansaeeviin

(single agent) | (dual agent)
SENTINA 14.2 24.3 18.5 1.3 16 8.6
ACOSOG 12.6 31.5 21 9.1 20.3 10.8
SN FNAC 8.4 18.2 49 NR 16.0 5.2
GANEA 2 11.9 194 7.8 NR NR 11.9

FNR: false negative rate

whnsshdmidentmdessuiiuasenegates 3 deuasnusnsINIsAnnaaUAIAN
Huihimela winuifthefaunsaidaromtiindeseuiiuesendisuiiisiuausin uavoels
AmusonivdosfinunisunsnszmevesrSaoumsinwmenselildsenivdessuiiuaiinge
NUNaIINLASUNITSNYIENS IR RN SHIAR Y

é’qﬁ?u{]aﬁ;ﬁuﬁaﬁmﬂﬁﬂiumimé’mmmﬂéﬁmﬁaw'%nm%’ﬂLL%LLUULawwﬁ (targeted axillary
dissection, TAD) datflunsrdaidestundesfinunisunsnsyansvosmsSanounsinmsens
Wmdaumimé’ﬂﬁﬁmsasqﬁwLmu'ai”i (metastatic clipped node) Tafumsidnsoutidess
wiwa Inganmsanymuinmedaiaunsaansnsinsianaauadlalnenusnsinisiianaauans

agfi¥ouay 2-6.816 1719

y ;
n13399Unsalvsuislasldnmnieedinendinaine aunulunisiidie
nsneuaUBdenIsinwImensetneunsidntulagiulanasuin vilinissnwisie
nsrdRLUUanui i ulumssnwtenguifedunsnsgunsaiddumisagld
Amnesedingrthniedsfiunuimdrdyfinsreldnsiadawuvanuduuildazainuasd
UsyAvEnimanntu Tuefinfiiiuannisnsgunsaldsumiaiionausulunisiidadidissnisldan
13 (wire localization) urlutiagtuldfimaianngunsaisumiduguuuuduitidaimig
(nonwire localization) sevagyilvaaanlunisinuanniu®
Fupoulumsmausunmsgunsaitmumidagldnmmesdine v fsdumdazdo
yumuneSE e i dossdsamanmamame Binennnmsatudefievssduses

lsAnazegUnsaldiiums Intudensukuunsasanessd@inenananagldlunisin @@y
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ogfugUuuuressoslsn niulsdnlunanesuuuy mslisanmendlunsihmaanduisnng
yhldheuaraganinniign ndwnfifimnsgunsaisumisasimateamuunliunsuiiedusiy
Fuvtiavesgunsnl Lﬁaﬁmiméf@ﬁﬁuLﬁ@ﬁéf@qmiaaﬂmLLﬁ'gmiizqﬁﬂmwaaﬁwﬁaLLa:ﬁ'ﬂUa"m
AMVN9SeEINe (specimen radiograph) LieUszidiuseslsrazdaslidasunmdvsuinsesisad
FoansidiheenunBeudesindelil desdinsidamediulmuiindundeld dwsuunensdififiany
Fudoulunisinw nisuinwmnIefudasundiiedisfuisununisinuazylinisinud

UszaninmuasiinUseleviasanseg U™

=

watlawazaunsalnlilunisydunissaslsansiuiauduunazinus

o

Qe

o o

gUnsaifflilunstsumbsseslsafiannsaldliiaiuinaiumuassnusuvadu 2 nauluey
1ol
1. msasumisseslsalagldaantmg (wire localization technique)®”
nstmundsseslsalaglanimadunaiaiidnmsldodaunsnaennfunalunsdsuwmi
seelsarfioraslun1sausunsinge Tnen1saniunisainanansaldsantuninnieyadine e
vanATaeT Ny Sansead n1snsIeeRAuLLEnlni (magnetic resonance imaging,
MRI) wazn13nTIaselalasentisdnesimes (computed tomogram, CT) Tunnsiinig
Fumerllumsrantmeszdeinsiiduhsutunmmese@inetlumsasuann
Tnsefuseslsaiideanisazsindauasmnseslsalivualvaiuinniy 2 u. seelsaunnnivisseslsa
visoRuyuiiidnuariadeiinszasegdutinaniasefuuuy segmental enqazdiosdinigld
mathmannmimdsulddudnune bracket fieliaseunqusselsamuafidosnisinn taglad
Todnfinidessrarvineseninaaintihyneusiagdu
Hosmnmsdsumisseslsalagldmemimnsidmvesmafiviong uinasuuondu
voaffthe (U 1 uaggui 2) dafunismematmisdsmstdlutudetufuiifinmeidndototy
nsvfusuvisesaantimis uegdlsfnuduegfuaumiouveahsnuisorafineusuiiiels
WNzaURDaNNIAABULAZ USUNTUNTYINULe
Forvesmstswmisseslsalngldanimeie dussansam lnenuidnsivhliueuws
voafaulmAnupSInMEeiae T tegluristeray 71-87 Tufuiinademerideiio
fumstmumissesTsase iz
Fodvomstmumisseslsalagldmmimfonisiiavdesdinmsreandmsluiuiidng
davinlienainanuailunisuneunazerarlnAatymeenssmsldvesida wenvnil
fheeeziiemaduiinaiiinsmaimditaroraindufoudon (hematoma) uitaiy
suftenaiinzunsndeuiiiintuainnisiimanthmatnviedinsedeuluanumiady (wire

transection and migration) Wu nsiARsusunUsesaIniInllugewssenyiiiAnnvau
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Frwenangeandivlurendeiuen (pneumothorax) wenaninisdendiunianiadivesan

o

wnsldsumsivualaedunndiininanisdienvaglinssiudumisiidagunmdnensdawa
Tunseindnle
dusunsdinundsseslsalagltainiimeniusnasnusuulilasuanudeuuininiieasan
AR NEwnIndaulauInnIAuT A UL T UR WL E N BENIN e NN FUT s UkaY
HlaseassfidrAgiu brachial plexus wazvapadoALAILAZAUINASALS (axillary artery and
. = o d' ° ~ 2 ° I a yw I o A v ~
vein) syuieiilantanalniimisaziinismasuliannsiuniadulauinnanswrdsidnuaiiasain

Wuusnaninisdsulmuin®

U 1. n. uaz 2. Junnwansaandeuduildimidunstmumisseslsaiionnunilunisiidn

TngusnaUasvatadnazidnvausnanataiu 0. Wudnwauswuunzve (hook) way v. 1Wudnwe
WuuASBIvIINEgN A. Li‘]umWLLamé’ﬂwmwaqmmﬁLwﬁaaguaﬂlﬁwumaqéﬂw Feonavliliazain
AUNYLALHDIINITIE NS TS DIVBINISLARDUTNIVDIAINIINGATLAUILAL

¢ a o L3

ANANBLAY WA WeY AUBTUN ANAIUNDS
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JUR 2. flhendeeny 42 U lisunsifiadedndu triple negative breast cancer n. waz . u

AuuslawnsUluvin MLO way CC uanalsidiu an irregular indistincted hyperdense mass at left
outer mid part A. Junndans1winuanidneayes irregular indistincted hypoechoic mass
2. ua 2. WWunmuunluunsumdsndigiaglasuen AC 2 cycle wuindeuiivunaguasinnlaes clip
ogfluvinndou 9. way o Wunmussluwnsunananmsdsumiuiom cdip fean . Guam
specimen radiograph wanslidiuing clip LLazafmagﬂmasﬁuLﬁa HANIATIIN N TIenlugie

yeillinunsndoegveseaduziie (pCR)

2. MsthunisseslsalagliTanthniswiindunludliain (nonwire localization technique)™”
Jumaidanfinisldounsaldwmar Sudygraduguuuusng q wiegrgthndunisiida
Tnensnedagihnissiadunlildainiiessymunisnnuiinnfanansaldsiuiuuunluuwnsy

DANTIVIIN LAZLATOILDNTLSOABUNILADS LUNITUINIG wedeldarursaldsiudunisnsa
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pauwiwanlinlunsdmald Tunsainseslsafivunalngvseiivaresunisaunsansianiima
yilpduililiaiavargdunusls uirsnazinsiuegalos 2 wu. wialiduladazaunsaueniu

[

N Tagusassuisldedigndes uregslsinufdndidediialunisnedagihnisie
Suililvaalussuuiuniuasndsdorailiaiosfuduaaaunsasudyanaldifosumia
WenluvueifisususluiesidadsmsinsuinndudasuwndmngeainisnsTamimidly
SULUUAINAN

fofvesnstmumisseslsnlnglianimetinduiililiain fe flhwavanauisinniy
ilesnlsifiduvesmaiindosguinusuusniunuar iifinundssannisianthmaedingse
finsedeuluandumiafy aunsansssmiinnounisiidnlivans uluegfurinues faniild
venniivmsdnunuinsitanihmesiaduillsldaemiliinmidodedlilitimneeen
Tutnaiidesniuasriliiavosnisinuiludumumenuiinthnsldanime® mstdums
seelsalnglifanthmeviinduitlilainvilinsridauuy targeted axillary node dissection lét
avmnuniu pudsnadendumimadmestanimmdsidmasiomaianiacn

dmsutaidevesnmsdmumisseslselnglitanimseinduiililiain Ao ldaunsadhe
FuntavosTagumsldmniinisndinsafusumisseslsefiiaund ldanunsolénisnsaade
auwsiwmanluilunsimaiionstanthmald ddidediinizeszoginavasnisnetanima
vanesuazanTneAesavesagimaiideudnag

Hatutaguimeiaduiililvaniogvansuia dutelud

2.1 Radioactive seed localization (RSL)**”

Dudinduiunnmsd 1125 Afwdendunenvhanlnmidendusdedyaiauagiing
14 gamma probe Lﬁuﬁa%“ué’zgigmImaamﬁﬂ%{?’ffa%’ué’@mﬂzus"mﬁuqﬂﬂszﬂﬁiﬂumsmﬁmﬁauﬁﬂ
widensuiivald mededlififes faludemesmudnvesseslsaanfans anunsonsTasims
vindl3lede 5 Fudeunsehdn uasnuidanivileuwavesteulnannuzdanmsims
dheFsileglutnadesas 74-97 egslsfnutamimmeiatidumstusiunnmisd Tefosidediy
muAuGeweInIUasnfsnanstufunssdidew foRmuedaasensavinlildsuanudenly
nslinudosniniagumnasiindu

2.2 Radar reflector localization

mﬂﬁﬂﬁlﬂumﬂﬁqﬂﬂizﬁ radar reflector \Jushdsdyaadsfidmlsznauves nitinol Tu
Whadmuitusenuitetaslunisianeiuiedeusnad afe (antenna) uavil percutane-
ous probe $auifu console system HushSudyana walndezidesirludomssudnues
soglsnnniamisdenssiodlsiifu 5-6 wu. vnsifthsususuluowigs uitamihmedaian
Tdlitounsndnlalaglisifnsseznm Jumnefadlitiunssesisalunsdvssdineillésuns
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Wavesenimdesdivuadnaniiotaglunisnauwunisinga Ingwuindasdiilrveuwaves
ﬁauﬂimmﬂmL%qmﬂmiﬁwmqéhaiﬁﬁa&ﬂuﬁmﬁaaaz 85-93%% yananinasld radar reflector
localization laifigadestuansiusiunnmssdviililidestinmsoonunsnissng q lunsmunugua
5996 radar reflector ¥lAn artifacts lunisasrrduudivaniviifieadndesdlofisuiu
Fanuiledulunsdiidosiinisnasuudeeduudmdnlniieyssiiunsmevauseusi3ms

AMNLNSeAL U TR 2 2

agelsfimuiinsAnuieudiounstsunisseslsalagldarnimiaiunistmumia
soulsalaely radar reflector W m19®? wuanldfinnuunndnsedrsddudaglutivesnadns
ANMSHIFR WU USinnsvesiuile Shsnisihdaduasdnmfiveunavesfoulsanusiss (Ui 3)

Tuwaiedin1snyiedfuszenain1sae radar reflector neun1sfaiusasnus
Tugtheildsunssnusenislisineunisiida wuitn1591 radar reflector Tugftheflegluzag
neunsvgaiivdavieseninnmslieualivndn 8 dUavineunisiidnazanansaIeianivig
1#di30 Sovay 100 Tdselvimardasoutnindeuinnsnusiiimsfigaininmaumndnszas
YosuzSmarinignerauld (clipped metastatic axillary lymph node) ldusugranngu®
\ietheandnsmsidaraavaddumsussiiunmsunsnssaevesssdludmemiimdecusnasnug
(U7l 4)

drnsudunaulunising radar reflector Tun1sasuussaslsaazinisidwutimiaiianns

ady |

radar reflector UsiauARAUnATIFeINSHGR Inevneusengranuuzdnlilddanihmeshusiums
AaRnUNAUSEIN 1 93, feufiarUdes radar reflector usunsandufealdfaunimarmusiumis
ARAUNAUSZI0 0.6 931.% Favilvannsaand radar reflector Mfusluguaznsadumisfidasnis
FoRwannfiintuldainnisld radar reflector localization winanlilanansasudaanaen

reflector 19 &ee1aiAnndTngiiaumuiniuu1awiinegnsinaiasening radar reflector fiu

% =

handpiece W ApuiieNiiuyy nowden (hematoma) kazalinumig Avilinissudyginain

Y

radar reflector 8auaslan?”
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3UN 3. fUrengeeny 45 U lasun1s3fiadedndu triple negative breast cancer n. lunimuuy

Tuwnsuvaad Nt il MLO wandlsidiu indistincted hyperdense mass at right lower
inner quadrant with internal clip and enlarged right axillary node with loss of fatty hilum with
internal clip a. Junmdansnsnauansanwaz s iregular mass with internal clip %., 2. ae
1. Wunmussluunsuveasusdnaualuvin MLO wagyh buttock Safedans s wdsanniiy
Uheldunssnendeen AC 4 cycle wansliiiuinfeoulassouimassivnasnuitivundnas
wn 2. Wunnuuluwnsuiivansliifiunisng radar reflector ivgias clip ety wileanindou
frunguatestednau luragiivinasnusliannsansgunaaimumidd esaneglusumis
fidnun 2. Wunmn specimen radiograph uansliLiiu radar reflector wag clip Tu specimen wa
msmmmawm%‘immslur;:iﬂamwﬁlm’wumimaaazvjsuaqLszjaémL%qﬁu‘%nmﬁauuagu‘%nwiamﬁw

1894 (pathologic complete response, pCR)
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3UN 4. fUhendaony 57 U lasunsidadeifunsisadiuusida uminal A n. WJunmuualuwnsy

Tuvin MLO wa@ns an irregular indistincted hyperdense mass at upper part of the right breast
(@na9) and an enlarged right axillary node with loss of fatty hilum (ﬁﬁ@ﬂﬂi) 2. Wunmua
Tuwnsuluvin axilla wanslidiu metallic clip mqagjﬁu’%nwiamﬁﬂmﬁaw’%nm%’mﬁ Tnestauth
wiaeslvuaidnamdsnlasumssnumesuaivite a. Wunndansieng wansliiiudnuuy
vosauthivesuinasnuiifeavegiulu 1 Wunmdansemduansdnumstounsieidonn
dnasuazinsnesusunaimdadietislumsiide o Junmuasluwnsalur axilla wans
TH%un15219 radar reflector assfuntsesinmassusnasnutffinsnnauliiitedielunis
4oy <

HGR HaNsAsIInIne S Ine muhddiuiSundesgnsnuinaioutySdusnuunassouimden

Usnsnws

2.3 Magnetic seed localization

Magnetic seed ﬁﬂ%ﬂﬂ’?ﬁﬂﬁlﬂu stainless steel HuunUszam 5.0x0.9 1. 6 seed L3
Lildfinaaudfiveanisluwinvgn uianunsagnnsedulidinaaudfninanainnisly probe vinli
dnsavensvezsEuiadin seed fu probe 18 mpdaiaziidositnludowosmudnvesseslsn
NnRmsBezdedliiiu 4 e, vazfifiisususiuluviewsindn wasnuidnsivinlivouwnves
foutrmnupSsnnsimeeiitegiszanasosay 837>

fovosnstsuissoslsnlagld magnetic seed fio anmnsnaglusnenigliuulaidia
szuznan wavinazlidesfinisedousumisues magnetic seed anFumaRY wonNiinIg
Uane magnetic seed lngldidutimis avUaesanuinalareduililenidlunisiianisuiniu

o o a [ 1

falAsIaseEAUSRSnusnUla g

o

21, 30)

v

TodnveIn1sTiuvisseslsalagly magnetic seed fie lanansaldlugUleiinasld

\38INsEAUIILA (pacemaker) we implanted chest wall 19 uazgunsaifildlunsiidinazsioadu
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w3esilovfianonferromagnetic ialdlfAnduaaunsnluvaedild probe Wmndlunisungn
wanntl magnetic seed JuiiliAn artifacts lunsasrenauusimdnlniihdeudrannuszua
4 wy. Fee19danarionisUszifiunsnovausssssnalivialuitiedldsunsnsiadiune
AAuwlmanlH

2.4 Radiofrequency identification (RFID) tag localization

Wumedafitinsldnauing fioudauazdstoyasi q RFID tag fvuneseana 9x2 ual. Tng
usiay tag IilflarsE U@L RIIEANTALARIUL RFID localizer reader device Tévilnsdliifing
T4 RFID tag nanesuvitsdasunmganunsamanuduiusvesseslsausasfuntsnin RFID tag 7
Tdlé wonandannsnoglusameldunilisiinssezine uithetusshildfinsfusesdady
manslunisté RFID tag lunsimumistesdimdesuinasnug uriursnsanwildiinisneasdy
Tun195hwtuv targeted axillary dissection®”

o

ogdlsfimunstiiunissesisalagld RFID tag Ssnsdfesiinisliognasesings Yelugieis
mﬂdm‘%mﬂizﬁuﬁ’ﬂﬁ] (pacemaker) LLazﬁﬂaaﬁﬁmﬂ%} automatic implantable cardioverter
defibrillators (AICD) uenannii RFID tag Savilsiiin artifacts lunisnsianauusiwdnlniilidseana
2 .

2.5 Marker clips and intraoperative ultrasonogram®”

wadamseallngldsansanihmaietmumniseslsafiiaun Tneaduildinasyi
nwidn vielamiden Taseduuisinveiinsiefuieasiiaunsagaduildhlindsanms
1neway 1 faiesiunadlddntuannisnsaiesansenduazazaes q wWiilddatosaas
melulu 12-15 iheu

FoideveavaininenaUorvzndouandumiingiduagdanulnainasladfu 1 ou.
Tnefivsnasnuiilenafiasndouanduminiuldunnnifiusnaadiug venanioraiadam
Besmsueaiiunndansvasuazingale

2.6 Carbon suspension-based localization"*”

Humadeilflumstiuwmisionimdonusnasnug Tnsn1sianans charcoal Whluiiugm
YauvaanimaADs (cortex of lymph node) Fsanunsavilunaiefufuiiinsnsetuileseon
dmdes vdmniitnisdnes charcoalaziudiudnuas hyperechoic halo seu q siouimdes
Tunmsansremduasfiududmusnaseutemimasmasivihnsiige Tnsasainsinglau
6-8 LAOUNAINIIAN

¥

Jonvaunailail s Ldesin1stiurisidiunaun1sEse weagelsAnunsensndaw

N

Y NUNADIUSIUSTILSIINNISTF AU T LN AL AN NSHIA AL LB D0 NUININNIINTI TR LIUS

¥

AIIOU TIDILIARAMINEUAUAUNTRIFRRDUU IR IUTILALUUTIY blue dye 19 wonain

v
N o

fronanuidusesdusnuRvainsnusag1easle
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2.7 Radioguided occult lesion localization (ROLL)™
Wumasiafiinisinans 99mTc-labeled human serum albumin 8aludausnunlndiu
Muwnta5eelsaNAaan1sEfnlnglsN 1NN EINe1dINe Tneazdnniely 24 $luInaunISHIAR

[ (%

wazlyd hand-held gamma ray detection probe lunssudyaaluvuzyinnisiidalaedednng

7]

= v

vounaiaifeasililumsdsdyaanduasiudunnmnisd Fssedinnnsnisamunuegiunsinse

Tunnslgau

unasy

nnwedalumsisumisseslsalagliTanthmiseiin g faina1nan Sdofuasdeids
TumsldnuiumndstudsaguiElumsed 220 fsdumsdonmadaiimnzaulufioudazne
ufserumiorlufemwesgunsalfelimuddguasidesnnnisneuaussionisinuenisisen
rowidasiruuanafluiasusiarse nsgunsaitsumisaglinmmesadingnime
Wenawlunissidnuzisaiuimdsanlifunisinusenislierdeunisiidadsansvinlugig
founslvendnwrtendsnldzunmsdnululivufiolinsssydiwmietounzideiisnuunay
souiwdosuinuinuifiinisundnsrarsvesusSeilfusiugunnty

anihenstmumissenlselneldTamindunisindadu msfeassewhedasunmduas

SduwnmdtanunsinyuieidilanssiulianuddgiveUssdnsamegegalunmsinwididae



A15197 2. agumaiiansy

o

Practical Strategies and Innovative Approaches

for Improving Patient Outcome

wiaseslsalngliianiimeiingns  (wire and nonwire localization)™”

o+

1

gunsal a3 (wire) Radioactive seed | Radar reflector | Magnetic seed | RFID

wadn (G) | 20-21 18 16 18 12

37A7 20 20-50 450 400 550

(US dollars)

szaumwan | Lidinie Taidndin 6 4 3-6

flanunsasu

Seyaynadlél ()

SvezaTi 0 5 sl s Taldiim

annsnaglu (>30 ) (>30 ) (>30 1)

Twmald (3u)

Tof - Yugunsel -denugemgy |- denudaven | - Sanudaveu | - Ianudaneu
winipien Tumsdpsnsiaan | Tunsdn Tumsdesnse | Tunsdn
Tannsolld - annsoldgungal | M3 0 PN
Welinsnm | uwuudeoduild |- SAdtifact - Wbl - RFID usiazsu
aduuiwdnlnih | Tumsvhenga Tnnlunis PWIRLAN Feiliavsey
thnala sewthindes AT lany

wudiua pAuUEnih

Toidy -omifedtn |- esmnidunsld | - enafitiym “Sdudedd |- deddifudia
Tumsdn antiunnm$ed | ludoweinsiu | wledlesndn | aunalualluns
2ratlelo Jefoathnmsnsfi | dyaaddvnd | A Nonferro- | 1hwn
- fanuides Wunadeatiu AVIUVILLULUN | magnetic - §iArtifact l¢ann
fianaedl mmlaonnely | 08n195Ewieiniu | surgical tools | Usyanad 2-5 s,
nswdeuile M3l Audasdtygna | - 8 Artifact Tumsnsame
Tnetanznan AU Inssd W fowuden Thnnfdacm | Aduwsdwdnlndh
Tausnmsnug llewnsaldlug | lumsesade | - Single-use
- fitheenaddn thefiflomsud | pduwsiménlyiih | surgical probe
Tslazonnauie a3 Nitinol/ -Tlennsaldiu | - Sdlafinnssuses
Mnmsiifann nickel ffihuiid Tiflddsusmia
UnduegUsIN implanted soglsAusasnus
UDNAIFN cardiac device

RFID: radiofrequency identification
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anun:NIWMuSVasSngn
vdvusSvIAuLMUBiaudv
molecular subtypes
(imaging features
of breast cancer
molecular subtypes)
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AUYUUN NNRUNG

unun

SagiiuruimsdumeluladifafuiineTuanadanufmmtanu Tnsnsudssess
Wuuauwiaves molecular subtypes viliAnaudlaluilsauasmanensaivedlsalaniu
sufaielumanununsinuiliinnsgiusasivssavsamliiuiisusSasuy

M5ATIINUENIDDNTBIEU (gene expression profiling) sz aduandu 4 wila feil
luminal A, luminal B, human epidermal growth factor receptor (HER2)-enriched ke basal-like
tumor® ? TnauziSadulusas molecular subtypes azinsnennsalvedlsn Nsnauauassanis
$nwn wazdmsinsegseniiumndnaiy wisgdlsAmumsnsianisuanieenuesdu (full genomic
analysis) ﬁiﬂmﬁiawﬁwqa et the St. Gallen international expert consensus panel® ? 3gla
wuglEin1sld semiquantitative immunohistochemistry (IHC) iieUseifiu estrogen receptor
(ER), progesterone receptor (PR) Wag hybridization tests for HER2 overexpression 52104 pro-
liferation marker for breast cancer (Ki67) lnaan Ki67 ﬁgﬁ%ﬂﬁqmiwmﬂiaﬂiﬂﬁu&iﬂﬁﬁ wazdl
msunsnsEanevasialsalduinnit dmsue K67 fisesay 15 asfieinfivsunaiinn® dsnulsin

s v o = 6,7)
VDIULLIWAATUUAINTIIN 1
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A57199 1. uansdnwzaesuzisuaudluLaay molecular subtypes (clinical and immunohisto-

chemical surrogates for molecular subtypes of breast cancer)® "
Molecular
Luminal A Luminal B HER2+ TN
Subtypes
HER2- HER2+
Biomarkers ER+ ER+ ER+ ER- ER-
PR+ (>/=20%) PR- PR-/+ (<20%) | PR- PR-
HER2- HER2- HER2+ HER2+ HER2-
Ki67 low Ki67 high Ki67 low/high | Ki67 any Ki67 any
ANUYN VDA 40-50 20-30 15-20 10-20
(Bova)
Histological Well Moderately differentiated Little Little
grade differentiated (grade 1) differentiated | differentiated
(grade 1) (grade IIl) (grade IIl)
e ngadlsn A U1unana el el
(prognosis)
ANTHBDUEUDY Endocrine Endocrine Endocrine Target therapy | Chemotherapy
FONTTINN chemotherapy | chemotherapy | chemotherapy | PARP inhibitors
target therapy

ER: estrogen receptor, PR: progesterone receptor, HER2: human epidermal growth factor receptor2, TN:

triple negative breast cancer, basal-like

wBNYINN1INEINTAILIALA NI UALBWENITI NYIVBIWZS LA TULLAZ molecular sub-
types azwanasiufsiinanuds Msiinwilulagiudmuinammesdimevewzisadiuuusiaz
molecular subtypes tufldnwarunsegnsiuanataiu vilrausavenanuazsiluvesinay

molecular subtypes laarnauniessd@inegunu

< }7 a .
USLIWMNUUYUA luminal
uzSaduia luminal Fedl estrogen receptor Wuuan wuldtsdesay 70 vasmziSui
yYuaun Tneuzisaduudeiaziinisneinsalveddsanninuzisaauusindu InguziSaamuusie
luminal Azhuadu 2 siafsuziSaauusida luminal A kazuzisasuuvila luminal B
2 v a . & 2 Ao v a o o A P
ugiSaiunydn luminal A WunzdadnasnuludiendgalenunUszinsou waznuld

Uszanusesay 50 voauziSaduuvianus lnesiuduuziSaduundnisnensallsan luvauenugis
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Wunwia luminal B WuugSadunitinesiinisuansuesen proliferation wagdnsnsiiagives
uzisfiganinuzdasnuueia luminal A eghdlsAnumziFaduusda luminal B 9zevaussio
nsimMssnwsigeneudnlaRnI kAT NUNIABUALDIMNINET I UUaNY Tl (pathologic
complete response, pCR) MdunnniueiSaria luminal A? Fafunsuenseninuzdad e
luminal A uag luminal B 3sflanuddaiietslunisindulalunsnaununissnw wu szezian

Tunnslrenmusesluursan1TNeINTAINISABUALBIRBNISINYIAE8IA1UTD S IuW?

anwazaLuN LN sUYaIusSuAuNla luminal

10 gnu

uzadnuseiin luminal Shaziudufoudifisusa imegular Mlaififiuyusause
Tunsdlvesuzidadmuuvia luminal B 71Tl HER2+ azwuifiuyusiusels uzdasuseia luminal
A TawdrulnginaziudufeuiifivevBuuvanlun wuusluwnsy (spiculated mass) $aufu
architectural distortion @adudnuaziivdsnadunzds nenuidnvaedouiifiveuduunay
Thagflauduiudivussafudiian Kie7 d udegdlsinudnvarguildaunsanuldly
ugiSadunedn luminal B uay HER2+®  luvaefiuziSaduueda luminal B fhazdiududou
fifveuslidaau (indistinct) fveuduuwnan (spiculated) viiefvaundnuénuuiaidn (microlob-

ulated) wasinaglinusiunu architectural distortion® (g‘d‘ﬁ 2)

ANWAUZNNEANIITIIRVBNTSAAUNYTA luminal
< v a . Yo & v Aa | . . .
wziSaeuntn luminal aglvidnuaes Juneuniisusne iregular, Yaulwsm non circumscribed
a¥ posterior acoustic shadowingImawuimzﬁ%@fmmﬁ@ luminal B finazdl increased internal

vascularity $3u038™" (UM 1 uag 2)
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JUR 1. fendgeeny 56 U lesunsitadeidunziSadiuneiia wminal A n. waz v, Wunm

wnalauwnsuluyin MLO wag CC uansloiiiu an irregular spiculated isodense mass at left upper
mid part without associated calcification (gnes) . Wunndansienanuans an irregular
spiculated hypoechoic mass with internal vascularitly at left upper mid part (§nes) 3. Wy

NN shear wave elastography LaASAENWAEVDS rim stiffness

dnwaznwaduwimdnlniiveszdadiuusda lminal

uzasnunein luminal fhaglidnuasdufounifisuss iregular Safuvounduuman
wazdl enhancement (enhancing irregular mass with spiculated margin) wagginaglainu rim
enhancement? TagarnwansnisineanuinuzSaduuede uminal #ifl HER2- fhazldnuses
Tspfisunisdureaduy (multifocal or multicentric disease) was linunsunsnIzI VeSS
TUdmeuimaesuinadnug (gﬂﬁ 2)

usogslsAnunsitadongSadunsiia luminal B dnagnun1sunsnszansvesueisely
FouiimdasuinadnudldinnnimSaduusia uminal A waswusesTsafisumisduldunnnia
luminal A 83 2.8 W™ TnensesrandundmdnlnfinguuneunisiidnausaUssdiunisuns

1o

< o H a a o v < v a . ~
ﬂigﬁ]qﬂmaﬂmgﬁﬂiﬂﬂﬂmaﬂu’]LMaaﬂ‘UﬁL’)miﬂLL%lﬂﬂﬂ']qiumgLiﬂLmquusﬁuﬂ luminal B Iﬂﬁ]llﬂ'ﬁ/nuqfﬂ

o

HaUIN (positive predictive value, PPV) gandnlungisasnuuaila luminal A sgsfiteddny (Fosaz
76 vs Soway 28)""
099N S NA1LNTEA luminal A snasnunsunsnszatevesuzssluddouinmuios

Usnasnuslinnnidn Fadins@inwfiafivves Kato wavmnz™ lungudUisuzisaduneiia luminal
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A i3 clinically node-negative lagldAn apparent diffusion coefficient (ADC) lufiounziSadiiu
¥iia luminal A wagnuinan ADC finvesfounziaimmihgdlunisisweniniasinsunsnszane
vomzidludautinionuinug sudedimmaviinenanugs (negative predictive value,
NPV) wuu deiulungudiheusdaduamin luminal A fifid ADC géluswianonmaganunsnasiiu

MsEfRRaNULMARIUS NS NWS WU UwLAwale

1 Y Y < 14 = .
nsuwsnsznevasialsalugUlsuzisaduneiia luminal
Tunquitheuzisaudmuuyia luminal dnazfimsndudugivesilsaluginnaissning 5 fs
15 Unmendannnnising lneusnuiinazinisunsnszaieveslialduinAensegn Laysasan

Aoauad AU wazlan'o !’

U 2. flrendveny 49 U lasumsidadedunsisadmuuyda luminal B n. waz v. WJuninwu

luunsuluyin MLO wag CC WU an irregular indistincted hyperdense mass at right upper outer
quadrant (§neAs) A. Wunndanswinuans an irregular indistincted hypoechoic mass at right
upper outer quadrant (gnF3) 9., A. LAY Ql. Junmeduudmdnluiing g (subtracted post
contrast T1FS image) wuldu an irregular indistincted heterogeneous enhancing mass at right
. . <) . .
upper outer quadrant with satellite nodules (Qﬂﬁﬂum‘w 2.) 2. Wunmnwang volume kinetic
curve enhancement lanwauztlu washout pattern $o88y 35.6 . Junwm MR spectroscopy
wandliiiu increase choline peak lusafounzids @, \unm ADC map wandlviiusn ADC 7ish

TusnAouuzss
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uziSadnuuviin HER2-enriched (HER2+ tumor)

uzSadunyin HER2-enriched WunziSasundinulduszanadosas 12-20 vosusSaud
wovin uzdeiaiasny overexpression 984 Erb-B2 (HER2) oncogene LaziiszAuvad estrogen
receptor M uenaniifmuin HER2-oncogene Lﬁuﬁaﬁqsﬁmiwmﬂiaﬁiﬂﬁﬁﬁiﬂu@ﬂwmL%q
WL zUatednsnsasnainuziie (disease free survival, DFS) uazdnsnisegsenlae sy
(overall survival, OS) veuUe”

uziSadunein HER2-enriched sihavnumsunsnszasvomzislugamthimdecuinm
Snuslaunnuagil histological grade Viqq‘” uanaINtanudn HER2+ overexpression igatosiu
msfiTidudenudeeifounzdanntuiiosaninisudn vascular endothelial growth factor

(VEGF) ifiaisnnan’®

anwaznmunluuwnsuvasnssuiunyiin HER2-enriched
uzisuenuYiin HER2-enriched sinagwiulurieuswiuiiuyu vseorsasnuluiiuyuiies
agufien Inednwarvesiiuyuenvvzduiuy pleomorphic, fine linear %38 fine linear branching™”
v L% I3 o . G I a . . (6)
wavvauavesneusinaviluluuveuBuuaY (spiculated) visevauliiiBeu (non-circumscribed)
(3U7 3) wenanildmuinanuvuiiiuveailedawruniiiadudnineitesiunisiialenialunis

WU overexpression U89 HER2"”

ANWUTNINDansIwIRURNISuAuNYTn HER2-enriched

uzaiusiln HER2-enriched axlidnwaisiufoudifiguin imegular vouwA non-cir-
cumscribed Wag hypoechogenicity éwﬁ’uﬁmuﬁwﬁwmLé’uLﬁamﬁiﬂL?ﬁyaw%nmﬁau (increased
internal vascularity)® " (3Ufl 3) wenanigmuiUszanamildluauvesfeunzidad i

HER2-enriched Tdnwaugiu echogenic halo wag posterior acoustic enhancement @@

AnvazninadundiwianiWiivesuzisaduusia HER2-enriched

uzisasnuNYlin HER2-enriched dnaglidnuaizdufounizusis iregular saufuvauin

'
=

Suumann3o non-circumscribed wagiidnwaizidu washout kinetic enhancement pattern usnann

¥ &

Ufaanunsailudnuay non-mass enhancement Tuguiuuves linear distribution” *!

