Journal of the Department of the Medical Services

21sd1s -

ASUANISIIWNGY

ISSN 2697-6404

21sa1ss1e 3 1dou UA 49 aUUA 2 Us:Sudauivuisu - Taunsu 2567
JOURNAL OF THE DEPARTMENT OF THE MEDICAL SERVICES

nasHaaaldoaWiWAlUaUaYIWEKIDABNIASKUSUG

Robotic-assisted stereoelectroencephalography (SEEG) placement surgery




nsuNISHLUNE
Department of Medical Services

-

jaqus:avaA

1Sd1S

ASUNISIIWNY

ISSN 2697-6404 Ui 49 avui 2 Us:sudauiuweu - Taunsu 2567

1. WelNsUsEaunIsal 15398 LaZAUAIINISIVINTITWIANE

2. WALBIAAINININITUNNE WIANTTUNNITUANSUAYARINTAUASITUAT

AUSnuN

L UWWVIEVPITUNT LUQYINATVINY WIBUNNIaIFNIA 1A T Il

[

EN

L3 (%

wguwndlnlsay asauatiy weunwndaniuam YUUIA UNPUNNISTUNS VATUN

USSEUNSNIS © WELNNGDITAANT AsaU

NOVUSSHUNSNIS
NS89 AIEI

W3y yluRng

AYAAT 1UTS

6

N5y @ANSesugna

A L8NNI
ann Yezfiad
audy Yurnusaaan

4 U 6 s a
auysal nindndiasey
FI35040 BTUNIAINAIR

a

gAus) AsAa

aa = s
AN daLIA

q

q

UnIvIN199asy

15115V IUNEY
AuiTeifion sz UUUINSaUNW ANz UNTEAaR S
PNANITAUNNIMESY

UnIvIN199asy

AEUNNEFANENT THIAINTUUNTINE Y
WYRULNFYAENT UNNINYITUTIEN
UnIvIN199asy

anduUszaInIng

1518150 IUNEY

15190150 IUNEY

151UN15UIUNEY

ARZLINNYAIENT UWNINYISYVDULAY
ANZANSITUATANARS UM INedEuTing

15180150 IUNEY



WgvaNs: A1ns #3590 o unulng newna e Soyan lweas e seNTIL NDIAS @ YIMUNT LNFEIILRT
dunviu: ENNUNTAINTUNMTUNNE NBIYINITUNNE NTUNITUNNE NTENTINESITUET
aUUANUW duananyity dnewlad JmTauEnyY3 11000 Ins. 0 2590 6276

o ala & o U = a

AMUUANISARUN Uaz 4 atu UU 4.a.- 4.0, We- 3.8, 1.0.- N.8., A.A.- 5.0.)
MTAITNTUNTENNDTUASUUNAIULALHAINUNIIVINITHNDNINTAUNNUNAILWINTENS
Jwadyaundnuwazaulanniiudsiuatuaunaninaeininualiluidusnsdasesioasiuinivled

https://he02.tci-thaijo.org/index.php/JDMS/index

Joanuuaztofniusiig q iuvead@suunainuu 9

1ail9ALIUYDINBIUTINNTATUI BVBINTATNTUAITUINNE

UHBUUAINALASUUINITNNNITUNNENT AN NLETHIATTIVIN TN ENaN1ANTUINE Lny

W 1Ty 3 veuade

Uszwulasuusn1snenIsunmnenEannLasIInsFILITINDE 1 ELDN A

The National Medical Services Total Solution Povider 1uassnsnanlunisdaniusnisnig

NTUNNERUUBIATINTEAUBIANDAAINTIATANI1VRIUTEUYY

a5 19uaza1enenadrnN; Winnssu malulagnianisunmdnaunmua Lagdausn1sneanIsunmg

WwngnesERuaRgglingenduden tnglivannisusmssiwniswuuiidusiudunaindiy



saIsnsuNISIwNg atiuil viugeruagldnuiueuiuarinernismanisunmg
fvannvians lieasdunisiUieuiisunmsunsdunendonszningds antegrade uas retrograde
cannulation M3AnwINIEsAnluisiandnansleTessdfiuniunssnudmenmilay
5EHEE1Y ANUTIEINTILALANIABS UYL UABUNANNIEIYNEANY HANSRALINTAUALAN
fflanuunmseamansleunendaldsunsiidaldussamydion wazflessiadla
meluaudnidudiuauun

Fousulszdatull Wusessmveinisiidaldtalnihluausaiiemyadnlnaviuaud
FelutagUuandudseamine) nsunsunmg nsensaanstsagy Julsaneruiausiausn
Tudszimalnemihviueuiungiglunisidaldatliiluausaiemantn
#387isuN11 Robotic-assisted SEEG placement Liiaa9ngUaeun931e
gy A & v | UMYy o & Y Y
Moyaannsuszlivlewiulilanunsasiiald Jednlusesivinlag

nslarlnilunslvandsweiiomaadniingn mslivueuddaig

wiugblsineiuTsansgulazdaganszesallunIsiAnanae

Fossnuazuinnssulniwailaegluinsansauiluiu 115ans
nsun1swmgnialuegededn vimgemansaihanusluly

Usglepumavinisiveiauniusssnvulnedguainiasely

UN.DTINANS ATHUA

U50415015



ansuny

ISoviauus:91auu 5

nisWdalddawwnluauaviiiorinasnlasKusud
Robotic-assisted stereoelectroencephalography (SEEG)
placement surgery

dwusduauu : Original Articles 14

s189vV1uUde : Case Report 120

ANSIIDVNNSAVISOVIWOAVAWUW 149




ISoviauus:91auu

nsrdalddolwihluauaviioknadnlagKusud

Robotic-assisted stereoelectroencephalography (SEEG)
placement surgery

Ssiay ASAD3lana
aniuuds:zaindngn

ﬂ’]iﬁh@f@kﬂam%ﬂiuﬂszmmlﬁnaﬁﬁ]ﬁ;ﬁ’mﬂuﬁaam%’udwLfJummigwu‘Lum3%7ﬂmisﬂam%’ﬂ1u;jﬂwﬁ§asia
gfudn nissidalsraunidunanetuneulunisUssfiudtaenourndn wu mansardulnihanes 24 $2lug
(24 - hour video - EEG), 115A5390 wauassnendusidivanind (magnetic resonance imaging %38 MRI) 11501574
Ieanedoldtoyarnnsastsaiudesiu fhefifeyannmsussiliuaenndasiufazansaidaiiosny
Tsnaudnld unlifthsuneneiteyalunsussiiudesiuliamnsoindald Sndusoshinlnensladalnilunglnan
Ayvziilemaaiuiindn uag/vieritevndumisuesavesiiviniddry (nvasive EEG)

makdalnsnsladalnilungvandsweluedn Sewrdnlagladalwilufiaaues (subdural electrodes)
wisnIudesdanslnandsvzaualng fanzunsndou Wy auesan fnde Fesludosdaiiotandalndi
ponuazsiAgadnly admission ety uenniinduauesiinsadulfianeinaues liausansaduaduanes
PnduEnvesanadla

i 1 nsidnlaglatalwituuiaaues (subdural electrodes)
wisduiealnnzlnandswsauinlug

Tulagduiinisiada invasive EEG lasnisldtaluirvuismdndlluaussvane o qatiienigadn

stereoelectroencephalography (SEEG) ddedne luisududeslnnglnandswsvuinlug niswidmdaunaidn
nUsERIn 5 fadwes vate 9 99 JUheduesndt danzunsndeutes wasausaertnlniieanlagldein
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Wemyndnla uastngtheunddniesnwlsraudnvdsesnainlsmeiua 6-8 efing aatuuszaninelavia
mMsdinadnaeds SEEG WuwisusnuosUszmelve Wietudl 17 nsngiau w.e. 2558

AT 2 N1SHIFA frame - based stereotactic SEEG placement assusnluuszinelng

nskndlatalnilluaues (SEEG) ilevnyadnidumssivinidoaiinnuusiugt waedflssnsslunisladalui
Tuauesiumising 9 iitelimumisestaliieglugaiifesnsuariifusunmededuden esannseidn
Juisaildlddansnandswsaunalng Ussamdasunmdaznunulngldnaufinmeslunisiunusaziivun
wiluaneslnsardvgasndadiomiifluauesmuunu x, y, z fanaliamsshdaiiond stereotactic surgery 1fu
nsthdnilelanunsadhfaidmualuasedlfedauiugifiauaanedoutios fdunisidnsidudosd
EBandusiuATszvesihe Sdutgiuisiidunasgufonisldnseudnfsuzgtheneusinga (frame - based
stereotactic SEEG placement) LLa5d’18ﬂ’1wauaa;§ﬂaﬂimmﬁﬁfl MRI 38 CT scan (computerized tomography) viliila
nadsluanoudnilunsusunsidsluneuiunesiftelrlifsnauesiuldlunmslad il luaves

Tnealunssinginladalniinluaues (SEEG) agladalvil-luawessau 8-15 dumis msidalaensld
nsauBadsueladalwiltldnalunssidauy 4- 5 $alus ilesndesusuiasuiifalmluusazsums wazenad
mNuAMALAABLIINMTUSUMeile

ATl 3 SEEG electrode flvuadn wdwrnaudnans < 1 faduns uazvuadanzlvanfswe (Bolt)
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anrtuuszamingndulsmenawiusnlussmalnefidvususatelunisidaldda i luases
\ion19adn (Robotic - assisted SEEG placement) Tagvinissndalagliusudvasindnndusniiio
it 30 weuna w.a. 2562 Yagtuiimetanilumslivusuddelunsshdavansann vusuitiedsaladalnit
TuaneseiinemazanaugliiuUszamdasunmdlunisingn Tnsuszamdasunmdaznaununissindings
ihneuTurfAn unndagyiinis register Tayan wanesain CT scan AUAsYeEUE N3 register @unsavilaviane
3 wiflazanfomsly laser iudoyaRaviausnalunth Aswe (surface registration) dldnauszanas 20 il
o register wSaudrdadudunounseingn Tnevusudteidnasiadeunuruens lUdsisnuiinunuly
Frouwdanenginanuarldtalrifiauiumsiiusudiedeuluiiftasig q
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A 6 anEendsndalara i luateaiemyadn