"Tnenuin
AnwadzUadinternal enhancement pattern Juuuu heterogeneous tagA1 ADC UYBINBUNLITUAT
uswiln HER2-enriched fiAnganinuzidaiusaindu® (3Uf 3)

uzSaduuedn HER2-enriched shasnuseslsafisumnisdueadiuy (multifocal or
multicentric disease) TéunnninuziSawda luminal A 81 4.1 W™ wenandfdinmsunsnszane

Yoauzsaludantvassusnasnuslauinninueisswie luminal A 89 2 wih®
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dnsunisuszifiunisnevaussienissnuimenisiieineunisindalugUsusisadunyia
HER2-enriched faen1sasiadeaduwimaniviimuitausausadiulddeudrsuiugnunis

Uszillumninanuduasslades (underestimation)®”

MsuwsnszaneuasialsatudUleuzsadunyiin HER2-enriched

nswensallsalunguifinenziiasuneiin HER2-enriched hifilosannlsasinazeglu
seozfiguussiauduanGiited fududuinasimanduludrvesialanlutasnm 5 Jusnnievds
Mnmsshe wazasnusaiuiinsunsnszaevesiilsaniusnalndidsuasmsunsnssaneszey
na (locoregional and distant metatases) uziSswintinunisunsnszagludeiuldun wasiou

Sowaz 50 vesUrenunsunsnsyeludraneuazssuulssav™

(WSS — :
Ui 3. flhondlaeny 50 T ldfunsitededuneiSasnuuvia HER2-enriched n. uas v. 1unmw
uunluunsiluvin MLO way CC uansdnwauzues an irregular indistincted hyperdense mass contained
pleomorphic microcalcifications at right outer mid part (gns) . Wunmuusluwnsuluyin
axillary wangliiiiu an enlarged right axillary node with loss of fatty hilum @nAs) . Hunn
fanTwTInuEndlAiY an enlarged right axillary node with loss of fatty hilum and hypervascularity
(@neq) 2. Junwdansemsuandliliiu an irregular indistincted hypoechoic mass with posterior
acoustic shadowing and internal calcifications (§ns) a. Hunneduusivdnludi (subtracted
post contrast TIFS image) IGENSDER irregular indistincted heterogeneous enhancing mass
at right outer mid part with right nipple involvement and satellite nodules (gnes) . Hunm
AAuundn i (sagittal T2FS image) wandliuitluifeulidnuae hyposignal intensity (SI)
on T2W image %. 1unw MR spectroscopy wanal9iliil increased choline peakiuﬁ’gﬁlaumﬁ&
al. Wunmuans color map 984 volume kinetic curve enhancement wui1anuale washout

kinetic enhancement pattern lumnauugise
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wziSaduusia basal-like %389 triple negative breast cancer (TNBC)
uSaduuiln TNBC nuldUszanadosas 10-20 vasuvdaduuomn Jonuvewsis
wnuwwda TNBC uay uxifadnuusia basal-like anansaldunuiuldidosnindesay 86 voswnise
Wunln TNBC finsaawuiu basal-like subtype® anndfayanissnuiiugnssy (genetic profiling)
wud1 TNBC 1lunzdasuuviiaiifanuvainvansveatouuzidanniiga (heterogeneity of the
tumor)®”
uziswunwda TNBC wuldueslugudgeienounuadszdndou lnenuiniauiosas 20
vouUrsuzisudmuuyiin TNBC finaenyu BRCA mutation saumelaeianiz BRCAL® dmsunsiss
Whuwalin TNBC mis$nwshensldenneunsidindeidunisirvanasgruludtaeiddeunsise
uInInNIT 5wy, flervasnunielinunsunsnszaevessSdudwomiindosuinasnuds
M wagnugnIINIRaUANRIM N SINe L UUaNyYsal (pCR) nanlasunssnwdmeeail
thiagasanthracycline/taxane Usgsnaudosay 25-35 dmiunguitisiinunismeuauesmiames

Wpuvanysalaziinan1sshwnfiningudienlinunisnevaueananensine vy sal®

anwaza N luLnsuvesuisuduNyia Triple negative (TNBC)
uzisuiuuYiin TNBC finvziiuduiounifisusnreudiesnan (round shape) wagvauiieu (circum-
scribed margin) wsisinazldiiuiiuyunie architectural distortion saudae dnwazvesioudineu
Tanaunariiveuseusinasnulufouuzi5end histological grade g9 (UM 4) wagnsilainufiuyu
' % v 3 a % & a = a a & o8 vy ' | A g
umelunaunzlTeaziinantouuziaswila TNBC dnswsaiulavilndudutsiidusyey

Lyignanu (in-situ stage)”"*®

ANYAUTATNIANTITI1IRVDINLTUAUNYEA TNBC

uziSaAuLvila TNBC ﬁ]ziﬁé’ﬂwmzL‘T]uﬁauﬁﬁgﬂiwﬂamﬁmﬁ (round/oval) F8ULH
non-circumscribed, hypoechogenicity Wag posterior acoustic enhancement (’E‘Uﬁ 4) ogndls
AMMUEINITONUSNYULVBURALUU circumscribed Taunfieioeas 20 wazdnwuy parallel
orientation lasnnnInseeas 50 vilvenaiansidadenninduseslsaviinsssumn (benign lesion)

7220 Getunns g aueIna Uil

WU fibroadenoma, complicated cysts 3o hematoma &'
SnNwWZILUU benign appearance WPandulalunsdwmsaTutonesne8Ien3ee1aaziiuselo v

TugUenguil™
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Mean  91.0kPs
 Min 79.2kP
Max 104,

50

6.
+Dist 0.97cm>= Depth  0.8m
*Dist 0.78cm . : : Diam  2.00m

Ui 4. flhevdeeny 46 U lésunsidaduidunziasunmin triple negative n. uaz v. 1unmw
undluunsuluyin MLO wag CC uansliiiu a partially circumscribed isodense mass at right
lower outer quadrant (gnes) vl few right a axillary nodes with loss of fatty hilum
A. unmdansienaduandliiiiu a 0.8x1.0 9. right axillary node with loss of fatty hilum (gneis)
1. Wunwdansmnsuans an oval partially circumscribed heterogeneous hypoechoic mass
with posterior acoustic enhancement and minimal peripheral vascularity (gnes) A. Wunmw

shear wave elastography waRalIIuSNwaY rim stiffness USavauveenauLzise

Snuaznwaiuudwininiinve e aduueiia TNBC

uzidanuseiln TNBC shaglidnuamidudouniiusnauiens veuwmluvouduuva
(spiculated) WANUSNWMEUVRUWALUU circumscribed TaUszanadosay 10-20 ugiSainuuiln
TNBC fnaviivunelngjuasnumsmevesioide (tumor necrosis) IS adueiingu®
&nwauz rim enhancement $3uAU high signal intensity on T2-weighted image 34,7

970 central necrosis YaanauNzSanUlaUasTunzSwauLsta TNBC? wanaintasnuanwasiiu
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washout kinetic enhancement pattern launnsauAuil peritumoral edema'” 2 (g‘dﬁ 5)
TneaulngjuziSaiuuyia TNBC thaglidnuazseslsadu unifocal upasnsalanwugy

Wuwuuseslsavarasumis (multicentric disease) leUszunmuiovay 20-25%
mMermasuseaduusimdnlwimianmsinwsmenslieteunsindelutassids

wWuNia TNBC dAviunenaau (negative predictive value) gediesaeay 60°7

3UN 5. . Junnedundimdnluihvesiisuzsaiuuyie triple negative n. 1unw subtracted

post contrast T1FS image . Junwm M image wansliliiu an oval shape heterogeneous
enhancing mass at right outer mid part with rim enhancement (gnes) . Junw T2W image
Y @ 1 1 13 i3 <@ Vo @ . . . = (=1
uandlmiuinusduiuluieuuziselidnuazilu hypersignal intensity (SI) #49199 U989 tumor
necrosis 4. Wun1m ADC map uansliifiuinfeunziSela1 ADC 7is (restricted diffusion) 1. tJu
ANLERs volume kinetic enhancement wansliliudnwazidu washout enhancement pattern

Tusnneuugise 2.1 un1n MR spectroscopy kanalsiiuing increased choline peak Tunauugise

miLst'nszmaﬂaaé’ﬂsﬂ’tupﬁﬂwusﬁeLé’huwﬁm TNBC

nsunsnsztevedilsalufiisuzsaiuunguiazuandsangtiensisusuueindu
1989EAANUEIUNTENINTEANLVBIAI S ALAUIN UYL T I NNEIIN RS UNITINIRB WAL EMT
ANSHNTNTEINYVDIAILSALANAINAINNTY AIUUNITATIININSIFINGUNBUTLLTUNI TN NTLANY

deLUI ' & \ = 0 w 191. o€ ¥ qé’(7'34>

Yoz5elUSaEsng 9 AawsusnIannuddgunludUlisusiSasiuuyiad

ATUNINTLINBVDIULISUAUUTRA TNBC sinaznunszuvlsramuasUanlavuoy wagnu
Ushanseanuagsiulatosndt™ mnnumsunsnszaneveansdeluiissuutssamiUieasi medi-

an survival Uagnin 6 hau®
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Aan9lusuranvaan1snsanesedinendmsunsisadiuuusas molecular
subtypes

uzdaduuiaz molecular subtypes vsfidnwazuitesnaamefiannsaldlunisuen
uzidadnususiaz molecular subtypes Fsfiléinannanuds andlsmueugniesusiugrenaazds
Taiuniin

Haquuléiinnsld radiomics FafumalladfiinsfstoyalugunuuiBeUiana (quantitative
features) waanmmsds@Imeniothunldlunsiesgitmiuteyanisaadelunstisuenuziss

36)

Wnuusiaz molecular subtypes 91nA15ANB1904 Leithner wazanz™ wuannsld radiomics &

auniuglunsuenuzdadualusiazmolecular subtypes lfinnsdesay 81-89 wonvnil
HagtudafinisUszendldiE deep leaming S radiomics telrdiauusiugunntulunslinu
e sluinisuenaiinues molecular subtypes MsTUIENIADUALEIONTTIN
shegneiitrinuaznmsiunenadnsizeannsegsen (survival outcome)® >’

Tusunandulng radiomics parameters 59U deep leaming algorithm wag artificial
intelligence (Al) 8199znanendiu surrogate markers fitelinssnuuzSaduuiiuseaninimann

£ 78
suu( )

unasy
P PR U aa 2 v | A a
fawnanuwazn s s@Ine1veuzisuiunluusay molecular subtypes agiidud
ARNEARITY LAINNAITANYIANIUNINUINENBE U981 dudNwus RN e fivoINsS il
wriaz molecular subtypes N15159aM9ss@IneiuuidutielunsussfiugUasuzsasnuuya
Tudrean1s9iedmun molecular subtypes NISMBUALDIRNBNITINBILAZAITHYINTAILTA TILE

I3 . . . ~ ' Y ) 2 v = a a &
\Ju imaging biomarkers Nlaganglin1ssnwuzisadunduseansanunniu
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a ) o U aa wifa 2 sL o (6-8, 22)
M1F9N 2. LEAAIANBUZAINNNINEINYIVDIULLIUAUULULRSE molecular subtypes
Molecular Luminal A Luminal B HER2-enriched TNBC
subtypes
v Aa | ) A | . %) | v a v Aa '
s luwAsy NOUNNFUIN NOUNNFUIN iregular | NOUTWAVAUYY NOUNNFUIN
irregular VBUIWABY | VOUWABULAAL LAy wseeaznuidy | Aeudenau
wiay wazdinlamy | wuituyulalungu uyuiileqagng (round shape)
Ay (HER2+) Wed lnednuay | wavveuSey
Y03fuYuD199w18U | (circumscribed
WUU pleomorphic, | margin) LAsinag
fine linear %30 Liuiuyunie
fine linear architectural
branching distortion $21828
38N founiyuing Aounizusng irregular | Aaudiizusne floundsuinenay
irregular YaULUA YBULIH non- irregular YDULUA %39293 (round/
non-circumscribed | circumscribed wag non-circumscribed | oval), ¥8uUl® non-
Wy posterior posterior acoustic Wy circumscribed,
acoustic shadowing | shadowing sauAUil hypoechogenicity | hypoechogenicity
NavALDANALY SwAudnsiuTY | lag posterior
LT yosnaeadeniily | acoustic
LBUUSNMNDU enhancement
Aauuaivanlvda
Enhancement Heterogeneous Heterogeneous Heterogeneous Rim enhancement
pattern
gﬂ'i'ﬂwmﬁau Irregular Irregular Irregular Round/oval
YOULIAVDINOU Spiculated Spiculated/non- Spiculated/non- | Smooth
circumscribed circumscribed
T2 signal Low/iso Low/iso Low High
intensity
A1 ADC Mixed results Lower Higher Higher
Bu 9 No peritumoral Multifocal/ Peritumoral Unifocal,
edema multicentric edema peritumoral
Skin nipple areolar edema
extension

TNBC: triple negative breast cancer
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Abstract

Botulinum toxin type A (BoNT/A) has emerged as a valuable drug for various medical
conditions. This perspective article explores the mechanism of action of BoNT/A and highlights
key considerations for its therapeutic use. The inhibition of acetylcholine release at the
neuromuscular junction is the primary mechanism underlying BoNT/A’s therapeutic effects.
When using BoNT/A, physicians must address essential questions regarding dosing, injection
techniques, patient selection, timing and frequency of injections, co-interventions, and choice
of outcome measures. Understanding the different formulations of BoNT/A is also crucial.
Optimization of BONT/A treatment also requires a comprehensive assessment and treatment
plan, considering individual patient factors. Proper education and communication with pa-
tients, along with regular follow-up, are important for managing expectations and achieving
optimal outcomes. By understanding the mechanism of action and carefully considering key
factors, physicians can enhance the therapeutic efficacy of BoNT/A, avoid pitfalls, and improve
patient function and satisfaction.

Keywords: Botulinum toxin type A (BoNT/A), dosing, injection techniques, pitfall
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Introduction

Botulinum toxin type A (BoNT/A) has been extensively studied and utilized in various
medical conditions. While there are specific considerations for each disorder, there are
several overarching principles that apply to the therapeutic use of BoNT/A. This article aims
to explore the mechanism of action of BoNT/A and highlight important questions that should
be addressed when using it in different clinical settings. Rather than discussion into the
detailed evidence for each condition, this perspective article focuses on practical use,

common pitfalls, and controversies of significance.

Optimization of BoNT/A injections
BoNT/A reduces muscle activity by inhibiting the release of synaptic vesicles con-
taining acetylcholine at the neuromuscular junction. This mechanism underpins BoNT/A ‘s

therapeutic effects in a variety of disorders™®

. When considering the therapeutic use of
BoNT/A, several essential questions arise. Firstly, the appropriate dosing and injection tech-
nigues must be determined. The dosage depends on the target muscles, muscles’ size, goals
of treatment including functional outcomes, and the desired effect. Secondly, the selection
of patients who will benefit from BoNT/A treatment requires careful consideration. Factors
such as the severity and duration of the condition, functional limitations, and potential
contraindications need to be taken into account. For example, BoNT/A is not helpful if
spastic patients develop severe contracture. Another critical aspect is the timing and frequency
of botulinum toxin injections. Determining the appropriate intervals between treatments is
crucial to maintaining the desired therapeutic effect, while minimizing the risk of developing
resistance or adverse events. Factors such as the onset and duration of action of BoNT/A
in specific conditions should be considered when establishing the treatment schedule. The
choice of outcome measures and assessment methods is another important consideration
when using BoNT/A therapeutically. These may include temporary muscle weakness, injec-
tion site reactions, or systemic effects. Objective measures, such as muscle strength assess-
ments, gait analysis or hand functions, can provide valuable data to evaluate treatment
efficacy. Patient-reported outcomes, such as quality of life assessments or pain scales, can
provide additional insights into the patient’s perspective.

BoNT/A has a fascinating history and has become an important drugs. It was first
mentioned in the late 18th century in connection with fatal outbreaks caused by contami-

nated sausages, but it wasn’t used therapeutically until 1977, when it was used to treat
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strabismus. Since its initial FDA approval in 1989, BoNT/A has seen an increase in research
and development of various formulations for various indications" ™. BoNT/A is produced by
certain bacteria and is made up of two linked peptide chains. BoNT/A works by disrupting
cholinergic synapses, which are involved in the transmission of nerve signals mediated by
the neurotransmitter acetylcholine. It consists of a heavy and a light chain joined together
by a disulfide bond. The process of BONT/A action begins when it is recognized by a presyn-
aptic receptor, which leads to its internalization into endosomes. The heavy chain of the
BoNT/A helps facilitate the translocation of the toxic light chain into the cytosol of the
neuron. Once inside the cytosol, the light chain interferes with the exocytosis of synaptic
vesicles containing acetylcholine, preventing its release into the synaptic cleft. There are
seven different serotypes of botulinum toxin (A to G), each with unique amino acid sequence
variations and toxo-pharmacological properties, and a slightly different site of action within
the presynaptic terminal. These serotypes have specific targets within the exocytotic
mechanism of the neuron, resulting in impaired presynaptic transmission and degeneration
of the distal nerve tip. The nerve terminal responds to the toxin’s effects by forming axonal
sprouts in an attempt to reinnervate the denervated muscle or gland. Over time, these
sprouts recede, and the original terminal recovers. Its effects, however, extend beyond the
neuromuscular junction and can have an impact on neurotransmission in both the peripheral
and central nervous systems.There are FDA-approved BoNT/A formulations currently available:
ona BoNT/A (Botox), aboBoNT (Dysport), incoBoNT (Xeomin), and rimaBoNT (Myobloc/
Neurobloc). The manufacturing processes, pharmaceutical preparations, units of injection,
and molecular characteristics of these formulations differ. Some formulations, such as Dysport,
have a longer duration of action but may have more adverse effects outside the target site
due to higher neurotoxin quantities”.

While BoNT/A formulations are not identical or equivalent, head-to-head comparisons
have been conducted. IncoBoNT/A (Xeomin) distinguishes itself by not requiring refrigeration
and containing negligible amounts of albumin, which reduces the theoretical risk of antibody
production against the toxin. Botox and Xeomin are also reasonably stable after reconstitu-
tion, making them suitable for sharing among patients and lowering costs. In addition to the
FDA-approved formulations, other BoNT/A products are widely used in China and Korea.
Hengli, Lanzhou, and Nabota are among them. Each of these formulations has unique
properties and indications. Understanding the differences between BoNT/A formulations is

critical to make product selection decisions. The therapeutic and non-therapeutic effects of
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BoNT can be influenced by factors such as formulation-specific toxo-pharmacological prop-
erties, injection volume, toxin concentration, and dose. Efforts have also been made to reduce
the amount of human serum albumin in formulations in order to potentially reduce the
incidence of neutralizing host antibodies and improve efficacy™ .

Although the reduction in abnormal muscle contraction is the primary mechanism
of action, additional effects of BoNT/A have been observed. It causes denervation of intra-
fusal muscle fibers innervated by egamma motor neurons, leading to relaxation of the muscle
spindle and reduced afferent tone. BONT/A may also have effects within the spinal cord and
brain, affecting Renshaw cell activity and normalizing abnormal cortical sensory representa-
tion and excitability in certain conditions"™. Apart from its effects at the neuromuscular
junction, BoNT/A has clinical applications in the treatment of disorders characterized by
excessive cholinergic autonomic activity, such as hyperhidrosis (excessive sweating) and
hypersialorrhea (excessive salivation)’®. Additionally, BoNT/A has been explored for the
treatment of chronic pain disorders, although the mechanisms involved in pain relief are not
fully understood. It may reduce neuropeptide release at the peripheral level and inhibit
substance P secretion, leading to secondary central effects relevant for pain control®”.

A comprehensive assessment and treatment plan are vital for successful BoNT/A
treatment. It is essential to thoroughly evaluate the patient’s medical history, current
medications, allergies, and previous experiences with BoNT/A. Proper assessment involves
understanding the patient’s goals and expectations as well as identifying any contraindications
or potential risk factors. A detailed examination of the muscles involved, their function, and
the desired outcome is crucial for determining the appropriate injection sites and dosages.
Ultrasound examination before guidance for injection is essential for examination of muscles
architectures and pathology® ”.

Optimization of BoNT/A treatment is challenging. The trick in clinical management
is to use it intelligently and to know when and when not to use it. The decision to combine
BoNT/A with other forms of treatment is an individual one based on many factors®'".
Clinical evaluation, muscle selection, dosage use, and injection technique are all important
factors in successful treatment®'”. For safety concerns, physicians need to use the smallest
amount of BoNT/A necessary to achieve therapeutic benefit, extend the time interval
between treatment sessions as long as possible (with at least three months between

12-17

treatments), and avoid the use of “booster” injections’*'”. Repeated treatments every three

to six months were well tolerated. Low-dose BoNT/A therapy for Thai patients and patients
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in warm climate counties or during the warm season optimizes outcomes and improves

function.®?1"

The pharmacological properties and dilution technique are also important
issues"™®. Various rehabilitation programs after BONT/A injections also enhance treatment
outcomes. Improper injection technique can lead to suboptimal results or adverse effects®®
10 1t is crucial for a thorough understanding of anatomy, muscle function, and the specific
indications for BoNT/A treatment. Incorrect placement or depth of injection can result in
asymmetry, unintended muscle weakness, or injection into unintended muscles. BoNT/A
treatment, like any medical intervention, can have side effects. Physicians should have a
thorough understanding of the potential adverse effects associated with BoNT/A injections.
Common side effects may include temporary muscle weakness, bruising, pain at the injection
site, or flu-like symptoms. Rarer but more serious side effects, such as difficulty swallowing
or breathing, should be promptly recognized and managed”. Educating patients about
potential side effects and providing them with clear instructions for when to seek medical
attention is essential. Open and effective communication with patients is crucial for manag-
ing their expectations and ensuring satisfaction with the treatment outcome. The goals,
limitations, and potential outcomes of BONT/A treatment with patients should be discussed.
Realistic expectations should be set regarding the degree of improvement and the duration
of the effects. Patient concerns and questions should be addressed, and informed consent
should be done prior to treatment. Regular follow-up appointments are important to assess
the response to BoNT/A, any concerns or questions, and assessing the need for additional
treatments or changes in the treatment plan. For example, comprehensive rehabilitation
program after BoNT/A for spasticity aims for motor recovery and functional outcome. Adapting

the treatment approach based on individual patient responses can lead to improved results

and patient satisfaction.

Conclusion

BoNT/A is a valuable therapeutic drug whose primary mechanism of action is to
reduce muscle activity by inhibiting acetylcholine release. Other mechanisms have been
discovered, which are used to treat disorders characterized by excessive cholinergic
autonomic activity. Furthermore, the mechanisms involved in pain relief may inhibit substance
P secretion and reduce peripheral neuropeptide release, resulting in secondary central effects
relevant to pain control. When using BoNT/A for therapeutic purposes, important

considerations include appropriate dosing and injection techniques, patient selection, injection
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timing and frequency, co-interventions, and outcome measure selection. By addressing these

concerns, optimizing the use of BONT/A will improve patient functional outcome, safety, and

satisfaction.
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Neuroendocrine neoplasm (NEN) ¢sunsenduandu 1 unlu WHO Classification of
Endocrine and Neuroendocrine Tumors 2022" Imdawﬁwﬁ%agﬂmsﬂLﬂuﬁﬁaéaamu
uiaze ey Seagiinsagusuitomiindefunuusazsiumis wasgauuiisudulunsidedoves
wiaretoae InenzUanuagmadiuemnsiinu NEN léunn

Neuroendocrine cells agllutiounnaieizuag tissue Ing neuroendocrine cells Aain9
peptides éfm%fumsﬁmusuaqaﬁ’mzﬁaglﬂaaaﬂliJ (endocrine) uaz/MieaTorzuiinnii (paracrine,
autocrine) Bevilst NEN Andilafild Tasferuasmneduiiesonynviinfiuans neuroendocrine
differentiation A58 neuroendocrine markers A¥UsznoUME: (i) transcription factors fifina
#1® neuroendocrine differentiation Wy Insulinoma-associated protein 1 (INSM1), Islet 1 (ISL1); (i)
29AUsZNOUTRY dense core vesicles Tifiu peptide hormones il chromogranins/secretogranins; (iii)
29AUZNOUVDY small synaptic-like vesicles #l#fu small mediators (taurine, choline, Gaba-
aminobutyric acid, etc) & synaptophysin; (iv) receptors ﬁLﬁ*&Jﬁaﬂﬁum“ij@m neuroendocrine
cell 1w somatostatin receptors (SSTR1-5) wannil neuroendocrine cells axlinauansie
transcription factors Viaﬁ’%wwz@iau‘%nmﬁwaéﬁ?uag' wu TTF1 Tuden SATB2 Tudld (Judu

@
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Neuroendocrine cells wialu 2 ngu laun epithelial wag neuronal/para-neuronal
1ng epithelial neuroendocrine cells Usgnausie parenchymal cells U84 anterior pituitary,
parathyroid, pancreatic islets Wag neuroendocrine cells UMae 9 8387 ?jaiuﬂduﬁaxiﬁ
NaUINse cytokeratin @31 non-epithelial neuroendocrine tissue Usgnausig sympathetic way
parasympathetic paraganglia Iunﬂa}fmzﬁ hypothalamus Wag posterior pituitary neurons
Faazlvinaausie cytokeratin

NMsUUsTauas NENs azUsznaumg epithelial well-differentiated NEN (neuroendocrine
tumor), epithelial poorly-differentiated NEN (neuroendocrine carcinoma), epithelial mixed
neuroendocrine and non-neuroendocrine NEN (MINEN) Wa non-epithelial NEN (Paraganglioma)
Feluuneuiiaznaniaans epithelial NEN winiu Tneseavidonusazeinaznarsold
Epithelial well-differentiated NEN (Neuroendocrine tumors, NET)®?

Neuroendocrine tumors (NET) 1Jusigi5sves epithelial neuroendocrine neoplasms LUy
well-differentiated Jaiwadazdaninisadne hormone wazndioenimilaw neuroendocrine cell Unf
aunsaifnivinalavesienefld lngnuesiianiiven svuumadueinsliaeane aldlug
Sldnse uazdlddn edoaduniinuldigudu Ae ndeades ln uay Fald TnsdnagnugAnisaives
Tsswana 7 aulu 1 uauewsiol nuludnesnnniimdgadntes wasnuluauety 50-70 U wienany
Tuauegtiosniniild dudulsametugnssu o1fiu multiple endocrine neoplasia 1 (MEN1),
Von Hippel-Lindau (VHL), neurofibromatosis type 1 (NF type 1) vaallesentdld Yedeidodu 9
leiun UsziRnseunsndunzids enguuey body mass index (BMI) g3 Uy uavueanesod

dlugvesauldazundigeinisainieunafonuinninen1sues hormone secretion
Fatlounin 1/3 2z1$a881n15979 hormone éuA carcinoid syndrome, Zollinger-Ellison-
gastrinoma syndrome, insulinoma syndrome @wsusaltaganaig dermoid cysts Tu Macroscopic
appearance lug e difviensainans madumela madnewns seuuilaany) dnagandne polypoid
lesion vunaLdn Buinlulug erefiumasnuuuld Snuaizfeussiidung osniduefeziifidenly
\Be9ann d@au Microscopic finding L classic pattern avnunsSessvesmadiludnuae orsanoid,
islets, nests (solid islets), anastomosing trabeculae, ribbon, tubules, acini wag rosette-like
(glandular) fnagliny necrosis dMmMupIRTLRBLEN o wazindunusiv atypia anyazwadaye
witlau ¢ Al (monomorphic), polygonal, medium-sized, abundant +/- granular cytoplasm wag
fpdeaiisnne fie “salt and pepper” chromatin 138 eranular chromatin 713 nucleoli lalisiu
MU 1-2 Enwagiinudu 9 enasdlunuduininvenead Wy Enterochromaffin cells NETs
vosaldlua/agny stromal fibrosis 91nN1583579 serotonin, lung NETs %%uﬁuﬁumm 21310

ATINa1aLaaaY epithelioid ey peripheral Magidu spindle cell, wuiianassnanawaday
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epithelioid 1fisufu peripheral #19zaiu spindle cell, #useuaznuy amyloid deposit lédain
FuWusAv insulin, duodenal somatostatin-producing NETs 2¥Wu psammoma bodies lngianng
Tuileseniidusiugifu neurofibromatosis dau mitosis axwulddes fnuazdosdnie NET fiinse
qa%u

wIngad immunohistochemistry agnui1 NETs linauanse cytokeratin (AE1/AE3)
lkag neuroendocrine markers (synaptophysin, chromogranin A, INSM1) usnaNTNUI
upperaerodigestive tract wagdussusinaglinaulInge CK7 LLsimsé’auﬁﬁﬁqm’LumiLwﬂ origin
0} transcription factors Wag hormones Wy PSAP wulu renal, colorectal tumors wazdndu
Jzfesdou Ki67 wieldluns erading Tu NETs dalng ausdedaly

Grading agiuginliis89u lngawdaniu mitosis Lawy/%se Ki67 index d@sU necrosis
azidudnuazues aggressive behavior wazazldlunis grading unsuiiia d@aulvigjues NETs
928U low-grade (G1-G2) @ High grade (G3) NETs (NET G3) wuldiios (<¥ovay 10) Jeay
wUld? nszimzenms wazald luden high-grade NETs ag521lu large cell neuroendocrine

carcinoma Wi fann51991 17 uagguil 1-4

A15799 1. World Health Organization (WHO) 2022 epithelial neuroendocrine tumors

classification muedgaz”

2907 Classification Diagnostic criteria
Gastrointestinal Wag NET, grade 1 (G1) <2 mitoses/2 mm? Waz/13e Ki67 <3%
pancreatobiliary system | NET, grade 2 (G2) 2-20 mitoses/2 mm? Lag/#ie Ki67 3-20%

NET, grade 3 (G3) >20 mitoses/2 mm? Waz/13e Ki67 >20%
Upper aerodigestive tract | NET, grade 1 (G1) <2 mitoses/2 mm?, 1aid] necrosis, Ki67 <20%
ikag salivary glands NET, grade 2 (G2) 2-10 mitoses/2 mm?, +/- necrosis, Ki67 <20%

NET, grade 3 (G3) >10 mitoses/2 mm? Waz/13e Ki67 >20%
Lung Wag thymus Typical carcinoid/ NET, | < 2 mitoses/2 mm?’ uazlaidl necrosis

grade 1 (G1)
Atypical carcinoid/ NET, | 2-10 mitoses/2 mm’ +/- necrosis
grade 2 (G2)
Carcinoids/NETs with Atypical carcinoid morphology ey >10
elevated mitotic counts | mitoses per 2 mm? wag/%3e Ki67 >30%
and/or Ki67 proliferation

index
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gﬂﬁ 2. NET, grade 1 uansanwagiiiaaea salt-and-pepper appearance Wy mitosis
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g‘lh?i 3. NET, grade 1 wadiian synaptophysin Tnauniily

Ul 4. NET, grade 1 éfou Ki67 Antlonindesas 1 vea tumor cells

nauaitunnsIiage
LNEUInGN: neuroendocrine morphology (monomorphic, salt-pepper nuclei) linauan
%9 cytokeratin, chromogranin, synaptophysin %38 INSM1

LWUILESY: Ki67 ANunaeiveeeiens inauInsenisdou somatostatin
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mssiiulsn Tuifuetonz, erade Tng low-grade (G1-G2) NETs sfnazilu indolent wa
5-year survival f19598ag 90 Us high-grade (G3) NETs lusyuunaidue s axdl aggressive behavior
WAllaUU non-neuroendocrine carcinoma
Epithelial poorly differentiated NEN (neuroendocrine carcinoma, NEC)®"?

Poorly differentiated neuroendocrine neoplasms (neuroendocrine carcinomas, NECs)
WJu high-grade malignant neoplasms fiuanseania neuroendocrine makers IngLaniy
synaptophysin tag INSM1 uwssinazlinauanianiesvisenaause chromogranin A, somatostatin
receptors (SSTRs) tay hormones a1ullg1uazWu high proliferative activity n15An¥INg
molecular profile 9¥wu TP53 and Rb genes alterations 345119911 NET 115404 subtype 243
Wu 2 subtypes #11 morphology A small cell neuroendocrine carcinoma (SCNEC), large cell
neuroendocrine carcinoma (LCNEC) wagil specific subtype FifamiTs Ao merkel cell carcinoma (MCC)

&1 morphology fisauiuves NEC liun SnwaiznisSesiainazdu solid sheets
wazdl necrosis lnwiinazieoziazil geographic pattern, proliferative rate g9 >20 mitoses/2 5.4
way Ki67 >3a8ag 20 Svdmunag >Sevaz 55 egalsfinnu proliferative rate lildidutladeidien
fduusSAU NEC feazdesondodnwazimadisunizlunisifess (1eazden SCNEC, LCNEC
Turitednly) wsig high-grade (G3) NET a@nansany proliferative index aslalguriu uagenany
apoptotic bodies Lwagld

TeaziBuausiay subtypes ajufanad 2 lon

A9 2. aqﬂé’wmzmaéuﬁamﬁmaq neuroendocrine carcinoma®

NEC Cell size Cell N: C | Cytoplasm Nucleus Nucleolus
border | ratio

SCNEC | Small to Lidn | gann | desann Blue nuclei, round or | Small,
intermediate (up to oval, homogenous | inconspicuous
3 lymphocytes) dispersed chromatin, | ¥naglsiiu

nuclear molding

LCNEC | Large (>3 resting | U oy | wey clear to | Clear nuclei, invzautinlg

lymphocytes) granular clumped chromatin, | eosinophilic

eosinophilic | vesicular nuclei

MCC | Small, W/l | g9 Anaziley Salt and pepper \an
intermediate, large | AT rim pale nuclei, nuclear
AN cytoplasm | molding, stippled

chromatin
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A58 immunohistochemistry aglvnauInge cytokeratin Lagee 9oy 1 neuro-
endocrine markers wid%5U LCNEC misazlvinauanagnsios 2 #7 s1uazidenuiazsia Lo

n. Cytokeratin: Aasaglvinauan wimnaaziuutausiu vise dot-like paranuclear pattern
Alg %ﬂ‘ﬂumﬂwﬂmn neuroendocrine marker-positive sarcomas (L Ewing sarcoma,
rhabdomyosarcoma) Wag non-epithelial tumors (1 high-grade olfactory neuroblastoma)
wananil Ck20 lu poorly differentiated NENs a¢lsinauaniy MCC wih Safiu diagnostic
marker voslsai

9. INSM1 uag synaptophysin WU most sensitive neuroendocrine markers wanulu
I‘iﬂﬁluwﬁiuﬁu wu INSM1 Tu non-neuroendocrine thoracic carcinomas, sarcomas Way
synaptophysin is normally expressed in adrenal cortex, solid pseudopapillary, acinar cell
neoplasms of the pancreas

A. Chromogranins 1u specific markers usilddos sensitive Fuinazlvinaay wiefn
vausnandu dot-like paranuclear pattern Tu SCNEC

3. CD56 1 specific finazldlu lung NENs lipasldiiesdifenlunisitade

4. Neuron-specific enolase (NSE) ua protein gene product 9.5 (PGP9.5) wuinlal specific
wazagiulinugiilidouilonsitady NEC uéh

2. SSTR2 waz SSTRS5 sinagliinaay viiefnunsusnalu NEC uwiasfindaluy NET eaeld
uen high-grade (G3) NET 910 NEC 1¢1

%. p53, Rb immunohistochemistry ¥¢faufionsan 753, RBI enes Tngazulanaio
P53 overexpression 139 global loss way Rb liikaau Fangmneds inactivating alteration Y0481
wienil Ainulgueslu NECs usilainulu NET

n15uen NEC 21n high-grade NETs 2zfas01#t morphology iy well-differentiated
tumor 1u high-erade NETs Tnedi mitosis waz Ki67 index liite Fududesiivilien tneaniz
TuZuile biopsy flaviiu tissue W confluent growth waw vascular Winas wadiaunlug)
aunty, il atypia 1§ Sheaeiinoazdeld tdun

%. 03Uy IAnsedl low-grade NET wneuluusnandednu 19Anis G3 NET 11nn1 waen
1Us¥IR conventional carcinoma (adenocarcinoma, squamous cell carcinoma) TdAnfa NEC
11NN

a1, o1nsiiauliinnuunmd dndlvg) 63 NET aglifiennis wiedndiennsazlisnme wae
I¥NU plasma levels of chromogranin A qﬁu uanmmﬁawmﬁ'ga functioning G3 NETs &1y
hormone 7ia%14 1@ insulinoma \Jugiu #1990 NEC 92188 aggressive clinical 1nniuazain
1aifl91n19999 hormone hypersecretion #1AR$19 plasma levels of chromogranin A arlalviiy

LLGiE]'T‘i]LﬁlI serum carcinoma associated markers
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g, NM38ou immunohistochemistry fdugglatng aumised 32 laun

A5197 3. asUnsden immunohistochemistry Aluen G3 NET wag NEC

Immunohistochemistry G3 NET NEC

Neuroendocrine markers | Diffuse immunoreactivity Diffuse immunoreactivity INSM1,

INSM1, synaptophysin, synaptophysin

chromogranin Focal/faint, dot-like chromogranin A
Hormone producing Expression Non-expression
Rb Rarely seen abnormal loss | Inactivating RB1 gene mutations/loss

of Rb protein expression are seen in >
91% of SCNEC, 50-60% of LCNEC

p53 Rarely seen abnormal loss/ | TP53 gene mutations/ abnormal p53
overexpression protein expression (95%)

SSTRs (SSTR2, SSTR5) Strong and diffuse Most NECs lack or low levels of SSTR
expression expression, however, some large cell

NECs may express SSTR

1. Small cell neuroendocrine carcinoma (SCNEC)

Small cell neuroendocrine carcinoma (SCNEC) t8u malignant epithelial neoplasm i
31 small cells morphology Wag high mitotic Way proliferation indices 8199gWU combined
(mixed) iU carcinoma l¢f Tag SCNEC shagifnfivensnndign snndtedeagdu q G110 wi log
wonUenagnudl aivznaAng (Sovaz 26) MuAuoIms (Fevay 23) maaulaans (fevaz 19)
Asweuazane (Sovay 16) auldazunmeioulniiiuaze1n1391n obstruction/infiltration Tue ey
19LABY az/13e distant metastasis @13150WU paraneuoplastic syndrome Uszanuiosaz 10
Tagynilu SCNEC arnvensinagnu hyponatremia, Cushing, Lambert-Eaton myasthenic
syndrome AENAINNTEINEURAMZS0AD 231978 inappropriate antidiuretic hormone secretion
wazan thymus au48u Lambert-Eaton myasthenic syndrome Jadt1dsswdnuas SCNEC fivan
R maquwé%’m uananigamuly histologic transformation 91nN153N®¥1 WU tyrosine kinase
inhibitors 14 non-small cell lung cancer %38 androgen deprivation Tu prostate cancer wenaniy
§3WU1 HPV infection dusiusiu SCNEC Tu uterine cervix

Macroscopic appearance 3gWU poorly circumscribed necrotic mass iﬂﬁuﬁuafmsﬁ'

WU @1uMicroscopic finding wu Small cell proliferation Ing small cell size Agnusiatosni
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3 1711984 resting lymphocytes wasnyu >¥osay 90 vasfeu Jseranuwaduwinlveliuddes
Wulloy dnvaziwaaaviiveulwawaaludn cytoplasm Wee finely granular nuclear chromatin
lalwu nucleoli MsiSeaazidu sheet-like 5o diffuse WU necrosis liUpewazEay Apoptotic
bodies wuldides 9 wWutu wenaniazmnu mitosis g¢ Taeiade >50/10 asam. Jepudenw cut
offs of >10/2 s5.3u. Tutsalaz thymus uay >20/2 A5.33. MNTEUUNILAUDIAT Famsedt 4
LLangﬁ 5-7

A15797 4. World Health Organization (WHO) 2022 small cell neuroendocrine carcinoma

classification sueigg”

Gastrointestinal wa >20 mitoses/2 RT3, WAz/¥3e Ki67 >Sovay 20 (diulwg) >Sovay 70)

pancreatobiliary system ae small cell cytomorphology

Upper aerodigestive tract | >10 mitoses/2 f3.34. Waz/130 Ki67 >3ovay 20 (diulwg) >Sovaz 70)

ey salivary glands ez small cell cytomorphology
Lung kag thymus >10 mitoses/2 n3.43. 3Inzdl necrosis way small cell
cytomorphology

sU7 5. SCNEC wansanualyvaswaauzssiivunlnaldsaiu n1ssesiudu diffuse pattern au1n

u

cytoplasm Hae nucleolus laiau wazdl mitosis Loy
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Immunophenotype U171 cytokeratin 9199zfinTh Wi dot-like paranuclear pattern
Ale uavdosl neuroendocrine marker ®getioy 1 @ 91N chromogranin A, synaptophysin,
INSM1, CD56 8gslsinunuin SCNEC dautiosainuen maiulaans Asveuazdine a1alifia
neuroendocrine markers fialawae uananimudn TTF-1 llldsumeste SCNEC annden uay CDX2
o1aztaglunisueninnanszuumaAuemIInde sl nisdou Kis7 nuitgeunn

Tnwaulugjaz >Sovay 75 uAv1vanasminlasun1ssnyILa?

3UT 7. SCNEC €au Ki67 g¢ tiouTosag 100
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naueilun1$Idase

neuainan: small cell epithelial neoplasm with high grade features (mitosis, Ki67
ANALNaeI87g), finely granular nuclear chromatin wag nucleoli laitaiu

WNUINLESY: neuroendocrine differentiation 8¢14%08 1-2 neuroendocrine markers,
high proliferative index (Ki67 index >3owaz 30 dwlug >3ovay 75 >Jovaz 20 Auls1uved
SCNEC TusguumaLAueIuis) hagwu p53 immunohistochemical overexpression wag/#3e Rbl
protein loss

nsafiulsn highly ageressive liinaneterglvuuazind distant metastases Tufidu
n3zgn aves Uan uazsieamnle SCNECs fiansinazitaduvazidu stage IV ud uazwu 5-year
survival rate Seeay 2 @15U Extra-pulmonary SCNECs prognosis a¥finiantios lnewuin 1, 3
uay 5year overall survival rates WWuSesay 41.3, Sevay 17.7, Sevay 12.8 mua1du favorable
prognostic factors leiun a1gtioe {¥s localized stage, origin Fdun vieRsesuazaine N33
AIUNTNIFANIDTIUA radio-chemotherapy 11ANI1NN55N®198 chemotherapy B819LAYY

2. Large cell neuroendocrine carcinoma (LCNEC)

Large cell neuroendocrine carcinoma (LCNEC) Wu poorly differentiated neuroendo-
crine neoplasm (NEN) 7ifidnease non-small cells morphology fnaziinfivendundn Ussuna
Yavay 15 ve1 NENs usuendeanulatios Ussanafesay 2 wihiu luusnmuenaeasimd LCNEC
Aludeneannninguds sndumaduidinulugndennniidene engiadeuszuin 50-60 U us
Tuthnungnazinluengtiesndi Invazluluneununseyg Ao 30-40 U auldazansie compressive
symptoms, lumen occlusion, L& Y30LA0A00N WHBUAU non-neuroendocrine cancer Wawiin
fl metastasis ud Uadeidosiinuls l6uA nsguuv woanesed d1u UsziRnsouaiuduuezise
human papilloma virus (HPV) tJumu

Macroscopic appearance LikanfA1931n non-neuroendocrine cancer sinazdvunlug)
infiltrative wawdl necrosis aMBEN @3 Microscopic finding gnuwaalsasiadu organoid (sol-
id nests, trabeculae, rosette-forming, glandular) %#3® diffuse growth Wu necrosis lauae lngag
WuuSunie (“geographic chart” necrosis) Wsatduiisaunsusnuils dnvuzwadazivuim
Inay irregular nuclei, prominent nucleoli wag distinct cell borders Wu mitosis 4 (>10 mitoses/

2 f5.403. NUeAr3e >20 mitoses/2 A5.44. LUTLUUNINAUDINNT) AR89 5 wazFUR 8-9
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A15199 5. World Health Organization (WHO) 2022 large cell neuroendocrine carcinoma

classification sueigg”

Gastrointestinal wag >20 mitoses/2 §13.44. haw/w3e Ki67 >Fowaz 20 (d@rwlng >Sovaz 70)

pancreatobiliary system | 8¢ large cell cytomorphology

Upper aerodigestive tract | >10 mitoses/2 AT.u3. Waw/v3e Ki67 >3owaz 20 (d@wlvg >Sovaz 55)
ae salivary glands ILag large cell cytomorphology

Lung wag thymus >10 mitoses/2 #3343, 3 necrosis wa large cell cytomorphology

3UM 8. LCNEC uansdnuaizloadiil N: C ratio #1091 waadl cytoplasm ey nucleolus LAy

vesicular nuclei

Immunophenotype TrauIn#e neuroendocrine markers (synaptophysin, chromogranin
A, INSM1) 1Hudsdndiulun1sitiedy Tag synaptophysin 2g sensitive 11niign sesasuiu
INSM1 usl chromogranin A e1afniduunsuinamielinaauld uenanisnaglinauinde low
molecular weight cytokeratins N3883 site-specific transcription factors laifiusglaaiilunisuen
origin Y81 metastatic LCNEC wu TTF-1 @nnsadnlddedosas 50 Inglaiduiy primary location
nstieu Ki6 7 sinaxgs Tneflowde >Fovas 20 widwlvajaziesas 50-80 Inevialuazsnnin SCNEC
wazavananduedraunnmnidundenissnwm
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Ul 9. LCNEC fou Ki67 g usisnnd1 SCNEC Lantios

nausilunsitade

\neusivan: Poorly differentiated neuroendocrine morphology, large cell (non-small
cell) cytology, high proliferation rate, immunohistochemical evidence of neuroendocrine
differentiation (synaptophysin, chromogranin A, INSM1)

\nUaTLESH: Ki67 proliferation index a4 Tinaausen1sdiay SSTR2 wag SSTR5

nsdiulsn Gulsaguuss 7 survival fidund LLazﬂ’ﬁLﬁm}g’]QﬂLﬁ@LﬁEUﬁU non-neuroen-
docrine carcinoma isunisieafiu wivnnifisutiu SCNEC wéa LCNEC azandne stage isnin
warsinaznsnle ilildnadnsiinnn wu fig1ld LONEC 5-year survival $oaz 20 us SCNEC
Sovar 10 Wuiu eg1alsimumnil metastasis uduagldanunsoadnla median survival time
Wi 9 AU SCNEC (Uszanad 10 thow) uslazla chemotherapy

3. Merkel cell carcinoma (MCC) (gﬂﬁ 10 wag 11)

Merkel cell carcinoma Ju high-grade neuroendocrine carcinoma it Thaziie
Unailauuaunn waviosar 43 AnfiAswruazdine Uadeides oA e engeey Sunaunn
U 9 qﬁﬁuﬁ’wﬁ"w M5LAn MCC 98 2 pathways T8uA nsAnie Merkel cell polyomavirus
(MCPyV) ua® UV-induced mutagenesis msansmnuin anansadinde MCPyV Tnglaifionnsle daus
Prefordin enzniduiuseldal wuilinauindsiesas 60-70 naiRalsainain McPyv
L@ngeen viral oncoproteins large T-antigen (LT) Wag small T-antigen &4 truncated LT 2zlUdu

uazfUEIN1IVIIUVDY retinoblastoma (Rb) protein vl cell cycle progression aultazueme
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papule 38 nodule @1 Ini57 Tnedwlve) Govay 65) Tﬁﬂ%'«j’wﬁmagﬁwmmmﬁ?u i5vuay 26
il regional lymph node metastases wagsowag 8 distant metastases

Microscopic finding Wu densely cellular dermal malignancy LLazﬁﬂ%LLNaﬂU%ﬂﬂJﬁu
auane nsiseaddu sheets, cords, trabeculae dnwalzwadaznu nauvses 4 cytoplasm Hee
finely granular chromatin wu mitosis waz apoptotic bodies lause uaﬂﬁnﬂ‘ﬁmﬁ]wu divergent
differentiation 1Ju glandular, squamous, sarcomatoid 9158 neuroblastic 19 wageany squa-

mous cell carcinoma 38 squamous cell carcinoma in situ lafsipeay 15

gﬂﬁ 10. MCC dnwaugimaanau cytoplasm 1e8 salt-and-pepper nucleus

Immunophenotype msﬁauﬁaﬁ’%wwﬁqm Ao CK20 filinauinfosay 88 Wudnuae
perinuclear dots Lagfn neuroendocrine markers lAwA synaptophysin (92%), chromogranin-A
(84%), CD56 (88%) wonanbansnsadion MCPy LT (CM2B4) 'I¢ Tnendlu markers @ sensitive
(88%) waw specific (94%) wrsinlinaauly CK20-negative MCC msfinwnuin MCC fiduiusiu
MCPyV $inazfin B-cells markers 53ulUgs PAX5 (90%), TdT (65%), wag CD117 (63%) dlduen

970 neuroendocrine carcinoma 8 1%
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gﬂﬁ 11. MCC fou CK20 Toinauan tJu perinuclear dots pattern

nausilunisitade

naueindn: fAeudiiimds Tasy, hishly cellular dermal malignancy Tiwadnauvses &
finely granular chromatin gaufn CK20 dot-like perinuclear staining &g neuroendocrine
markers

wnaaiasy: Tnaunse B-cell markers waz/via MCPyV 2z9aelun1suenain NECs u

Aseiiulsa 5-year overall survival rates 51% Tu localized disease, 35% Tu regional
lymph node metastasis waz 14% lu distant metastasis TuAufl localized disease 11U T-stage
qranansaviung 5-year OS ¢ Tng pT1 55.8%, pT2-3 41.1% uaz pT4 31.8% YJadeduy o Aifina
fan1saiulse Lawn tumor thickness, pattern of growth, lymphovascular invasion, tumor
infiltrating lymphocytes, Ki67 >55% wag TERT methylation (mhTERT) wanaINtgamuin host
immune system HANuEA U Imaﬂuqﬁﬁmﬁ’uﬁmzﬁ survival 7ikgnin waz MCPyV-positive

MCCs & survival AniLiiguiu MCPyV-negative MCCs uiflidasiinisdnwiisiusely

Mixed neuroendocrine-non-neuroendocrine neoplasms (MiNENs)® ?
(U7 12 wag 13)

MINENs 1Junzi3afinauiuves epithelial neoplasms il neuroendocrine $aufu
non-neuroendocrine 1A8AATI399n morphology %38 immunohistochemistry Algt ﬁ'\iﬁlﬁﬂ’j’l
MINEN (HufiaFenvesvanemyfil ddwilunsifadoasiufusmumisassinvessds Tnsasidu

911 non-neuroendocrine AU 181 mixed adenocarcinoma-SCNEC 1¥ufu
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MINENs wuuszanaifosay 2-30 vaa NENs uifusiumi wagnuludemnnigudadnides dn
wuluzrseny 50-60 U dalaimuvdngruhdiusiulsamaeiugnssy Jadeidesiinule wu n1sgu
‘qvﬁislu MINENs wasUan wag high-grade HPV infection u oropharyngeal lLa¥ cervical MiNENs
nalnn1siAnlsAwiiouiu non-neuroendocrine carcinoma wifigufiRnUnAfAuTinUlFves THun
TP53, RB1, KRAS, STK11, KEAP1 auldasansienoulnisi %38 metastasis Ingnuinlanuainisnig
seuliviefis1inng uie19nu paraneoplastic syndrome ¢t W SIADH T macroscopic appearance
wiiloufu non-neuroendocrine carcinoma lusumisti dau Microscopic finding Tumsitade
Faaflita 2 components l&uf neuroendocrine wa non-neuroendocrine F9aEiladeann
histology %3® immunohistochemistry Ala neuroendocrine component inagidu SCNEC
o LCNEC usifisneanuaes NET wufiu Fapasdeu Ki67 wieli erade @ non-neuroendocrine

component agfuifua gt Wy squamous cell carcinoma, adenocarcinoma LJusu

UM 12. MINENs uana squamous cell carcinoma fleglagseu way SCNEC n3anang
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gﬂ‘ﬁ 13. MiNENs oy synaptophysin finlu SCNEC warlinaaud squamous cell carcinoma

Immunophenotype d18uaAesdon immunohistochemistry Liegiudiu neuroendocrine
component (synaptophysin, chromogranin A, INSM1) @3u non-neuroendocrine YuAuUstiALAL

fuiarazis Msuenlsa awABeLenaIN carcinoma N1An neuroendocrine markers (amphicrine

carcinoma) uaglsdu q augun 14

[ Epithelial neoplasm ]

I

Yes ( 2 morphologically distinct No
l L NE and non-NE components
Positive for NE markers
. Positive for NE markers
in NE components ( ]
N .
2 —LNon-NE carcinoma J- N¢
Yes Yes
. NE and non-
Only
| Scattered cells ) NE markers in
synaptophysin +
same cells
MiNENs Carcinoma with Carcinoma with Amphricrine
interspersed NE cells synaptophysin expression carcinoma

JUN 14, uanansuenlsauazn1s3tads MINENs®
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nausilunisitade

LnEUTIvan: mixed tumor morphology Usgneudie 2 component Ftuléann histology
wazdl immunohistochemistry B neuroendocrine component VL@JS'?Tuﬁ’mJ'%mmLLsiathu YU
lusyuumaiueuns usag component agRpsdunziSulazUsynoumediuayesiatiessosay 30

nauaLETy: Kie7 Tlunasli grade w99 NET wagUszidiunisaniiulsnves NEC

nsaiulsa dadrguusanilouru NEC aghafed 1ag median overall survival 8-61
months usién neuroendocrine component L8 NET 9% prognosis #in1 &4 prognosis AUy
non-neuroendocrine component W TUSEUUNILAUDIMNT 1IN Ki67 >55% azduiusiunis
Audulsafiuegas

Imﬁaqﬂ WHO laugnlsa epithelial NEN anal differentiation wag proliferative index ®an
ﬁhJNET(Gl,GZ,GB)uazhEC(SCNEC,LCNEC,MCC)?nﬂﬂﬁﬂhMNENsﬁwuﬁﬁcanjnomeww
NEN $anifu Tuowanaziinisdneilu molecular classification intuiitetilugnissnuiidunig
Aol

LONA1991989

1. WHO Classification of Tumours Editorial Board. Endocrine and neuroendocrine Tumours.
Lyon: International Agency for Research on XNXWE; 2022. Available from: https://
tumourclassification.iarc.who.int/chaptercontent/53/.

2. Rindi G, Mete O, Uccella S, Basturk O, La Rosa S, Brosens LAA, et al. Overview of the 2022
WHO Classification of Neuroendocrine Neoplasms. Endocr Pathol 2022;33:115-54.
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AISLUVUSHLANIUUTHL
mudvaAnsauslan

UdvUsISVUDUUNIKADY
ua:uziSvwialanavd
suaalsaaludouIU
(update in WHO 2022
classification of
splenic B-cell lymphoma
and leukemia)

unin

Splenic B-cell lymphoma Julsafinulgdes auldazungresalaunndt 500 n¥u s
Aadeazdesodeuszld nsmsaninnie wadeanarlunszgn uisassenawenldeinyili
A9 secondary involvement 484 small B-cells lymphoma Sus]ﬁmmmﬁ splenic involvement
1guse Tu WHO edition Jaguulduus splenic B-cell lymphoma tdu 4 1sa™ Teiun hairy cell
leukemia (HCL), splenic marginal zone lymphoma (SMZL), splenic diffuse red pulp small
B-cell lymphoma (SDRPL) & splenic B-cell lymphoma/leukemia with prominent nucleoli

(SBPLN) @slspanvineidulsafiiiefienulu edition ¥ dsagulunnsiei 17

@
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A15199 1. wansdalsaSauiisuvas WHO classification fourth revised edition wa fifth edition

WHO Classification, fifth edition WHO Classification, fourth edition
Hairy cell leukemia (HCL) (same)
Splenic marginal zone lymphoma (SMZL) (same)

Splenic diffuse red pulp small B-cell lymphoma | (same)

(SDRPL)
Splenic B-cell lymphoma/leukemia with Not previously included (originally under
prominent nucleoli (SBPLN) “extranodal marginal zone lymphoma of

mucosa-associated lymphoid tissue”)

yonani B-prolymphocytic leukernia (B-PLL)? &sauldiundie splenomegaly i I
9n1eenIn WHO edition Jagdu Wesnnsfnwmuinawlvgidu mantle cell lymphoma,
blastoid subtype fiunge prominent leukemic component 38 progression 411 chronic
lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL) wagaiutiasdnaglungs SBLPN
FavilsK B-PLL gniheonann WHO iduil

msusrlsaradiiu annsavildlnensusuduvas q ssdsznou wu lunseen, peripheral
blood, flow cytometry laglaidndusosit splenectomy uin159 splenectomy agaaeleila
meifadefisumzanntu TnsUssduiumisesaduziuazuiinueasad Wy degusIn
white pulp a¥Anis SMZL wnnilsadufiaed atrophic white pulp Wudu msddadowenlsald
agUldfangnad 20
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A919% 2. MTITadenenlsave primary splenic B-cell lymphoma and leukemia®

o

HCL SMZL SDRPL SBPLN
Spleen pattern | Diffuse red pulp, | Predominantly Diffuse red pulp, Diffuse red pulp,
atrophic white macronodular in atrophic white atrophic white
pulp white pulp pulp pulp
Bone marrow Interstitial, diffuse, | Nodular, mixed, Predominantly Intrasinusoidal
pattern reticulin fibrosis interstitial, intrasinusoidal,
intrasinusoidal, interstitial, nodular,
mixed
Morphology/ Monomorphous Small cell, Monomorphous Monomorphous
cytology marginal-zone cells, with visible to
isolated large cells prominent
nucleoli
Peripheral Monomorphous: | Polymorphous: Monomorphous: Monomorphous:
blood hairy cells (oval small lymphocytes | villous intermediate
and indented (round nucleus, lymphocytes between
nucleus, dispersed | condensed in small | (round and regular | prolymphocytes
chromatin, irregular clumps nucleus, clumped | and hairy cells,
abundant and chromatin, villous | chromatin, small or | and distinct to
pale cytoplasm projection) not visible villous
with circumference | admixed with nucleolus lymphocytes by
projections) lymphoplasmocytic | basophilic prominent
cells cytoplasm with nucleolus
polar well-visible
projections)
CyclinD1 + - - -
Annexin Al + - - -
CD200/CD180 | >0.5 >0.5 <0.5 >0.5
MFI ratio on
flow cytometry

HCL: hairy cell leukemia, SMZL: splenic marginal zone lymphoma, SDRPL: splenic diffuse red pulp small

B-cell lymphoma, SBPLN: splenic B-cell lymphoma/leukemia with prominent nucleoli
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Hairy cell leukemia (HCL)®? (3U7 1-4)

Hairy cell leukemia \Ju mature B cell neoplasm fimsafiulsadn Uszneusiewad
uziSaiidl cytoplasm wez uawdl hairy projections Miudnwarsmzvedsail fagnudilunszgn
peripheral blood wazdu lngagnu BRAF p.V600E somatic mutation 1nnninsesag 95 n1534ady
hilalldunnsinagnn WHO wdureu HCL Sadndulsaiinuldios Uszanafesay 2 veq leukemia nu
Tugfmesnnningmdsuszana 4: 1 wazorgnansimulsauszana 60 U wuldifossnnludinuazlng
MOUALU

AuUldazIIAI8 pancytopenia ulURe monocytopenia, fule uazas1any low-level
circulating leukemic cell oranusiulamela uasinldnuseumisds saulutanisnumadusiSa
unsnluefenzdu wu famds nszgn vieawss wulsties 81158 q Wu wilesd1e 19 Fensen
Urnvios witesennounansiu 1on1sanite sxwuvannvaneTufureuwnueinlsn szozan wax
PE1OLY cytopenia dmsu paraneoplastic syndrome, autoimmune symptoms nwulatesann

nalnnsiinlsAinann activating BRAF p.V600E (NP_004324.2) mutation d1lugnisnse
AUNIW MEK-ERK pathway waninduwadiiddnuarsimne nesziAnuaziiusiuanly hemato-
poietic stem way B-lymphoid progenitor cell 5aulufianu clonal immunoglobulin gene rear-
rangement %114 transcription signation Lwilauniu post-germinal center memory B cell dnwaly
FINAITINAY somatic hypermutation Tu clonotypic immunoglobulin heavy Wag/#39 light
variable genes ¥l#Ani11Anan antigen-experienced B-cell Uadeidas lgun farming
gngiusasuasiuLdy T macroscopic appearance taazwuiinalngnn wihdaduntein diffuse
expansion U84 red pulp 1AWV splenic infarction 16 @ulu microscopic finding azlUIRY
a¥eazdinu dun

N. Peripheral blood, marrow smear: NUWASNLSIUUIA small to medium Susail
kidney-shaped nuclei, bland ground-glass chromatin ﬁ@cﬁmﬁaaﬂd'] normal lymphocytes,
nucleoli laitsius cytoplasm twezdnn1a1s wazdl fine villous (hairy) projections Laulagseau

9. Bone marrow: \Judsddgililuniteds Tneasnuwaduzidadeaiudu patchy,
interstitial pattern %3e diffuse dvlueos lufdwenesasnumadidnvas fied-ege appearance
970 cytoplasm oz wazdiAdsaivsondn IUAVVOUALARTA mitosis WUTUBBLINUTD
o1alinu wenndenanudinidenunandouseuwaduzsdd mnflwadurSaiessdunaldenn
910 histology DgN9LAEN U'lﬂﬂ%"\ia’lﬁlwu hypocellular marrow AgeU aplastic anemia 191 uaﬂﬁnﬂﬁu

HCL an1n50n3aU reticulin fibrosis vil# “dry tap” 970 marrow aspirate lfUae
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U 1. Hairy cell leukemia Tulunszgn ssiiudnuuzwadivisendn cytoplasm wozuayla adne

Aulian (fried-egg appearance)

A. fhu & oeaedu 9: Tushy HCL 92 diffusely involve red pulp wae white pulp atrophy
Ul red pulp aznuindenunsaensaulng HCL aggregation vinliludavinanisivavesiien
Tusha fadsfouelngiusereraindenld Tuduaswu HCL oglu sinusoid warlusiesniuwdes
ﬁ]sWUL‘Uaéagjﬁ interfollicular Way paracortical area

Immunophenotype WU bright surface immunoglobulin, CD20, CD22, CD11c, CD103,
CD25, CD123, TBX21/T-Bet, Annexin-Al (specific ﬁqm) FMC7, CD200 tkae cyclin D1 (37482919
focal) mngas BRAF p.V60OE (NP_004324.2) mutant protein Inglt mutant-specific VE1 antibody
clone adrelumsmwaduzSale
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35U 2. Hairy cell leukemia €faufin CD20 9

U 3. Hairy cell leukemia fou cyclinD1 zfnaneuazdliaiauela
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gllﬁ 4. Hairy cell leukemia €011 BRAF p.V600E Tvinauinanuaz cytoplasmic staining

msuenlsa uanain B-cell lymphoma 3w 9 finuluiuwd@eznansell ssdeaenann
myelodysplastic syndrome, megaloblastic anemia losan 2z dyserythropoiesis (hyper-
plastic pro-erythroblasts wa basophilic erythroblasts) I vilwenauesdiy HCL 7ifusune
oy 9 19

NN

LNEUYIVAN

1. wadfiildnuazdume Tuiden/marrow smear uaz/miolunszgn lngludon/smear
92N small-to-medium-sized cells dAdBaIUTONEN cytoplasm 1WozdaN waz fine villous
cytoplasmic projections Inesou ﬁ?ﬂﬂ‘umz@n%zwu fried-egg appearance Tedeainsendn
cytoplasm L80y VOULUALAATA

2. inauanme CD20 way annexin Al iulag immunohistochemistry 50 coexpression
299 CD20/CD11c/CD103/CD25 1ng flow cytometry Way/%se immunohistochemistry

LNEUILEZ

1. Clonal BRAF p.V600E (NP_004324.2) mutation

2. WUTIWAUYeY CD123, bright CD22, bright CD200, bright surface immunoglobulins,
cyclin-D1, TBX21/T-Bet

mssfiulsanaznissnen axtufusysu cytopenia Kag disease-related symptoms N3
19 chemotherapy with purine analogs (cladribine, pentostatin) noUAUDH Tagagldidu front-
line treatment @u3u HCL mnm57anyu Clonal BRAF p.V60OE (NP 004324.2) mutation Wag
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bright CD22 expression azaaUaLBIARD BRAF inhibitors (e saee1fen3alnsaniu rituximab
Al wag anti-CD22 immunotoxin therapy Tuaulifilinovaussse chemotherapy wsallugdn
nsiing1atiniEu S1m33aNnU minimal/measurable residual disease ndsanle chemotherapy

%30 targeted drugs

Splenic marginal zone lymphoma (SMZL)™? (3Uii 5-7)

Splenic marginal zone lymphoma (SMZL) U mature B cell neoplasm finsaiiy
Tsadn Aieuldundheennisfisnudundn Tneagnu white pulp involvement wazsinagny villous
lymphocytes lu peripheral blood waw/vieseuimassiivaiy msddadedulaldunnse
970 WHO tauriau SMZL sinaznuluglvgfonansauviegeeny engiadeUszann 60-70 U wudszanm
1.7 lunileduge nsasnuiworiudieniguiniu wolufwemnnidudadniios

auldazandiensaame lymphocytosis seiule wazdnnuseutwdesusnataiule
il involvement “U@Qi‘ljﬂix@ﬂ ILaiy peripheral blood ag@1anwy microscopic hepatic involvement
fnaglinuiidendindesdy q vieseeraundie cytopenia lemndalaunn 01n1s8u q W
19 wiloeennansiiu Shesnutey uidhnudessyTsnnsnatewdu aggressive lymphoma Useanas
Yaway 30 9z low-level paraprotein uarlinu hyper viscosity usnainiisosas 20 vosauld
983978 autoimmune 16 WU acquired angioedema 210 Cl-esterase inhibitor deficiency,
cold agglutinin disease, warm antibody autoimmune hemolytic anemia a2 mixed cryoglob-
ulinemia

awnvedlsa dndlugllinsvamg winuiussiRaseuasinisdu lymphoma wiewee
iy autoimmune Snuduiusiu SMZL wonanildanuin hepatitis C virus (HCV) vilsiAn SMZL
Taluuaea Tnslamzluunndd HOV yna wagianzunsndeuves cryoglobulinemia Min¥nw
HCV azvanlenianisilu lymphoma Igluawdi sustained virologic response Iagtanizlasuns
$nwhe interferon se1athlugnisanasvedlsa SMZL laluauldfidulsaudn

Tu Macroscopic appearance wuiiula wazdl white yellow nodules ﬂizmﬁlaﬁuﬂu
Ushas white pulp fiveneaunnie dau Microscopic finding Huns3faduagld peripheral blood
wazlunsegnidundn shazlidndusesiaiiu Inednuaziinuuenameios léud

n. 313 1 involvement 1;1‘50 white pulp tag red pulp Ingagnu white pulp expansion
1m8 small lymphoid cells 59U 9 reactive germinal centers dnwzlwadaEWU cytoplasm L8y
wagla nauwies Tndvavdnidnies oranuwadisivunalviajuag nucleolus wuldudtios uazny
plasmacytoid differentiation & uananiigany follicular colonization Miewwaduzdaunsnlu
germinal center vinilvunalwatu Ushn red pulp azwunisunsnly sinus, cord LA¥B1ANTERN

Lid]uﬂﬁjulﬁ 9139NU epithelioid histiocytes 1o %Q@ﬂﬁ’m non-necrotizing granuloma
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SUN 5. SMZL Aunsnidikazvinane germinal center #3e follicular colonization Unawaaianweug

u

Aae plasma cells (plasmacytic differentiation)

;s‘d‘ﬁ 6. SMZL unsnay red pulp sinusoids

9. femdosivihy: wuwaduzSEToU 9 marginal zones visoanaeglu dilated sinuses
f. 1%ﬂ‘i::@ﬂ: YunuuTua involvement Tagdiulugjaznu nodular intertrabecular

involvement 92111 interstitial Wag intrasinusoidal infiltration w94 small lymphocytes T
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cytoplasm 1a unsadsenany involvement ﬁaﬁy'qlmmz@ﬂlﬁ n15lY CD20 azdusglovilunn
Tun159 instrasinusoidal infiltration @31 normal hematopoietic elements ﬁ]swuuﬁﬂﬁuﬁa‘umﬂm
U hypersplenism

3. Peripheral blood: #wu lymphocytosis Ingagil mature small to medium-sized lymphoid
cells wozdu dnwassnay, chromatin Wy, basophilic cytoplasm wazil short vill ns¥Ngey
wuuldaiiane vdeenefifedinaiieavensad uenanidfinu heterogeneity tives Gsazwu
lymphoplasmacytoid cells, lymphocytes 7Tl nuclear clefts wio medium-sized cells #ifl
cytoplasm Lwoziazla

Immunophenotype glinauINeD CD20, CD79a, PAX5, FMC7, CD27, CD38 (dim), IgM,
IgD, BCL2 wazlvinaause BCL6, annexin Al, CD103, cyclin D1, SOX11, LEF1 luuiamdeia
TinauInsie CD11c, CD123, CD5 (319), CDA3 11n SMZL Seradailu nodules agwu follicular dendritic
cells meshworks 7iiuann CD21 mneads plasmacytic differentiation agwu light chain restriction
18 mndou Ki67 agnu Ki67 gﬁuu‘%nmaé’muaﬂgﬁﬂLﬂuﬁ%mﬁwm marginal zone cells ¥l

aadeiudisy insinatandu normal germinal center warvousuuanduUIIMUDY SMZL

g‘dﬁ 7. SMZL #n CD20 T tumor cells ianua

WnauinsItady
LNEUTIAGN
1. Small B-cell lymphoma # involve lunsean uaz/w3e peripheral blood lagagny

small lymphoid cells #ifi villous process
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2. Tinavanee pan B-cell markers, IgM, IgD Laznaauna BCL6E, Annexin Al, CD103,
CyclinD1, SOX11 g LEF1

3. wunlsrain splenic, nodal B-cell lymphoma u 5 WD

4. H5I93NNENTONNSIFIMEINUINULA

LAEUTLETY

Tvinaausio CD5 wag CD10

mssudiulsadn median survival >10 U Tnedadendniifinasienisaniiulse fe early
progression &3 nn153nw d1muly <2 Yezd median survival widewies 3-5 U Januld
Yovay 20 voslsa widliil early progression a%dl survival willoupuunf Jadedu q finuld
laun transformation to aggressive lymphoma, HPLL score (low Hemoglobin, low platelet
count, high lactate dehydrogenase, 3 extrahilar lymphadenopathy), NOTCH2 mutations,

KLF2 mutations wag NNK molecular genotype

Splenic diffuse red pulp small B-cell lymphoma (SDRPL)™?