Hagtugudlsnandnluiassmaionlivusudsntaslunsidiold SEEG iosandanuusiudilsisingmnis
s Lazansyeznalunsidn Tauusiudinasiiemsaieuiniuitumsg i frame- based stereotactic
SEEG placement’ @n1iuuszaninenlayinn1swisin Robotic - assisted SEEG placement Tuuaa 49 518 nsedn
fautasnsty azunsndoutosansarindaldiduindnuagdivg Sen1srdiauuy frame - based ludinidnas
dunidlesnnvuedsuzidnuagnznandsuzuns mslivusudtisindaansaanszezailumssindnmdo 1- 1.5
Falas Falainaninseauluiassine’

wananNsiivusuRYIsdintunsidalsrautnua Swennsadviueuitiesfnunllunsiite biopsy,
N136NAR radiofrequency thermocoagulation Tulsmaudnuazwsnudy, nsudald deep brain stimulation (DBS)
Tulsannsnudu, 1glun1swida endoscopic surgery
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Abstract

Background: The arteriovenous fistula (AVF) is the most popular vascular access for hemodialysis
(HD) procedures. Normally, it has two needle insertion methods at the arterial site, including the needle
tip position has the parallel (antegrade) and the opposite (retrograde) directions to the arterial blood
flow. However, the clinical outcomes of the patients receiving HD with both antegrade and retrograde
cannulations need to be investigated. Objective: To compare the clinical outcomes of HD patients receiving
between antegrade and retrograde cannulation methods. Method: We conducted a randomized crossover
trial in HD patients with AVF. All patients were randomly assigned to either the antegrade (study) or the
retrograde (control) group and then switched to the other group in the following HD session. Baseline
patient characteristics, HD characteristics, the patient clinical outcomes (e.g., dialysis adequacy, clotting
duration after needle removal, access recirculation, and pain scores) and staff satisfaction were collected.
All data were presented in terms of number with its percentage or mean+standard deviation. We
employed multivariable multilevel Gaussian regression to adjust prognostic variables. Result: A total of 246
HD sessions were included. The results showed no significant difference in any clinical outcomes. However,
HD nurses significantly prefer antegrade to retrograde cannulation. Conclusion: HD nurse can design the
needle position with either antegrade or retrograde cannulations depending on the patient’s condition and
the suitable HD procedure without significant difference in patient clinical outcomes.

Keywords: Arteriovenous fistula, Antegrade cannulation, Retrograde cannulation
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UnAQ&o

aAnae: dunenidenwila arteriovenous
fistula (AVF) Juiifendmsuniswenidensieinios
Ty Tnanuinniswnadunenideadisundslng
naealdanunidisnisunaduneniiendasds laun
Asunadurenidenmufianisnisivaveddonuns
Wngala (antegrade) uaznisunadunenidenniy
AAn19nsedu (retrograde) agnelsnntudlaifinng
AnwrdaHaansn1eAatinaeInsEUIun1THanIGonAle
wdaslafionannisnisunadunenidonvewieandds
Faguszasd: WeTsuifisunadninisaadnuos
nszuaunIIendendisLasodlaiienainisnisuns
Wurenidenuuu antegrade WagluU retrograde
25015 nsAnwldguuuunisdu randomized
crossover design 35n1sunaduidurenidensila
(AVF) WuU antegrade (naufinw1) uag retrograde
(nguauaw) tnedtheazldsunisduiznisunadunen
denlunfausn mnﬁy'mﬁa@'ﬂaalé’%’umsmﬂLﬁaﬂ
adadnlasldisnsunadurendendusniails anntiu
vhﬂﬁﬁmwi’m%m&aﬁuaaﬂﬂa&Jﬁu’qamﬂajué’wiaiﬂfj
Foyavhluvesiithe fudsudnvauzvesnseniden
sraweseslaiion fauusuadnsnemddn laun Apau
Weaelunsweniden, szuznatlun1snamudeniiag
aauduveniden, Usunales@udnislradouveaien
ﬁgﬂW@ﬂLLé”J (percent of vascular access recirculation)
warsedumuiulnvarunaduneniden wenaini
galavihnisussifiumnuiianelavesnenuialaliisuse
nsunadurlanidentiaesisdoyagninauslugiuuy
U %faaaw’%agmwumm?ia + Andesuunasg
wazlUSeuiguANULANF1aYeItaYaTEnINNGIAIUAY
wazNgNANYIRILERR multivariable multilevel gaussian
regression Ha: yhmsanwlugtheiiuvlenidendiuau
246 %1 WU madnEMIRATnveIsUNaTurenidon
Wwaosislifanuuandeiy vazfingiuialadioud
Anuianelanenisunaduneniiennis3s antegrade
WINNI13T retrograde agalitludAy a3U: weula
Ialsnaunsaunadunendonnieds antegrade 138
retrograde lrifugthedlssunswenidenseasasle
Wenldnuanumnzaulaefinadninisnadnliwan
FiN9AiU

AdAgY: dunenidenvlinviasnifenuwasiany
naeAdenm, Nsunadunanideanuiianianisivaves
o, Mswnadunenideaniufienianisivaveaien

unun
Tudagdunisvenidendisiaieslatiioy
(hemodialysis; HD) t¥u3sn1strdanaunulaiilasu
Auflenuniian 3ndeyanisirdanaunulnves
Useinelng w.e. 2559-2562 Wudwﬁéﬂwﬁié’%’umimﬂ
\Fonsheiniedlaifien (prevalence case) aguszanms
16,997 snevisennidu 338.4 srereaulsyeing’ tlunis
WonidenmeaiadeslafivusndudeiniswIsunasn
Fendmsunswenden (vascular access) dsanunsa
wudlFiduanuiia Mud 1) vaendennuasiiléfunns
Hdnraszniasndeamiurasnidenwnsiisenii
arteriovenous fistula (AVF) 2) vaemdemdieudilasuns
idaLasaonldsyinsasndenmiunasnidonuasd
13891 arteriovenous graft (AVG) kag 3) nsaealdaneeiu
vaeideaviinassareiigrasaidendilvgiGenin
double lumen catheter (DLC)? 91ndoyanisinin
naunulavesuseimalneg w.e. 2559 - 2562 wuinsiden
unenidenvila AVF (HU3sALASUAToNINnTigatia
$ovay 65.25 vowthermuaiildsunsiitanaunle
senmsrendensawrsedadion’ emndunondeon
¥ila AVF Torgnistinuiienuniy Aldiiegnnindn
fadsfinnzunandoutoonit® * eglsfiniy lutvae
Flesuniswendensendedladisurin AVF aslisu
mMsAne ke Taasnsnndinlaunanuiesme
w3 snenLaen (dialysis adequacy) UsunalUositus
nslnadfoureadeniignuonuds (percent of vascular
access recirculation)® 13 Lﬁm?{mﬁamqmﬁu (thrombosis)
WAYSTELIANYeINSITNU AVF 1 Dudu
Tnensrlenidensnenisld AVF aziiifunadudie
densenlunendenta 2 35 laun mswnaduneniden
auidn1snisluavesden (antegrade cannulation)
warn1sunadurenidenniuiirninisivaveaden
(retrograde cannulation) 91NMUFTRMKUNINUTY
ASWNATULUU retrograde fidefAoausainsny
nstnavesdenliiignszuiunisnenifenlaatunsel
7 AVF w¥euldeu M%@IUﬂiﬂjﬁéﬂ’JﬁlﬁﬁuﬁLLazﬂ’J”lll
gveInasadentun1sunadulasdnLazannisiin
recirculation usnuilunsaifEireEaldou AVF luszos
WINNISUNATURUY retrograde fomafivaneduavidn
Tndruniswes anastomosis (Seadiousasewinaann
\Honladlazrannlaana) AUYIAAATEILANNI DY
$SdmaliAnanudsmeuinadinanauinauden
(thrombosis) aafu wazdaillonaiaduiionlvames

onsasnsumisiwng UA 49 aUUR 2 Iuwieu - Tauieu 2567 15

e



(vascular access aneurysm) lusgagnasoun 3Ude13
Mmliduneniden AVF dlenadeviy (AVF failure) au
laignunsaldaula ®’

TuraglAgInunUINNISUNUduLuy antegrade
aunsaunadulalndiunyaves anastomosis bé
unnd lnefllemaifnduidengasuldtiosninngg
Yaneiuazagluiianisassfudiudumuvuaves
anastomosis ag13lsfinuaiaiiialoniavesnisiia
vascular access recirculation® Ssa1aflnasemauiios
WoUBINITWONLADN

Frnunnfinns@nwuioudisudadnsnsnain
seminamsunadunenidontisdesdsaeAinuiies
wovoIn1TWeniden (dialysis adequacy) wagnisiin
Usmadesiwudnisinadouvesideniignuenudn
(percent of vascular access recirculation) Fawy
Fmsunadurieaedis Sinsdinafiieatesiudininy
Wiganevosniswenidealidlulufidanianganu® * 1©
uadalaifinsAnwiUseuiisufenavesnisunadunen
\BeniaansiBreszAuanuidnifuinainnisung
Wuwentden (pain score while needle) s¥agian
Tunisnaiadeandsnisasudy (blood clotting
duration after needle removal) kagAINNINBlAVDS
We1Ua (staff satisfaction) feiunnzdids whslaios
204l59ne I UIAUNSILTIY51T FadeensAnwiiuda
fanadndniendinvesfUasiildfunswenidensie
winsladion sEndtenisunadurenidandlei’
antegrade Way retrograde fdunendonuiln
arteriovenous fistula tielldinGamdngrudaszdng
(evidence base) fianansaviwasnimua i duuU iR
(guideline practice) Tuwimnadieaiiu

mﬁ%’aﬂ%ﬁﬂugmwu intervention study ¥in
randomized crossover design Anwiiviaglaiiey
15ang1U1Iaunsaus19s1d lagussvinsuas
nguiotsfefUaedlisuniswenidensieinies
Tufanne AVFE sewinedudl 1 nsngiem 2564 fetud
1 ngAdnieu 2565 aatunoudig g vesnisAnuils
Fun1sfiansanlagauenIsuN1IN9vIdeluaywd
294l5INEIUIaUNTAIUIIU51Y Independent Ethics
Committee (IEC) 6/2565 wag Thai Clinical Trial
Registry (TCTR) 20220525003 fifinauasiidsdifihed
4 AVF dmdurlenidendisnieslafiouuiuunnnia