Splenic diffuse red pulp small B-cell lymphoma (SDRPL) \Ju small B-cell lymphoma
7i involve i 1%35% waz peripheral blood Ingagwu diffuse infiltration of the splenic red
pulp wazadiidnwa monomorphic lymphoid population $uffu circulating tumor cells #ifl
cytoplasmic projections Taendulsainulgosunn <3esar 1 483 non-Hodgkin lymphomas,
10% of lymphomas #3fiaduansiy wazdesaz 0.5 ¥ed chronic lymphoid malignancies 713
peripheral blood involvement ﬂﬂ%ﬁ?ﬂ%@%mqLaﬁlﬂﬁaﬂﬂ’iﬂ 757

Auldazumedulainnuazil lymphocytosis finagwu involvement 984 splenic hilar
lymph node wazlinuiirenmassdu wuiidulddes thlinwy B-symptoms Auldaraundne
pancytopenia 14 9 nsuiilaun Ty macroscopic appearance anusinuls uaznindaduag
(diffuse congested pattern) ldwu micronodular appearance @ microscopic finding asin1s
woneue Tz loun

n. Sy M&senemazny red pulp expansion 1#39913% destruction IFnnwadue S
Lwl'iﬂagj M8 intrasinusoidal pattern Lﬁiuﬁqm WARITNUANWENAN hyperchromatic nucleus,
clumped chromatin, basophilic cytoplasm waze1ail plasmacytoid appearance 1§ U3kl white
pulp oasmseliiiu

. Peripheral blood: Wy small to medium-sized cells fiffeduanaundes clumped
chromatin, cytoplasm & basophilic WU cytoplasmic %38 villous projections TngagLiutn
U warnszaeiegnsliainiate fheed polar distribution (1-4 poles), nucleolus 1&n

winlsddn [Dudaulng
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A. lunszan: dnidu intrasinusoidal uaz/#3e interstitial involvement 11nn31 nodular
pattern waziindl mild fibrosis

Immunophenotype TvinauInse B-cell markers (CD20, CD19, CD79a), DBA44, 1sG
WA bRaaUAU CD5, CD23, CD43, cyclin D1, CD21, CD10, CD25, CD38, annexin A1 Wy cyclin D3
Tnaunlédosay 70 mndeu ps3 aglimauinlivesnin SMZL wavilodeu Ki67 azwuins msvi
flow cytometry fuszlevilegnaunn lnglanig CD180 g sensitivity Way specificity qwiaiiﬂﬁ
wazarRTWIMAB U CD200 expression 1agld CD200 median fluorescence (MFI)/CD180 MFI
ratio Windnaauiifosnin 0.5 9zAnds SDRPL 11nn1 HCL, SMZL, Wi splenic B cell lymphoma/
leukemia with hairy cell features Tu peripheral blood immunophenotyping 5wy monoclonal
B cell lymphocytosis Fdnlasu marginal zone derivation agi1laiiu early stage ¥89 SDRPL
wio SMZL egslsimumnlianunsensin flow cytometry w3a35ou ¢ S splenectomy
919lns3ladedu splenic B cell leukemia/lymphoma NOS 161

NN

LAQUTIAGN

1. Diffuse infiltration 1m8 monomorphic small B-cells Tu red pulp Wag atrophic white
pulp

2. Peripheral blood wu circulating small cells il cytoplasm tgag villous projection
wiu g1un’ne waznszaweendliiasiiane nucleolus liisu

3. 893 immunophenotype GL#

LNEUIILESY

1. liwu BRAF p.V60OE (NP_004324.2) mutation

2. lwulsmduiisioniimdes uenain splenic hilar lymph node

nsaniiulse deyaiides wuitnwu NOTCHI, TP53, MAP2K1 genes mutation il

nsAiiulsANguLsUY

Splenic B-cell lymphoma/leukemia with prominent nucleoli (SBPLN)®?

Splenic B-cell lymphoma/leukemia with prominent nucleoli (SBPLN) \Ju B-cell neo-
plasm vewhufifidhuaizuas immunophenotypes Ad1afu hairy cell leukemia (HCL) weilidl
BRAF mutation uaglinauausssa conventional HCL therapy WWsen31 hairy cell leukemia
variant usitigtulinuzihlsldudadosnmsinwifisdunuinlifedosiu HOL dnvazivad
QLU single large nucleolus uaﬂmﬂ‘ﬁ SBPLN £459u04 CD5-negative B-prolymphocytic
leukemia (B-PLL) w84 edition fudae SBPLN wuldtes Uszanafesar 0.4 a9 chronic

lymphoid malignancies i incidence Usganas 0.03/100,000 318/8 siaziinluggseny eneade
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71 ¥ wilugmennnindudgadnden (1.6: 1) Falfoandn HCL ann (5: 1) uisnusdosdinisinm
seluluomanidosanidulsafifsdenaln

AulUazanfesnule lymphocytosis Loag Wiy cytopenia ﬁl@iﬁ monocytopenia 1nay
involve I%ﬂizaml,as peripheral blood (PB) Ing/lal involve peripheral lymphadenopathy 912
wusulalawstosnd 1 Tu 3 vesAuld wu autoimmune phenomena laoeun Tu macroscopic
appearance aznuiulauazil diffuse homogeneous appearance Inglyfl micronodular appear-
ance @ microscopic finding azdinsuusnneToaz laun

n. 3a: diffuse involvement of red pulp tag atrophic white pulp l1ngagwu prominent
intrasinusoidal involvement Tu red pulp dnwazwagazny medium-sized atypical lymphoid
cells 7ifl cytoplasm Loy Haaduanauuags prominent nucleolous

%. Peripheral blood: dn&au atypical lymphoid cells Uszanaidosay 20-95 lnaiadazil
21U1A medium to large, cytoplasm Leag & basophilic #38%a, finely/poorly defined projections,
nucleolus wuwaglvie) Insvuamwadazdnnit HCL uienvsdiwadlngifl bilobed nucleus 14 lai
WU circumferential villous process Fasn991n HCL

f. blfUﬂﬁ%@ﬂ: nomocellular %39 hypercelluar wage1awu lymphoid infiltration \@ntey
IngagiSeesiidu interstitial way intrasinusoidal pattern [Wundn use1awu nodular $auAU in-
terstitial pattern 1¢ mnweezagwu diffuse pattern laiuiu dnwugwadazidu medium-sized
atypical lymphoid cells, cytoplasm ey daaasanan wag prominent nucleolus $2AU mild
fibrosis

Immunophenotype waduziSaaslinauInes pan-B cell antigens (CD19, CD20, CD22,
DBA-44), CD11c, CD103, FMC7 wag monotypic surface immunoglobulin finazduy IgG) way
Laifin HCL markers ok CD25, Annexin A1, TRAP, CD123

WnausinsItady

LNQUTIAGN

1. Circulating medium-sized lymphoid cells fifi prominent nucleoli #39 convoluted
nuclei 8191 poorly defined cytoplasmic projections walinu circumferential fine villous (hairy)
projections

2. Tiwauinse B-cell antigens (CD19, CD20, CD79a, PAX5)

3. lifldnwauzaes HCL laun CD25, annexin Al, cyclin D1, TRAP

LNQUTLETY

1. Diffuse involvement ¥893 splenic red pulp tag atrophic white pulp

2. l3iwu BRAF mutation

nMsaniiulse AouderaINTaIELAIrTUISINdT classical HCL lngpSwmiteasidedinain



W lDUﬂ"IaOgS:DUHLTU O (2D | —

Tsanlaifeades fuiell median survival Usgana 9 U lnefiiiesdszanaudosas 15 whiuiiaeddin
sen31nn31 15 U deyainediunmsinwiuaznisnevauesseendersudiniosuarlis dulvg
Limauausssio IFN-alpha, cladribine Nldiiesdinfes Jagtunuiimauauesse cladribine sufiu
rituximab %38 bendamustine U1 wage1aLin transformation lauseanusosay 6 dind 17p
deletion agalsfimu SBLPN duindusisaiinisfinwisely wiernfienuiignaeaiiuia
na1laaguiiewdl primary splenic B-cell lymphoma and leukemia ulsafinulsitios
o < ¥ . 1 [ =
Juduagdaaenain secondary small B-cell lymphoma involvement Ao nsilafislsnves

lymphoma faudifgysienissneiag prognosis Fedaasnasnisnisineegemsiiiosdealy

LONENTE1984

1. WHO Classification of Tumours Editoral Board. Haematolymphoid Tumours: International
Agency for Research on Cancer; 2022 [cited 2023 June 15]. Available from: https://tu-
mourclassification.iarc.who.int/.

2. Alaggio R, Amador C, Anagnostopoulos I, Attygalle AD, Araujo IBO, Berti E, et al. The 5th
edition of the World Health Organization Classification of Haematolymphoid Tumours:

Lymphoid Neoplasms. Leukemia 2022;36:1720-48.
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MSUUOUSELANLIUUTHLY
mudvAMsauUslanason 5
udvlidvanddulnsdsa

nuINLBaa follicular

(update in WHO fifth edition
of follicular cell-derived
thyroid neoplasm)

UYSAN ANUUNY

unin

World Health Organization (WHO) finsufuussliviuaivegasinase munisinun
fanniu angaldioan edition 7 5 adiueu wa. 2565 lasduuatiunasssey dduadui wHo®
gsnszdouindelidladetu iy benign tumor, low-risk neoplasm wag malignant neoplasm
wenaniidadiuhde nasllumsiteds luneurie Fudafunasivan wasnasiasy Wete
lumﬁﬁ'«aéﬂlﬁgﬂé’aaLLazdwafu

nswasunlamdnves edition duieuiu edition win TduA nswasusdnilngls
THA31 histologic subtype U histologic variant tWs1$A111 variant agl4lu gene variant fiwy
Tu mutation #e uaﬂmﬂfﬁﬂ% oncocytic cell wnu Hurthle cell w5y misnomer AN
Hurthle cell fiussenelundausaldiu C-cell laild oncocytes wazmsifu mitosis 914 2 a5,
w10 high power fields (HPFs) 1183911 visual field usiazndasfivunaldwingu dwiunidede

MuanfnsnatuliNerasUiansei 1%

@

&
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A1519% 1. asumsiladeiiunnsnsves WHO classification s¥7ing fourth uag fifth edition”

2022 WHO classification (fifth edition)

2017 WHO classification (fourth edition)

Thyroid follicular nodular disease (Fdwiflvaliile
T¥us5818 multifocal benign follicular nodules
e multinodular goiter)

Not applicable

Follicular adenoma with papillary architecture
wendy new entity

Hyperfunctioning adenoma, follicular
adenoma with papillary hyperplasia 3neg/lu

FA variants

Subcentimeter non-invasive follicular thyroid
neoplasm with papillary-liked nuclear feature
(NIFTP), oncocytic NIFTP ueniiiu new subtypes
U3 NIFTP

Not applicable

Invasive encapsulated follicular variant papillary
carcinoma: LenNN subtype VB3 papillary
thyroid cancer (PTQ)

Invasive encapsulated follicular variant of
PTC

pnianmsataded Teanmiu specific subtype

Papillary microcarcinoma variant

Oncocytic adenoma of the thyroid

Hurthle cell adenoma

Oncocytic carcinoma of the thyroid

Hurthle cell carcinoma

Follicular-derived carcinomas, high-grade
(poorly differentiated thyroid carcinoma iag

differentiated high-grade thyroid carcinoma)

Not applicable

Differentiated high-grade thyroid carcinoma

Differentiated thyroid carcinoma, including
PTC, follicular thyroid cancer (FTC), and
oncocytic carcinoma of the thyroid (OCA),

with high grade features

Cribriform-morular thyroid carcinoma Wgn3ann
PTC subtype

Cribriform-morular variant of PTC

Anaplastic thyroid carcinoma, squamous cell

carcinoma pattern

Squamous cell carcinoma
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Approach to follicular cell-derived neoplasm®
WHO fifth edition a¥anansaasUanuaiedAgieinlugnmsitadeiiesenvednsaedan

follicular cells lamugui 1 IneseasiBenusiaslsnasnandsioly

 Follicular cells neoplasm |

PTC nuclei/

Yes No -
nuclear score 2-37 |
No . - e
PTC [ Encapsulated/circumscribed ]
L £ 1 e a7
- Classic PTC with follicular pattern? . Yes Q No
- Encapsulated classic PTC [ Yes l ! !
- Infiltrative follicular PTC Malignant FT-UMP Benign
- Diffuse sclerosing PTC [ . ][ ] [ 2 ]
- Solid/trabecular PTC Yes Q No N
- Oncocytic PTC ( IEFVPTC | WDT-UMP | NIFTP . 5
= Clear cell PTC N e p
: . Follicles Solid/trabecular/
= Spadiscill PIE +/- papillae insular
- PTC with fibromatosis/fasciitis- rap
like/desmoid type stroma - ' : Oator I'(')ﬂomn -
- Tall cell PTC Aggressive mitosis =5/2mm’, mitosis =5/2mm’, itosis =3/2 LI,
- Hobnail PTC AT RING tumor necrosis, tumor necrosis, MOSIS = 5/ Amm.2,
PTC tumor necrosis,
- Columnar cell PTC - .
Yes Yes | No convoluted nuclei
Bebos l i | : 1 No T Fes.
Benig Low-risk _ Malignant !
FND, FA, NIFTP,  |Favorable | DHGTC ] FTC, OCA PDTC
FA-P,OA J| WDT-UMP, |iniermediotd DHGIC. EDIC (oncocytes >75%)
ELTME Poor :

E‘Uﬁ 1. Wa#nIN13 approach way differential diagnosis U89 follicular cell-derived neoplasm
Imaﬁumﬂmi@ papillary thyroid carcinoma (PTC) nuclear feature waauenlsafan i growth
pattern, histologic differentiation, tumor capsular/vascular invasion Wag high-grade

histologic features

Q: questionable, FND: follicular nodular disease, FA: follicular adenoma, FA-P: follicular adenoma with
papillary architecture, OA: oncocytic adenoma, FT-UMP: follicular tumor of uncertain malignant
potential, IEFVPTC: invasive encapsulated follicular variant of papillary thyroid carcinoma, WDT-UMP:
well-differentiated tumor of uncertain malignant potential, NIFTP: non-invasive follicular thyroid neoplasm
with papillary-like nuclear features, FTC: follicular thyroid carcinoma, OCA: oncocytic carcinoma of the
thyroid, DHGTC: differentiated high-grade thyroid carcinoma, PDTC: poorly differentiated thyroid carcinoma,

ATC: anaplastic thyroid carcinoma
Benign tumors™ **
drulugjazieeiadu micro- e macrofollicular architecture wagdl RAS-like molecular

profile Iuﬂﬁju adenoma
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1. Thyroid follicular nodular disease (FND)

Thyroid follicular nodular disease (FND) @® AL IUIVEA benign thyroid
follicular cells ¥ane 9 nodule ¥il¥usiay nodule fivuauazguaiannmans Taeiduddws
NNNY1TTINYI1UDY multinodular goiter (MNG) dudnildlunisaddn iesainusmin
onaiimsFfidassywing adenoma 7y neoplastic condition W adenomatous nodule
%39 adenomatoid hyperplasia 9119 WHO fifth edition uuziinlly FND unu

auldazunseadieuldiine Taglifionnisdu vieensundenadeneiuiedradesld
mnzdendnagnuinlu euthyroid dalvejrznulugndannnindae (6: 1-15: 1) auenguinnid
65 U wazauiinnlelefiu Tu macroscopic appearance agnu thyroid awialvie) windadivue
LLazgiJi'Nsuaﬂ nodule ﬁwmﬂwma 813NV fibrosis, cystic change, calcification, fibrosis E)
\domwenle @1 microscopic finding 9gWU nodules fivszneuluse benign follicular cells
Fdiusuutu Tnsenanuiidnuwae papillary formation I Tnewwadasiidnuwae tall columnar
#38 low cuboidal wagliifidnwaeiluadivaves papillary thyroid carcinoma e1anuyaLdenesn
fibrosis, calcification %3® ossification ¢

nausilunsitade

LU N

Benign follicular cells insautulaglifinagnau (nvasive) warlsifidnuasdiadoa
Y94 papillary thyroid carcinoma

SLIGES

AINANTENIN follicular, papillary growth waziinsiwasuulanis degenerative Warn1g
YOUVALYE

mssuiulsad flidugheniudnsindawuy subtotal thyroidectomy

2. Follicular adenoma (FA) (gﬂﬁ 2 ag 3)

Follicular adenoma (FA) 8wz ufeuiiiueugariusou lifinssnsueenuiuenuatya
209 benign follicular cell #iliifdnwazdnndeaves papilary thyroid carcinoma fHenuuaz
Fnuauedng 9 Ssnanileu WHO @iy usfly WHO fifth edition éifia entity Tvsife follicular
adenoma with papillary architecture Faznanseol

auldinsherouiilnsoss lildu Tnesinaznuilony 45-55 U wasnulugndennningene us
anunsanvludnlauiu veseenalionnisnaloneinvdradesls wu nduduin wiemela
wiley Haduides fo nsfuiddusidienglion fUhwunseoramuiufungueinisveniesen
3 9| WU PTEN hamartoma tumor syndrome, DICER1 syndrome Wag Carney complex
Ima‘lumjuﬁﬁﬂwu adenoma uaneieu auiu C-cell hyperplasia wagananuswuiy follicular/

papillary thyroid carcinoma g ﬁaﬁumﬂwu FA Tu background multiple adenomatous
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nodules kay nodular hyperplasia salufisnisiaenanetouluin masinds hereditary syndrome
13he

Macroscopic appearance 3g#u nodule ﬁﬁuﬂﬂsgaﬁu nauvsed windulou dvm e
wiethea Tufuwadniely mnflwadiwezazdanam widh colloid wozazdiiana vum
wds 2-3 o, udenanulnndriuls Tnevuelaiananselduen follicular adenoma senain follicular
thyroid carcinoma ¢ 9#ie4g tumor capsule invasion wirthy Tu microscopic finding wu
Buiileseniifiuaugaviuseu 1l capsular we vascular invasion lnsuaugainazuaniy
follicular thyroid carcinoma A15L389739¥NU microfollicular, normofollicular %5®
macrofollicular growth pattern A& @1 nodule ﬁ%zLLEJﬂf\]Wﬂ parenchyma 59U 9 TaU 1waa
qenudnway cuboidal, polygonal 71l cytoplasm Uunansduas fawadeanauveudeu waylald
anwadziladed papillary thyroid carcinoma mitosis 1o (<3 mitoses/2 #15.481.) wazlaidl coagulative
tumor necrosis ©1aNU calcification, osseous metaplasia 161 WERUIIASI1ANY lipomatous
metaplasia Mlduiu nsuenszwang follicular thyroid carcinoma uaz FA 9feie1den1snsa
capsule 1Jundn mniosoniivuadnndt 2 au. AIsas capsule Tvivun wifvumnaninty
A2384 capsule 9819198 10 blocks Lag deeper sections #N&ddE capsular #38 vascular invasion

neaulazeona1NIady follicular tumor of uncertain malignant potential @sagnannely

gﬂﬁ 2. uans follicular adenoma il capsule ¥n laiwu invasion n1si3eedIny microfollicular

etz normofollicular patterns



W l:)Uﬂ'laClgs.:)UHﬁfJ O (2D | —

UM 3. uanadnwaefimdsaves follicular cell Tu follicular adenoma famdsanauGeu dudy

laflawmilou papillary thyroid carcinoma

Subtypes 284 follicular adenoma 7inuld witfes éun

n. Clear cell FA wadazil cytoplasm Taa1n glycogen, lipids, thyroglobulin wag vesicles
9710 mitochondria ﬂﬂiﬁﬁﬂﬁﬂiﬁﬂﬁﬂzﬁ@ﬂ%ﬂﬂ%ﬂ metastatic renal cell carcinoma, medullary
thyroid carcinoma wag parathyroid tumor fiau iilesainnuléuesnin nsdeu immunohisto-
chemistry aznuilinauinse TTF-1 uay PAX-8 @ thyroglobulin Husaliuauanld focal
uarANEN

9. Signet-ring-cell pattern of FA wadaxil cytoplasmic vacuole ‘ﬁﬁ’;mﬁaaaﬂ%
YU I1NNTALAUVDN thyroglobulin vacuole Tﬂﬂiﬂiﬂﬁ%ﬁmummﬂ metastatic signet ring
tumor Andiaunewaglinisitade

A. Lipoadenoma (adenolipoma, thyrolipoma) tinanil mature adipocyte wsnagnslu
biiunidndvdes fsenuimulugiae Camey syndrome viosussd

3. FA with bizarre nuclei wadaziaunelg) hyperchromasia Tuunsudnasdenuiaie
sonfilé usiaglaid tumor necrosis 3o mitosis Bslallstadelunsitadeinduue S

9. Spindle cell variant of FA wadagil extensive spindle cell metaplasia lag
bland-looking cells § mitosis Hoe (<3/2 ns.uu.) wazlidl tumor necrosis agADLENIN spindle
cell variant of medullary thyroid carcinoma Wag anaplastic thyroid carcinoma % spindle cell

variant of FA aglinauanse TTF-1 uag thyroglobulin
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a. Black FA wulupuldfiléunissnudie minocycline lunihsnasnuluds waswad
9z8l pigment avmnanily cytoplasm s2ulUdls colloid mintluasia electron microscope
9gNU dense osmophilic material Tu lysosome w84 follicular cells

naeilun1sidase

LNEUTIAGN

foufifiuaugariusounsnain background thyroid parenchyma #awu 1aiil invasive
Seeidu follicular pattern 1ad papillary thyroid carcinoma nuclear feature

mssndulse Weswindu benign linu metastasis visaLingmngnun

3. Follicular adenoma with papillary architecture (FA-P)

Follicular adenoma with papillary architecture LﬂfﬁJuLﬁmaﬂﬁﬁLLﬂU@aﬁmaU%U follicular
cells 7i3assudu intrafollicular papillary architecture lalfi§nwauzfinadea papillary thyroid
carcinoma wagsinwuidu hyperfunction nodule 1Uu entity TnadfiSuily WHO edition 4
wulsvanaidesay 3 a4 thyroid nodule Tan

aulddnazduindalomsyiuguieieuwaz hyperthyroidism Haust subclinical Juils
flonnsdaau Tnetuivrweveailesenuay iodine deficiency #1v1 radioiodine uptake 2wy
increased uptake Wguiu adjacent gland (hot nodule)

mm@ﬁl,wﬂisﬂﬁaaﬂmﬂ follicular adenoma Liesarniinanauas mutation Ing FA i
97N RAS mutation w# FA with papillary architecture 1ina1n activating TSHR mutations (70%),
GNAS mutation wag/%3e £2H1 mutations #3 activating TSHR mutation vinsesu intracellular
cAMP ¥l follicular cells yhemuuazuiaianndulaglifinseuay lsadamnsonulu tumor
syndrome 19 1eiiA McCune-Albright syndrome (germline mosaic GNAS mutations), Carney
complex (germline inactivating mutations in PRKAR1A %Qﬁﬂﬂﬁmiﬂisﬁu cAMP protein kinase
A (PKA) pathway

Macroscopic appearance wuiiesenveuwnda wiien beefy red #ifl colloid gl
inaznunaulfel usoranuratgnou Tu McCune Albright syndrome @1t Microscopic finding
HdnwazlanIzAe cystic 73 follicle g nelulsznaumie complex papillary infoldings
oy papillae Ingjuaz centripetal orientation v3aiesgdaudnats unwazunuazi follicles
agn1elu amnanu Sanderson’s pollsters (subfollicles within follicles) oy Turauedi colloid
WUANDY Ly peripheral scalloping 217 rapid resorption 484 colloid \iethluana hormone
druwadaziianway columnar way vacuolated cytoplasm ﬁamﬁaaasﬂiﬁgm NALLAYIUIALN 9)
fiu 138 oncocytic metaplasia 19 Ineflundvavzdoslidisnwue papillary thyroid carcinoma
9139z ln15dos HBME-1, Galectin-3, BRAF V600E Tunisuen ag FA with papillary architecture

whodlviNaay
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naueilun1$Idase

LAQUTIAGN

ﬁauﬁﬁlmﬂsgaﬁmau 131l invasion aneluusznaudie follicular cell i3 organized intra-
follicular papillary architecture, sub-follicle formation, broad papillae fifwnuuay (edema) 14
WU nuclear atypia, psammoma bodies

mssudiulsa wudeatu FA Wesnnndu benign 3elidugh mndinnun

4. Oncocytic adenoma of the thyroid (OA) (g‘dﬁ 4)

Oncocytic adenoma (0A) tHuifisendifiuntgausou Taswadaelutsznoudae
oncocytic cells (>5awag 75) Inglu WHO edition laiiugunlily Hurthle cell losanidu misnomer
w31z Hurthle T¢oSuteds C-cell Tu thyroid lafld oncocyte auldinunsredeudilnsess iy
anafiennisnadenaieisdinfedls Tnsagnuluaueny 50-55 U wazdinlunuludn wuluivda
uﬂﬂﬂ’jﬁé"m&l MNA539 radioiodide aznuindu cold nodule @1awuly tumor syndrome ¢
auA Cowden syndrome (germline PTEN mutation) tag Carney complex (germline PRKARIA
mutation)

Iﬁﬂﬁlﬁ@ﬁ]’m genomic alteration Tu mitochondrial genome (MtDNA) %171 mitochondrial
accumulation Wiududnwagsnyuas oncocyte UeNANTE MY GRIM19 (NDUFA13) gene
e copy number variations 1A wadounin oncocytic carcinoma 1u Macroscopic appearance
wnufouiiiuaUgariusey 1w 2-3 e, vnfurlugazdslomaniadu carcinoma wntu
e FA finwneldfinaselonaninduuzde wihdneileuuazid tan to mahosany brown
Faflmnudunnzselsnain oncocytes

d7u microscopic finding 1?14 Lﬁaqaﬂﬁﬁmﬂsgaﬁmau 14ifl capsular/vascular invasion
wasUsznaulumie oncocytes >Spaay 75 wnil <3eway 75 agliin1siRadean follicular adenomas
with oncocytic features §nwaEINNIZUBY oncocytes Av 3 granular eosinophilic cytoplasm
\wog Vauln cytoplasm Un Thiaduanauiiss waziithedleddlugiau Insazlifl cell polarity wag
aid] papillary thyroid carcinoma nucleus mdﬂ%\‘i OA 873WU nuclear groove WAANBMLY
Thndledalngjidusgnsinatsazaiunsnusnain papillary thyroid carcinoma ¢ dsazdl
fndledaidnegaveuilaaiua mitoses Wulley (<3 mitoses/2 m3.uu.) ldwu tumor necrosis
0! psammomatous calcification N15LENTENIN oncocytic carcinoma Wag OA WwABIDIFY
NN3M59 capsule WumanwuReniu FA mndaasasde invasion uslidniau agliilase oncocytic

tumor of uncertain malignant potential Faagnasiely
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JUN 4. uanenseadndu microfollicular pattern w83 oncocytes il granular eosinophilic

cytoplasm Lag prominent nucleolus

wnasilunsitade

LAUINUEN

foufitluaugariusou lsifl invasion Useneuse oncocytes >¥ovag 75

mseiiulsn Wty FA esanndu benign Seldilugh mnsinnun
Low-risk neoplasms®*®

Lﬁaqaﬂiumjmﬁﬁu borderline tumnor 521319 benign uar malignant F3a1u150470
metastasis ¢ wilontamsiiasann 4 nguiiusznaude

1. Non-invasive follicular thyroid neoplasm with papillary-like nuclear features (NIFTP)
(U 5 waw 6) NIFTP uidlaseniifiuaugaiy ielaifuaugafils uiveuwadn b invasive Tnewad
Seeiudu follicular growth pattern wag Tandvaiidnwely papillary thyroid carcinoma Tu WHO
\dtlazUsznausie 2 subtypes fie subcentimeter NIFTP (s <1 @al. Saiinazidenia papillary
microcarcinoma) kag oncocytic NIFTP (oncocytes >5ag/ay 75) losanfemalsauwdmulona
\Angh 9130 metastasis Tou

auldazandieadlatou lidu dnwulugudaunnndngane 5: 1 uazene 40-50 U lngasny
Tunungiunnunnia (Feway 15-20) Wisuiuaueldy (5asaz 0.5-5) WUIANIIN RAS mutation
wniian ($ovay 52) lu Macroscopic appearance wuffeufiveuadnviesiuntgasiu wihdadun

LNUDIUIANE VUNMRAsUSEIN 3 93, WINU necrosis M3aLdanaanikiingdtunIsiany FNA d@iu
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microscopic finding T LﬁaaaﬂﬁﬁLLﬂUsgaﬁmaw‘%aﬁuaULWLLEJﬂ%’mmﬂiaU 9 1Tl capsular ¥39
vascular invasion fsindudesmsiaunuyasgnaziden Wudeaiu adenoma wagnu nucleus
fifidnawues papillary thyroid carcinoma gsenanudiuunsuinamesiewsintu nsussdivegly
Juazuuu

1. Nucleus size and shape (nuclear enlargement/elongation/overlapping/crowding)

2. Nuclear membrane irregularities (irregular nuclear membrane, grooves, and
pseudo-inclusions)

3. Chromatin characteristics (clearing, margination, glassy)

Tuumazte afazl 1 azuuu uaalifiazly 0 uarhezuuuLNT AL ez idady NIFTP
AgAoelinziuy 2-3 MnAzkuY 0-1 3ednlunay follicular adenoma yenntinsSesshvecad
agidu follicular growth pattern Wunan 813dl solid pattern 19 usfestioaninsosay 30 uay
true papillary (& fibrovascular core) <3agaz 1 wnliil fibrovascular core 2zi38n31 Sanderson

polster @aanansanula seslsinuiisnsauinnu metastasis 16 lu <3ogaz 1 true papillae

uas1euaIUlveliny metastasis 3999A919LY cut off 71 <3eway 1 #e




Practical Strategies and Innovative Approaches
for Improving Patient Outcome

=

sUn 6. ﬁwé’wmaqwamaé WUL‘Uﬁﬁ‘UMﬂIW}j 3 nuclear groove wag chromatin margination

u

W1lanu papillary thyroid carcinoma nuclear feature

Fnauzdu « Aivhunulu NIFTP éiuA psammoma bodies, mitoses >3/2 A5, (110 mitosis
4/2 »3.44. 92387791 mitotically active encapsulated PTC with a predominant follicular growth
pattern Wt >5/2 713314, 91U non-invasive high grade follicular variant PTC 8 FVPTC),
tumor necrosis (Mndagitiadedn non-invasive high grade FVPTC) uaznnsisesdudu pattern
3u 9 w93 PTC 1 tall w38 columnar cells axdmlu PTC viud UBNANTMNATIANY BRAF p.
V600E mutation A159zA579 histology Iaziden iesanwutiesunnlu NIFTP

naueilun1Idase

LNEUYIVAN

1. fupugaviuvisevaundn

2. Follicular growth pattern (<3o8ag 1 true papillae, <3988z 30 solid/trabecular/
insular growth)

3. Papillary thyroid carcinoma nuclear features (nuclear score 2-3)

4. 14ifl vascular %38 capsular invasion

5. 1311 tumor necrosis

6. <3 mitoses/2 AT.UU.

7.'l4ifl architecture PTC variant 3u 5] 39 psammoma body

GBI

753 immunohistochemistry #5® molecular L&anu NRAS mutation Laglainu BRAF mutation
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msaiulsai 1y extremely indolent windimvun nssnwmdnuugdndu lobectomy
Tne/laifaslii radioactive iodine therapy

2. Thyroid tumors of uncertain malignant potential (UMP)

Lﬂfa\‘iaﬂimduﬁ :Ju well-differentiated thyroid tumor il follicular architecture 9l
wadgariu wseludald uiveuwndn uazliudnnesde invasion widtlidauuiasnsialneaziden
fduudafiony Jenuend 9 warsiasBenazamnn WHO edition win Usznaulude 2 subtypes
laun follicular tumor of uncertain malignant potential (FT-UMP) wag well-differentiated
tumor of uncertain malignant potential (WDT-UMP) flgnaidannsnsdl 2 LLazg‘U‘ﬁ 7

A15197 2. Ardwsilunnsitade well-differentiated follicular-patterned thyroid tumor saanweug
pdgalas invasion

Capsular/vascular invasion
Present Questionable Absent
PTC nuclear | Present (score 2-3) Invasive encapsulated WDT-UMP NIFTP
feature FV-PTC
Questionable WDC-NOS
Absent (Score 0-1) FTC FT-UMP FA

FA: follicular adenoma, FTC: follicular carcinoma, FV-PTC: papillary thyroid carcinoma, follicular variant,
NIFTP: non-invasive follicular neoplasm with papillary-like nuclear features, WDC-NOS: well differentiated
carcinoma, not otherwise specified, WDT-UMP: well differentiated tumor of uncertain malignant potential,

FT-UMP: follicular tumor of uncertain malignant potential

WAty NIFTP auld UMP undmeaadeuls lidu nuldsesas 0.5-3 vad thyroidectomy
specimen o1gde 50-55 U wulugndannningane 2-3:1 dndu FT-UMP wag WDT-UMP
Wo 9 AU M523119 molecular wund@ulngiinann RAS-like molecular alterations lag
NRAS p.Q61R WUMﬂ‘ﬁIEj@ Way HRAS, KRAS, or NRAS mutations nulesesay 30-40 Tu Macroscopic
appearance J¥nUfauvaUWATA AwIaRaY 2-3 9y Tag FT-UMP sfhaziawislviginin WOT-UMP
uazuAUgatas FT-UMP finagnuindt WDT-UMP @1y Microscopic finding tudnfudasld
MInTIvegtazBunidiunounsiiady questionable invasion Taefisnuues questionable
capsular invasion fia tumor cells uwnsniduaugaugrunirslnedlinzquadgaimug
(mushroom invasion) veifuunaiuatgauisann linsu v5vseviilviasdeinersazesnuen
waugawds wadlidaunle Weitsnfuarfeauenain FNA 113 biopsy 1y My pseudoinvasion
lngaaindseifuay reaction 58U 9 WU L@0A00N hemosiderin %30 fibrosis AIAADY

pseudoinvasion 31111 @31 questionable vascular invasion ABnN151a8 tumor cells nests
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i vascular endothelium mulufeulnd q wadga vseurinluuddaveuiSeu linu endothelial
lining %38 thrombus Mnilusaadedsnany misldualgaiiisifiy w38 deeper section Live

rule out invasion NTALAU

JUN 7. wanallosenunsndnluunuyalaedslivegg capsule Viavun (questionable invasion)

n3hen 2 subtypes a¥e1fe PTC nuclear score na1de 61 score 0-1 aglwitadendy
FT-UMP U@t score 2-3 agallady WDT-UMP uagaz@asdl mitosis Uee (<3/2 m3.uu.) waglill
tumor necrosis MnflaziUasunidadedu high erade encapsulated carcinoma of follicular
cells with questionable vascular invasion

neuglunTItade

LAEUINUEN

Questionable invasion LeN31N pseudoinvasive artifact 16 uaglsld high-grade morphology
(mitosis <3/2 M.43. ¥38 tumor necrosis)

LAEUTILES

#1579 molecular WU HRAS, KRAS 758 NRAS mutations waglinu BRAF p.V600E, TP53
or TERT promoter mutation

mssiulsa nsShwmanuuziindu lobectomy lnglaiaalsi radioactive iodine therap
dulngflainy metastasis Marentimdomiestezey q warhifisenumsingvie tumor
related death lnglanigniiianig questionable capsular invasion U9189UNUIE distant
metastasis Iiustiosinn (<Sewaz 1) egalsfinuaszianuaulddedes ieswinnisduiiulse
Tulsanguildlidnau ueelimenuiioses
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3. Hyalinizing trabecular tumor (HTT)

HTT LﬂuLﬁaﬂﬂﬁLﬁﬂmﬂ follicular cells Saeiudu large trabeculae YDUTARTIT hyaline
cytoplasm Uufiu intratrabecular hyaline material wagfilp@eaiidnwaeg prominent grooves,
vacuoles uag membrane irregularities fenulagsiutmilon WHO edition Lamwiﬁ%muaﬁm mo-
lecular wntu aulfazandeagfeuld liflerns Tnewulufvdannnidueun (Yosas 80
vouthe) o1gaded 50 U fhmululnsesdtunmnnindisiedntes mnasaams molecular
WUl GLIS rearrangements (PAX8:GLIS1, PAX8:GLIS3 @anuldanndigalu HTT) dadumizsle
HTT n13 fusion fenaazsinnsieuues extracellular matrix-related genes Ylvinu hyaline
material sguiflinuluiosenlnsessddu q wazlinu RAS, BRAF mutation lu macroscopic
appearance %WULﬁ@ﬂE}ﬂ“ﬂE}UL"UG}%’ﬂ NAUYIOs firm to soft consistency widANU lobulated
appearance @v1LAY VWA 0.5-7.5 @, usdulrgay <3 o

Microscopic finding wuillasenueutuadavieduaugaru 3eiadu wide trabeculae nio
small nests n1e/luaznu eosinophilic hyaline amorphous material Usunausnn @ﬂé’ﬂ"d amyloid
ust congo red Tinaau waz PASD Wnauan wadaziluwslvg polysonal/elongated Besiadean
iU trabeculae, cytoplasm 2zl hyaline material Usznaunae finely granular deposits ag focal
perinuclear yellowish cytoplasm bodies of lysosomal origin %dﬁﬂwmzﬁaﬂﬂwuiuLﬁaﬂaﬂlVliaEJ(5
3u 9 1§ witlosndnn dnvaednedeaiivuialng nén waz prominent grooves, vacuoles,
membrane irregularities ussinaglallaniony intranuclear pseudoinclusion Wwieu PTC finagny
intratrabecular wag stromal calcification l@iUss @unu mitoses Woy HTT UNAIUIENU
capsular/vascular %39 thyroid parenchymal invasion ¢ e’fiq%wummL?%aﬂumsl,ﬁmsgm‘%a
metastasis b9 LAtoY

ilaen3l Immunophenotype 7is 1wz #o Ki67 MIB1 antibody ﬁv‘fﬂuqquﬁﬁm whn
membranous staining F38 W zse HTT @ GLIS fusion azidu immunohistochemistry 7
specific ‘17121!@ Lm'?huimlj%lﬂﬁmuﬁmﬂﬁﬁami'ﬂba 5 lU eosinophilic hyaline amorphous
material azlaaUsio Congo red waznauinse PAS, PASD Waz collagen IV

NN

\NEUYINAN

Follicular cell differentiation, Seadndu pure trabecular architecture with intra-
trabecular hyalinization k&g nuclear features i prominent grooves, vacuoles ke membrane
irregularities

WNEUIILESY

(Y]

o3 Ki-67 staining (MIB-1 clone) finanwaiz membranous pattern WazmsIany GLIS

rearrangements
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mssiulsm benign mndimdu lobectomy 1 wazlinu metastasis Tuaadiulug 1
$7897UMMU malignant counterpart lovndl capsular %39 vascular invasion lagagny
metastasis U lymph node 138 o¥uedu q egslsfiny Ssladnuauldiisl GLIS-rearrangement
tumor 7 recurrence adamsaziinmsAnusely
Malignant neoplasms®* *?

A139192A979 molecular WU31 morphology Tumju differentiated thyroid carcinoma
finagduniusiiu 2 major mutations eiun RAS-like lnaagnu expansile pattern 81afiuAUganse
1aifiAle duedeaazla atypia 10 W Follicular carcinoma, encapsulated follicular variant
papillary thyroid carcinoma tay BRAF V60OE-like 2%l infiltrative pattern filA@na atypia
mudnuaizves PTC Savau § psammoma s whail RAS-like uay BRAF V60OE-like carcinoma
&un30dl high-grade feature 161 1w tumor necrosis, mitotic activity Ingagdl additional molecular
events @wlng) fe TP53, PIK3CA, PTEN %o TERT promoter N5w1 morphology fiiuasie
progn05|s e classification U849 carcinoma ﬁﬂLﬂuéﬂﬁﬁm ¥1nvas follicular-derived carcinoma
i ageressive wa@ #® anaplastic thyroid carcinoma Fslu WHO edition flas s primary squamous
cell carcinoma 1Ju subtype U84 anaplastic thyroid carcinoma #7¢

1. Follicular thyroid carcinoma (FTC)

Follicular thyroid carcinoma (FTC) agWu invasive growth 98¢ well-differentiated fol-
licular cell-derived filsifdnuaizfumduavas PTC w3e high grade features Usznausie 3 subtypes
A1 WHO edition L@ lein Minimally invasive follicular thyroid carcinoma (capsular invasion
9814LAY7) encapsulated angioinvasive follicular thyroid carcinoma Wag widely invasive follic-
ular thyroid carcinoma

FTC wuuszanasesay 5-15 a9 thyroid carcinoma auldunanleg painless thyroid mass
swuluglve engiade 45-50 Y wagnuldtiosanaluiin unseuenall compressive symptoms 16
wites Ussanadoray 510 vesauldoraundae distant metastasis linaudSuideds 910 ultra-
sound arldanunsauenann FA it Jaduidesddey Ao n1svinlelefiu wazn135usad (onizing
radiation) wenaniigany hereditary ldas¥oay 10 Tnesiniieadosiu PTEN hamartoma tumour
syndrome (591lUfls Cowden syndrome), DICER1 syndrome, Werner syndrome, and Carney
complex gy FTC Hﬁgﬂuﬁimqﬁ% sedlUsz 1R multiple follicular adenomas lag mutation
ﬁwuﬁaaﬁqw Ao RAS-like mutation lAlA NRAS mutation ausae HRAS Lag KRAS mutations
uenINTEl PAXS:PPARG rearrangements WUUszaNUSoEay 10-40 Fadu mutually exclusive
2 RAS-mutant Tnenguiiagwuluauotgtiosndn @ invasion wey uifazfivunmidnniy dalu
macroscopic appearance Anufauiiuatgary Insnuaugasinazundi FA uazlivuindiunn
ansnulunane 9 U MINNU grossly invasion 1 thyroid parenchyma Viseeonuanlnsoun Ay
Tvmsifadedu widely invasive FTC Tuunaimgeranu large tumor thrombi lunaesmiden 16
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aghalsfinnu widely invasive FTC sunuldtios snfudiosm high-grade features agsaziden
wszsindu poorly differentiated thyroid carcinoma 11An31

Microscopic finding §1t8uazfmenu capsular waz/%se vascular invasion (gﬂ‘ﬁl 8 uay 9)
uazlen subtypes laun

1. Minimally invasive FTC aa39gfiaadiu tumor mz’qLLﬂUsgaﬁgwumaammmmwﬁq o8
Uhuveudnazdinisnsesu fibrosis ﬁﬂﬁﬂ’li@li’lﬂ%uﬁf@u%nmuﬂﬂ‘gﬁ%uqs]@ﬁi’]ﬂazl,g‘&l@ IGERRL!
7379 deeper section &1 invasion 8¢laiFalu uenaNEmNy tumor cells pgFLLBNUATYA LS
wliiiugamzaiidaau aunseiteds FTC 18 egrlsfimunisuua invasion msviiemiusesings T
TuauldNTuse IR biopsy/FNA Feenauiu capsular disruption Akl true invasion 1 Tnesnmy
32U hemosiderin-laden macrophages, inflammatory cells, hemorrhage

2. Encapsulated angioinvasive FTC n13WU vascular invasion fiusv tumor capsule
WsomuUen capsule AxNUWIBlINU capsular invasion Alé 1ag tumor cells AvApIRANUAS
uidon videnanifu fibrin wieaquie endothelium uigmudnmuedinansiamn wilsldogusim
capsule W3aWU tumor AuntsdudenogREIvTell tumor float Tulduwdenlaglill fibrin agld
Sfuindu vascular invasion uenanisuau vascular invasion Saudfysie prognosis nanafie
WANU limited invasion (<4 foci) a3 prognosis fifini1 extensive vascular invasion (>4 foci)
5399 vascular invasion MMeEaNTswu venous invasion nglitufuraduden §1 FTC
sinlainu lymphatic invasion 3slainy lymph node metastasis latiog

3. Widely invasive FTC Qg capsule invasion lagailanluds thyroid parenchyma

%39 extrathyroidal soft tissue nNAgWy vascular invasion ALY

a I3 < o 1 .
JUN 8. LanaaNzisanzgeenuIuen capsule uadslaimenain thyroid capsule
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gﬂﬁ 9. uans vascular invasion 91 tumor Tununaulues vessels wagdl fibrin deposition

ANWALNN5SE8989 FTC 9gmilauny FA A wu microfollicular, normofollicular %5
macrofollicular growth pattern 819U solid %30 trabecular pattern e lagagwu mitosis
<3/2 asu8. Tuusned solid/trabecular pattern wag <5/2 as.uy. Tuuine follicular pattern

a1 halwu tumor necrosis %38 PTC nuclear feature ¥1NWU extensive intratumoral fibrosis

'
a [

Tnefnaznusauiu calcification dnwasiliianulu FTC 7fl distant metastasis fauSuitade
Histological variants Bu  finuld usitdesun 9 léun

n. Clear cell FTC fignu fin >3owaz 50 clear cells lag cytoplasm laainnisazauvss
glycogen, lipids, thyroglobulin %38 vesicles of apparent mitochondrial derivation WAy
FA msaadesnlufaausnain metastatic renal clear cell carcinoma, medullary thyroid carcino-
ma, parathyroid tumors lage1de TTF-1, PAX-8 liinauingaufiu & thyroglobulin e1afinwies
focal we weak Wi elaiwu clinical significance 910 FTC iy

. Signet-ring-cell variant of FTC agwu tumor cells Tanwuzidu signet ring cells 31N
NMSAzALBY thyroglobulin A¥@BILBNAIN Mmetastasis signet ring cell tumor NTIBU

A. FTC with a glomeruloid pattern agwu follicles fifidnvaznaudFuasd epithelial
tufts Ad1e renal glomerulus

a. Spindle cell FTC wu tumor cells Beafdniudu intersecting fascicles agfas
NN anaplastic thyroid carcinoma GN spindle cell FTC ag@aslinyu pleomorphism, low

mitosis waz kil tumor necrosis
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nausilunisitade

LAQUTIAGN

Follicular-cell derived luiflanwugilpfoaves PTC WU capsular way/vse vascular in-
vasion iy high-grade features

Widely invasive FTC WU invasion feaUand thyroid parenchyma lawu PTC
nuclear feature 13l high-grade features Lagiinwu extensive vascular invasion

GBI

ety

nsduiiulsa Tufuveuwmues invasion naTIRe 40-month disease-free survival Sovag
97 Tu minimally invasive, $98ag 81 lu encapsulated angioinvasive wagiovaz 45 Tu widely
invasive FTC Iﬂas[,una;u encapsulated angioinvasive 31UUUB4 vascular invasion (cut off >4
foci) fmnudrdiaysie prognosis (odds ratio 13.7) uenanilusuldiiliny metastasis aunvos
tumor 7111NNT1 4 . LLasmqﬁy’wi 55 Uazan disease-free survival WANISWU metastasis LU
?qﬁwﬁgﬁqma prognosis e?iaﬁﬂﬁaziﬂﬁﬂamLLagﬂiz@ﬂmﬂﬂ’jWiamﬁﬁmﬁaq TERT promoter
mutations sinwulu aggressive clinical behavior i advanced stage at presentation, distant
metastases wazLia disease-specific mortality

2. Invasive encapsulated follicular variant of papillary thyroid carcinoma (IEFVPTC)
(g‘d‘ﬁ 10 wag 11)

Invasive encapsulated follicular variant of papillary thyroid carcinoma (IEFVPTC) Ju
uzi3sfifluegariu wagny invasion msdnFeaiaudu follicular architecture AdneU FTC usiiwad
U PTC nuclear features 3ndu entity lual wonandufisndu PTC subtype wosanidu rRAS
mutation 11AN31 BRAF mutation Wag prognosis AN tae IEFVPTC & 3 subtypes WuLaeniu
FTC A® Minimally invasive encapsulated follicular variant of papillary carcinoma (capsular
invasion 9814LAY7) encapsulated angioinvasive follicular variant of papillary carcinoma wag
widely invasive follicular variant of papillary carcinoma

Ed .

AUl painless thyroid mass e1giade 40-50 T teendn FTC Wdntee (>55 T) wulu

Y a

winlsauiu wasvdgennnindeuszana 3: 1 inlinu lymph node metastasis 964 presentation
$1991n PTC ‘171"36]11J ultrasound azleng1NIN NIFTP Uwﬁ%ﬂmawuﬁlu tumor syndrome g1
Ingtanizn1snulu multiple adenomatous nodules, adenomas, nodular hyperplasia w3onulu
din suieadesiu hereditary syndrome 1 PTEN hamartoma tumor syndrome, DICER1
syndrome, Carney complex #35739%14 molecular Wu31 IEFVPTC § RAS mutation mmﬁqm
WuLReIiU FA, FTC uwagnu PAX8:PPARG rearrangements louriuustioanin eenslsinng BRAF p.

V600E mutation wutiesann 19270 classic PTC wag infiltrative FVPTC finulguee lu Macro-
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scopic appearance %Lflulﬁmaﬂﬁﬁl,t,ﬂﬂegaﬁ:m Tnefinnumuuaneaiu Faeznunin NIFTP
nlaliiu gross invasion wag nwuaylmidadeidu widely invasive FVPTC

Microscopic finding WU capsular kag/%39 vascular invasion Tngazuuady 3 ﬂEjiJ R

1. Minimally invasive IEFVPTC wiufenu FTC az@easdl full thickness capsular invasion
W3SOLIU tumor AUWeN tumor capsule

2. Encapsulated angioinvasive FVPTC =t vascular invasion AiU3ied tumor capsule
wonll waz tumor Adesdniuntiududion w3ell fibrin W3amAgueie endothelium awinsalyd
capsular invasion flé uenanisnduasdetiusiuau vascular invasion Wuiieafiu FTC

3. Widely invasive FVPTC 9¢WU capsule invasion Tngmanluds thyroid parenchyma
7380 extrathyroidal soft tissue

agwiuMdnuuazinasinsitadeves IEFVPTC way FTC Aatgmdeny lngaguanainnis
Wi PTC nuclear feature Tu IEFVPTC &99zifiu nuclear enlargement, elongation, crowded,
overlapping, irregular nuclear contour, nuclear groove Wag chromatin margination 333U
nucleoli inuazagTnveu Fadnuazdsnanaziifiutawiniu infilttrative FVPTC Tnetamzsinlany
intranuclear pseudoinclusion LazdANURNIZUSNAUBUUBINDUNIE invasive growth vi1lAA2S
¥ nuclear feature viagiBunieuasifiads FTC wle IEFVPTC wWulieniu mitosis 38689 <3/2 A3,
wagliny tumor necrosis NsiSeeiveawadavidu follicular growth wagnu true papillae

(fibrovascular core) <¥a8az 1 UN9ATI bone metastasis 813wy PTC nuclear feature Al§

gﬂﬁ 10. LLamLﬁaaaﬂmqaaﬂmﬁmuaﬂ capsule \Ju mushroom-like appearance
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gﬂﬁ 11. uansanwalzveaaatiiauetvg lasin@ula nuclear groove, intranuclear pseudoinclusion

wW1lenu papillary thyroid carcinoma nuclear feature

nauailun1Idase

LNQUTIAGN

Minimally invasive EFVPTC #%® encapsulated angioinvasive FVPTC azwu follicular
architecture Lﬁauﬁu’wm capsular/vascular invasion Wag PTC nuclear feature

Widely invasive FVPTC 9gWU invasion siemiUaidn thyroid parenchyma, follicular
architecture Lﬁauﬁgwm PTC nuclear feature Wagiinwu extensive vascular invasion

BRI

Laidl

mssiiulsn Wuieniu FTC Aetufu distant metastasis warafnazlallu lymph node lu
minimally invasive EFVPTC 1u extremely indolent tumor @u widely invasive FVPTC Wag
encapsulated angioinvasive FVPTC with extensive vascular invasion (>4 foci) suifinlenianis
1A distant metastasis way aggressive clinical course mﬂéﬁu

3. Oncocytic (Hurthle-cell) carcinoma (OCA)

Oncocytic (Hurthle-cell) carcinoma (OCA) iusgi3eiifl oncocytes (>Fowax 75) uaglid
PTC nuclear feature %39 high-grade feature & 3 subtypes WuLAgIiU FTC wag IEFVPTC A
minimally invasive oncocytic carcinoma of the thyroid (capsular invasion 98141#817) encap-
sulated angioinvasive oncocytic carcinoma of the thyroid wag widely invasive oncocytic

carcinoma of the thyroid aultaganmeieunlnsesnladu sl enail compressive symptoms
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16 widely invasive OCA U distant metastasis vaiefiBiitadeldddevas 1527 wariovay
40 91l extensive vascular invasion 1539 thyroid function test 1inagUnf w19 ultrasound wanaIN
Oncocytic adenoma (OA) lsisnn OCA siwulugflug) ergade 58 T wutpssnnludin wasnulu
Evdannningvieuszana 1.7-2.2: 1 ves1ee1anuly tumor syndromes Wi PTEN mutation
syndrome (1114 Cowden syndrome) wag Carney complex (PRKARIA mutation)

Macroscopic appearance dndgnuiuaugay InsuaUgassnuIvseaIdinailiuuasau
wihdadud tan viieuzsennil windeufivunalugnn 3.5 @, wuld 2/3 gl invasive growth
#9970 FTC, IEFVPTC fivwaliléifialenanisiae invasion d@3u Microscopic finding wufeuiidl
LLﬂUﬁaﬁuLLazﬁ capsular kag/%39 vascular invasion lagagstousasay 75 983 tumor cells fifi
oncocytic appearance 819U non-lamellated calcification 161 wsiliiwyu psammoma bodies 1y
ey FTC wuan OCA aguualu 3 subtypes laun

1. Minimally invasive OCA WU tumor capsule invasion 98191587

2. Encapsulated angioinvasive OCA WU vascular invasion s capsule zFDIU
Fruauindu limited (<4 foci) 58 extensive (>4 foci)

3. Widely invasive OCA f9il gross capsular invasion

Snwazlwadayny abundant eosinophilic granular cytoplasm fifidnpdvanauuaz
fhndlelawiulngjednsinans gnanuUInaiill nuclear atypia 1nld W multinucleated giant
cell mnilunsrama electron microscope 9%mWu mitochondria Usinasnn waiigeslslil PTC
nuclear feature vndaglytadelungy IEFVPTC unu

SnuausTiinaste Prognosis fiugas uaw radioiodine resistant LA small cell (cytoplasmic
loss), tumor necrosis, numerous mitoses, atypical mitosis V’?ﬂﬁﬁ’lﬂwu high grade feature TouA
mitosis >3/2 M3.413l. 38 tumor necrosis sziasumsidasedu high grade carcinoma of follicular
cells, oncocytic type mﬂﬂ%’jﬂ‘V\l‘U’h OCA metastasis 913lWkaauns TTF-1 Wag thyroglobulin
Fahlvenlunisitads tumor origin

naueilun15Idase

LAQUTIAGN

Invasive, oncocytic cells agatioaspeay 75 1l PTC nuclear feature 3@ high grade
feature

LNEUTLETY

Taigl

mssniiulsa overall survival rate n1snnaausiiousrfasaz 100 lu minimally invasive
OCA fsfowaz 10 Tu widely invasive %38 extensive vascular invasion #u31 OCA 9zdl lymph

node metastasis Wag hematogenous metastasis Laviag lngsinlufiven nsean wagdu Tunesieem
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Na1I1 OCA @mnsaiiia transformation 19U anaplastic carcinoma la uadsnsfosAnwLiuLfu
naly

a

4. Papillary thyroid carcinoma (PTC) (5U% 12 way 13)

Y
2 o

Papillary thyroid carcinoma (PTC) \UungiSsfiinann follicular cells fifiiedoadnuens
wes lnensisesinazidunuulanls W papillary, solid/trabecular #se follicular patterns
Jugiu PTC o less well-differentiated carcinoma ieuiiu FTC 3 IEFVPTC &3 PTC ﬁﬂy’wm
13 subtypes Wusnu pattemns Al Classic PTC, Encapsulated classic PTC, Infiltrative follicular PTC,
Diffuse sclerosing PTC, Solid/trabecular PTC, Warthin-like PTC, Oncocytic PTC, Clear cell PTC,
Spindle cell PTC, PTC with fibromatosis/fasciitis-like/desmoid-type stroma, Tall cell PTC,
Hobnail PTC wag Columnar cell PTC lag WHO edition ‘5 gnLAN microcarcinoma subtype
Wosnusnuvunaiitesndn 1 v, sgiadien Liildg pattern wazuugdl¥ildAndn subtype
WU variant uaﬂmﬂﬁé’wﬂcribriform morular PTC aanain PTC subtype LLazéT’aLﬂuTiﬂimi
Ao cribriform morular carcinoma hmﬁju thyroid tumors of uncertain histogenesis W

PTC \Huuziswesdanliviofinutesiignisludnuaziflng) Tnoluajaznuiosas 80-85
uazdinnuiosaz 90 vewwiStinsosdiamun Tutlgtunusunuanntuilesn screening 1Rty
Tneazwadausvuindadn agndlsfiniu mortality rate Sawe 9 1in PTC auldazandae painless
thyroid nodule Tngasiivielifineuinndesiinelafls 0nail local compression ¥ludae
nauaunuiemela stridor vseideauwnulaneiesay 20 TuAnagwu bilateral, multifocal disease
uay metastasis fasotvEsuazamnnniNElug m329 thyroid function test finazdnd Jade
Besldun nssuisdsudenytios mands Yseifasevainuuzddlnsoss nsfuemnsid
lolafuas ansiniiunegsluusingunln polybrominated diphenyl ethers, §3u Wag hormonal
reproductive factors 81anulu tumor syndrome 161 1Wu familial adenomatous polyposis (FAP)
anuRaUnfmalianafimevesiigniieadiestu MAPK pathway lnglanis somatic mutations
Tu BRAF, RAS (Inelamnz NRAS) genes waz RET fusions 15 BRAF p.V600E mutation wulddes
Tnsanugnazsinsfulumuusias subtypes eaznutananlu classic PTC uay tall cell PTC
wenINtMUIN PTC Mifnannmssused sxdimnuduusiu RET rearrangement

Tu macroscopic appearance Ty wudn SenwarvannransTuiy subtypes Taevialy PTC
agfyuiniade 2-3 wu. wihdadun firm wazflvoulwngnsu (infiltrative) WU intratumoral

calcification 1eiUoe ©1anU ossification 16 wazliwu necrosis twumsAnis poorly differentiated

i U

30 undifferentiated carcinoma &@u microscopic finding flidnwealzyidnAgy@s PTC nuclear feature
Taun unlng) 3111 normal follicular cells, overlapping nuclei, nuclear membrane irregularity,
nuclear pseudoinclusion (cytoplasm whauluiiiedeg) intranuclear groove wag ground-glass

wsolndvala uenanidanu psammoma bodies (nanuAa@sunauLazosindudu o)
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leUsgunusesay 40-50 @1any squamous differentiation laUssanaSesas 15-45 vaiae
manuiedeaninanazlnisidads PTC wagazien subtype M1 pattern laun

n. Classic (conventional) PTC aynunssesiiiu papillary pattern 7 fibrovascular
core ANKAZOYATINGN ABUTBUMEY tumor cells 819U pack wuIURAA"E solid pattern e

%. Encapsulated PTC (E-PTC) wuuszanusasay 10 983 PTC 9zdl thick fibrous capsule
vy 31amy tumor infiltrate sanuuBnLAUgavdelsfld wadsuluidnuas classic PTC
IngazAoauenain follicular adenoma with papillary architecture, papillary hyperplastic nodule

A. Infilttrative Follicular PTC (IFVPTC, IF-PTC) wusnnduddud 2 an classic PTC
Tnensiseeiadu follicular growth pattern >3o8a 90 ualliu PTC nuclear feature agnu 2 dnwy
9 encapsulated follicular PTC Faaziiendeaiu RAS mutation waz infiltrative follicular PTC

11 BRAF-like tumor Fanuipani kazn1sadulsawmiiou classic PTC

SUN 12. ua@ns PTC 2 patterns @59na14 #e classic papillary pattern 8uadneiiienazil fibrovas-

u

cular core asanans wagaugemdu infiltrative follicular pattern
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g‘lh?i 13. classic PTC ﬁ’]ﬁ'\i‘UEJ’l‘EJQQLLam fibrovascular core Tu papillary pattern fiwadlagseu

Hvuelug Tasundula nuclear molding wag nuclear groove

1. Oncocytic PTC (O-PTC) aznunsieasdandu well-developed papillae fiadidnuas
oncocytic cells w# PTC nuclear feature ﬂgwmwi’lﬁy’u WS¢ oncocytic change a@nunsanula
T IF-PTC uag solid PTC ¢ Falallsdmifiu 0-PTC

3. Warthin-like PTC (WL-PTO) fiaanuadendsefiu Warthin tumor ludesniians nanaite
m33esindu papillary wadfideasaniu oncocytic cells #ifl PTC nuclear feature uuunuiifl
lymphocytes wag plasma cells U3unann uzSeiailinily background chronic lymphocytic
thyroiditis uazvaUNzS@RNUNISUABTY TC-PTC 16

2. Clear cell subtype n1sisesdaliu papillae/solid sheet Als Inewadiianveus PTC
nuclear feature way cytoplasm & 2zdpnunaIn Metastatic renal cell carcinoma, intrathyroidal
parathyroid tumor wag clear cell medullary thyroid carcinoma

%. Diffuse sclerosing PTC (DS-PTC) tHuafinfinulsiion Ussanadosas 3 Shasnuludin
Taglamziiniisufadannmnnisaivesluda dnuasiiue sclerosis e il lymphatic permeation
11N psammoma bodies 1Alagtanizlu lymphatic vessels wagiiniaelu background chronic
lymphocytic thyroiditis msBeeiazdy solid nest %50 papillary formation with squamous
metaplasia

%. Solid/trabecular PTC (ST-PTC) wudszanafosaz 1-3 ludlnajuaz >5osaz 30 ludin

emnn1salivesiula MeItadeasnu solid, trabecular, nested growth pattern >¥egay 50
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Famnnudnwariezdewnsialiazduainlainu tumor necrosis Wi high mitosis saznuly
high-grade follicular cell derived thyroid carcinoma

al. Papillary thyroid carcinoma with fibromatosis/fasciitis-like/desmoid-type stroma
nuletasunn (<Soway 1) azwu cellular stroma Usunaiunnaane nodular fasciitis, fibromatosis,
desmoid %38 myofibroblastic process 7l nuclear atypia n3eeivauzSsasdy cord,
tubule, compressed papillae Tuduspaienain spindle cell anaplastic carcinoma, paucicellular
variant of anaplastic carcinoma Fauenan immunohistochemistry A epithelial cells 9 positive
TTF-1, PAX-8 wag thyroglobulin @ stromal cells 9% negative cytokeratin, positive Desmin,
SMA, B-catenin (nuclear), cytoplasmic SOX11

q. Spindle cell PTC wulatioy Ingazdesny spindle cells with PTC nuclear features
(>%oway 50) Fuinvznuiluadealaldtiosnin classic PTC fun9seemunudn prognosis wenin
urdadiseauAeuTetoy Mingeu immunohistochemistry agwunaulnse thyroglobulin, TTF-1,
PAX-8 ?jammmﬁﬁwﬂmﬂ PTC with fibromatosis stroma, anaplastic carcinoma, medullary
carcinoma Wae spindle epithelial tumor with thymus-like elements

9 Tall cell PTC (TC-PTO) agifiuimaduzifefifinnnugannnin 3 whwesiunia & cyto-
plasm twezuazduny Tundeaogdngm Tufdsmenefasny elongated follicles Ades193alm
(tram-track appearance) duasdpmusgnatiosdasay 30 uzdwiabimusidufiasdeson
%iln 1818997 poor prognosis AzkENT subtype U

). Hobnail PTC (HN-PTC) 18u aggressive subtype wu <3azaz 1 d@ulugaznu vascular
invasion tag gross extrathyroidal extension lauae $auAUNISWU metastasis lﬂﬁiauﬁﬁmﬁaﬂ
v3o distant 1¢f Tngaznu nuclei fiundaynegfuuundionsy Admenedagnunsost
\Ju complex papillary %38 micropapillary architecture lngagfasnuot1stoyiosas 30
mﬂwué’ﬂwmzﬁmimnm tumor necrosis Wag mitosis 8E19ALOYA W1z high-grade
transformation ¢

5. Columnar cell PTC (CC-PTC) wulados lapaziiiu cells 1u columnar cells il
cytoplasm lansedeeu wazdl nuclear pseudo-stratification 919y subnuclear vacuoles
AANY secretory endometrium 161 3nlawy nuclear pseudo-inclusion R subtype ﬁlﬂé’ﬁﬁmu
Apsnuegeteelsisaglinisideds Tnedudusesusnain metastasis colorectal 3o
endometrial primary U19aSsnanun COX-2 fnauanladedosas 55 wnnu subtype AISaEMN
high-grade feature Tagidununiu

PTC dianu lymphatic invasion 11071 vascular invasion vl#nu regional lymph node
metastasis lAUs8 8niiu encapsulated PTC wag tall cell PTC fiwu vascular invasion i uaﬂmﬂ‘ﬁ

PTC @ansanu multifocal lesion Muss@eraiinain intrathyroidal lymphatic spread #3©
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multifocal primary tumor Al @ PTC fiflvunn <1 @ WuagiSend1 PTC-microcarcinoma
Fedlngjasdl excellent prognosis Fufiy specific subtype T WHO edition Hlvenian
mMefadetl mnesitedlruenaiiaves subtype ¢ U classic papillary microcarcinoma tugu

nausilunisitade

LNEUIYAN

wzi5997n follicular cells 7l PTC nuclear feature Tnsnsessuduuuulafly

SILIGES

laid

nsaiiulsa PTC finagdl long term survival 1ag 5-year survival Seway 96, 10-year
oAy 93 uay 20-year >5ovar 90 wusaTALTIntoras 1-6.5 uaviing1dovay 15-35 Jaduil
Vil prognosis L@ oA @1aun duie vuinlng gross extrathyroidal growth stage ‘17'1'@\‘1 GE
NNINU vascular (venous) invasion wii1 PTC TuidndnagnunziSevunluginit § lymph node
metastasis %30 distant metastasis liun winsfnwnuignsnisidedintesningluguin
Ine 20-year disease specific mortality rate Sovay 63 ludlng wazdoway 0 ludin uluiedng
MsAnge 9 ﬁuﬁy'ac;ﬂmjuamﬁﬂ

nsaulsalenaIl subtypes AwNUIN

n. E-PTC 31 excellent prognosis 1ne survival rate TnalAssdasaz 100 Inganizmnlaidl
infiltrative component

9. Diffuse FVPTC agidu POOr Prognosis

A. O-PTC Sapsdpsfinmsfnuifisifndosannisitadeddides uaiifisnenunuindineed
lymph node metastasis

3. WL-PTC i1 excellent long-term prognosis

9. Clear cell subtype 31 prognosis WuLAeny classic PTC

2. DS-PTC finaedl extrathyroidal extension, extensive cervical lymph node involvement
way distant metastasis 0g13lsfmuNUTY disease free survival s classic PTC usl mortality
rate WonY

%. ST-PTC 4 less favorable prognosis

%, TC-PTC dnnuludgeey Tvunlngjuasi extrathyroidal extension, vascular invasion,
loco-regional Way distant metastasis lauoenin classic PTC F9 TC-PTC 92dl aggressive clinical
course uay radioiodine refractory lause agnslsAnuainianuves TC-PTC azfpany tall cell
>598ay 30 uain13AnwINUI tall cell subtype S8z 10-30 @3150d aggressive clinical course
Iiguitu Fatumnmu tall cell change Snfufesmenumnady

al. HN-PTC 1Ju aggressive subtype auldinmensulndinastinagidedinlu 5 U aels
fina classic PTC @199y hobnail-like 1 usilsifiasie prognosis Fsimulunuenetios low mitosis

waglifl gross extrathyroidal extension
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q). CC-PTC azuwnenouladuazindedinlu 5 U wuiu usdmu encapsulated/circum-
scribed form q#dl indolent course N7 infiltrative pattern
5. High-grade follicular cell-derived non-anaplastic thyroid carcinoma (g‘dﬁl 14-16)
mﬁﬂumajuﬁ%ﬁé’wms high grade features fiflenulag mitosis 49 Wag/v38 tumor
necrosis 1aglidl anaplastic histology FowaduziSeazidu poorly differentiated %39
welldifferentiated carcinoma (FTC, OCA, PTC) fl# Tsaiisznousne 2 subtypes A poorly
differentiated thyroid carcinoma (PDTC) wag differentiated high-grade thyroid carcinoma
(DHGTC) &1 DHGTC WJu entity lnsl eduilly WHO edition i auldazandrefeunuinlng
Tni37 sinaedl distant metastasis I#¥etay 20-25 lsanguinuldtios prevalence fovaz 1-6.7 0y
\ade 55-65 U usiilsenluinuiy wulufudannnidumedndos 1.1-2.1: 1 daduidemuin
Aedesiu iodine deficiency e multinodular goiter w1y 9 wailinuAuduiusiu radiation
exposure
Pathogenesis Wu3LAn multi-step progression 310 well Ju poorly/undifferentiated
carcinoma lnguuadu 2 meiai fio early driver Usznaumie RAS Waz BRAF p.V600E mutations
fiduwusHU FTC, IEFVPTC uag PTC siosnazdl late change Ao TP53 Wway TERT promoter muta-
tions 3@ alterations of the PI3K/PTEN/AKT pathway laetanig TERT promoter mutations 9%
fuiusiulonianisiie distant metastasis fiunTu
T macroscopic appearance 1 sxdhuilosenvunslveg widadhmageuion o1ed
necrosis 3INWU widely invasive TUUSatAss Lagenanu satellite nodules 161 @au microscopic
finding LLaNM1Y subtype il high grade features 1A
1. Poorly differentiated thyroid carcinoma (PDTC) l#ifladumiu Turin consensus
criteria
n. Beesadu solid/trabecular/insular pattern
2. il PTC nuclear feature
A, wuethed 1 fean
A.1 damdsandn (convoluted nuclei)
A.2 Mitosis >3/2 f3.44.
A.3 Tumor necrosis
anway insular pattern @e wunssesiRaiwlunguian o deuseude fibrovascular
septa 91231n15&319 colloid leluuda microfollicle uaos waaazdvuiaan pleomorphism
Yos Aumduanan fandlelaliwiu liwyu pseudoinclusion wenaniidaiiseaunuwadidu
oncocytic, clear, mucinous, signet ring %39 rhabdoid cells f18 LNWU angioinvasion Way

extrathyroidal extension lause



BMAASSOVATY ©EDH

JUN 14. n3Geadandu solid pattern WiuwaduzSeSesiBnuiuiu wiug (follicle) o

JUN 15. dnwaizilundeandn il papillary thyroid carcinoma nuclear feature

2. Differentiated high grade thyroid carcinoma (DHGTC) \HusziSevas well-differ-
entiated thyroid carcinoma 7if high grade feature Ao mitosis >5/2 av.u3. TuuSnal hot spot
WwAz/%30 tumor necrosis #99HBIENAIN infarct necrosis 910 FNA Taewfiufiuedea pyknosis
%308 comedo-like necrosis Tu DHGTC A5 subclassified a3 well-differentiated component