3 WheukazBufniiunside lnegiieazlasunis
duisnisunaduenidenluadiusnainnisilaves
Yawidn anduiileduasldsunisvendennfadnly
a1 sunaduvlenidendudniduis vinisAnuily
AUae Teswvaduaesnguliun 1) ngueivau ldun
Fuarsldnisunadunenideauuy retrograde
cannulation 2) ngudnwldunguaeldzunsunada
WoNLaeALUY antegrade cannulation N15UsEHM
yednwilagn1sfinyinisuieuiisunisiinnisiva
fouveadeniignrlonudrarndmuniaiunenidond
Uinameenidendnduiingdumenidondidumiimana
\Fenuasvesnguilunsidunenidenuuy retrograde
($ovay 5.0+1.5) Inemsauufguinisinadouvesdon
fignenudranduniadunenideniiuinumasa
deadnduiingiduenideaiimumivasaidonuns
Guaaﬂajmﬁlﬁ%’ﬁ%ﬂﬁLLWLS‘ﬁm\IamﬁamLUU antegrade
szdldladiAufosar 5.5 (MurgALIIAaIALATEY
91n3inliiAudosay 10) Wun1smeaeuniafen
LaESIUIINITNAFRUTBEAY 80 dAdITBY 2 NEY
wih g A Whdunisnenidenfiisnisunaduneniden
UU antegrade Way retrograde cannulation ﬂzj:uax
142 A% wazfmunwwiadnuiiedestunisgyme
vugin1sAnet WWunduaz 150 Afesauvianun
300 A%y Turagilunisdnuadsiivsenoudoeios
flolun133de 2 Uszian laun 1) Wudmsunisuns
vasaldenuas 2) isedlelunisiiusiusiudeyafe
wuudufindayasie o wazhuvasuniuuseiiiuay
fanelasienisunadurenidanvaanerunalaiey
JuaouNSINUSIUSIUTDYA

1. ftheilfidunenidonvia AVF Mflnuauifnu
inaussinsdindildunginedld AVF dmsurlenidendie
iwdoslafisnnuinnndi 3 WeunazBufiinumside
yaszfinasimsdnoen leud 1) fiefifinnzunsndeu
wazliannsarenidenldnsumunaniiiivun 2) e
foslevioansinunenenidon 3) flheiliansndn
gns1n13lravediden (blood flow rate; BFR) lauinnin
200 fiadBnsiound fuaefiomaldsusiasurangise
RerfuneaziBenvesnAdeuasvifiheamdusen
1531398 negtheaunsaneusioanainnsideldes
dATTUALARDALIAT

2. ususnwazlivuududindeya loun 2.1)
Foyavluuszneuse e a1y lsauszddsveznan
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v09n15ld AVF shuruadivesnistiendiunisudin
vouden slulnaluluifen seauindndontayseau
ANUGUladin 2.2) Joyadiiwusnaanuaevainisnen
Gonsewadedlafieuussnousie 2.2.1) Usvaunisel
werunalaiien 2.2.2) Munuses AVF 2.2.3) 1U1aU8s
Jureniden 2.2.4) é’mﬂmﬂwammLﬁamﬁgﬂmuqu
shewmsaslafion (prescribed HD machine blood flow
rate) 2.2.5) Shsnsinavesihemenden (prescribed
dialysis fluid flow rate) 2.2.6) giavendonsomonidon
(hemodialysis membrane) 2.2.7) siiauaifinTasiaon
(dialyzer type) 2.2.8) szeginassuninsiunusdurion
1H0ATDINABALADALANAUTOULNARNADUADALADN LAz
2.2.9) syggnssenisiuniadunenidenvewasnidon
uASAUNaBALEDAMN

3. mAllAN15dY (randomization technique)
dmfunisunadunenideailaenisduiiessuy
oufiumed Wefthoudasseldfunsduisnmsunadu
Wondendeislaisniudslunswenidenaddnllez
#sunsunadurtenidondudnisvils fedfiaennae
slFsunsunadunenidesaeuuumilouuuigsu
Rasansunadurendenfiunnsieiu

4. msunsdurenidenagldidunenidonuuin 15G
(gauge) WAy 16G AIULHUNITINEN

5. nendinisunadurenidenguizaziings
Useiluseauanuidndutin (visual analogue scale)”
frun1siasosnuisasuuldussiafifinaiuein
10 wufns Inefiduniagudieufiunsnanofls
AusEnAuYIn Tuvaisfisumisduufiunsnuned
syiuAnuiAniduUinnniian

6. \iusIUTIM AMunnmartufintoyaifefiunadns
nandfinuaiFadeyanyiinsiiesey lagaiai
eanevesnsnendenssnsesaiionaindl KT/,
ﬂ'wmmiamawaqgL%'emﬂﬂﬁﬂ/\lanﬁamiumam%
(urea reduction rate; URR), USsnaulasidusinisiua
fouvaadeniignenud (percent of vascular access
recirculation) Tagazldsunsuseliudenisdadeniie
nT19MUTUVRILSY (blood urea nitrogen; BUN)
a naneuLarndInsNendentiuiiiiothlusunm
Fudseaelui

6.1 AIANULNgINeTeINIsWanden (dialysis

adequacy: KT/V) AuIuaInNaun1s second generation

612 adlaun15e9il

of natural logarithm 89 Daugirdas
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Kt /V = {-In (R - 0.008t) +
(4 - 3.5R)} * (UF/W) Tnes

n = Natural logarithm

R = post-hemodialysis BUN
(Un./ma.)/ pre - hemodialysis
BUN (un./na.)

t = szEznANTRINITNENIdenslY
wnsasladionlundaiy (@)

W = dry weight (mtnngavin
Asweniden: Nlansu)

UF = ultrafiltrate volume

(USu95v89U90na G0N
HUae: dn9)
6.2 NMIARAIYBIYISEAINNTNENFRNlULsaY

a1 (urea reduction rate: URR)™ ® Gaitanniseail
URR = [100] [1- Ureapost HD
/ UreaIDre HD]

Ureapost HD blood urea nitrogen
(BUN) ndan1svlan
\Hon

Ureapre HD

blood urea nitrogen
(BUN) naun1suan
\&on

6.3 percent of vascular access recirculation (R)**
FuiEIs urea based method Safiauntseail
(BUNs — BUNa) x 100

" "~ (BUNs - BUNV)

BUNs = BUN of systemic peripheral
vein

BUNa = BUN at arterial site of
hemodialysis circuit

BUNv = BUN at venous site of

hemodialysis circuit

7. menduaeaunszuaunsrlendon Wevinis
souduvlenidensenainraenidendUlisudivaeyinig
anuden agiin1sUufinssezianlunisnaiiudon
é]guwit%'uéfuﬂmuﬁ‘awqmﬁw

8. weualaiieugvinisunaduveniden v
nsusziliuanuiianela densunaduneniden AVF
Tuusagds




N1sJIAs1:Kdoya
%’agaﬂ"ﬁﬂuax%’agaﬁaLLUi@mé'ﬂwmmmmimﬂ
FensaiedeslaiisugninauslagldadAdanssaun
(descriptive statistics) luguvesdnuiuiovas uax
Anade + dudosvunnsgiu luvuzideyanadns
nndtinvesnsnenidengniiauslugivesdiade «
dudsauuinasg Wisuifisunisnszaevestoya
A9 9 SENTNNGNAE t - test Uag exact probability test
AudNwalzrataLakATNUIINTIATIEAElUSLATIG
adAviovhnsSeuiisunnuuandiswesnisunada
wenidoniisumimaendonunes AVF faedisie

@@ multivariable multilevel gaussian regression

na

fUresanlunsfinydnuiu 124 g lasunis
Wondensreniedlaiisnsuay 246 ade wuaduns
Wonidandienisunudunenidendidmuniivaen
{E0AunIs antegrade cannulation S1uau 122 At uaz
msunadiunenidenis retrograde cannulation 31U
124 nsy (ﬁ?ﬂmm%y’amimﬂLﬁammﬁ"’ﬂaaaﬂdmhjwiﬁu
esnnBunis@nwiwuuled (crossover design)
frpurssrgsmdiedoudinisineiluadidaly)
M99 1 uamsiaudseng o vesteyarluvesitaeild
fumsunadurlenifeniavesnduinuiuasnguaiunm
wulifinnuuaneneiu lneduusaanand laun e eng
Tsauszadh sveznann1std AVF Sruauasavesmslden
funsudaiveaden Usunamediulnaduludenseau
\nanLdenuaysyaUTaIALsulain (blood pressure: BP)

4 v o PR aAv Yo < N | !
a1s10i 1 Feyarhluvesiteiilasunisunadunenidenveingufiny (antegrade) wavnguaiuay

(retrograde)
Antegrade (n = 122) Retrograde (n = 124)
aduds
e (319) 525
Y1 69 56.6 65 52.4
AN 53 43.4 59 47.6
21¢ @) (mean+SD) 60+11.6 59.2+12.0 .610
TsaUszanan (518)
lsannusiuladings 112 93.5 116 91.8 633
IsALUIRIY 88 72.1 90 72.6 1.000
lsnilauazvaonidon 45 36.9 43 34.6 790
328219811514 AVF (¥) median (IQR) 4.89 (2.41, 8.62) 4.56 (2.22, 8.59) 678
nsWendunsudsiaveaden (asq) 47 38.5 44 35.5 690
glulnaduluiden (n5u%) 9.9+1.6 9.7+1.7 390
(mean+SD)
sTAUNAnLEan
(x10° waddegnuieniiladiums) 215.5+155.3 220.9+158.4 659
(mean+SD)
Aunuladin (Blood pressure)
(TagwasUsan)
Systolic BP (mean=SD) 144.0+19.9 145.2+21.9 714
Diastolic BP (mean+SD) 81.86+9.3 79.5+10.5 .063