U high grade PTC lpgianng aggressive subtype, high grade FTC
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U 16. ua@ns tumor necrosis Audne asiiusadfnduwaady duedeadaadiofieuiuiiueani

Wwadd viable Feziiiu well-differentiated component A papillary thyroid carcinoma

s PDTC waz DHGTC anunsananendiu anaplastic thyroid carcinoma ¢ Tngazwu
pleomorphism Funtu many anaplastic component ﬁi‘%ﬁu%ﬁaﬁwamué”amﬂﬂ%ﬂ mngou
immunohistochemistry azwWuan thyroglobulin o1alvinauInaemieilu dot-like paranuclear
pattern lal uaidsnsiin TTF-1 uag PAX-8 a¢ mndoul Ki67 dnaginuszanasesay 10-30
nausilunisitade

1. PDTC

WNEUIINAN

f. Solid/trabecular/insular pattern

2. liiwu PTC nuclear feature

A. WUBENURY 1 99910 TAdeaEndn (convoluted nuclei), mitosis >3/2 A13.44. tumor
necrosis

3. §3A3s morphology tag immunohistochemistry 9849 thyroid follicular cells

9. laiwu anaplastic cellular morphology

WNEUIETY

ety

2. DHGTC

LNQUTIAGN

1. Mitosis >5/2 M5.43. LAL/938 tumor necrosis
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2. §3m98 well-differentiated carcinoma (PTC, FTC, OCA)
A. 83A33 morphology taz immunohistochemistry ¥4 thyroid follicular cells
3. laiwu anaplastic cellular morphology

LNEUILES

ety

nsailulsa 9gwy aggressive clinical features way intermediate prognosis Iag mean
disease-specific survival Uszana 5 U waz overall survival at 5 years Uszanusosay 50-70 oy
fhazdudilu 3 Yusn nsmevaussie radioiodine treatment Tailuaulddanlng Jedeiidwasie
poor outcome etk EJ']E;G?QLLGi 45 U extrathyroidal extension é}l'al,wiml,ﬂé’l uwazdl distant metas-
tasis fausi3uionnis Inesinluiivannniian sesnfunszgn uazeteardu 4 leun aues fu Ry
i wazle

6. Anaplastic thyroid carcinoma (ATC) (g‘dﬁ 17)

Anaplastic thyroid carcinoma Lﬁuuzﬁ\ﬂmaﬁlﬁﬁiwmu?ﬂ Usznouse undifferentiated
cells #ienal thyroid follicular differentiation Tuunsudin was/vieweidu previously differen-
tiated thyroid carcinoma 11618 9 §sauuilon WHO edition 1@y wntdu primary thyroid
squamous cell carcinoma Tmdu ATC ilesan prognosis lilauriu g immunohistochemistry
inlvnauinse PAX-8 waz TTF-1 wazdl BRAF V60OE mutation fa¥asaz 60 Aulduisieiou
fire 107 dreutndewas distant metastasis WUos Tnenuuszanadosas 1-4 983 thyroid
malignancy fi518971UNU ATC duusiu radiation exposure Wag iodine deficiency UszanuSevay
10 Wty ATC Sauffuvidemumds well-differentiated thyroid carcinoma tausganuiouag 0-75
Tagnuindu PTC ﬂaaﬁqm nalnnsiialsemdudnug multi-step progression WWulAgafu
high-grade thyroid carcinoma Tnguvadu 2 L'mﬂﬂﬁaj Ao early driver Usenauniy
RAS wag BRAF p.V600E mutations uagm1u@ay late change @A® TP53 way TERT promoter
mutations

Macroscopic appearance Wunauauialug Lnazil hemorrhage, necrosis Way
extrathyroidal growth @2u microscopic finding fuwaé%ﬁ nuclear pleomorphism LgaUIN
913NU epithelioid, spindle, giant cells, rhabdoid, angiomatoid 9159 squamous o U’Nﬂ%l'&
973NV metaplastic chondroid 139 osteoid Wazind neutrophils LA WU extrathyroidal growth,

necrosis LUae $3uU mitosis Lauin
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gllﬁ 17. Anaplastic thyroid carcinoma Waad nuclear pleomorphism fdnweug giant cells wag

spindle cells appearance

lu ATC, squamous cell carcinoma pattern agwu focal #se complete squamous
component Alg fn1sAnwinuin primary thyroid squamous cell carcinoma i overall survival
laifiwe 9 fu conventional ATC 3sdadu ATC pattern Lagnuan ATC with squamous cell carcinoma
phenotype fiUsyiAnsany differentiated thyroid carcinoma sasefisdovas 76 wazil BRAF
p.V600E mutation lauey

nsafladeuenlsa sSududeswenain primary thyroid sarcoma (synovial sarcoma,
malignant peripheral nerve sheath tumor, angiosarcoma, leiomyosarcoma Lag rhabdomyo-
sarcoma), melanoma, medullary thyroid carcinoma, mucoepidermoid carcinoma, sclerosing
mucoepidermoid carcinoma with eosinophilia, Riedel thyroiditis, NUT carcinoma, intrathyroid
epithelial thymoma Waz spindle epithelial tumour with thymus-like differentiation lngn1s
fayl immunohistochemistry &3 ATC agliinauinsie cytokeratin Uszanadosas 75 vound wazd
focal TTF-1 U @ thyroglobulin sazifuaunielinauindnifesiivinn epithelioid cells
mnéou PAX-8 agliinauinUszunaesimia drdeu p53 aglvimauinunnninfesas 50 Tu ATC with
squamous cell carcinoma phenotype agl#auInse squamous immunophenotype §2¢
(high molecular weight keratins, 34BE12 ,CK5/6, p63, p40)

nausilunsitade

LNEUINAN

uziSwaslnsesniiil undifferentiated cells wazdl thyroid follicular differentiation 1Ju
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UNUshamsslnensden waz/vselusedd differentiated thyroid carcinoma

LAEUTILES

kNN undifferentiated malignancy Hu 5 NoU

mssdulsn 1Wulsaiguuseiundin Tnslawizongwes (>60-70 T) fue Aeulnis
leukocytosis, dyspnea, extrathyroidal extension, suu']ﬂmg' (>5-7 @) & lymphocytes way
neutrophils Wn3n ldaunsadmneanlavun distant metastasis way RAS, PIK3CA, concurrent
mutations 989 RAS %30 BRAF with TERT lagaulddnidsdialu 2 Unasannlasunissnm
NANYOLNUAT N1TNTIA BRAF V60OE immunohistochemistry laz/#se genotyping Hudesndu
\iles91n BRAF uaz MEK inhibitors 1inaflu BRAF p.V60OE mutated ATC uazlésunmsouysfa
970 USFDA uan
Overall pathological classification (AJCC eighth edition)®

nsagUsrezvedlsnazuuaniy AJCC eigth edition {u pTNM Ing p 11970 pathological
Wisluenann clinical staging Favau Tnesvuuivildaunsasnwildieuandusyuu Tneseasiden
vessrezuziSelnsess laun

pT category

WUIAINYUIALAZAISTVBULA invasion taen1sUsziliy invasion ayldesnusnlnsoun
Tngiuannaan (gross extrathyroidal extension) LViﬁﬁ?‘u Tailasm microscopic extrathyroidal

extension vzasulanIunisnei 3

A5197l 3. uang pT category #131 AJCC eighth edition

pT1-2: Tumor aglulnsesdvuialii 4 au.

pTla | Tumor eglulnsesduazawindnnimsewiiu 1 «u.

pT1b | Tumor aglulnsesduazawinlngnin 1 9y, usidnnimsewiniu 2 wu.

pT2 | Tumor eglulnsesruazawialngnil 2 9y, usidnnimsewiniu 4 wu.

pT3: tumor wwalugind 4 wu. eglulvseednse senuenlvssadfiiuainanuandl strap muscle

pT3a | Tumor aglulnsesduazuuinlngnil 4 wu.

T3 Tumor aanuaninseedlaeifiuainaan (gross extrathyroidal extension) 11 strap muscle
P (sternohyoid, sternothyroid, thyrohyoid, omohyoid muscles) la@uivrwn

pT4: tumor enUBNINIBEATIILAINALUALAYAIN strap muscle

T Tumor sonusnlnspenlnewfiuaINaLUal (gross extrathyroidal extension) i subcutaneous
a o
P soft tissues, larynx, trachea, esophagus, recurrent laryngeal nerve Tadvufurun

Tab Tumor senuanlnseenlneiiuaInALUaT (gross extrathyroidal extension) 11 prevertebral
p . o~ . . . . =Y
fascia 50 encasing the carotid artery, mediastinal vessels liuiuvun
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pN category

Uszillu lymph node metastasis @39zA0i01@8N15Y1 nodal dissection 984 locoregional

lymph node @alsildduiusrnuniiuzsell sgnslsinmusnduiasiosinauinues tumor deposit

wazUszidly extranodal extension Mg LiBIAININARD recurrence waz prognosis taazUAIL

A15197 4

AN597 4. WARINITUS pN category 11 AJCC eighth edition

pNO: laidl locoregional lymph node metastasis

pNOa

1aifl locoregional lymph node metastasis 1nel9vin cytology 3 histology Budunan

pN1: &

locoregional lymph node metastasis

pN1la

Metastasis to level VI %38 VII (pretracheal, paratracheal, prelaryngeal / Delphian, upper
mediastinal) lymph nodes gzl unilateral w3 bilateral Al§

pN1b

Metastasis lateral neck lymph nodes (levels I, II, Ill, IV, V) %38 retropharyngeal lymph
nodes tngazidu unilateral %50 bilateral wSasunsadwAled

pM category

Useify distant metastasis Ingdndudpausziiuilodl histology Budundvintu

A9M15199 5

AN51971 5. LARINTTUUS pM category ®14 AJCC eighth edition

pMx

linsusneaziden distant metastasis

pM1

1l distant metastasis

1YONANLD1TATUIUNS DAY WuFAUle TauA

AN | Auvds | Aduvsg
m pT(MNM | ugiSavianenou TuuSnuieniy
msl¥¥ classification SeninanSendainizy multimodality therapy Tngaglal
y YPTRM sumsUszdiueusunissnw
r rTNM Recurrence #a931ndUsE 3R disease-free interval
a aTNM autopsy
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unagu

nanlagasuananuinmtmislena waznalnnisiiialsaiibianunsadilanisiinlsa
vodlnsosdnniy Wlugnisutangunnu cell of origin uazauuLsavadlsa 1y benign tumor,
low-risk neoplasm Wag malignant neoplasm ethlugnssnuuaznsinauaulifvnzay
sioly satinmsianuaulikiumsnisinuidelusuan asilugnisusiuss WHO edition saly

Fedinazeenumn 9 5 U

LONEII819B4
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AMSLWUVUS:IANILUUTHL
audvAnIsaullglan
U A.A. 2022
udvu:ISvdaulnsaua
sua medullary
(update in WHO 2022
classification of medullary
thyroid carcinoma)

UYSAN ANUUNY

unin

Medullary thyroid carcinoma (MTC) WungiSaas parafollicular C-cell fia%14 calcitonin
Tu WHO edition Hagiu® I#5ufinnsuus grade Fu Fsrounihiflalildnmsuiansnasduiions
Fadelsafiosegnaiior msuvansaezlifiu low-erade wag high-grade Ty mitosis, Ki67 wax
turnor necrosis 3eaznailagazideasely lushudnuawmenainiu auldasunde feufilnsess
finavidudowdes agusiins upper-to-mid lateral lobes e1adindufiavisevngladuinlédninig
ananuidnederzdnades dnagwu lymph node metastases lnfieSaeag 50-70 vosnuliuazil dis-
tant metastasis $o8ay 10-15 lngoTeaziinu metastasis liesazidu mediastinum su Ven uaz
n¥gn UBNINEMINATIY serum calcitonin axge Yilviauldande flushing, foads was/u3e 1h
wiinan 19 wazagny serum Carcinoembryonic antigen (CEA) galdunninsesay 50 vosiUhe
WNATIINY CEA level g4 Lng stable calcitonin level agduiusng dedifferentiation ve3uziss

'
VU v 6w .

N&UTUSAU prognosis Augas Tunensaiudiu winwu serum CEA anasog 19551z nensails

@
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Femsendindileuad auldenaunde paraneoplastic Cushing’s syndrome I annnavesseslamdy ¢
ﬁuzﬁaa%ﬁa WU serotonin, substance P, vasoactive intestinal substance, adrenocorticotropic
hormone, corticotropin-releasing hormone Lag catecholamine metabolites

MTC wuuszsnaidosay 2 vesuzidslnsend wasnuengads 45-55 U nulufvdsunnnii
fneidnides auliidu hereditary MTC wuldi¥esay 25 asnuluengiosnitiszana 10-20 U uag
wdenanefeunie bilateral disease ¢ wazervundaelsndu q wu pheochromocytoma, hy-
perparathyroidism Tu MEN2A 38 MEN2B 21A autosomal dominant germline gain-of-function
mutations in the RET proto-oncogene Tudu Macroscopic appearance Jsnuieudidveundn
Luflunuga wihdawiu & tan-yellow wionaundag infiltrative border Il nfiawdnnd 10 uy.
921581791 medullary microcarcinoma usiluuisdsausinmsiludowdnndt 5 uu. wWesen
Wnlaldusiusiu metastasis %39 hypercalcitoninemia wnauldvin prophylactic thyroidectomy
1w hereditary MTC A25987529 thyroid siaviue is1zeravedlifiugaeandails luvaed dnvas
microscopic finding ThgnuwaduzSateaiuy solid, nests, insular 38 trabecular growth
patterns tenlag fibrovascular stroma ARMYAU organoid architecture wanazilanwoy polygo-
nal Wag granular amphophilic cytoplasm 7 fine nuclear chromatin, nucleoli lsiiAu wage1a
wuwasanuazduls W plasmacytoid w3 spindle shape dnwaziadazil low to moderate
nuclear atypia WAL LAFENINU marked pleomorphic cells finimiussvanvieiivansduaded
Faui wu nuclear pseudoinclusion ¢ usl mitosis hagsuayliny tumor necrosis wenan
71 stromal amyloid deposition léUszanafesay 50-90 veunaGeBususie Congo red histo-
chemistry 3sauusznauddauued amyloid fia calcitonin 991NN15ATIAN spectrometry dnwady
veawaduzSaly hereditary way sporadic MTC lalanansausnainiuls useranu C-cell hyper-
plasia Tu hereditary MTC a1nna1 agnalsAmunsnuiliisung dlosnnulaedaudalunissn

Insovanlaiduiusiu thyroid malignancy Wiy
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U7 1. Medullary thyroid carcinoma uanansiSessadudnuay organoid pattern wadidu

polygonal shaped cells #ifl fine chromatin

&y MTC patterns B « finuld lsifinasie prognosis Tnesinagnusauiu conventional
type

. Papillary, pseudopapillary patterns waduwSaeadauy fibrovascular cores Fainay
hyalinized tagil amyloid deposits Fasudusosuanain papillary thyroid carcinoma dloswn
MTC 913U intranuclear pseudoinclusions lawguriu

2. Follicular (tubular/glandular) pattern agnunsesiudu follicular structure wagil
eosinophilic material nelu sUsznaude calcitonin

A. Spindle cell pattern anwazwaally elongated fusiform cells E]”lﬁ]@ﬂﬁ’m angiosarcoma

4. Oncocytic pattern (§1J17'1' 1) waalu polygonal cells i abundant granular eosinophilic
cytoplasm

9. Melanotic pattern 3 melanin pigments Tu cytoplasm @83 tumor cells Way/wse
stromal cells

2. Amphicrine pattern UsEnauAie mucin way calcitonin

9. Paraganglioma-like pattern Basiudu zellballen uaze1afin 5100 7 sustentacular-like
cells Fsupnan intrathyroidal paraganglioma a1nn1sliNaulnsie cytokeratin, TTF-1

%. Encapsulated pattern &l complete fibrous capsule LLazm%Qﬂﬁw cyst anaLUan

al.Small cell pattern gad1g small cell neuroendocrine carcinoma @ABIUENIN
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metastatic small cell neuroendocrine carcinoma 31194 w512 small cell MTC finaglalvina
YInea calcitonin MNILLEBAATNUI serum calcitonin Uﬂaﬁaqaﬂiwﬂﬂ&ﬁmLﬁﬂﬁamvhﬂfu
mMswlansaveslsaazuiady low-grade MTC uwag high-grade MTC lage1fy mitosis,

necrosis way Ki67 fannsian 142

(1,2

3197l 1. World Health Organization (WHO) 2022 grading 484 medullary thyroid carcinoma

Classification Diagnostic criteria
Low-grade MTC <5 mitoses/2 M3.43. MW necrosis kag Ki67 <Sowag 5
High-grade MTC ogtoe 11U 3 U983 >5 mitoses/2 n3.uu. Necrosis 3o Ki67 >Souaz 5

Immunophenotype (3Ufl 2-4) azlvinauindle calcitonin Uszanausosas 95 vesiihe
winanuLAUN USRIy agslsRa calcitonin aglrauanly extrathyroid neuroendocrine
neoplasm leuriu calcitonin gene-related peptide (CGRP) wag CEA Tnauiniludiulg)
suilufanguil calcitonin TWiaaushe mindes neuroendocrine markers a¢l¥iauan (chromogranin
A, synaptophysin, neuron specific enolase (NSE), INSM1) §1éfo thyroid transcription factor 1
(TTF-1) aglumauiniiuii widazansna normal follicular cells @snsaltiiunain neuroendocrine
neoplasm USHMEIAD WU ﬂa'aaLﬁaqﬁmqﬁmﬂﬂmaaﬁlﬁ wenanimngeu thyroglobulin
aglvinaau anden polyclonal PAXS aglinauinansusazlvinaausie monoclonal PAX8

gﬂﬁ 2. Medullary thyroid carcinoma l¥inauange synaptophysin
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g‘lh?i 4. Ki67 Tinauindewag 60-70 W1LAU high-grade medullary thyroid carcinoma

nausilunsitade

LAQUTIAEN

wzSwadlnseusdililsiAingn folicular cells wawdl morphology, immunohistochemistry
WA neuroendocrine waglvinauinme calcitonin wag/n3e CEA

LNEUTLETY

Tvinaaume thyroglobulin
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mseiiulse Tureuifiaduagnu cervical lymph node involvement lansiovag 75
Toeinazdu central compartment nodes (5e8@y 50-75), jugulocarotid chain YramegINy
(¥awar 50-60) wax jugulocarotid chain funsednu (Faga 25-50) uenanidsd distant metastasis
fe¥euaz 10 Taesnezdusiu Uan wavnsvgn uazwuliesiiaues Amtds dewmannle uazisu
PNNSANYINUIN 5-year Way 10-year overall survival rates Sesay 75-96 wazsesay 64-91
pwddu dadedu o fifluasio survival IHuA stage, vuelvg) o1g1wey fuy extrathyroidal
extension, serum calcitonin way CEA levels saulUile RET mutations lagiang exon 15, 16
(RET M918T mutation) dsdmuly sporadic tumors, MEN2A way MEN2B agduiusiu higher
disease stage, disease recurrence Uag survival fiduas oeslsimuiia sporadic ey germline
RET mutation mauauasfsa RET inhibitors
Overall pathological classification (AJCC eighth edition)®

nsagUsrazvedlsnazuuaniy AJCC eighth edition Wi pTNM lag p 11310 pathological
wielwenain clinical staging Tt Tneseazidenvessyey MTC laun

pT category

WUSANUUUIALAZN1STOULLA invasion 1nan15Useidiu invasion agldesnusnlnsesn
Tneiuanmilan (gross extrathyroidal extension) withy lallésau microscopic extrathyroidal
extension gsazagulfnumsned 2

A15197 2. uans pT category #1u AJCC eighth edition

pT1-2: Tumor aglulnsesdvunlaliiu 4 wu.

pTla |Tumor aglulvseeduazawiadnnitniewiniu 1 .

pT1b | Tumor aglulvsssduazawialvgndt 1 ou. usdinniviewiniu 2 4y,

pT2 | Tumor aglulvsseduazawalvgndt 2 ou. usdinniviewiniu 4 sy,

pT3: Tumor vuAlwgjndn 4 vu. eglulvsessvie eonuenlvsesaiiiuainaandn strap muscle

pT3a | Tumor aglulnsesduasvuinivainii ¢ wu.

pT3b | Tumor panueninseeRlagiuaINALUan (gross extrathyroidal extension) 11 strap muscle
(sternohyoid, sternothyroid, thyrohyoid, omohyoid muscles) laiiufuvuin

pT4: Tumor eanueAINIBEATIHILAINALUENAERTN strap muscle

pTda | Tumor eenueninseelagiiuainauan (gross extrathyroidal extension) iin
subcutaneous soft tissues, larynx, trachea, esophagus, recurrent laryngeal nerve
Taiguiurun

pTab | Tumor eanusnlnsesnlneliuainaUal (gross extrathyroidal extension) {1 prevertebral

fascia #30 encasing the carotid artery, mediastinal vessels la@iuiuuun
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pN category
Uszillu lymph node metastasis 29nn15%11 nodal dissection 984 locoregional lymph
node UazIATUIATDY tumor deposit SAAUUTTLIU extranodal extension Lasaniluase recur-

. P
rence WAy prognosis LAEATUALA1S197 3

AN51971 3. LARINTUUS pN category 11 AJCC eighth edition

pNO: 14ifl locoregional lymph node metastasis

pNOa 1414l locoregional lymph node metastasis Tnalavin cytology wise histology BufuLa?

pN1: & locoregional lymph node metastasis

Metastasis to level VI %38 VIl (pretracheal, paratracheal, prelaryngeal / delphian, upper

pNla . @ a @ v
mediastinal) lymph nodes Iagazidu unilateral %3 bilateral la

Metastasis lateral neck lymph nodes (levels I, II, lll, IV, V) %38 retropharyngeal lymph

pN]'b < . = . = v ¥ v v
nodes Ingagiu unilateral %38 bilateral ¥3omuUnTaTWALS

pM category
Distant metastasis lnggndudoaUsviiiuiion histology Suduudniiy Aemisned 4

AN51971 4. LARINITUUS pM category ®14 AJCC eighth edition

pMx | ldnsusiwaziBen distant metastasis

pM1 | i distant metastasis

unasy

Tngagunisuuansadu low-grade, high-grade Tulgidusnlddmdu WHO wutagiu
annsanwnuablifeadestu RET e RAS mutation winuinilnasie overall survival,
disease-specific survival, local recurrence free survival, Wag distant metastasis free survival
Mlidesdinisinniuuas @339 distant metastasis 8819lnadn agnelsAnudapisiinsAn

WisLALINdNane genotype Wag clinical trials iieUselovidmsu adjuvant therapy luouian
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fifuernns BPSD egluinauiifiadede wu aueudeuvindrived (dementia with lewy bodies)
Feazsauomsvesnsiiunmmaey lunaneUfoRdunuimaeaded BPSD tdhesasdueinisin

IRsnuUszamunmgvseIaunmguinniienimmiaiiunsian wseusviudygimusig q

D
D

Meeunay (cognitive symptoms) ludtheausddon 31nMsANYIveY Steinberg UavAy WU
naueIN1INUsTavannvmansailievulalugtisaussden Weweudulszynsgeenenall
launndnga 40 Lyin"?

(18, 20) IG]‘EJ

Fafinanaluudri BPSD Huinlduosisiorar 90-95 lugtheiifinnyaussdon
auanssiuluthsssiuauTusese msatende TnewuldReusluszosddailonnsdilizuuss
waziileileduiluanssdousindalowes @uduanvanulivosiianlunguithvansadon)
rnuin¥esarveents BPSD tuazifiugedu Tnsanumnues BPSD asdsuutadlumussezuay
Anuuussveslsa Tuunsennisasiidapnanalutisssesiausadendesuusdiiinn Wy enmssy
p1suaiuaraInAnniann dumnufnngin uaranuAavasintuaninldiniudesrezeslse

avaadauaiuluinIu
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gy BPSD ihudlgmiennuagyimesensguartneanoaion Tnefinnadhlafiiaifeaiu BPSD
oghaun suivnguadnnisdesdgmmginsauuasensuaivesitisauondenlifine azvilving
ms$nwiguaitheauesdenlsifuiiing ilidedlidemanswmddmsuiangudlding uas
fheenadesuaulsmeuiates o wiegnaslleganiuquadiheanendounoutoduns iy
mndanistiymimandliiuds Aazdaedaszernailunisidaymwanmaesiae annumnd
vosRuaraua denalinunnispuanazamn miinvesisauesdeutuity

aunnvasnisiiadeynn BPSD TugfUqesuaaion
Hagtuenuianudilaisamgueanisiiatymmmgingsy 3nla wazensual finy
Tuffiheaueadon fmdngrudessdndmensunndinnine ™ aguldiAnnaassmesanyaive
Usznaudndeiu® fetsntieesatudmiugiheluustar ety Téun dadevnaiugnasu (genetics,
receptor polymorphism) Jadesnuansdeuszam uagnendanmuesssuuyseam (neurochemical,
neuropathology) U338m193n3nen (psychological factors) Wi yaanAminnaulle 35n153an1s
mMsUfusmevauesienaneien nalnlosiumsinlafifthelives 9 wiensiifiaudutesne
wazlaagAu (premorbid personality, response to stress and discomfort) LLaSLLq’qumﬂﬁﬂﬂugu 9
(social aspects) W FesUudfuan nwndeuiiudsuwladly Wasuanuiiends wardadodiu
Kaua (environmental, caregiver factors) lu SNuaEUARNNNUBIEAKS QIVAIRNUFURUSTEIING
Hauaruiitae® visensideavdsudguaten 1 lnuftheauoadenuiseeiafimiulsiduiu way
Lil¥ndlagaulunmsfioreugnelintsmieludoiainsusziuvewmuies Instademaidema
sofu fihvaneadeninanuonnusioruieien uazamunasuanadluannin (lower stress
threshold) Jauanssonuliiiu laslomzidlomnudesnsvostnelildfunisnevauss (unmet
needs) Anlutlgmuemngiingsa ersuaiidsuudadlu®  TneTaruennusenuiaiendil
$1ail oradsuuvastuadusewineuldwuiu Sduunasefasnuindiyminginssumnty
Tuthsune 9 vietadu® esnndoumdsnuands seimndtisauondenlaldfumnouaues
RoANRBINTOEMINgaY NdnRadymngAnssusng q wasdymeueisual 3ala auwn
QﬂaaﬁﬁmmsammL?iauasﬁﬂa;mé’mmﬁﬁw’%aﬂ%muﬂagap wulnmsidenvesaussanm
avasluiunne 9 Wy gaderinurlunisianudiladuuiunen 9 nedien Anuaunsatuns
Flaviawnzddluel q anas mslimgea MsAnnausy anuaansalunsudtamn wagnsdaduls
azanasluanniiu msﬁauaqqzytﬁaamiamwfj daaliiintdgynimiangfnssy e1sual wazdin
wansoenuBuNINsEYinang 9 vesthelidiu Sslufianeadenivaroearnuindidnuny
wofnssudduasuluaniy Sllgmnginssumadifetuannsfiaussaninasesdsly vhls
FaauoanuenLATERLAY IMIgNNIzdutuanadluFos 9 (progressively lowered stress
threshold over the course of dementia) fstiumnilvgtiadesnnasdu wu migapdoaulnddn
ileu videynaalunseunsr vensusuimlildfvaanndenlvy nsfidesiuiiaveudndulagua
Aofmseing 9 ludiediAsasyile mmﬂy’aﬂagmqmmwiwma gnarufrnuiandudaszanasain
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Sofvindu feziiliseulmsus warhrensinanueiondeliaunsadanisdedaym
A9 9 lawmiloudn dwaliiAndgm BPSD ?Tumléiu;liﬂwamauﬁam snsetslgmiinulives
Tuftheauoadoniiegluaniutiviasseren Ae flhogydernusszesdu (short-term memory)
MNTEAUANLTULTITRIN MrAta L dutudldsuns N Avhedinazdilidideninudisvesend
(long-term memory) Fsenavilitiiheianluduasivanuiiogartu wazdmwaliAangingsy
June {theenannla weneuvaunil Wieldumiuing o1azeheneignisienihavien uas
wergundndula ﬁgﬂﬁﬂﬂi@mﬁﬂﬁﬂﬂﬁﬂ?%ﬂﬁ]gjﬁﬂﬂa’mﬂﬁlﬁjﬁ WU SEAUAUTULIILAYTNYDY
Tsaauoadonvedithe nzlsamanedu 4 Adsunsndeu wagmsilsemsszuulszamsudg
mﬁﬁzﬁummmmsmmQ’ﬂ'gﬂiumi@LLamuLaaﬁamaﬂ (functional decline) uagyng Uity

#L3% (previous psychiatric disorder) Msadgymyadinainunneu (premorbid personality disorder)

3
2 o
f

geazvhlrtinualunfaziiadem BPSD Taunngu®

TadenseaulnfndaymmgdnssudmiugUisaueaden (UN 1 wae 2 asansian 19077

Tusedionaguiowdudendndesld lisnuseniudesgydoviodedugln sndetraru
nsUsuasudannden msUduasuiaiasussiiuluaniin nmswasugoua viennser
Tuaanuiinguaesdnlidues Aduudwsiduinsedudislianmududeds wagingdnssud
Wasuwadluldviedu awmitosunelée dammeinssilufiheavesdonsninndasitnves
ANNEANUABAIIASERARAY LazAnuanansalunsUSufwesihuauaudeditireduandon
anas fimwgeumdenaimeuasdnlaldiedu JuilmAnanuliauge mndtisneiluneud
feliduanesdoufonnlildfennisuansvemeingsu 3ela uarensualfanarieanu iselnesn
fhwaneadeusinegluioys fumilosdrgoumdsldineniiluiominan sudddadeanns
flaussanmauesiionnesvilliaunsovnmeviodanisuiudald uenanddsnszdudu 4 faiu
meouen W o was edeu ey nisdmnsdnives pivimiflides e vietafonsedu
Mnaeluiiitsaueadenes Wy Jgmguamnesiuduaneadense fenmsdu szaelfos
arudutn vielidgmaunmunsedns wu msfiade Jaaneds delieen videeraiduenms
nsrdunszas ndymratrafsaaine fiduuszmueg Wieanmsinwilsanisne Wy nsld
anwanulaans viennsldangliemnsild Tnevane q Jedeiunsusudameanudosnsildlésu
msmeuaues fmmauinlumsioansiaindunginssuvieeimsoonin Inefliserauansenns
Tdtusenuiduoimsiiundy Aussevun iednninaiunimgld  lnggtaserauanioenidu
Snvarmgania Judin nsvdunszde waaneats Wulvan vieeradungingsufinnidugiians
11 dun ienUR vhieseneld delamnginssuiifimedenisquavesiineauoadeumand
wvdsnansznulaeasaiennuuey AanmTin mamsadiauszdniu msteimdedies desils
fisnntu uagiinnudoinisniqualussduiigatu deansenusioatafinin uazauguvesiing
aweadouiiy 4 ydsgunndnvesiguadieuiy ueniniadifumumansugiauasyarauniu

Tunsguasnudgmnginssuuararsuaindniiatulugthvausadouilae
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@ neurodegenerative change

N

BPSD | _ W increase vulnerability to stressors
PATIENT

FACTORS
. Behavioral and Psychological Symptoms”

ENVIRONMENT of Dementia (BPSD)

FACTORS

JUN 1. wandliiuanuduiusvesdadenduiusiunisiinennis behavioral and psychological

symptoms of dementia lugtieausadon

A5edl 1. uansegeanussinsinulivesluftheauenden wasnginssuiiuanseenlmiu
WievhanudilanginssuveUae esannnnginssudndanuvineiade wasUssiuiinutes

AaAudaIn1snkilasunsnavauesiIngal (unmet needs)?® 2"

A21UABINTT (needs) naAnssuiiuanseantiviuludivanacdou

METNNE: ANUAVIENNTNNY | 915UalLans08Ne1RaEmeavidn Inss JUrgenvfesvelagsey
wuguladed e1nie e1ms AU U 17 F99U80IMT VBKRU VTEUBNTT 9 118U Y3B
NsUBY ANUIANAUIENINTY 113 WU 9 Yuen1snienmedn 9 Uania Uanvies
Liflon1siuon w3ellfaryddn wu velviviesie 9

ANusAnUaensiy Anniva fUienninnds Teinsinefnnudguanalunni wie

o1vazlulanuilidung vseauinuwesildldsenly fiannns
sz $Angnda deanil

QREGHIGITTHIPR rUiesesveduile nem vieduileuu

Awnuarsaniduiisn ndgnneniis fiheseseasniaduly esnldanuaula Sodli
Andeadunisy

muAAadeL lagauasenly Wueudanlutuluies Wela 9l g 9

Dudase qrgenuantu senvhasinevhudneu Wy duse Iﬂﬁﬁﬁgﬂ

Wushuesdles inuswlunsiiugedns

lisfesnnsTvinemdeguaiaing ensuailnssilledaindey w3e
Anwalilingle & wen

AINHAYNAUY FARIN1TARANTIUNTOUNAEAUA FBINNTAITIANUN asdednd
aelsagdnvies sannluy eensemu axluvineu
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X A
dvudadon ol
* ludasansdrsSurUoe
e As:qQuuIn/Uoe AUl
e AUl Tudaslsm
e Y1amswwaddasus:=513u

L
M@gua

e JQualnuklaskualw
* |AS8Q GULAS

e Y10ANUSANULETD
o UJaymdrumsdoans
e AWMAaKIvAlLasYAU

[%?@U:m

e audavmsiulasumsaouauaw
e A2WIBUUIEMYSIVANY

o gavluldgu mswavluda

e Tuawsadoarsaanuilddatau

UM 2. agduansladeiudisanendeu faua uasdunnaden dulmnuduiusseiu dwasdonts

Wndymmgfnssy ensual wasanudaniauninnulavesludiieauesdes

wuamen1sUszliudeyin BPSD

TunmsUssiiullgmmginssy ensual arwdaiiiaundlulufiaueadeutuiivarsnsey
wunARfew léud 1. nseunwiAnlunsuszduiuu ABC Judushgelunmsiaseitiymmgfngsy
fnvlufirvansadon Tnegainnisdaunndaiiunneulamnginssuiiosiin (antecedent)
weAnssuiinfidutam (behavior) uas nafiausnvesnisianginssuniu 9 (consequences)®
2. nspumnAslunsUsziiuluy DICE Fadushdolumsinsesitlymmginssuimuludiheaues
ouauitu TneliesunemeaniBendgmusmginssutiu (describe) 1idnezlstu lasvieglsiilu
\dlols oehsls sndesifiedln uazaudenisiuaganig (investigate) aomadutlademadu
Fanm Jasemedndinuuazdandey (bio-psycho-social) Heannsdnusy i ns1a519me n3e
Mo URNTT kagnsnsIannesadiiady Taufnmsinsendadenidndaausig 9 luusunves
fthousiazsns wavadiaunumsdne (create) Msvozdunarsroren dantsianisinudadonms
Fanm uardndenu Funndon Tnen1susunginssulaglilléen wagnsldelunissnuuiungingsu
Mg RUReIe NSRiRATLNATINI KNS (evaluate)? 3. nseunuaAalumsUszdiu
WUy TIME @egeunain targeted interdisciplinary model for evaluation and treatment of
neuropsychiatric symptoms @auualéidu 3 923 Iéu ¥29n15Useiu registration and assessment

phase 433n159nn13AUTEYN1 guided reflection phase kazY19N1FIANTTHALN1TUIZIUNG action
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2 4. pseunkuiAnlunsUsEiiuwuy IPA 1@uA investigate, plan, act

and evaluation phase'
Tagldlunsuszdiutdgninginssunszdunszdiannainlaeanizainaiiugiives International
psychogeriatric association consensus algorithm U a.¢. 2023%”

sl nseuARlunsUssdutiomn BPSD lufithoanesdonduiivanouuim uidud
lszasdiferiufe elinsinneidymiunseuany wasiludnsdanisfigniounnzay

o w

lnglunsounuiAnNsUsEuNmatetulIrasoUAguaunsUsTliusEavveslaym anudAsy

o

arwid wensaifiAn Aules fluy ogls Wudu washlugnisfemnouauufgiunasfigaiid
anAgutudululdinntosedisls Juhlugmstansiiaenndostuauufgiubu 4 uasfiamuea
ituvdeliegls Wiskanield dufuwuuseaudam BPSD uwasuuuUssdiulamnginssuil
Hhudlamiud fienuddalutuneuusn Tumenadnnsld rating scale Aazaaeldinn Wy nnsld
neuropsychiatric inventory-questionnaire (NPI-Q) FaazUszneusie 12 Wdendnuesens BPSD
finuvoslufieausaden uazannsauenausuLss uazaudanidunisyvesdguald
nsivUssdiviiesedt ethlugnisdanistymmginssy ensusl Tugthvaueadeni
gndesmnyanty Snduasfessrylildnouigiheduiinnransndouniely oglussdvle uay
ausadoutiuduniinle deilldndninud sgnisvharnudleilse sliavesausadon axvhune
feo1ms wazmsiniiulsn hlugmsinuiigniossnzay wagdumnedetymmginssy ensuc]
wagaufinunifiintuludUisauondould Srduseunfesosmsniuaitsduaudsundy
(delirium) Bsannsnfintuldluginegeongiiddgmilsamenies uwiegrlsfrtymnginssuuas
orsuninuvesluftasaneadoutiu enagnnszduldaniymiguamsnsneuasiinngduau
Bounduiudouldiguiy (delirium on-top dementia) 9niumsiwszsiiaym BPSD duindu
yilalathe slassnngUaesindvanseinis fadimsadumunnuddyuazanuniinladunsy
Y9IY1A MABAIUAILA ANTULTWBIURALEINNS SEaznaTiAnensvetlaymwainssu ensual
vosfftheauendonduiuedisls fadelafimdeniliianenis wieftatelavliannevie
omawatuATuiendas fieusungieyaaarioli saufsdungderisnafiineinisuielsl
Aidudshdyidomaulunmsiessikarnusulunisians uazilodatyvingingsy e1suali
AnUndlulufiheanesdenfisunaudusndu megniviedauansldguaviofnniseendlslthg

TunsundgymngAnssy esual ATty 9 wazlananioll Mntudoane e wduAunIndiEsds

v v
v

dudnszduliiineints lagiamzdymguainsiinie dala wazdunedauiiduiusiu il

AysuUaraynginssuiindutiugeniinnumnensdy msidsdnnulasndevesteduddiv
o & Y a oA v 2% 1% a9  wa N )

wingn Nallanansaligivsedaualideya lngaislaanadlnddn visedquaiiduyaainmig

nswnng wazenanumnUiedlasie



Practical Strategies and Innovative Approaches
for Improving Patient Outcome

N139323U T2 UANNTBININUTYIUTRYsY1 (cognitive assessment)
nsnsanndnluggeongiulimedalunsdunualitufentu msdunivaifiieiang
Ml usdndudedinudfyuazamalsziduanennsyyiaudivaniizensualsmme
ynads Hesmndfgeenguansneditaymenudmady wiluanlsefuailuigony warlild
\Wuanaweadey Jadndusedidedousnuezooninlild iileduiunssnuilignies

£

an & a I <, N . A o Y] = ¢
Tunsediniuiineyldinsosdionsiaduuia rating scale Tdnmziugaey aviiuszlow

q

wnlunsesaussliulviaseunqy Wy wuuAnnsaInaNaudea Chula mental test (CMT),

Thai-mental state examination (TMSE)®?