IOR = interquartile range, AVF = arteriovenous fistula
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et 2 uansiuUsvesaudnvurnsenidendeindedlaiiiovesineanguinuuazndguaiugu
wudFuUsfanaliifiauuendneiu Tnedeyadanan liud Uszaunsalvemenunalafisnidudunads
wonidenlviiugine dumisves AVF (eguinaansuvuviesuuay) wuinveadunenidenitliung (156 uaz 166)
Smnslvavesidentignaaunuieintedlaiiion (200 - 400 findansrewnd) Snsmsluaveniremeniden (500- 800
fiaddnssiowni) vlnvesdensesionidenuazalinvesiinseaden ssozsserisumiunadunenieniivaon
\Fonuasiusumissesunaiiinanmsinsevasnidanuasseozrinssenisiuvunaduendonvemasniden
wAdLaEVaanions

a1s10A 2 fudspaudnvasnisenidenmeteseddaiieuvesnsunadunenidenvesngune (antegrade)

WAENAUAIUAN (retrograde)

Antegrade (n = 122) [Retrograde (n = 124)

Uszaunsalngrunalaisy @) (mean+SD) 13.8+10.2 15.0 £10.0 425
ATRUIVDY AVF 587
Janawy (forearm arm) a2 34.4 38 30.6
AU (upper arm) 80 65.6 86 69.4
Yunvasdunaniden (gauze: G) 892
15 G 82 67.3 85 68.5
16 G 40 32.7 39 31.5
Prescribed HD machine blood flow rate 997
(Nadansraunii)
200 3 2.5 a4 3.2
250 7 5.7 7 5.6
300 61 50.0 61 49.2
350 35 28.7 34 27.4
400 16 13.1 18 14.5
Prescribed dialysis fluid flow rate (fiadansnaunii) 568
500 110 90.2 108 87.1
700 a 3.2 8 6.5
800 8 6.6 8 5.6
wiavadensesaniden () 162
Polysulfone (PS) 71 58.2 61 49.2
Polyethylene polyamine (PEPA) 51 41.8 63 50.8
yinuaefInIaaen (A7) 311
Useansnnga (High flux) 56 45.9 65 52.4
UsgAvEnms (Low flux) 66 54.1 59 a7.6
szagvinsszuinsdundaduvanifenvasasn
LHDALANUIDUWNARAADNADALADN (LWURLUAT) 6.29+3.1 5.71+2.3 096
(meanSD)

srezhnesEnIewdadunanidanvaiiaaniian
7.51+£3.1 7.71+£3.0

LAGLAZAT (WURALNAS) (Mmean+SD)
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INANTNAN 3 wansdamadnsneadtinvesnsneniennmieiaselaifisuveiieninguinyiaznguaiunu
wudliuananeiu fFauusanans laud Arpuiisaneveiniswanifionyiarn Ki/V wag URR seegiianly

nMInavuaen seauauldulinreInIsunadunenidenuay percent of vascular access recirculation Tuvaugd
wulmenualaiieuiinuineladensunaduvenideniieds antegrade cannulation innnnnsunaduweniion
2875 retrograde cannulation agslEdAYNISEDRA (93.6+11.3 vs 46.4+8.9; p-value < .001)

a1s107 3 wadwsinedinveinisunadurenidenveangufing (antegrade) uaznguAILAN (retrograde)

Antegrade

(mean+SD)

Retrograde
(mean+SD)

Mean 95%Cl

difference*

=
« AULeanwaly

- 1.66+0.43 1.66+0.46 -0.03** -0.12 0.06 .536
nswantaan (Kt/V)
- N13ANAYYDIYITY
nnsHandenlunias 73.5£22.8 71.1£22.8 43 2.5 11.0 214
A59 (URR) (308a2)
« Vascular access
o 2.28+2.60 1.50+ 2.58 0.58 -0.23 1.38 .160
recirculation (598ag)
. STEZANUNSNA
o .4 265.7+87.9 271.1+80.9 6.72 -13.06 2650 505
“ULRaN (WN)
[ <
o ITAUANNRUUIN
- “ 1.20+1.25 1.31+1.25 -0.04 -0.35 0.26 176
Yuzunaunantaan (0-10)
« AUNINa lavaInweIUTa
Tadisusadsnisunady 93.6+11.3 46.4+8.9 47.20 37.63 5677 < .001

Waniden (Sovaz)

*Retrograde i references lngly multivariable multilevel saussian regression

0 emaaUsUAIULANANYeY blood flow rate dialysate flow rate high flux Svelesi19UaIeNT4 artery Uazida vein A4

lunsweniden

J91SaU
maé’wémmaﬁﬂmaamsmumsmﬂLﬁamﬁamﬂ%aa

@ | a

InfigusiaudrfyienisinunmdinnavesUlsee
A a A v a '
n1sninnizavnmialndifesauund wazliufiniig
unsngou v ivaansaansnsnsidutae (morbidity
rate) dns1n133nwlulsanenuia (hospitalization
rate) wAEOMIINISLABTIM (mortality rate) asla
lagnuinnisiiangavainifvesguisnlasunis
Wonidenrisiaseslaisudiauduiuslinenseiu
Y = & 16, 17

ATAIULNYINBUDINITNONLA DA
AnwA1AuieaneveInIsanidennie KV uag

! a A ! 5 =
ﬂ’]ﬂ?’iaﬂa\?ﬂ@\‘lglﬁﬁl"\ﬂﬂﬂ’]iWﬂﬂLa@ﬂI‘HLmagﬂ’Nﬂia

e A1NNIT

URR Anuduiusuuunndududsuiuvesnisiin
percent of vascular access recirculation Fanuiwnn
msvlenidensieiniadlafientd percent of vascular
access recirculation geagyinlyiANANUENDYDINTS
Wonideans KtV waz URR dAnanas auawnsaviily
Aunmnvesiiavansasl’ Tuvazifertusius
ddyiudsuisfienafinanousunanisiin percent
of vascular access recirculation Agsn1sunadaman
Fon o funiaenidenuniwes AVF feiulunsine
adsiflgdadiunnuddassldinisansiSeudiou
NASNSV9AATENTENININSUNATUAIBTT antegrade Uay

retrograde cannulation
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nuamsaneluaeiinuiniedn KUV, URR, waz
percent of vascular access recirculation a&qjmsfluﬁa\‘l
299A1UTNA A Kt/V Way URR dAwnnnii 1.2 uaz
65% nuddu Turausdi percent of vascular access
recirculation msimtiosnin 10%! wenaniidiovhnis
wWsuiguan Kt/V, URR ke percent of vascular access
recirculation SenINIsNSUNATULUY antegrade iU
retrograde cannulation wunlufinuuanateiuy
WeafunansAnufinuneuntig &

wAfin15Anw1vee Reyes Il OR., 2016 74
nansEneTLanseInnsaneluadedl Taewuinnis
unadusieds antegrade cannulation &A1 Kt/V way
URR figaninnisunaduseds retrograde cannulation
Tuvnied percent of vascular access recirculation
nduldnuanuuanes Jeliaenndostiundnnismia
nufiEesAnnuiissmevesnislenidonseiaiadls
entuflanuduiuguuunnduiy percent of vascular
access recirculation’ InganvneI A NSNS AN
i unuitasveindumaaeuagnguinuiiiesnguas
10 18w

agnslsinuanuaannisanunluasadinuind
Kt/V, URR ey percent vascular access recirculation
ya93snsunafunenideniianislifanuuansng
ﬁ’uﬁulﬂuwamﬂmimuam’mmaL%;JW@ﬂLﬁamiﬁﬁ’U
firsudaza Sl dulunuunsguildmnuald
Fansunadurenidenfiduniivevasniienund
AOINIAINAILAUIVDY anastomosis 8819UDY
3 WuRNS uariumlsssihaanefuiaededissey

> 20 Fanslunsdnwiasadle

Wiuegloy 5 WURLLAST
1n15U5U blood flow rate luvugwanidenlidonnass
fuussiuluvaenidentthevide AVF access flow Lo
JasiunisiiadeRanainlun1siAnNaa931NN1SLAALSS
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Abstract

Background: Hyperthermia is a therapeutic technique that involves increasing the temperature
of a tumor to help destroy and kill cancer cells without harming normal tissue. It is commonly used
alongside other cancer treatments, such as radiotherapy or chemotherapy. However, its effectiveness
depends on many factors, and the right method must be used to achieve efficiency. Objective: Our
systematic review and meta-analysis aimed to compare the effectiveness of hyperthermia combined
with radiation therapy versus radiation therapy alone in treating non-small cell lung cancer. Method: We
used search methods to identify relevant studies in electronic databases, including the Cochrane Central
Register of Controlled Trials (CENTRAL) and MEDLINE database via PubMed. Analyses were performed
using the Reference Manager (RevMan). Result: Three studies with 155 patients were enrolled, including 72
patients in the hyperthermia combined with radiotherapy (RT+HT) group and 83 patients in the Radiation alone
(RT) group. Treatment with hyperthermia combined with radiotherapy resulted in a large increase in 1 -year
progression-free survival (1-y PFS) compared to radiation alone hazard ratio (HR) 0.53, 95% confidence
interval (CI) 0.35, 0.81, p = .003). including increasing complete response (risk ratio (RR) 4.43, 95% ClI 1.13,
16.74; p = .03). However, 1-year overall survival between hyperthermia combined with radiotherapy
and radiation alone groups showed little or no difference in risk of mortality and partial response
(HR0.71, 95% Cl 0.44, 1.16, p = .18) and (RR 1.01, 95% Cl 0.54, 1.35; p = .94). Conclusion: Due to the limited
resources for analysis, our study suggests that hyperthermia combined with radiation therapy affects 1 - year
progression - free survival and complete response in patients with advanced non-small cell lung cancer.

Keywords: Hyperthermia, Radiation Therapy, Non - Small Cell Lung Cancer
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fnldsiufunissnuvueisedu 4 Wy n1sansuam3a  The Cochrane Central Register of Controlled Trials
wivrdnegelsinuusyansuavesnissnwnasusie  (CENTRAL) Useillunasielusunsy Reference Manager
hyperthermia Zuagiunatstladouazdedliidnisii  (RevMan) wa: Sswausssunside 3 Fes ugthe
wanzauiielildusansnalunisinu fagussasd:  wrdwonvialildwaduuadndiuau 155 918 utsoon
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ANFeuain (RT+HT) $1uau 72 518 wagnguillésu
N193NYINENITANETIFEABITIUIY 83 578 WU
NM35nIeIen1TaesedETmAunsiasuAuSauLETY
daalilfinszoznardninissendndasalingnaiy
Lﬁu%ﬂuiwmm 19U 1-year progression - free
survival (1-y PFS) agnafifudndaymeada Wefsuiu
N195N1P8N15R1959@0819LAYT SATIAIUSUATIE
hazard ratio (HR) i1y 0.53 (95% Cl 0.35, 0.81,
p =.003) 57udv019dmaliN1IABUAUDY complete
response (CR) Wiy Smsrduenandes risk ratio (RR)
WU 4.43 (95% CI 1.13, 16.74; p = .03) diawfleuiy
nqulasunssnwmenisanesadesiusies (RT) el
Amussmsnssendnlnesalusveznan 1 U 1-year
overall survival (1-y 0S) nguilldiunssnwisenis
aefedsmiunsldsuanufouaiunaznguilldsunis
Shwimenisatesdegrafenliuanmneiu snsidu
JUn318 (HR) Wity 0.71 (95% Cl 0.44, 1.16, p = .18)
WAZNIINBUAUDIUNEAINU partial response (PR) 89571871
Aandes (RR) iy 1.01 (95% C1 0.54, 1.35; p = .94)
dqu: sededriavesnisdiny nisshwueisalonvin
Lildwadvuadniugtiessezanain sesidsnwsm
fumslianudouiinadiofiuszesnaisnsnissendn
Uaealsrgnanuiiivtuluszesnm 1 9 (1-y PFS) uas
nsmaUaEUeY (CR)

AdAy: NsliANTawESY, N135nwsmen1sany
598, uzSelenvdinlildwadauiaian

unun (Introduction)

uzi59Uan (lung cancer) WJullymiansisage
fddy waziduannanisidedinsudunidevesyn
Uszimavlanswfsssmalng 91nnsssaudoya
v03a010uITouI59uunv1d 8eRniseurtalan
(GLOBOCAN 2022)" wufjtheuzisalensglu 2,206,771
118 widuanmgveaniadeTindususunisungy
lsauziSe dfdetin 1,796,144 518 mmﬁ'mmﬂé{ﬂw
wziSesvendiuluginaglasunisitdadelussoeying??
TudszinelnanuduasuziSeveniosay 14.1 v09
frsuzifetanun’ uzifeveanvadungulng 4
2 ¥in Asvilnwaavuiadn small cell lung cancer
(scLC) wazvdnluldwadvuinidn non - small
cell lung cancer (NSCLQ) FonuldZevas 85 209
uzidelanionin’ n3snwuileonvinldldwad

vuLdn (NSCLO) Fuagiuszorvadlsn nan13nsa
Fuiilo n13msrantaugnITy wazanInvesgUae
mssnwdeseaduisiadividunsdhviueSeen
Taen1sinwsiesedaiunsasnwuzisalenlannszes
209l5A° NSUTEULIBUNITSAYIMENISR1859ETeRN ST
n1ssentnuasalsalussesiig 3 U disease - free
survival (3-y DFS) Sewaz 47 (95% Cl 40, 54) uaz
9n31EdUTUNTIY (HR) winu 0.86 (95% CI 0.68, 1.08;
o =.18) Weiflsuiunguaiuny’ wsinisliusuasedn
1NNTUDITFWARDNT N ITUNISAN BB Bradley
warAny® Wisuflsunisifinvnnndad 60 Gy (standard
dose) iU 74 Gy (high dose) Wu3" mum%’aﬁﬁqqﬁ
AuEeIensEeTInfuTY Snsdusunse (HR)
WU 1.38 (95% Cl 1.09, 1.76; p = .004)
nsliaauieu (hyperthermia) 978n38au
nsvanewad Sudenistenusuiiiue’ Ingluwad
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AUlsuazuSusazyiin
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289 Cochrane Collaboration n1sliminudeulasy
nsaesedlugiisuzissinungnsyazanatulanngi
locally advanced cervix carcinoma 8K ediens
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Jaqua:dsn1s
(Materials and Methods)
nsinwindididunisnuniusgraduszuy
(systematic review) mmaﬂaflsﬁﬁ‘]uwamu%’aL.Lazléf
Fun1seunsiIuneszuudiannselindauialaqiu
lngAuAumunagnsnisauAu’’ 31ngutaya MEDLINE
N1 PubMed waw CENTRAL fmdonsteaiunisanedi
\Ju randomized controlled trial ifignfulszanina
m3snw Inefiinasidadnfe JUisuzisalonviinlaly
waaruIAan (NSCLO) kaglisunissnumenisaignas
(RT) saudunstiauseuasy (HT) wazinausifnoanae
fUhenziFeenvialiildmaduunmdniilszunssnuee
MImeLasIiuIEoY
N153LATIENT0UARIBUUINIIVEY Preferred
Reporting Items for Systematic Reviews and
Meta - Analyses (PRISMA) Statement waiz The Cochrane
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2) msUsuifiuenansnsding wnansildannsduduls
Sumsussliununmlaeifeegrnludaseroiu 3 au
mnflusuiuiianudiulinseiu Wansdsnwmdeay
Iitegd Tnglduumsnsussidunuidssnisiinend
983 Cochran risk of bias tool Feflinauailunisusziiu
sefupudssesenfiidu 3 sy fie low risk of bias
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ANINNISAN LG

N15UTZUAMIUAIITDINITANET NI1TUIIN
forest plot WAz3oUAYAIIUAINAUVDINITANYI
A1 chi-squared (X% test (Q test) wag I” statistic

myianaans loun spsinissentnlaesinlussys
nan 1 9 (1-y 05) $asnssondnasalsngnanuiiia
Fuluszezinan 13 (1 -y PFS) msmouauss (CR) waznns
MOUAUBIUNAIUY (PR)

Wa (Result)

nsAuAutayanIunagnsINgIuteya MEDLINE
Wy PubMed llonanssneeunsnuieausiuau
39 AsAnE way CENTRAL lalenanssngeunisane
§ruu 20 M3AnE Aneensuiy 2 MsAne esan
fhanansn1sAnudiu sasiuIunnsAnETALS LI
57 msfiny) Andenanizenansiisadesniniedes
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Tainse widesiuau 3 nsdnen (mdl 1)

Records identified through
database searching
n=29)

Additional records identified
through other sources
in=20

] [ Identification ]

Records after duplicates remaoved
(n=37)

g
£
$
A Records screened Records excluded
(n=57) (n=52)
= FuII—te)fr;?;ll:;Iieb?"ezsysessed Full-text articles excluded,
= = with reasons (n=2)
= (n=3) \ - wrong intervention (n=1)
&
- wrong outcome (n=1)
— Studies included in
qualitative synthesis
) (n=3)
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[

Studies included in
guantitative synthesis
(meta-analysis)
(n=3)
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N v = =
NN tUNSANY (A9 2)

Random sequence generation (selection bias) _:—

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) —:l
Blinding of outcome assessment (detection bias) _:l
Incomplete outcome data (attriion bias) _

Selective reporting (reporting bias) _

Allocation concealment (selection hias)

=

Karasawa 1994

- . Blinding of participants and personnel {performance bias)

- . BElinding of outcome assessment {detection hias)

| Mitsumori 2007

0% 25% 0%

,
7A%  100%

‘ .Lowrisk of hiag DUncIearriskofbias

.H\gh rigk of hias

® | ® | @ | selective reporting (reporting hias)

-~ . . Random sequence generation {selection hias)
® | ® | @ | ncomplete outcome data (attrition bias)

i

‘ Sakurai 2002
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1. Karasawa et al. 1994'® we have been
conducting a clinical trial using regional hyperthermia
combined with radiotherapy. Methods and Materials:
Between 1985 and 1990, 19 patients were treated.
All cases except one were regarded as initially
unresectable. There were 10 Stage IlIA cases and
nine Stage IIIB cases. In 10 cases thermoradiotherapy
was used definitively, and in the other nine cases
preoperatively. Radiotherapy was administered with
conventional fractionation. Total dose ranged from
42 to 80 Gy (mean 62.9 Gy Thermoradiotherapy
in the treatment of locally advanced non -small
cell lung cancer. A1sat8s@siudun1slasy
Aufewasy (RT+HT) ludUqsuzifeenyiin
Lildiwadauiadn (NSCLO) szzgnaiuianizi
$1uu 49 519 windunguitldsunissnwfienis
21859 @mAUNsasuAINSoulEasy (RT+HT) d1uau
19 518 waznguiild¥unis¥nuidenisaiedadesis
e (RT) 97U2U 30 578 WUIT NI135A¥IA8NITANY
Fedsudunislasuaudoulasy (RT+HT) 8w

nssendnlaesinluszeziian 1 U (1-y 0S) Seway
56.0 nauildsumMsinwsensaneisdediaden (RT)
$ouag 30.0 (p < .01) Sannssentwdasnlsagnaniiia
uluszoziaa 17 (1 -y PFS) lundunisinwsemsans
Fadswdunslasumnuiowssy (RT+HT) Sovay 73.0
naun1sShwmenisaesidedaien (RT) Sevay 42.0
(p < .01) MmInauauss (CR) nguNsinwIRIENITaNY
FadsawunslasuAusauEiy (RT+HHT) 911U 5 519
N13ROUANBIUNNEIL (PR) NFUNITINWIAIENITANY
Fdwdunslasuauiowasy (RT+HT) 1w 13
119 nguiildsunisinusenisaiefededaien (RT)
U 21 578