, montreal cognitive assessment scale (MOCA-A)*?
Iuﬁgﬂ’wqwﬂqﬁﬂﬂ uaz rowland dementia assessment scale (RUDAS) tiag MOCA-B*? Iuéﬂaaﬁ
nsfnutiesninnusinsgu wagld Thai geriatric depression scale (TGDS)™ Lilotheuaniay
fnunissnulufiiinneduna ddufinegeergiuguuuvresenmstulinlddulunuund
(atypical presentation) Fanazlisenunioueningd umazlifuse warfvaundetudam
guamnenie saduluiulamenudn wasdymnnsdyan sudsrmnudonvessaneludes
YoeszuUdLa Wy msfimuediiu ylddulidplasionglnudegs vieemsifiussavydon
fnwusuduluiuiymenudounssvosmmsdnauasduaiwnelsigudy
fatianddayBnaanils Ao mefifamadusiadulad madenlduuunaseulafudgengiiun
Wrsun1snsaesnuty wassmnasdelulssdiulanisrhedislsse wietangmlsileingvaeiionnis

a

frnudeuvesaussonmluudln viefisenlsailavesanes elurasnuunnaeufiaziiyaiandon
audmnzuazauilinaiy sufdesmesszdumsdnuioasduinmuvesmaziuuigiae
azilauiu

mnfinatlimelunisnsan TMSE, MOCA Tunsdifiasde Uemaeudonsindae envlduuy
fanseshe q Mdaadu 9 feunsamldlunuiisnmldeliesntelinisinedes wu Mini-Cog™
Ao M3lEUhedad 3 A1 (delayed recall) uagnagunihdauniini (clock-drawing test) Inevin
deiaeseghainilgmuinaiygn wiesuendousiude wimnidefivsedrddaogrmils
anvdeslivadeusoslifiduiusse (spatial ability) Lﬁa@dﬂﬁﬂzymauaaL?ﬁlam'wﬁaw%ahj 39
Fewitesduladruniaeammiiyan (cognitive domain)

pgalsARlun1snTIIfAnToesLuUNadauUNUTElAn dnlilasaunisnsausedliuiiu
frontal-subcortical functioning KWlUAY WU TMSE %38 MMSE-Thai H92995904 dorso-lateral
prefrontal cortex (DLPFC) w’%aﬁLmeéﬁmwﬁnSaﬂImﬂa'jw “frontal testing” 39339 9 W&z
aflyifiesdrumes frontal lobe (DLPFC) Wit usvgsaudsdiuves basal ganglia, thalamus uag
white matter tract Tudauees subcortical e Fwansrafildinaruiemansyafiiaund lalg
Sufursdoadoionzdrures DLPFC whiiu dadSmansialulamuiiiddey WWun msliagan

AR (clock drawing test)”” &saznaaaulave executive Wag visuospatial functioning waz
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nsnaseuliigeonguandiitusiudae n vide a vie o (F words) Wldundigelu 1 unit Tagliitu
fdn filuderuriototnin Taseunfunsgiufimehldasdszann 14 sdulludgeonglne
wazseamaaeuliihegieguenviiavesdnd vie nalsflne Wildunniigalu 1 Wit Tnevhluud
fthedalwwes (alzheimer disease) sxamnsniindiusudesnusldinnniwinvesdng ufluaues
deunnlsanasnidenaue (vascular dementia) viioauaudeuriindu 9 fideil frontal-subcor-
tical functioning tTuazyhAzuuuiuMIUanTiavedns @nimal words) WeRninnisiindgug
efsnes mngthegeorgindednildtosnin 15 milvasdein fleiilymaeadousin
dalwmeslishe lesanilnuidevesinassmaiiaguingivhazuuldtiosndt 15 Ay animal
words 9ziilemadulsaunninguaruauds 20 win™

AMINAADUNITANNEURDALEFUFIAY (trail making) Inevnniduudianiziiiay fe trails
A uagmnidiavaduiusdnuslnglimasuanaduiululpgldnniumudiduazGendt trails

B lmefiAguuvuad trails B-trails A = “executive score”®”

uanaNtugnTIamsly frontal
assessment battery (FAB)™ saufunsasianiiousslevtivnendin wu nsnsianumiieuanusig
(abstract thinking) N1snAg@eaU Go-No-Go Wag hand Luria maneuver Wagss33 frontal releasing
signs uanantutlgmveseudetnasdudnuaemsfanldlly uineldavansoneuldgn
(retrieval deficit) Fannwusaufunsideves attention concentration wag working mermory

(ACWM) azusainstlynnves frontal-subcortical functioning

113013933918 IUKEEATIINTEUUUTZEM

AITNTIVINNENNTEUU TIATEUUUTEAmIIATUNIUY wagdwmsanavieauuRnisniu
AUAT ANURLINNNITATIVAANTBALaEATIIM BTN sl msguludasengvesdiinnu
Uszugunw uazmsnumusianssnwiim sumunssadeuiiieades wasuesdamiagiu
eaziduusgloviinnfunmguagihouuuasevagy Tnsfinnsandsmmafisdudu q Tugtieg
ognnaeifitymanenden fermsfisunfvesmnsdnng flsansssuuusyamiantalml fo1ns
Faauitldeenunnnou viesnntunduiuann wu Snneduau uie Fu viensiAnaanosasdniau
wazidoundu wavvidetiennsvnanedu q Mleund wu 119 lo Vaevios gifiun wazansldiuen
V13w ansie vieansaninludadlng q Aufifernsiinund

N13ATIINNBIUHUANT Uazn13nTan1e5adnen
w&nNsvBINsdIRTIIMIssfiRin1sAe nsiiumdazdomafummeynanieiisnm
14 (treatable causes) uaglisidudesdmaannaluynaia uimsnsadeameiesy fifinisiu
grutufsdu mzdilam systemic medical disorders fioasilvigitaeuansornisindeoinis
maInngld Tasamzmnggeoneiilineiuseiaianvundeu Lineddamlsamaniefidaau
waz/v3eliirensiunnou vielifeasdelifiuindinnzanusyunsgs (frailty) Beilside i

WAZEIMTIANLAN warAITUSNYINanYUURvTaunmMdeyInssy AsUSnwILNTgengInTTy
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ssuulszammnithefomamileutulsavaenidonaues weillunsdiifihe ¥ sueuseinfdndu
flarfodldsunsnafiudufisumeseensmiosniu Wy nMnseseiuvesetluden niolu
Fhgeengildzuendulsainuiin typical iUty  81adesdmsI95EdU prolactin was/verie
funmdddanzBunisine Ansiinisdamsafisimg Wy nsdsmsanaulniitlaneulden
93nnY WieeSnwauenden Wy antipsychotic 38 cholinesterase inhibitor §78e1
an1suans nmzlsaiidesdingds uaznsdwnsiadiiuiy wandlunsed 2

M13797 2. fvg vt Nsuandluthednnygoty waraniglsnninesings uarnsdwsaianiy

Vitamin deficiencies

Cerebrovascular event

Neurocognitive disorder

2INTUANS Azidesiings NNSEINTIANULAL

laifiFoauss Fuedn Weems Anemia CBC, albumin
Malnutrition

Fauas TifSeause Uminiy Hypothyriod TSH

(+) fUhesuusemuendiiey

Ygywaulsvulaey/ Hypo/hyperthyroidism & TSH

GRNG parathyroidism PTH, calcium

B12, folate, B1
25-hydroxy vitD
Neuroimaging
Neuroimaging, LP for CSF

Biomarkers if possible

nszdunszdy (akathisia) Restless legs syndrome Ferritin
Iron deficiency

Ugyna93sn1susuiinUng 429ueu | Sleep apnea Polysomnography

P9nangiuanniiuly seunde

Taiflang

New onset mania or behavioural | Hyperthyriodism TFT

change, disinhibition Frontotemporal dementia MRI brain
Cerebrovascular event CT/MRI/MRA
Anemia due to B12 defeciency |B12 level

Suspected drug abused

History of drug abused

Screening for specific drug
if alcohol; GGT and LFT

TFT: thyroid function test, CBC: complete blood count, TSH: thyroid-stimulating hormone, CSF: cerebrospinal
fluid, MRI: magnetic resonance imaging, CT: computed tomogram, MRA: magnetic resonance angiogram,

LFT: liver function test, GGT: gamma glutamyl transferase, LP: lumbar puncture

o+
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nsUszdfiudymanuidadeau waztymndangludUosaueadouniandu

Tumsuszdiudgvsnungingsy ensual mnuAniiaundiasuudasiuvesitiaes
doudu Aflanuddgutudielinisssdutuaseunqu Fwsniidemsn e madilagiae
UsefRnnudusvesitae Wnduyarasgidls fiugudnuuedds n1sUszneven@n yuwes
Aoy wavdenduniognsls Im?jwé’ﬂﬁwmmLﬁﬁﬂﬂuﬁmﬂﬂaﬁ?u 9 LLazLﬁaLﬁm{]agméﬂw
wednnsegslsluedn LeliuseiRnsenunseiounisdsla (psychic trauma) lslawizUsyin
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N135nw1 BPSD A8n1314a1 (pharmacological treatment)

mstingnwndaeen (pharmacological treatment) Afiauddywuiy donuwaudnns
Pomginssy orsuaififstuluiivaueadoudeisllioud delsdiufneugiheauoaden
Tuustaztupou Ussiliumnundes uavausnu Ingdeimsziauemeigiiedndudeddan
sasheviely vnAnisndundeetaiiusslenisuse awnsaldnmsshvdeensaudesuld e

v

TrnsSnulananyu®

) U 1 @a o 14 1 9}5 =l
wingalsnAn1sShwsee1enalianunsonIuaNeIn1s BPSD lansmunvise
el Msldundesmilsts 91n1sidesn1sineInee (targeted symptoms) Uszansninlunis

$nw (efficacy) wat1aAesvaten (adverse effect) uarufjisesaiuseninsenigiesulsenu

)(67, 68,

o w [

(drug-drug interactions)®"*® #slaganngtieauedendnilinUsednd warSuusenuemalesila
agudd Aeaseialyminisiviendideu uazarsieslseiiiuseduvesnuuszuwesUleiy
Wesnnmngasongiinnizilsisunadgeeny (frailty) erafanatiufeIne launTuwag s
wllganudesonisiing Ui wndu wasiludunsiesertae tnslunguiiasisusulientes o
wazAee o WinvawigUesuld aisiinsfinnulndde adnaue 0190593958AUVREN 1T0ATI
o a wa Ao & X DY) 7 & A v o a
maisslfuansndndunasifertosiveniu ymndaym BPSD dumefudd Aaunsafiansanan
wiangneld® laeenlunisine BPSD wualsl el

T ypajsnnevoteiu

Cholinesterase inhibitors (AchEls) a1 NMDA antagonists
nauilfe LieluaNIINNMYBINIIT3ANA (enhancing cognition) Beagiinasefmilsnauaddon Lay

Tamnginssy Anudils Malidagiudilifiennanunsasnweinsausadenlvmenin nauuIa

o

' a

pgfuld agnslsAfannnsifinis@nwiddeduiilan Aanuvisiouianeranugidesiu
Tsaaueaden annsaviilissiunsian uazanssanmuesiilhonduindldiviiowdu

8#1ngx AchEls i donepezil, rivastigmine wag galantamine Faenarluudasoule]
acetylcholinesterase @sintfivharsansdeuszamainesdfaladu nszilsnausuion
lnglanzviindaluwes fUigasvaadUszamladiuesdn viliaunsaudilid rivastigmine
%ETUE"?& butyrylcholinesterase #18 67;\'1‘1;1’;& acetylcholinesterase way butyrylcholinesterase
tuflvihiitia acetylcholine drdusrlunduilazannisvians dwmalmifiusssuvesarsdeusyam
%l acetylcholine Fsagiinaroausanudwasite fndngruielunguiamsoannadouas
yossEAUMIAnlisTINA 6 o waztiovzaemsTigtheazgnaslueganiutinléie oegslsh
Fenduiliymdematiafsmansysenisiidesdifieie uasRinsanderuiy Wesmnniadiy
asdeUszavladiuesin demaseszuumaiuosld fiavenafiennsaduld o1Reu diewan
e W13 (gastrointestinal side effects) dsagidutigmildunmngtasiminiosoguin
(underweight) uaziifigsanefinmeseun Sndgmmilswanislé AchBls faznssnusanisusu
Tusas REM sleep vasifihe Fsenaagiiliusulsingy viofonsiluailouasa (vivid dreams) wio

Hud1eld (nightmares) 91n1358u 9 MAaldainengudl Ae e1n1silunyaa (muscle cramps) uaz
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o

Uymnsnaudaanie (urinary incontinence) Fsllostudgvinadrafesainsinguildndusen

Aoy 9 enwuaties q reu uazAesfiufiazt q wazdeszds limslilugtaeidu wnaly
nspnzoIiiaeiiidensoniuuse lsaneufinfinauaulild lsadefiuyunay uaslgmides
Ismmala wu left bundle branch block, sick sinus syndrome LLazﬁﬂwméﬂﬁmﬂiéﬁu AchEls
TGk ﬁl@imﬂﬁ%’umﬁﬁqw%‘ anticholinergic 114 oxybutynin, benztropine, trihexyphenidyl Lws1g
eiinasioUseananmuese "

NMDA antagonists g1lunguiiie memantine iflosanansdouszamngaiumi
ANEIAYADNITET19AIUAT (long-term potentiation and memory formation) Fanalnilfosnis
nsUdesansdeUszamulinngnismitesinsseniawaduszanmifumig 4 Gamsiitlansdedszam
ilangmiungauazanniuly azvhatowadUszam Fav1 memantine agludnvnanvaswes
ngaum wiarlidaramandadurag q weadeanud snduilldvsslondluiiausadon
TEEENAN UArIEErUNTINNNINTEEE ey NatluAgloaniingy AchEls ds1gauingiieiionns
goumdy viesyn Uindsue fuss ueulimduls wuiu dsludthsansadousteznats (moderate
dementia) wuzahilildensauifusta AchEls (doneperil, rivastigmine, galantamine) 331U NMDA
antagonists 8814 memantine faeaglfuseAnBnaRlunsTIeEeoIMssAn waranud s
AyEInsaluNsawaiainsvewueaie mngthueglusseysuusmsessuggaring Mslasuen
lungu cognitive enhancers wdrilanalallduadelfinigsdn aund arwswositasftuliud,
fornfinsandsstlovidordedelniiu uarordlivgauldlutiofiduaesdondusuusmie
szezgavnelaiguniu

g1¥nw1ennislsada (antipsychotics) srlunguiifinmnevianssia Widludiasaues
Geuiifitlagm BPSD Tneiavngnsdififidayynginssy ffn JULI wieleuidessunsese
10 wazdu inadlugiefifionnisyuin Uszammaou uaznsedunszareainiym BPSD us
Tuumgiinssunsidennduiazliliung wu msmufaum (shadowing) Msiiuisseulsaavane
(wandering) nsvidssudan 9 (vocalization) aemdein (undressing) iedaanslaiduil
(inappropriate voiding) Fasasli38dan 31835 1alden ﬁaﬁmﬂ%’aﬂumjmﬁﬁmaﬁwLﬁaqﬁé’aaﬁwﬁq
fashewruiu sndetnaiiddy e msiigtasilennisadewnsiudu (extrapyramidal side effects)
wuiinsiadeulmsnuin $1ae hudaings auuds ButhZeuee fennisdu wseiiennts cogwheel
rigidity é?fqﬂumm’hqlﬁawmmﬂ@jm antipsychotics IﬂEJaﬂiuﬂﬁcjmﬁlﬂ%’mmWﬂmwwﬁﬂuauaq Fadlua
somaiaeulm wiefthsenaflennsnsydunszdeandanau (akathisia) anmslaenaudls uay
liiuene1nan agitation a4 BPSD 1o aghslsAnasduiusiunardilden Tnsazionnisiduunn
Jundsanlden Wasdohdiheldfunanssnuthadesmnendui nadrafesdu q foraiald wu
omandeulminunfvedlunthuazdne (tardive dyskinesia) dadunnginwenn Tudlagdu

81 tetrabenazine N1918snwreNIsNsidoulminUnfvlia tardive dyskinesia 4la wSewa
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Trafesiifiasonninlifo enmanduienelanainietudundu wassundonds (acute
dystonia, oculogyric crisis) uiinulalivegluguiegeeny LLm'fazé’mﬁuéﬁ’umiﬁuiﬁmmjmﬁ
Turausn 9 uaﬂmﬂﬁmaﬁi’mLﬁaqﬁuiuﬂdmawﬁwuisﬂ%mimaLawwmﬁmim’ fagyligUaedidgywm
metabolic syndrome l#luszzen dsmadennzguamvestae Ssenaillsauszddegfud

Wedaeiu metabolic yilvimuaulaentu veassenlunguilitlinisifnvesiUisanneeasla

v
(YY)

AatugSnwIAITIgRestelsElevilarnumiugaUsrasalunisldennguilineshwioinisvie

Uaymmginssueslsvesiie maildasinisfianuetwiellios ndluduusednsnin anudasasie

o

g risperidone, aripiprazole,

waznadiades eflunguiifiaunsoldldlufasanadon’
olanzapine, quetiapine, haloperidol 18

Risperidone Huendulsaindiduiifonuasiinisdnuisereudrannnitendulsadng
duluffthsaneadon ifunssouiulildlunsudtym agitation Tuftheausudeslulszina
wAuAuazUszinanguannwglsy Tuguuuuvesiseifiauazen TnswuadléiEud 0125 -
0.25 un. uazannsauisnduassnasioTuld Inefivuiemnnniy 1 un. Shagwuiinatnadesannnia
Uszansnn'™®

Olanzapine (Hugndnulsndnildlslugthsansadondiitymiidnuaznszdunszde
(agitation & aggression) Buldlurwin 1.25-2.5 un. Suazaewia wazusuiinleds 7.5 un. agnsls
Arnathafosfiddyuesefienisiin metabolic syndrome luszezen uasiinadnafssdewnms
iuladuednvesen mnlasuluvuings™

Aripiprazole L‘fJumé’miﬁﬂ%mjuimiﬁﬁaﬂﬁumi%fmsnmms BPSD wiuriu Taedideyum
393 metabolic syndrome ﬁaﬂﬂﬁﬂmﬁﬁﬂiﬂﬁﬂumjm atypical antipsychotics u 9 azinansy
nuseadulwilwila OTc desniudeifeutuednlsadamsulungud uwivsdenaiinatnades

AueININsEdUNSEaNe (akathisia) NstignEunvwg 2.5 un. wasuiuiiialata 10 un. Tudae

aveadon Tluguuvedauazentn®

Brexpiprazole {ugniulsadniideudrdwldlodisuiueindu q Snsdnwmuin davan
9113 agitation lufihoaussdenvindaluwesld lnglumsAnwifieldsuune 2-3 un. detu
wazanensidluduaniil 12 vosnssnu®

Quetiapine Jusrfivszmalnedenldlunssnweoinis BPSD lnsifinadrafsedes
extrapyramidal side effects 4o WarABUTIIN (sedative effects) Hs1B91ulgymIAIUAULEDN
sflerasuniilaues (postural hypotension) 3edesszdinsziinuidedlumsmndy fauss
foaliluginefilu parkinson dementia TnganansaGuiivuinties 9 6.25-12.5 un. sotu Tuna
rouueu uavanusalsildaunadefu ilenuauoins fUaeshilonsdsluriausn wazndann
(83)

Huenanuld lirsedaedy daduonaldlanalunisiisnnedielvigiisueunduluszesen

Haloperidol \{ugsulsadnnguusn (typical antipsychotic) fluganeusindeslily
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fthoasdon wivisinadnaAesdinu EPS uaginansenusionduliiiilaroudrann dliuusih
Tl dusduusnluiontu annsalvldifieansinsinndngunss Teailugdadnduuie
1.25-5 un. ediheflonsfiniinguuss uneld wunei¥ulsemu 2,55 un. liasldenil
Tuftheauondeurindiued aneadeunmiiudu wavauondeusindumiuaznduaiu®
g1¥nulsaduiaduazinnica (antidepressants) gndssinniutsgosifumansndgs
Tunsfinuidenudn mslferduedilunisine BPSD duiivssavsaminilendiinisliinaon
finsfinwn CitAD Tfenduad1 citalopram lugUasausaidendsl BPSD iilelianenis

nszdunsyde (agitation) wuintelweinisanadlan®

LAZANNINANAILLATEATDIEAUA LAY
wdsfundumnldsunsinunmuglufunisvhindseutade (psychosocial intervention) #ag
agalsnfnsldesuasingu Selective Serotonin Reuptake Inhibitor (SSRI) fimnaviligUense
Funszanldiuiy Taslamgluraausn T8nuanemsfnuidefaduayunsld SSRI ileanains
BPSD 1esanmuingthediulugjinnudesildd waghivugilildedueilungy tricyclic
Tuithegsoguazansaden Liesndnriduladiuedndouthann dwansenuseiamnisiae
(cognitions) vestflleld demsse¥edu q wu enaiillym QT prolongation lalufgeeglagas
dunudiuaunuesen (dose dependent) Fousemssyansld citalopram wag escitalopram
uenINiRFessy Tieuidssdensvndueuiu®

Citalopram uag escitalopram daifugidmuaiiioglungy SSRI fifinms@nuilugiae
avendoufifitlym BPSD nuin ansnsatisaneinisnszdunszans Tagls citalopram flvwia 10-40
un. TneEufl 10 un. uay escitalopram Bl 5 un. aansausulnlalugas 10-20 un. feilesinay
asramauliliiladedeniifonisszades QTc prolongation dwmsunisienassiiail
ynldlurueiindufegfiuanudssnniuie enudesdu q desndusftedlungu SR
FossrTidosnnsludfeudiluden Jaymideinsudssvendon uazmudsssonsundy

Sertraline ({ugduairiidnoglungu SSRI fnvdduaih annuAnniaald asEuli
yunetos 9 Gui 25 un. wazuiulilugasaueadenluvunn 50-100 un. 1§ domssziuviion
funsl ssrimluludgseny fie euidessiensiin SIADH, hyponatremia, falls, bleeding risk®

Trazodone finanen1snwiild trazodone Tunsameinisnsedunszane Aadluge
aupaidion Tofves trazodone figndviliiin Fsanusaliifuemaelunmsuouvdulugiaoaues
deuldse Tneuuinesudi 25 un. wazanunsausuldte 50-250 un. setu agrslsAnsdesse ety
Aududendidedgurimne®

Mirtazapine Lﬂumﬁmm%ﬂﬁﬁﬂagﬂuﬂﬁju noradrenergic and specific serotonin
antidepressants (NaSSAs) fins@nuilunisinwieinisnszdunszdns nszaunseIy (agitation)
Tuffiheaueadenuiiediu (SYMBAD study) Ineteasunuindilsifianuumnsndlunistisanenns

nzaunsy1e™ og1alshiA mirtazapine fgvs antihistamine FwihliiUaedas awnsaliluvug
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ffov 9 Wletiunsusu waraneainniaa Fuiadn Tudtaeld

1928lun1usy (sleeping aids) Tugtheaeadenaziiiamizeanisusy wazieasns
usuiiaUn@ly vilidssadelyviguammsnsnie qunmdn waztlapmmginssuiniuanls ey
Femsdelsiffinofiguounsfonsueudd vndndusediondielugtvaueaden azdosszialym
atuAssveseminduneioussld wu mslierueundusunsenusefanssunanansiy
fursfiornsaduadonansiu dosionisundu Fafudsesudnidessussinn benzodiazepine
flengyiden

Melatonin wuinnistiwanindudunadiensusuluftheaueaden Sunamsanymuii
PeluFeswoinsuivasmusiluiiisausadon uazannmzmsduauluiiadu (sundowning)
nslsanduaiutuiihoasesdoudiiusfunsifisduresnisususiuld (total sleep time)
fvanensfnwinuin walndudu antioxidants wagnalnanusatieiiunngwnsiyauie
Foans3Anld uiaindngiunisneidedilidaau

Orexin antagonist Elﬂumjuﬁlﬁuﬁ lemborexant wag suvorexant @iy dual orexin
receptor antagonists (DORAs) Ine) FDA approved \ugnisnwenisueulimau wuzilalden
lemborexant iglUteUsunsnsnsusuludthsaussdon waeytlsmdulfiidu o1 lemborexant
ﬁ?uﬁl%)lﬁmaﬁiumjuﬁawsmsuaﬂﬁaﬁwLfma (irregular sleep-wake rhythm disorder) swulgvoe

lugUisaneudeuviindaluues™

g1%28AUANRTUAl (mood stabilizers)

Carbamazepine finsfnwitliioriusnnguiiiolumunueimsfingm nssdunsvds
Junglugtnoausaden Tnslawzlunguilirosnsuaussiunguendulsada (antipsychotic)
Fadossuieunatrafestundueniilsedaudanut ersunndfuduiinatdrafesiosnds s
Tuguiuuresemhuazedin Taglluuin 50-300 un. sofu widiiuazaesnds egndlsfid National
Institute for Health and Care Excellence (NICE) wa3Ussinesanguiuztlvly antipsychotic
whihlumssnwenisnssaunssmeluithsauoaden® *

Sodiumn valproate snfudnuialaiouanalsieniiu finanedeuddd wumeiinsldiioan
A nludtheaueaden wivdnglunsinutiagiunuin liunnssiuevasnlunissnw
nszaunTENe nsdunsvane M Junelufihoauoadon wainathafssdeudrsannlugioe
nawll Faliuuzililduddosmnudnguaiuayulutagiunuhlallfue®

Gabapentin and pregabalin ﬁ‘wmEJmiﬁﬂmﬁwmﬂdmﬁiumﬁﬂmmmiﬁn%n
ﬂizﬁﬂﬂisdﬂaluﬁﬂ’waumL?ia:u INNITNUNIUITIUNTIUVDY International Psychogeriatric
(96)

Association (IPA) U a.A. 2023 wuin enailuselevdluiiheaueadeniiiionnisnsydunseaienini

WIAYE gabapentin fianusalvilasaus 100-2,400 un. st uaz pregabalin 25-300 un. ety
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atlsnAdanangudeUsydng wasdelifims@nen iy double-blind randomized controlled
trial aduayulunislidenguillufiisaneudouiioans1nsinii nssdunseds Jung®™
818y 9 Nn1sAnw1IVeTudUreauasidon

Aducanumab Uy human lsG1 monoclonal antibody Fadnalnluduiu amyloid beta

a

Adungsanmvedlsaauoadonvindalumes ivannsazauves amyloid plaque waziiialézy
oyiifianesdnisenmsuazevesanigewing Wannsoldldluguasanendenvindalumes
Tnsudiismesanimlaenss setannsAnuiluilaguiinud’ aducanumab awnsnannsazas
484 amyloid plaque uag biomarkers vesanpudonld uaddlifindnguidsussdndidaauin
aansteifisieAundunsianvieuinutlyglufitheausadenls msudmselasnsdah
viaaaLdens Mn 4 dUami nadhadesiiiululdfe eraiiunrandesieninindensenluaies uas
Wuiniisessenvesnsazaues hemosiderin fiduusiuNSiIda amyloid u « ldud auesuay
Uindsuy uazmnay® ™

Prazosin L‘f’lumﬁaaﬂqwéﬁ ol adrenoreceptor antagonist fimsfinwihunldaneinis
BPSD Tufiheansaden sehdlsAndalaildimdnguativayuunndn iesanngusogaiivhmsin
Feflawman Fedalianunsouuzilildliogednaulutagiu™

Dextromethorphan with quinidine #u313uinsAnufithewauszning dextrometho-
rphan Wag quinidine ldmuasdgmngAnssunseaunsznelufioanoadon uidwiavangu
afuayudeUszdng &1 1 msfnwiidy randomized controlled trial Fsleamiesinnuenled
olirveiinanszvuiensianvosiiruanssdoumilonsdlsadnienashliguisAndradls
oelsAneilalilun1sdnun pseudobulbar effect athaunsvanglaegUlgasiinnvorsuniviauyii
TnenAuluannii3anass (emotional incontinence) Tnsannifundadulsavasmdenauas e

Beta-blockers fivansnmsdnuniinuimsiioingy beta-blocker ilesnmarmsuladings
awthganaudssionsduauesdourindaluwedld Wesnnuitegiiu blood-brain-barrier
Wanedld egalsffdnanangrulunisatuayuingisaneinis BPSD la

Pimavanserin 1Hugnfusnilléiuns approved Tuanigeuidnislulilulsadndiislug
trewsiudu (parkinson disease psychosis, PDP) lagadAn13emsazeuaansgoissni (US
FoA) WewsfRedilludoudldvesnisin POP ddausdd a.a. 2016 agslsffmsnuludiaeanes
\doudu 9 My BPSD dowmgaluneuilesaindszansamlifne anmsAnwimuitansaan
nsndurnfugrvesennisnein (psychosis relapse) ladndendddanogwaiios Sdlilannsa
ngaenldl saiisaioansmafinuiunsesiudnunludinenduaesdontiindu q 119st18ane1ns
BPSD leivizalai"®
Opioid fifeudldlugtheaupadeniitlonmstiuiinditimeBanmiilugrnuduliniidanu

< dl' v Yo 13 o ! a A [ ! Al
wazen1suUnlaliladanisfazihlugtaymmadnssy wseenisnsedunseaislugUlsaues
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dou Taensliienguiifuaslilugihedoglulsmenna wioaoutiawinty deiaedosss s
dopmatrafesnnnisidendguidne wu ernsesn 919y 0In19sBN Uinuis uande
Enw.-ﬁ(lOS)

Drocannabinol (delta-9-THC), cannabidiol (CBD) %qﬂumiaﬁmmﬂﬁmm JUNU
cannabinoid receptor Euilih CBD wmnaesliiugthsansadeuiiioaniyminszdunszaie
pduld 01n15idonimns ueulivdu vienudutie dw THC Aenafiuselomilunisan ems
N3¥IUNTENY 9 IMINEWFongFnTIuiAnITes vesfiheaeadendienduogluaniuiitnldivy
fu viedl nabilone Fsfinalnniseangudadne delta-9-THC Afimsnwitheanemsnszdunsyae
nszaunsene lufiheaussdeuitlinevaussivendulsadavidesrsuaiils egrdlsfnnislden
Tunquiliforssy Tadesaudsstenislilumaiiin @buse potential)*®

Brain stimulation fin1sfinwinstdpdusdindnlnii Transcranial Magnetic Stimulation
(rTMS) Fefinsian audn wazsedueuansavesmwluiiiesalumesszoziiduios o
187 usteenslsindslafindngudelssdndieUssloviognsdnaulunisldnnanseduanasie rTMs
dmsuftasaneaden uarlilaildlufiasnszdunszds f12517 Juuss Fansdidazuugiilild
Mgl (Electroconvulsive therapy, ECT) &ansdinissnwdeliihfsndugeods

AnusnUleuargd LavUssilluanuidsunseumneusnyaie’®
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Sredethefugudnansnntu msdnsedamnauiuasiisannisandedenlunisna
Ansgivesiihelfuavegluveuniilidmansenuienmsniunsinuveanmd msldszuy