2. Sakurai et al. 2002"radiation therapy at
a total dose of 60-70 Gy was administered to both
groups. Hyperthermia was performed for 45-60
min immediately after irradiation for two - four
sessions with radiofrequency capacitive heating
devices. RESULTS: For primary response, 10 of the
13 tumours responded to the treatment (3 CR,
7 PR Effect of hyperthermia combined with
external radiation therapy in primary non - small cell

lung cancer with direct bony invasion. N15LU38ULgU
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Usednsuaveanissnwisienisatesedsiudunisia
Supnufouasu (RT+HT) TudtreuziSwenyialily
waduwaLEn (NSCLC) szazgnanslufinszgn s
26 318 nguilldsunsinwsensaneSidsuiunns
Ie¥umnudeuain (RT+HT) $1uau 13 118 uaznguil
lsumsshwmenisaneisdednadien (RT) 91w 13 518
wunnsmevaues (CR) naudilsunissnuidenisany
Fadswdunislasuanusouasy (RT+HT) 91uou
3 519 nquitldunsinwsenisaefedesnaden (RT)
$1uIu 1 518 MsmevaussUs@I (PR) naudlasy
n1ssnwsienisaesedsiudunislasuainusouasy
(RT+HT) $1uau 7 518 nguitldiunissnundonisany
$edeghadigd (RT) 31uu 6 518

3. Mitsumori et al. 2007%° Regional hyperthermia
combined with radiotherapy for locally advanced
non-small cell lung cancers: A multi - institutional
prospective randomized trial of the International
Atomic Energy Agency n135A¥IA8ANTRI8SIETIM
funistasuainufeuasudmsuiUlsuziseanyia
Lldwadvwndnszezgnandlunaigaadu eranalias
Fauadun 80 18 nauiildsunsinwdenisane¥id
Fadunslasuanufawasy (RT+HT) 913U 40 518
waznguildfunisinwidenisansedediuien (RT)
$1uau 40 118 WU naudileFunsinwchensatesed
Swiunslasuauseulasy (RT+HT) 805115580
Fnlnesaluszezna 1 U (1-y 05) Fevay 43 naud
lsumssnwisnenisanessdeeiaien (RT) Sosaz 38.1
(p = 868) SnmmssendnUaonlsngnanuisduluszes
na 1Y (1-y PFS) Tunguilléisumssnwisnenisane
Sewunislasuauiouasy (RT+HT) Sosaz 67.5

Hazard Ratio
SE Weight IV, Random, 95% Cl

Study or Subgroup  log[Hazard Ratio]

nauiilsfunisinushensaiefedesnadien (RT) fowas
29.0(p = .036) M3neUAUDS (CR) lunguitldsunissnm
ABn1sAesIdIniunsiasuANsouEsy (RT+HT)
11U 3 910 nguildsuMsShwshensmesedernadien
(RT) $1uu 1 919 Mamevaussuisa (PR) lunguilld
Sumsshwimensanesadsiuiunsiasuausouasuy
(RT+HT) $1u0u 14 518 nguitlefunsinwsenisae
Fadoegafed (RT) 411U 15 518
1NATHUATILVVBYAMILATEUIUNT meta -
analysis USgaVBHaY9N1T5NEIAI8N1I18598TMAY
nsbisumudouasuluftisusisenvinldldwad
yunidn WelSsuiisuiunguiléfunisinwsenis
efidedrafed Ingldlumawuudy wuh

1. dnsini9seadnlaesauluszezinan 1 U
(1-y 0S) 1w 2 MsAnY) wazAUAISUURU
WUIe2 n1sAnwy on139zlddfy Tawen 12 = 25%
NAN1SANBINUIT 8ns1n1ssentnlaeTanluszoziian
17 (1-y 05) nguiilsfumssnwsensaesedsiudu
nsliuanadeuaiunaznguiilasunsinwidenis
2esidegrafealinananeiu ons1d@usuns1e (HR)
WU 0.71 (95% Cl 0.44, 1.16, p = .18)

2. Snmssendnvasalsngnanniutuluszes
nan 1T (1-y PFS) fis1uau 2 msinen uagia 2 s
Anwndulaifianuuansieiu e 2 = 0 wan1sne
WU MTnEIsenITaeSidTniunslasuauiou
W@3u (RT+HT) onaviliannandesdenisideinanas 1ile
Wiguiunssnenienisanesedesiamen (RT) snsnaau
JUn38 (HR) WU 0.53 (95% C1 0.35,0.81, p = .003)
(i 3)

Hazard Ratio
IV, Random, 95% Cl

karasawa 19594 -0.5447 033 41.9% 0.&8[0.30,1.11] —i—

Mitsurmor 2007 -0B931 028 581% 040 [0.29, 0.87] ——

Total {95% Cl) 100.0% 0.53 [0.35, 0.81] 4

Heterogeneity: Tau*=0.00; Chi*=012, df=1 (FP=0.73); F=0% 'IZI.D1 Elf1 1'IZI 1DIZI'

Test for overall effect; £= 2.86 (P =0.003)

Favours [RT + HT] Favours [RT]

AW 3 dnn1ssentndasalsngnatuindulusseziian 1 Y (1-y PFS)

3. n1seovaued (CR) f91u9u 3 N15An®Y wagya 3 n1sAnwinululinuuand1eiu lagan I = 0
HaNIANYINUI nauTilasuMIShwmenisaesadsiuiunisiasuauiouasuy (RT+HT) 919dwmalin1snouaues
(CR) 111N SnnduANLLdss (RR) Wiy 4.43 (95% Cl 1.13, 16.74; p = .03) Wlaisuiunguillasunissnuiee

Asanessdagnanel (RT) (i 4)
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RT +HT RT Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl

karasawa 1994 a 18 a 30 Z2E% 17.04[1.00 291.81] . E—
Mitsurmor 2007 3 34 1 32 3TI% 2RI[0.31,2577] —

Sakurai 2002 3 13 1 13 40.2% 3.00[0.36, 25.21] —r

Total (95% CI) 66 75 100.0% 4.34[1.13,16.74] -

Total events 11 2

Heterogeneity: Tau®= 0.00; Chi*=1.22, df= 2 {P=0.54), F= 0% I f t {
Testfor overall effect Z=213(P=0.03) D'DmFa\murs [EE:II' +HT] Favou:el.J[R'l'] 1000

2NN 4 NSAaUaUDY (CR)

4. N3MoUANBIUIEIL (PR) fiS1uu 3 nnsfinmn wazie 3 n1sAnwidy lddaauuansnety
Tage1 P = 0 wan1sfnwmudn nguitldfunisinuidenisanedidsuiunisldduanudeuaiu (RT+HT)
919dsHalinIsneUaUBIUIEIL (PR) uandsuisadntioevieunulifinadefisuiu nquiildfunisinuse
msmedadegnadien (RT) Sasdaudes (RR) Wiy 1.01, 95% Cl 0.54 83 1.35; p = .94)

Patient or population: non-small cell lung cancer
Setting: hospital

Intervention: Hyperthermia combined radiation therapy
Comparison: radiation therapy alone

Anticipated absolute effects”

(95% Cl)
Risk with Relative No of Certainty of
Outcomes Risk with Hyperthermia effect partici|:.)ants the evidence Comments
radiation combined (95% CI) (studies) (GRADE)
therapy alone radiation
therapy
Overall survival See comment See comment HR 0.71 129 @00 Time-to-event data; no assumed risk could
(12 months) ’ ’ (0.44 to 1.16) (2 RCTs) Low*® be calculated.
p jon-fi
rogzsﬂs/:s; ree See comment See comment HR 0.53 129 PO Time-to-event data; no assumed risk could
' ’ (0.35 to 0.81) (2 RCTs) Moderate® be calculated.
(12 months)
Complete 27 ber 1,000 116 per 1,000 RR 4.34 141 @200
response per % (30to446) (113 to 16.74) (3RCTs) Low™
) 552 per 1,000 RR 1.01 141 OO0
Partial 547 1
artiat response per 1,000 (415 to 738) (0.76 to 1.35) (3 RCTs) Low™

*Theriskintheinterventiongroup (andits 95% confidenceinterval)is based on theassumed iskin the comparison groupandtherelative effect of the intervention (andits 95%Cl).
Cl: confidence interval; HR: hazard Ratio; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

a. Downgraded one levels as small sample size with a total number of events fewer than 300 (the threshold rule-of-thumb value stated in the GRADEpro
software).
b. Downgraded one levels as confidence interval is wide.

Ml 5 agunanisilieuiisunisinusisnsaiedidniuiunsiisuaiufeuasy (Hyperthermia)
Tuthenzswensilalildwaduuaiin

J91sad (Discussion)

Pnmsieseieiiuluadad i1 3 s1e9u AldSunsenidenan 59 s1enu Welseiussavsnanisinm
ugiien Tnoseaumes Karasawa et al. 1994 finmslvSinaissiade 62.9 Gy (42 f 80) lufthunguilldsu
mssnwshsnsanesidsuiunslisunnuiousty uas 60.8 Gy (50 f 70) lunguiilssumssnwsenisanesed
aghafie (RT) Fsldunnsnediu wudn nmssnwdenisanessdsiutunislasurudowadu (RTHHT) faevilinanis

-
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Snwd Ao din1smevaues (CR) Laydnsinissentnlasn
Tspananuiistlussesien 13 (1-y PFS) $oaz 26 uay
Yovay 73 \fleiisuiunguilléfunisinwidionisas
$ydethaiion (RT) Sovas 0 wazdowaz 42 Fendnoiiv
mMsAnwves Mitsumori et al. 20077 fifinsmavauss
(CR) wagMIneuausdu1au (PR) Sevar 37.5 lungu
flesunissnmmenisanesidetiaiien (RT) wardosay
45.0 Tuffthenguinldsunmssnuidonisaissedsiuiu
MMSASUAINSOULESY (RTHHT)

asu (Conclusion)
31nNNsTIUTINdeyaiierinIsIATIgiefuu
NUIIN5N859FIIUAUNSLASUAINSDULESY TNaT

Jolduonu:

31n31uuuITeRAnwitesinlildaiunsa
asUlddoian Famsdnmsfnuvniiafy udeRnw
sreaziBunvenniedioiiosandunisfnwivialy
seuszmea Janildenatimuuansiaty

naanssuUs:n1A

YOYBUAN WUNNEIaNAETH InSdne a3 unaunme
93I0AVS A3AUR AT UBLISRAAY WISTnT weuwTd
suzint dugnssa’ uas se.n3nele instndsssu Ald
evenru Wdusnu aaensudmifiaantuide
uazUsziiumaluladmansunmg nsumsunwne fivae
atdvayulinsduiunsinuluadedandalulised

919 liAudesvednIINIssentnlasnlsagnaiy
Wuduluszegian 1 U (1-y PFS) anas 57169919
daralinisnauaues (CR) Wiy
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The Evaluation of Relationship between Speech and Velopharyngeal
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Abstract

Background: Velopharyngeal insufficiency is a cause of articulation disorders in patient with cleft
palate. Objectives: (1) To study velopharyngeal anatomy (2) To evaluate the articulation in cleft palate
compared to non-cleft palate patients (3) To study relationship between velopharyngeal anatomy and
articulation. Method: The subjects were 23 cleft palate (mean age 8.9+3.5 years) and 52 non - cleft palate
patients (mean age 9.3+0.7 years). Lateral cephalometric radiographs were traced for measured length
of soft palate, velar thickness, DPS, depth of pharyngeal space and angle of soft palate. The passage
“Ma Nee” was used for hyponasality test and the passage “Tuk Tuk” was used for hypernasality test.
Result: The result showed significant difference between cleft and non-cleft palate patients in length
of soft palate, depth of pharyngeal space, angle of soft palate, hypernasality and hyponasality (p
< .05). A negative correlation between velopharyngeal anatomy (length of soft palate and angle of
soft palate) and hypernasality was shown (p < .05). No correlation between velopharyngeal anatomy
and hyponasality was found. Conclusion: (1) Lesser length of the soft palate, depth of pharyngeal
space and angle of the palate were found in cleft compared to non - cleft patients. (2) A significant
difference in hypernasality and hyponasality showed between two groups. (3) The length of the soft palate
and angle of the palate negatively correlated with hypernasality.

Keywords: Cleft palate, Velopharyngeal anatomy, Lateral cephalometric radiograph, Hypernasality,
Hyponasality
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(Materials and Methods)
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- anadduyu 7 a3 Yssananduszuiuiuiueu
unsannese (Frankfort horizontal plane X)

. anduauad Y Suinnnnsanduseainiu
v X ludadud

FauUsitsa Toun

1) ANUYIVOINAUDDU (length of soft palate)
Todudunse izw/mmﬂﬂamaqﬁmé’wwé’qms@m]gﬂ
(posterior nasal spine) Wizenveanausen

2) ANURNUBIWATUBDY (velar thickness) tHu
seogfnniigaaniuiadunddlusunoanuson
FuRnanmsaniduauiseanfuduiinanueaves
AU

3) isasﬁguﬁqmwdwwﬁmwaaéauwé’maz
WAIUEU (minimal distance between posterior
pharyngeal WaLL and the soft palate; DPS) FaAaan
nsaniduaR e nTuduTRa e TR UE oY

4) AmuanveIAenes (depth of pharyngeal
space) nszugmalssiuvdansegnayn (posterior
nasal spine) lUuniiaovaydiunas (posterior
pharyngeal wall) Imaé‘?ﬂmﬂﬁ’mﬁuamga Y
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5) 4uBANAIUBOU (angle of soft palate) {uyuszMIEUAMLEIVOINATUSDULAZEUANLAIINREIAY
MNsEANIYN (anterior nasal spine; ANS) TUResinuntiinsganawn (posterior nasal spine; PNS)

Wa (Result)

nsAnwilundadigdninifesuauiadu 75 au @y 35 auwezvde 40 au) Dudnuinurianaulng
Fraifiensiuau 23 au (e 10 Auuazds 13 Au) 81g5eine 6- 113 (egade 8.9 U drulssuumnasgiuwindu 3.5)
nANAIUANTILIL 52 AU (118 25 AuNATVd 27 AY) 9NYsEWINe 6-12 U (91giede 9.3 U daudsauuinnsgu

WINAU 0.7) WARIAINITIN 1

a1s10A 1 uansdayarialivenanilasunisinmnngiinunianeulnidisuiungueiuny

IdnunikIviwalulkl nauAdUAW
(n=23) (n=52)

LNF

e (Fouaz) 10 (43.5) 25 (48.1)

naj (Sovaz) 13 (56.5) 27 (51.9)
a1y ()

e 6 6

AGER 11 12

Mean+SD 8.9+3.5 9.3+0.7

v |

foyaanamaresdnglvandsusudrseainildiunssnmanzuinumiananlnl waziinnguaiuay
AATIAUTHUTEUAN BUENINIEINIAVBUNATUSDULALHTIABYIDY NUTIANYTIVBUNATUEDY ANENVEY
Fovinnevos ypveINAUSEY SAnuuanistusiituddymsedia (o < 05) Tnenuindnildfunisinwnioe
Unumlanaulmifisiedamaugeuduni aruinvesioriuaevestosniuazsuveunaugeuuauininund

o ldl
LEAIANAITINN 2

1SN 2 HANTITIATIZUTI U US N HUILNINIETNIAYD NI LD DURAENIIADNB BV AN A TUNITS NN
amzUnurianaulriifisuiunnlifinnemaiulng meads independent t- test

1GnATasSunIsSnun IGnATUD
anutu:nvNe3NA M:UNIKIvVIWAIUTKS AD:wanulK3
YoviwQiuoou (n=23) (n=52) t p-value
na:wUuvADKOEY
| Mean | D | Mean | D

AUYTIVBILNAIUD DY 21.07 4.39 24.8 3.89 3.68 <.001**
AURUIVBINAIUD DY 7.64 1.47 8.04 1.37 1.13 261
ey AT TEMIN Ny

, o ' 7.55 2.01 8.16 2.56 1.01 317
9ULATHIIADNIDE

ANUANVDIYBIINIABYBEY 16.64 4.46 20.47 3.41 4.07 <.001**
HN‘U@&L‘WWU@IB‘U 126.45 10.92 131.16 717 2.22 .030*

* deaAgynNane p < .05, ** dganAgynsaig p < .001
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nsvageuszdudsstuayn lundudndlésunisinwansuinumianelnd fszdudesduagnegly
seaulifl szautoy uazszauliunasdieguuse Anludesay 26.0, 48.0 uaz 26.0 MUAWU ALY
funguaauny Feadd chi- square nuirszdudsstuaynlufnldsunsinvanizuinunianainisas
ngumuAusiauuanAeiuegelifudifynisada (o < .05) nMvadeuseiudssiesayn lunguiAndilasu
nssnwnnzUInuInwauln Iseiudesiesaynegluszauldd uazsedudes Anludesay 87.0 uay
13.0 AudRU wazanmsinsesisssudestoaynludniliiunmsinvansdnuianeulitaznguenuay
wuinfinnuuananstuegelifed dan19ada wansfamnsned 3

a

as0i 3 wanssziudeduaynuasidsstesyniuanlisunisinviangiinurianaulniasin il
AzaUl

9IUdU(SoYa:)

Jssinniden e IGnATASUNISSNLN 1&GnATT p-value
A12:UNIKIY n:waulkd
waulk3 (n=23) (n=52)
laisd 6 (26.0) 52 (100)
Juayn o 11 (48.0) 0(0) <.001%*
UNunanediaguusa 6 (26.0) 0 (0)
Laidd 20 (87.0) 52 (100)
LERHN 1oy 3 (13.0) 0(0) .008*
Uwuﬂa’mﬁﬁmm 0(0) 0(0)

* oA e p < .05, ** g 1AgnNaan p < .001

N153ATIZRANLENTUSSENIdn vz INIBINIAve AT uE s uLAz NI e dun 1 soantdealuin
AlFFunsinwanzuinunianaulnisagidndlidanzmeaulniseadfinsannesladadin (ms19d 4)
w*uti']mmm’m@uwmuéauuazgmmmeuﬁiauﬁmmé’uﬂ’uéﬁumau?ﬂm%umgnasmﬁﬁfsﬁ'lﬁagmaaaa
(p = .003 waz .022 ANEIAY)

nUhATIETITRINATUSauLATIITBINAUE DU fAmduiuSTuaMsAssuaynuan Suauduiusifay

SRR ELREANVRNGRE
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95%Cl for Exp (B)
S.E Wald Sig. Exp (B) Lower Upper
bound bound

anuau:N1vNIYINIA
yovIwaIusau

Ia:WUOVADKOY

ANNYIVDINATUD DU -0.357 0.121 8.651 .003* 0.700 1.528 1.711
ANNNRUIVDIUNATUD DU 0.422 0.311 1.839 175 1.525 0.075 2.010
%azﬁaﬁguﬁqsliij 0075 0204 0130 15 0928 0.724 1.382
LINATUDDULAZHIIADNDE
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HN‘U@QLW@WNQ@‘IA -0.141 0.061 5.275 .022* 0.868 1.578 1.774
ﬂlﬂﬂ\‘i‘ﬁl 24.541 8.731 7.901 .005 4.548E+10

* bR p < .05
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Abstract
Background: Platelet rich fibrin (PRF), the second generation of platelet rich plasma (PRP) has

been used for intrabony defect treatment. According to the fibrin matrix properties, PRF could release
growth factor slowly and promote the healing of periodontal surgery both in soft and hard tissue.
Moreover, it is useful for periodontal regeneration. Objective: To quantitatively find out how platelet
rich fibrin could be used in the treatment of intrabony defects in combination with periodontal
surgery, and platelet rich fibrin preparation affect the treatment of intrabony defects. Method:
Systematically retrieved data from PubMed database and Google Scholar by selecting only English
or Thai articles from 2010 to 2022. All 27 accepted articles were meta - analyzed by collecting the
results of the clinical measurement which were the change of periodontal pocket depth and the
clinical attachment level including the results of radiographic measurement. Results: The evidences
suggested that the platelet rich fibrin with periodontal surgery group which was able to reduce
periodontal pocket depth greater than in the control group (SMD = 1.793; 95% Cl 1.347, 2.238, p < .001),
and was increase the clinical attachment level greater than in the control group (SMD = 1.798; 95%
Cl 1.349, 2.248, p < .001). In addition, it was also able to increase the length of bone in the intrabony
defects (SMD = 3.404; 95% Cl 2.636, 4.171, p < .001), but disable to concluded because the data were
heterogeneity (I” = 92.0%, I = 92.3%, I> = 94.9%) which may not cause from only preparing PRF but also
from other factors. Conclusion: Platelet - rich fibrin can be used with open flap debridement as resulted in
reduction of the periodontal pocket depth and increase the clinical attachment leveland bone in the intrabony
defects greater than the treatment with open flap debridement alone but cannot conclude because of the
heterogeneity of data.