¥ A

ABNIMBSINTIBLdLRoUN T AinTralls T (computerized physician order entry, CPOE) tJu

a a =

vilslunagnsifiussansnmgsiign Tasauidoves Levick uazany léadrsnsudaiouluszuy
poufumeSTWEYnASuTlafinsdsnsaa BNP snnnd 1 adwvdodwmauuusaides iteifiuns
nszdliunmdnssminiinmsesadifuenusiiy vimnilldfadissuunsdadeuddlunu
9n91d90539 BNP anasiisiesar 21 wisAnludnuiuduganinil 92,000 Aeaaniansgewsnimed
lssmenuiaannsnusedald’

nMsnsameiesUfiRnsedsaumpna annsatldldfunaadiuvedlssmeunaning
Fwyamaiealjiaing liinasdumnesaguam uwungihouen wwundihely mswoud
Aourin dwsuludsemelng vaeeAnslaanuuinenIsamsIanNIewesUiRnis Wy nsuns
wing TfeenuumisnsnsagunmiisniunazimnzandiniuUssuvu we. 2565 JauUnuag
01y wayszynsnTandvdnguliatuayulunisnnaguamdssnsy Wy nsdanseduzise
FasaNYaNeIE PSA (prostatic specific antigen) ﬂWimi’aﬁmimﬁﬂiuﬂumﬁﬁmmi (asymptomatic
hyperuricemia) M3n373 BUN iitednnsadlsalaFess nsnnaeuluilusuiiledansesaruiiaung

U a v a 6

yosiuluauung sinendeidydunmduisszmalne AldoanduuzdmansufiRlunmsuszdiu
FUheneunisszfumnuddn oduwuimsliuwmddinsameiesd§iannslunguivaed
Foursudneuindin warUssuanmziiisegamnzaunmeny amnsdedlunsingn lsauszdn
fuareniflised dawlulsmenuagwiansal AlFdadslidlassnsuaganzshan rational
laboratory use tiosnsAliunmdnglulsmeuadmsamaviosujiinsessaumapauiniy
TngeonuumsUfuadmiuusundng q suluddiaudfuiuiianulaodiuluingmsaid
miﬁqsz?w%aw'%aLﬁummaﬁ’%ﬂua&gﬁaaﬂ% W HbALc, lipid profiles, liver function test tUu@u
nsmsevnaviesy foRnsesamaratudunsuityynd “duivn” veansgrydoiden
flsisuduvesiiae Wonsdsmmvinszianas msnzifiusogiadonfazanasmaluse sy
feanalddnouasnineinseng o vedlsmenalunsdmailidsnidu edralsimunagnsi
fasendurindanu anusiwiionnvaneing uardesendenatlunisuiudsunginssuiielidiu

NAANTRE9TALAU
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2. Decreasing specimen rejection rates by setting test-specific cut-offs

a wa

44' Y] a A A v '@ Y o ) ' &
Lll@ﬂfuﬁﬂﬂmgsﬂa\?aﬂaﬂmi?ﬂmﬁﬂmqmﬁaﬂﬂgumﬂq511]Lﬂu\lﬂmqmsﬂaﬂqMUW FIDYWNUUITON

Y

Ufjiasuaziavinisianzidenthddnidnass Fnudnvasiliduluaudefmunazivegiv

9 Y

viesUuRnstunnasiuglduinis lnedinasiieailosiunansenusen1snsiainsennIum e 2

A13197 2. ameEe 9 el uRn1sURasAdnsI9

Sample rejecting criteria of laboratory"”

1. Tuvedwmsmaiesuuinisliauysal wu dveyaliasud tianisedou

2. myvuddhivingan wu nspivaueamniiligndes lidesdunislauwasdmsunisveaeuiidl
Aabiowas nMsvudath legnelussesinaiiidvun

3. Asdemsaalidunsian wIpunslanlidalau

4. FedansaalinsssyinuRanain wieluiinssyydnu

5. Avdansaaldusstaeiligndes vseanstiudenudlignsies

6. Nsifiusnudsdmsnlignées vieldansasaninlignsias

7. USumsaedansialuiissnananisnegeu

8. Avdinsiafidlanssuniunisvageu laun lipemic, hemolysis, icteric

9. AvdanINANISHTITIVRLLEDR

HapmimutesuazfuanmnueinisUfiasdsdmsiaio hemolysis Wiansaasveain
\Fonuns MndeyavesasufiRnnslsmeutagunansal nuitdasmsufiacasdmnsnananiy
hemolysis TneiaBeraifioudanas 0.3-0.5 wawaelas 7,000 ass uazAmdiudosas 60-75 vas
ﬂ’]‘iUﬁLﬁﬁﬁﬂﬁﬂﬂi%ﬂﬁgﬂﬂuﬂ wazanviesuFsAnisvilannuin hemolysis iuanvnuosnisufias
5-10 WihweansUfiasavdinafeaivndu 912

dlofinsufiasaedansan nansenuiinnuande flhedoaazidessnddvsl uwndliuanis
nadeUat ez LN TINwIldTae audssioftaglunsgnydeidenuazifiunamides
nMsfinnzunsndeuanmsziden Tsmeunadegidenineinsuazaldineiiiovhnismsie
Anszill liasdugunsainimans weeaituiden diemageu

n13iin hemolysis Tudeg1afingn 2 anusman lowA in vivo wag in vitro hemolysis
Tne in vivo hemolysis linanmsusniveasindonuasiausodiuszuulvadoulafinsaniedeen

WnanlsAndasuaniila (hereditary disease) #39lsAARTIUNNEYAY (acquired disease) Wi
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autoimmune hemolytic anemia #an154in hemolysis Tulsllgdeadostumedianisiivddmsa
@ in vitro hemolysis Lun13iAn hemolysis MguanI1aNeY FuAnanduneunounsnsITIATIE
(pre-analysis process) fiviliAnnsaansreadnidonun Wy walansanzfuden nmsvuds
g3 sl N153zuenawinIndu in vivo 130 in vitro hemolysis Apto1fumnuiAug gy
foyausy Agtae e1nssnddnuasnansramaiesufuinisdu o Usznoumsfiansan

395793 hemolysis Tudsdinsia Uszdiuann 2 33udn laun nsussfiudaeanen
(visual assessment) iguiu color chart fa1ds Ae Maaessudesnidumsdssduiituey
fumnaifiuyanaiiy 4 (subjective opinion) 3n3sfiTiedldfusnniulutiigtufio n1nsaa3ssnlusia
FreiTasnaisziiluviosufinnis wazuuanduen Hoindex vio hemolysis index uanoen
w1+, 2+, 3+ 4+

awnnivesUfiRnssudusesfiasiednsaaiidl hemolysis Lilaannsaanesiaves
dindenunsaniinnsudesdlulnaduuazansvioeuleddu 4 meluwadosnuilunaraivie
F5u W Tnuvagey, lactate dehydrogenase (LDH), aspartate aminotransferase (AST) Dudu
desnaglulslananaduveadaidenunsiufirnududuves LDH 160 wih Tnunaifen 22 wh
waznuniiden 3 wihdloleuiuseaulunanaih®™ sufuilewin hemolysis aziAnnansznusionis
ATITIATIENIEITNTNIG chemistry test wag spectrophotometry Wunan vilvnanisnaaeu
i 9 emndede?
HANISNIENUTDY hemolysis HONAN1INTIIATIZINITosUTRNsuseandu 3 nau

119 gnaunuel Ao LlIoAnN1TaaNsURinEoALANSRraY 1 FLNANANIZNUABNANTS

(M15797 3

nagouinnifedladlofndusesaziiauiufiegeilid hemolysis Taun
1. HANSENUTUUTIBEUN (seriously affected >Taway 100)
2. wansznudalau (noticeably affected Sowag 20-99)

nansgnuLanies (slightly affected @z 1-19)
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M19199 3. HANTENUVBY hemolysis Aanan1TNAdaUNIBIU RN

Degree of hemolysis effect N1INA&au WaRaN1INAEDUY
Seriously affected (>398@az 100) | AST Increased
LDH Increased
Potassium Increased
Troponin | Decreased
Troponin T Decreased
Noticeably affected ALT Increased
(Sounz 20-95) Iron Increased
T4 Decreased
Slightly affected (3owaz 1-19) | Albumin Increased/ Decreased/ No change

Alkaline phosphatase | Decreased/ No change

Calcium Increased
Haptoslobin Decreased
Magnesium Increased
Phosphorus Increased
Total bilirubin Decreased/ No change
Total protein Increased

*Hansznusanan1snagauiauuandsiueanluvuegiuniasiienlilunisnsiaiiasizi

Tngaguanniinaraunisnan nszuaunsii hemolysis SUNUNIRTIIMHBIUFTANS
Usgnauldsag™

1. N3TUNIUNISRANAULES (spectral interference) Iflpsandlalnaduazganduuas
(spectral absorbance) 51319 340-440 urluluns Uag 540-580 WIlLILAT WazdyANTRANAULE
gaanil 420 wiluins feunisnaiesedla q Ainsalurganduaueaiazgnsuniuld

2. Ujjisemanail (chemical reaction) 5e%is heme %38 iron AUas7#BINITNTID
AT WU N133UAY haptoglobin N135UNIUUAEINTIAsEAU bilirubin

3. mMsUanvdegarsngluwadeangwardsin (analyte and enzyme release) L9u

TNaTel wunNTHwey LDH
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4. M99 a5 (dilution effects) fioganeluimad (intracellular fluid)

aaa

5. n3gudeuf)isen (inhibition of reaction) Tun15vin PCR-based assay

wiiteymaes hemolysis specimen avwuldidusiuauann egnalsfianuiinisdanisien
fuietseiifl hemolysis ndufianuuansaifusentUluudazfosfiinns fufiluusaefesufos
mimaéfaaﬁmuﬂﬂaqwﬁ‘ﬁmmzaﬂumié’fﬁmiﬁuéammmﬁwuﬂmmmmﬁ Auzilag Lippi
uavan’? e nMsnunasiURiasasdmaauuusngluusiarn1smaaey (test-specific cut-offs of
H-index) ¥18A13131 N9l UANIAIINARBUINTEAUTBINITHIA hemolysis Tuusiaesedutiuy
sumummeaeulaths wagfisnsufiasuieonsdanisesnsls ileliAnmnuaugasevinanann
YoIIITIRlATEIaies fiRnstunnumadlumsesnnaiiteustlemilunssnwigtaelag
nnzdlefiioegluanyings

nsRanasiURiEsasdsmnauuusimngluusagnismeaey asRatsanen 2 cut-off fall

1. Analytically significant cut-off: L"T;Jummeﬁﬁiz‘qdﬂmmLLUiUiauViLﬁ@sﬁwfmﬁumm@u
Aunniisensulivosiesufting Susagosfifinisdesdinmsdunusivesnisnsaiinges
usiaznaaeullLYeilBILAL /130019891191 DIANTAN 9 1w clinical laboratory improve-
ment amendments (CLIA)

2. Clinically significant cut-off: Lﬂumm%ﬁizqdnmmLLUiUiauﬁudqmaﬂszmuvmﬂﬁﬁﬂ
Tngé1sBsunann reference change value (RCV) Fafiugasnmsduiniifiansanain biological

variation (cv‘) kag analytical variation (CVA)

dwdumaudafouvesiosufRnisidesl hemolysis Asaztliunsnaaeuil H-index 1iu
analytically sienificant cut-off Gfinasiernuidedovemanisnsivinszi AT IEUANIUARLTL
InmaaeuiignIuniuain hemolysis p1vhlsan1snsaTineifistu/anadld uazidied
H-index s clinically significant cut-off nan1snsIT AT e llannsatanldldiosan
Aunasifisausuldmeeatinuaziinansenusensguadnwmiiae dafumetos jinatoaudlf
finafudsdensalmidneds dunmeaoulafilaildgnsumuain hemolysis ansaoantavagey
Tunmdldnuund uenainiasszy Hindex lulusenuraiiiotisunmdlumsulananimmagey™
fomnfinaranidufosuugiuumansuiin oglsinmuutasios fifinistesiansun
ANUMNIZANAUUTUNNTYINNUYRILAaE LTI UakaY N IANaIT UK USNS

dmsuosfiRmslsmenuiaqun AldiumAanstanusifasidmmanuuiing

Tuwsiazn1snaaeu FUSUAUAN H-index nou 1agyinnsAd@auN1ITUNIUNANIIATITATIERLUNNT
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NAFDUNYNTUNINAIN hemolysis kazInNgUNITULsAIAINTIA AUTEAULDY H-index ¥1ANTT
nyasensiailignsuniayiianunsaeensalaung iWhvanevailiteannisufiasdsdmsianay

AansalivaenEudlly dnsinsuiasidmaiatzanaslssanuiosar 30

3. Blood conservation devices and technique

mslivaonfiudesuundnas (pediatric test tubes 13e small-volume tubes) Tngdl
Usnadvdsmsiaduiissnasonsnageu unufinisldivasniuidonsuinuni (large-volume tubes)
ansnanUSunandend miunisnsiainssinaiesujURnslalee Giron waaue loSeuliieu
Usnaudeniilidmiunsdwmnameios joinslunguitasingaluszosnaassduni wuin
wdanUasuutaunld small-volume tubes nawnurasafiuidensuinund Usunandend
gidelUanasiosay 74 wiaileuanidin 159.8 ua. anawnde 61.8 ua. Judunisanatedns

HpdAgynsana

q
i

Uinaidenlunasaiiuidonfignianziivangtieiiiethdwiesufiinsdmiunsdmsa
complete blood count ilag electrolyte NUIUIHIATHINNIIAIINFHBINTSITVOUASBINTIA
AAT19% 8.5 uay 12 wihnuddu uadlnsiadoudaidondiuiulunaenividonusasiaanazgniis
10 2.8 waw 2.0 wa. sy et Uinamesdendignifusnniduluuasgnilsiufendadaensedy
yumvevaeniudenitld’” Tng Levi uazaniy Uszanaunsi TuudasTidenvesgtrediuunia
25 &ua. gnitdlogagaualulspimanauny uan

otslsfnudaniduguasiavdnveanslivasaiiuidenunian fe esUfiRnisenania
gunsallumssesiumiliviaenifudenmaiifiolunssinseilusomaaousnludd mndu
Wy MsnsniaszimaiesjiRinisezfesinnimaaeuszuy manual SveravhlhAndenin
wanan sl fetuudinisnistlazisyleviesraiiuldda udenmszmnzauiuusiosl fRns
fanunsnsessuldivindy

uonani mi@mﬁuﬁam (loss of discarded blood) tieann1sUuiourens Fuvioas
du q MhlinanmameaiesufjiRnishinidefiedleiinsdwsamatesujiinisan indwelling
catheter 19y central line Afudundsivinlifihegadodenlutinasnmnaaifinmsdise
MU uRng mﬂﬁﬂﬁmmmammsqmlﬁsLﬁammﬂﬂifﬁﬁ Ao nsld 3-way stopcock 3ol
blood conserved device ity VAMP Tngvidnns fe gausinaideniifesnisiiadiluly sterile
syringe u&gaidonUsinaiidaamsliiiiodmsameiesu fifimaurlavasafudon ndniu
re-infuse ianfignaanmeuwsnnduidnginild duiulunsdiidiesinsgaideniiaunsdiiionn

9NABITaININTITIATIE Wwallatlagtisandninisaydeidenldsesay 25-50

v
A

aghslsimulunaeaudtenlsmihwadawaitunld wuin nsanaswesrnuutusiulnady

'
0y (% = [

wazdnsnsimdenlilaluisuwdatetwdided Ay e1allasnanduiugidisinauideiiies

<



wazUSunandanianaslatuliieazunnnenaziiunisiasunlas

984 blood conserved device flyarfpudigs AaualsiesUszdiuauAuAivUselevinagla

Tuanunisaltu o sg®

4. NM1INTIAINATILINNBIUHURNTT ol Yeauarle (point-of-care testing)
Point-of-care testing (POCT) \{un1snsaaiiasgsiivhnismaaeuuonsieal jifns
wazshazidunsmaseuinadestae lnedwlnaiivinnismageu POCT aziluunmed neuia vie

I aa & a | oA S 02N a o o o
Athelunsalilunsrfamusgsioios (m319il 422) wu asaaRemusziuthmalugdasium

1501539 INR ludeilasuenivizu
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(1, 19-21)

A19799 4. fegUszinnveaATesile point-of-care testing”

sudeenlginevesgunsal

Usznm N1SNAFBY n1sldnenatin
Tadiningn PT/INR Warfarin clinic/coagulation clinic, home
monitoring
Hemosglobin Emergency department, blood
donation unit, operating rooms
Thromboelastography (TEG) Emergency department, operating
Rotational Thromboelastometry | rooms (liver transplant, cardiac surgery,
(ROTEM) trauma, obstetric hemorrhage)
LAsINeN Glucose Home monitoring for diabetes, inpatient
monitoring for glycemic control
HbAlc Monitor glucose control in diabetes
Blood gases Emergency department, critical care
unit, operating rooms
Cardiac markers Emergency department
Creatinine Radiology unit prior to contrast
administration
Pregnancy testing Obstetrics and gynecology
(qualitative b-hCG)
Drug screening Emergency department, workplace
testing
ﬁga?fj’ﬁ‘mm HIV, RSV, Influenza, etc. Outpatient and emergency unit for
cohorting or isolation

-2
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\w3nsile point-of-care testing MHUSinaudondmsunaasuiitosnindlafeutunsans
Nnnaendendiiledslunsninseiiiosjifinig fadu POCT Safltunumitanansadisanns
geyduUSunanionianndnsianieieslfuRnns wazannisiiia iatrogenic anemia loagnadl
Uszavsnm Tnstanzluung setting 1wy ftheluununingeiddusdeinisiamunanisnaaey
ogeraLilos FalnsndsundUinudenilidmiuiaies POCT Uszanas 10-18 lulasa. ieifisudu
A5lY pediatric test tube (2-4 wa.) way adult test tube (3-10 wa.) Fegosldusunsidend
1nnIn”

PNeATores Madan wazansz 1diia3as POC blood gas (STAT) @wawnsa’a pH,
PCO,, PO, 8lalnadu Bulnain luidey Inunadoy uazloosuludunaiBon unldvaununsveaey
wuudlunguitasmsnanentourimun (preterm infant) Fafthenduilsingaydeidonannisas
pvaneresUfiAniniudiuuinnlutsdunivanin tnse3es iSTAT THusnaudendiviu
naaey 100 lulasans WeuAumsdmmauuuiuiliuiunu 300-500 lilasa. ndsenEuden
wlfiedes POCT Snsnslvidonvoadinmsnanasisiesar 46 uazUSinaesdenilianasiosas
43 vi3elade 34 wa. o nn. %

uenaIn POCT awiivszlomilufuvesiinaideniionasdmiunsnsatinsziudty
Uselewiiaes POCT fudy 9 slonsinwvesunndsfidnvannmaneuszns liun msansvesiian
AlilunmsnagounaiesUfiRnms ansveznarsersran1snaeu uazte g NauauMs3nY
$5miEaBetu rwdafiudssaniammsdnudine Tnsewglunguiiheingaiidesinauloegs
Tiwedl ann1suinduwazazunsndeuresiieannsiizidenanraendend JUiedaniny
agmﬂamamﬂs‘ﬁuuazamﬁ’wmm%ﬁﬁﬂaaﬁaqmwuLmeé‘ﬁIﬁﬂwmma LAZANBNIINITLATULR DA
iesannnglafinans® ?

aglsimu dedvas POCT finanunilasdesfiansansuiudodefioradatulunane 9
Frusne liasdualisedifisiutonmsuasmedon fetharu egunsal e Aeusu
yaansuaedlinueiomsalinnest madadsruunmsiudeyadnlud@ Wusu nssvesu iR
sdidesimuszidoudorivun Wy 11nsgIu SO 1AsFIU CAP IAamaifinansznuluninga
AATIHAUALATUANANIN MBS UAENETUNA Lazidosnnidunismaseuiioguenitufivos foa
nsashilinmaiinmzsilagtnmeiansumd alanudssisifndeianainuesnisnaaeuls
YIENUIINANISVNADUR1992 LidnAaIiUNANTIIIATIZNTBIUAURNT @aniewdinisasi
POCT anld Fosfinisusidiuded faidisvasnisld POCT Tnsuagfuuiunuazmiudasnisvosaniu
WeUNAUITIY 9 Fag?

AvfidosfisseTanniignuesnindr POCT wld Ao mnugndesasiunouLastanIsnT
Ansgi daduluigtunansesinsidldtinsimusteruiuniietisuusuumansdadaedos

ila POCT M3tngesnw MmstnufiRvesyldanu nseuauamunIn 3n1snaaey N1snIuaeusng
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gy “av Jagtiueiesiio POCT 9nuU3eeng q gniunszuuiitaes eauazangliuins
\ioanAufianaiavesmsmadeulnen1sadesEuL builtin meluedostuan Wy nsudaieunis
AuANAMANUSEI I Msdsiulvssuiinnismagey seuuunilankanudeya nsdloyananis
As19dAsERslugTR Wudy edhslsinmaluladenifliotstiedesiuruinnaisiienaaziin
ulgtmun msfiamdlaluduneunsufohosngnies uasnmsmmaussduedosilenaaourou
Bonthunfnsdluanumenunafideiauddiy @

n59zButhIsnsesiesesilasedes POCT Wiuildlulsmeiviadessdaddade
#7499 il

n. Usglemifianainazlddu: anuazain anudesnsvesauld (anssezia annisiiumsg
ANATIUNITINY) NTUINITIANITIANTOIUNNE m'ﬁLﬁmﬂixﬁmﬁmwiuﬂszmums@LLa%’ﬂm
Auld NsanUSuunsidiaen

9. UszAnsnmlun1snsiaiasei (analytical performance) vasw3asmagdauiinnumung
AULAEADUAUBINUAUADINITVNINAGTN

A. SEUUNITAIUANANA TN

1. Al eAs e siimansuazmeden

9. anidosnisinds

2. Swwesesdlonaaeu

. NITUIUNTATRYAATAUNA

4. Tasthenvzdudldon uazardosdiniseusuegals™

roufiedowmnaou POCT wiiade 9 azgninanfiads Sududesgnyuaoy (method
validation/verification) TuA3amaaouiiaasusiugi (precision) wazgndias (accuracy) tni3ey
Wisufuieiowmnaliesgiluies filfin1s wu maiudsuiisusewing POC Hb ffu CBC analyzer
Judu §n19059980U819AINS3189UREIIATEUARLAINABINITVBILNNE ATIIEDUATE198I3
fiaugnies uandlefeduniesnnvinneiudsidufodinmununmunmogsieiios i
ousHypaNITlduSowm Tz adusyd Sefuiduanuimesdrmilsvesnslinu
POCT mnanunenuiaanansaufifnuunmsgdiiimuals msnsialinsgineiaios POCT 39

efianugneeiuguaslivselorinonssnwinienisunngd

unasy
Jagtuiivannuarvanvaivinliinnelannanslulsmeuia nisluanmginulavosiu
AB N1319121EANREINTITIATILINITRIU]URNT Tnetadenaniioannainn1sdinsIanievies

Ujiinmsuniduenudnlu nmsgadedenannisiadendiuiu vlidUieagdedenainns
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3TNty werdsansenuliailidenelulsmennannnanedoniutu s
Teannisnnainsgififssnntudnge esandmnadedmundanu fdunagnstredu
Lidesdunisldgunsal videiniesilo mstiuumsiuugimdelianuiifsrtunisdinsaams
o uRnsesvanmmaunaiudufiaziisandnnisazideasafuniuaudiduies

gnsisinnelainaslulsanenuiale
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Wi forensic epigenetics 3atunsAnwisnsiasuntasduquenimiioninuinmuany DNA
nsmseamemileriugenans (epigenetics) Jatiudnuiisafunansenuaindandey
AonisuanseantuszAuBud (gene expression) uaiigeseinisfinwiugaansluiana
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Taowiase® TaeduiinsAnwuiedunngmietusmanslurae® aa 1950 warlul e 2000
nsAneTimuLNsaNEeEann SnnsAnwanngt 2,400 Goslutagd A 20157 udnnsAne
madefumaasuuaanieiugmanslumedfnymansiy Sudutuludied ae. 2013 way
wnsnanglugaed a.e. 2015 9uds a.e. 2016 Felagunasdunsinulngivhdendnfenansiam
yinveuilaifiorng q 91nsossoensiiine1vesyes (human biological trace) MsUszifiueny
YDAPVDLINGNEIY UAZNITWENTEYUARATENINAWNALN (monozygotic twins)” waglulagdu
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W10 NeIU INAINITITYSRanwalyAaa wazmalulagaunisasialunainualesuiuy

Wevmedainiavesingneulumdfinyeans?

FrAneiugIuvae epigenetics

Epigenetics Lun1siasundasmaiugnssuiifidnvauzdiroainiugiu (heritable)™ ?
nalnues epigenetics azdsnasianisiUasuulasinweddi®ia Tnglddoliinnnuudsulas
vosaeugnIINRaiL® uinsisuulasiiintufidinadunasoidesananmindon (dual
nature)” $afudeserdunalnnsivAsuulasdulumeiugnssusinieiardmarnenisuansesn
Y038ud” Inglunmsmiupuanigivileiugaans (epigenetic regulation) In1sendenalnvangeg
20U 919181 DNA methylation nsiwasunlasedusiusalnu (posttranslational modification,
PTM) n1suaniUdeusewing canonical histone U histone variants n1sU§uUsslassainenes
1ATUNAY La¥A15855911 non coding RNA™Y

. DNA methylation

\umawasuulamaaiives deoxycytidine Uinagnuveseeiusnssy Inglamizsiummis
YO cytosine uaz guanine” lapazidun1siiumy methyl wae dimethyl FatnaziAnnisiiu
vyl methyl U3nansuaudad 5 lulpssaanaumuvedliana cytosine AUNAIRIENY guanine
smdnd CpG dinucleotide Inp¥arny 70 vasdoyaasiugnasuvesdnidosgnieuuanis
A3¥UIUNTS methylation wasmswasuwlasiananiiatuieuhuldlunsinuiidevesnney
witlougaans'”

¥. Iasu@u (chromatin)

NsANYIEINITANMY methyl 38 dimethyl ¥84eLUa cytosine Uag guanine LileMa814
Wentuenaliaseunqusonisesuienindsuuwlasimunlunngmieiugenans suiudosd
nsenulunmsniingiudelusiulasuniu Taswaswedasniudulasediifinnududou
psAUsznovvedlaninAuiidlunsmununishauresdud lassairsiidudeulseneuseesd
Usznoundn 2 du e Uinaidouble-helical DNA linker fiflaansenuszana 90 gua waz
Uil double-helical DNA me1Usyann 147 guuaiuseulusiudalay FesmBonin
fhmdlelwy (nucleosome) Inglassasnensnaidiunumdfgsonisnivaunsmilenugeans
1098ud (epigenetic control) 1fNTUABULUAIA (posttranslational modification) H1u
ATEUIUNTT methylation, acetylation, phosphorylation, citrullination &g ubiquitination

Tagn1synauyseausiunuresasagsangudaunglulasunfunsavdanalminnisussaiana
Y8INNSHANIDBNVRIEUENTUSEENS AN
n3zUIUNTS acetylation unszuiunmsninmsnuiuegaunsmanglunsgnmsiaeuntas

voslUshudalau Inginseaunisvinaureseulyd 2 ¥da Ae acetyltransferases (HATS) wag histone
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deacetylases (HDACs) nszuaumsssnaniinnuiisadostunisdalusiudalauaznisnszdu
T#iAnN"3 transcription dunszuIuMs histone methylation Feidunalnfifiuuuuiidudounay
nsmaeziusaiiliutueu Mafn methylation vesdalau H3KA uay H3K36 dnufuluwasd
auAetestunszuIuns transcription™”

oglsinunisfnvisunisidsuulamedlusiudalaudaidedinoguin 1iesain
Tassaiidudounazmylassaialuanadifinnumainuas uazdeyailéainnisdnuidsln
wazlinsounqu

A. 31310u8 (RNA)

Tunszurunisuansesnvesdudifganin msmugunatlunisuansesniimunzanio
\utladonilefiddyenismuaumainenuvesieneliegluniizsisana (homeostasis) RNA
Hulassadeifmiinuaunisasuslamesmeriugnssy lngemeidunanssnuanainanin
wnden Fsdidrnlunisauaunisnfn methylation vesmeriugnssuLaznInUAsuulasiiiaty

YaalusAulasunmiu®

wallantlealdlun1snsm

wialulaglun1snsidmalagnssdennuinmtiiunsfnsinzmienugaans lag
walladiidanuientes (Epi-Tech) Tuflmumannnansuazerfeaudoinyedisann @y
ma%mmzﬁé’ﬂ@f‘uLuaﬁqLﬂﬁaaﬁuqﬂiiu (genome-wide sequencing) n15a319uaURUDA
UszdnSnmaa (high-quality antibody) n1395339n15991uvedlAsufy (functional chromatin
assay) kagn1sian1steyatinin (bioinformatics)"”

Tununsiudfnemans Jeufnwinalnnisiin DNA methylation WWundn Snguszased
yostsusnafaiuAgaiumM R umdumLs CpG Afinnuiieadosasivsslomifanunsotunly
fuauifnuiundn agiinmmmafiodumiumis CpG ﬁﬁamawiamw%amﬁmmlﬁaL?J@L‘f]uwﬁﬂ
FefudaiosordmanmaiiiuUinnuuasasouagu malefideulidadumnsaiinmei CpG
Ismanesumislunanfotu Tag microarrays iHumadefideidunsgrlutiagiu fesin
anwuanansalunsnsaiinseungy wiud1 asdaldvaeseganeglussesnatuaznaivnzay
oglsAmudelinanisiinszidoyadifiviunuuin nmsuieiesdleoliaszvideyadinain
wanzaufifudntlafonilaidesiisdsdumsfinuide nadenedesiioTinnesitoyaiusosils
fevdefiaulassfnvndundn fedrrulunsfnwiFosnsUszanueigainiaiomsng DNA
methylation azfiesld Tainan1sanaes (regression model) LWuvdn usiaglduuuugesloiy
919¢B3fiNTUNVBINNINTTANBT TRy ATIeUTENeUNTAnAle Tudagiuiinisneneuiis
Ans1zsidoyalagld neural artificial network HuUssgndldunniu udnaasuissashidaon

FedegadansAnw ARl uauen”
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A nsununefianunsathudlunnsinszd DNA methylation Tushuisiianulas lneay
Jundnmsdinsziusnasiumis CpG Tneinsdulnfeuludalididiierinssuiunis bisulfite
conversion WaguU3BILUE cytosine ﬁl@iﬁmﬁlﬁwaﬂ' methyl linanedu uracil %58 thymine
way methylated cytosine azliiinnsiUasuntas wé’qmﬂﬁu%é}’mLsi’hajm'ﬁémﬁﬁmua lagena
finsisualdt C wnuihusdsiifingifum) methyl uas T uuinailifinafmietu ndmniu
iNINTIVIATEAUTUGNTIN FBE1aY

n. msldeulsddnsunzusnaiiia methylation [methylation-sensitive restriction
enzyme (MSRE)-based fragment analysis]

HuAsinnsuariinnuidede aunsodmseildnatesumiandeuiu Tneaeinnsld
ulmifignesnuuuinsumnzsasumisizesnisia visnduazdinsléinaiia multiplex PCR Ty
nsiiUSnamsue wagldineda capillary electrophoresis (CE) Tuns3nsievinanantudu
asiugnIsy B9istanunsansialdde 15 CpG Tunafisrtu warlivinausuuuidueiion
250 lAnSuwitiu”

. mmswﬁaz@jma [single-based extension (SBE) system]

finsUszandunnaiinlunisnsiaaiy (SNP) agranalulad SNaPshot® unussend
Wlun1snsin CpG F9ismananenamuEendy bisulfite methylation-sensitive single-nucleotide
orimer extension (Ms-SNUPE) usgsiifadaiinsialduszanas 10 sumieCpG windu Tnefisnenu
Uinaiduetiesiiagniltlunisinude ¢ uilundu®®

f. Bisulfite Sanger sequencing

frldlun1sasaauuumnanesiuris (multiplex epigenetic assay) tHu3sTmunzdmdy
mnnevimeiugnssuiitdwuguasn Taeidnanieldlunismseasuteyaves CpG 7ld
1NMIITIARIEY microarrays Tatdiustlomilunislideyavesuinndnafes CpG finisnsra
Ansgd uroghdlsfinisisindidednfndemomslfifiostoyadnunmiardomesssornm
Aldlunsasafioriunn®

d. Bisulfite pyrosequencing

a axa
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9. Quantitative gPCR-based analysis

13ATIMVY real-time PCR U3 wituguilimlulunuiudfnymans (Huis
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Timngauiun1snsang epigenetic aaly”

2. NGS 38 massively parallel sequencing

Juwmeluladmmsadduasiusnssuguiiaes Tuselovilunsnmadduansiugnesy
anedu™ udfivsslovdoghannluniansans epigenetic iosnanuanunsaluniseudoyaids
U3ua (read counts) AsauAgutaya (high read depth) wazanusansIavaneswtalaluam
W 1 uiilesandoyannmsiinsgidiuummama e19vzdesendensinsesiteyanad
ansaumAmansfidaududougs mfualidelumannaiigs dwaliisidndidedowasde
inluueeslfuanig”

%. Mass Spectrometry (EpiTYPER technology)”

Lﬁﬁ%ﬁmmzamﬁm%’umwawLﬁaw‘hL.mu'qtﬁmLLazﬁﬂszﬁm%quq (high throughput
technology) aze19m599 CpG Iuﬁﬂwmzﬁlﬂuﬂfju cluster naMABAILUUY CpG ﬁagﬂné’ﬁumﬂ
anailenaivzasianuluans DNA fragment et dwalimuaziBenvainisnsisanas®
NaNIENUVBY bisulfite conversion

Bisulfite conversion Lﬂu%umauﬁﬁﬂaﬂmﬁwﬁ’zyazmmﬂlumimmm DNA methylation
wllesanIBfananluiEildanandlunsiufise Seilimeiusnssuunduineuidome

denaliusunafsgnsanasiaziianwaz NLnninuIndu (fragmentation)”

¥ . . aa 4
n1sUszenaly epigenetic luauiianyaans
Sudausd a.A. 2013 Buiin1sdneannuIay epigenetic WuUszandldlunielining
1y TeglangluSewweinsnnawenslinveugaarioilodaandisgns n1snTiaUseliveny

158 Taglugiaesnaziinig

1510990819 UINTATIUBAUNALY (monozygotic twins) 1TuAU'
JaunsnunInsIavdumMs CpG vuBudifanufadeayinszimnyadiumis CpG il
Auwinzauduman Giamﬁﬁmiﬁmwﬂizqﬂﬂﬁumimuﬁmmgumﬁu WY NTUTLEULNA
BMI nsiaszvingAnssumsguyvs mallasgiizeanislienazanseng 9 vienisasiam
nswasunadagsiumns epigenetic vaanguAuegos? s

n. mansaauenviaveuilaifoviawad

\Wuguuuunsnunfunsnansegannuasivstlovinensasiasesailinsuuvasiiin
visowiadanu Tnslameiogisingnouiiiuldaniiiomeg dansliteuaiReafuriavessad
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nsseyiagney Wivesingneiu viegunisaifliietuluiiiomg TnenisAnwiusnBudulud
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Cell type-specific DNA methylation effects

Tunmmeiesgimainveaieideviowadiuondevdnnisvesniseiud methylation
lP85919INNFIATIENR é’qﬁ?ﬂuﬁaashﬁmqwmuﬁawﬁmimamﬁ’ummLﬂjaéw%lﬁa@jwmwﬁﬂ 919
srfasdinussinsziludewoinsulana nszdnuazues methylation fildainn1sinseiiaz
agluzviuuvesane iy Tneilugiawes non-methylation Tuaudenisil methylation Ineauysel
nvailodeluuinnimatilusanme wussneusewadvarnvaneslisnegsmiu Susasrin
vousadenaiininin methylation Aisnsfuld nszaztunisnmaingweuilinuudeiie
Usenoudeiwaduansviananty enadwaiinisenud methylation Mlasifndudsazsuniuns
wlawalg

2. M3Usziaiueny

= o % =
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