Keywords: Periodontal disease treatment, Platelet rich fibrin, Intrabony defects, Meta - analysis
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AsieSeumanan 3v IiuSudedunisinend §ed
Inquszasdiilednuinanisldinanian S Tnusu Tunns
fnwnsesinislédunszgniaudy OFD Tagld@danng
palinAe T99ANUSTIUA LazIZAUNITBALNIZNISAATN
frdtanienmanessdfe sedusesinislddunsegn
Tuuuifsfianas uazAnuvinaresnIsiasemanian
3% 1'1/\|U'%wiams%’ﬂmiaa'3mﬂﬁé’umz@ﬂuaﬂmﬂﬁﬁq
Anwinavesnsidiwanianiliuiu Tunisinwsesinig
TidunsegnsuAuIsnmsindndadusviuidy
yannadsnIs

n1339usadaya LAuTIuTINUNAIINAINg I
foya PubMed f1838n15duduedinlusyuy
Tinagmsmsdudutoya (search strategies) il “blood
platelets or concentration or platelet. rich fibrin
or PRF and periodontal and intrabony defects or
infrabony defects” $3uAUNISAUAUIINGIUTRYA
Google scholar lagld key word laun “platelet

» o«

concentrates”, “platelet rich fibrin”, PRF, “periodontal
intrabony defect”, “periodontal infrabony defect”
Fahwanzunaunwdinguriontulnedau
U a.A. 2010 AU A.A. 2022 waznavesnsauAuly

neugiluni1sANLaaNIIUATELdIN1SANED
(Inclusion criteria) Tun1si@enunANAe

1. iwmmﬁfﬁ’aL?Jummé“qﬂqwazmmlmwhﬁ?u

2. 18U lunyed

3. UszLnyn13fnen randomized controlled trial
with single blindness #5® double blindness #3® triple

blindness AenfuAadusiussIniunsly PRF

4. finsmruadnueveIiinsINNMAnyIdaLy
syudauinduguieifiquainudauss, Yaedulsa
U3viud uarilsesinisladunszgn

5. imsfinwimenissnwnsesinisladunsegn sae
WAadUInuaTAUNSlY PRF

6. UINBINUNANITANYIAIDEINTUNITIADIN
AMEY59E Ao A1 intrabony defect depth reduction
%38 vertical bone fill wazdin1sian1eAdatin Ao
A1 probing depth %38 clinical attachment level %39
gingival margin level

NI lUNISAALEINITUIILBDNANNNITANEN
(Exclusion criteria)

1. seeAdedilianunsavienansatudls

2. yeniddeittoyalaidaau loun lisyydnway
naushegsfitaiay, laiseyfiianeeatn

3. SdnuuzvesiinsmmsAnunssyindugied
HlsAnaseuy, é?amiﬁ, s[,ﬁuuqmw%quqﬁ WIDLASUEN
fifnatunssnwlsausvud

4. Usrnmssne viaedenulsausTusdusy
galylauysal

5. seeIMsadunseaniindanseaniies 1 A1u

6. MemAfeAnviietesiufenssulutesun
98199 WU noudty, MsSnwsndien, $hwseslsa
nsggnunsslng, gethluwinsslnsfifeadostuituuas
Faunssusaulatesinilu

NSNUNIUUNAIIN FNUTIU 2 AUBIUUNAIINBEN
HudaszofususitunoudieGomazianzunaaud
RULNAITR inclusion way exclusion criteria AU
éﬁLumﬁuLﬁmawmmwngﬂﬁﬂmﬂsmﬁumu%’umau
N15¥1139150u8 18 (critical appraisal) Fauszneusienis
NMUNIUUNAAN NSANTEYANUNAIIY WaznTUTEIEIY
A MmveIunAusely TnemsAndeonidudasesadu
ynanNAnuTiTaLssEninaumIL 2 AU avgnudly
Ielasnsefunouazmnasiuduendun (Ui 1)
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)

Records identified through
PubMed database searching
(n=122)

Records identified through Google Scholar
database searching

(n=838)

Records identified through
Hand search

(n=18)

.

} [ Identification

(n=366)

Records after duplicates removed

Records excluded based

on irrelevant title

Screening

(n=44)

[

Records screen after abstract screen

v

Eligibility

(n=27)

Full-text articles assessed for

eligibility

Abstract excluded with reason
(i) not RCT

(ii) treatment intrabony defect

Full-text articles excluded, with

) [

reasons
(i) not blinded;

(ii) one-wall intrabony defect

Included

(n=27)

Studies included in quantitative

synthesis (meta-analysis)

enrolled;

(iii) smoker included;

JUT 1 dunewiSnisnumuegiaduszuulu PRISMA flow template

nshsdaya twaanmisidsuuUasessesin
U37ud n1sdainzueseToazUsiiud, nsidsuudas
yesnszgnlusesinislidunszgnlununds ngunnass
Ao lduwanian 3o IusuduisiidadadUsviua
naumuelaldunanian 3u lriudu srusndeyadiade
wagAJeauuImTgIU

AMAINYBIUNAIY USTIUANAINYBIUNAIIN
Tnefmumuisaasnuoghadudaszdatu fifeusediu
ﬂmmwmu%’smm Cochrane risk of bias 114 PRISMA
guideline N1sgauTUANAMNUNANUTTIUMLRL UMY
aean wanwan1sUsziueafiunsg

adaild nsAnwiliduduusdodes deya
970 randomized controlled trial $1831uAAAY
wazAndeauuNIRTEIU HANITILATIEB ALY
UuAIUI pooled differential variation AuIa
standard mean difference (SMD) fisefupudori

Random sequence generation

(confidence interval) Sesag 95 lrandom effects
models dauanan1sTINteya (pooled estimate) Tu
JUn3ml forest plot nsenuild Cochrane statistic
(Q- statistic) wag percentage of inconsistency index
(%) Sapnnala@uilowdentu (heterogeneity) viaue
nage Funnel plot Lazn329a0U0ARIINNITANUNG Y
405 Bege’s test wavadn Eeger’s test FvldlUsunTy
Stata 11.2

Wa

unAuigensuINEMUNILE] 27 UnAnnw (5UT 1)
flvunfiognsanniian 30 fees Yewiign 10 feens
laifinsfnwlafiondisn(low risk of bias) YeamnAINS
Usidiugl 20 msFnwmuinilendduaglidniau (unclear
risk) 8n 7 msfinniivieaniion, lsidaou wareafigs (high
risk of bias) (gﬂﬁ 2)

Allocation concealment

Blinding of participants and personnel
Blinding of outcome assessment
Incomplete outcome data

Selective reporting

Other sources of bias

Overall

25%

50% 75% 100%

W o~ O woer I v

5UN 2 nsUsziliuvenRnuITen ns iy
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a1sVA 1 wand Summary of findings (SoF)

Number of Certainty of
Outcomes Impact Pooled SMD (95% CI) participants the evidence
(Studies) (GRADE)* '
Pocket depth Using of platelet-rich fibrin has more pocket depth SMD = 1.793 7 sudes | DOBO
reduction than conventional periodontal surgery with (95% CI 1.347 —2.238, p=0.000) Moderate
statistically significant
Clinical attachment | Using of platelet-rich fibrin has more clinical SMD = 1.798 26studies | DHDO
Tevel attachment gain than conventional periodontal surgery (95% CI 1.349 — 2.248, p=0.000) Moderate
with statistically significant
Intrabony defect Using of platelet-rich fibrin has more Intrabony SMD = 3.404 18 studies @ @ @ e
depth defect depth reduction than conventional periodontal (95% C12.636 —4.171, p=0.000) Moderate
surgery with statistically significant

* GRADE Working Group grades of evidence

High = This research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different' is low.
Moderate = This research provides a good indication of the likely effect. The likelihood that the effect will be sut ially di is
Low = This research provides some indication of the likely effect. However, the likelihood that it will be substantially different’ is high.

‘Very low = This research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different’ is very high.

'Subst:mtia]ly different = a large enough difference that it might affect a decision

4

n1sUisunUasvaesasdnuviug (probing
depth change) wuiinn1sAnwITisesdnyIvudd
anasAn I° = 92.0% waz p < .001 wlawain 27 N9
Anwidaus19wuUlIINe819tALaN NATINTBY
YUININTNA (effect size) 11U 1.793 (95% Cl
1.347, 2.238, p < .001) LLanadWﬂzjmﬁl%’LwaWLam 39
IWususwAunsHdadadusiiug ansesdnusviudla
wnnngueauay widdliaunsaagulfidesandeya
vanududodoatugs (7 = 92.0%) GUi 3A) 1o
subgroup analysis LUS8UBUNITAAUDITRIANUITIUA
sgvanguldinanian 3u Iwu3u fungu OFD iesee
i e 20 MsEnw A 2= 91.2% uaz p <.001 wianain

nsdnwthusufulinnusauuumngegudaia
nauiildinanian 3v IWuTusamsumsrdadaduiiug
ansesdnUIiudunnitnaumiua wigldaunsaasy
Ifilosndoyaraamnudodentugs (7 = 91.2%)
(gﬂﬁ 3B) 1ile subgroup analysis W3suLiBuNSAAUES
JesEnUsTiue sevinanquldiwanian 3v Inususiudu
bone graft ffungubone graft Lies@E19AET W 8 A3
FnwiA I = 0.0% way p = 621 wlanainguildinay
1av 3% IWUSuTINAU bone graft ansesdnUsviudunnnii
naumUAL oA TUITeT s S
gonnassiumsonuLanA1sLuUliidedAyn1eada
(17 = 0.0%) p = 621 (3Uil 3B)

Study %
) SMD (95% CI) Weight
Sharma 2011 - ; 076(0.22,1.31) 324
Thorat 2011 - 088(015,161) 312
Peradeep 2012 fe-! 075(005,145) 314
Rosamma 2012 —— 292(1.87,3.97) 286
Apwani 2015 + ! 038(025,100) 319
Pradeep 2015 1 —— 556 (4.42,6.69) 279
Kanoriya 2016 > 105(051,159) 324
Pradeep 2016 |- 376(291,461) 303
Martande 2016 * | 078(025,130) 325
Chatterjee 2016 - 199(129,269) 314
Bajai 2017 -, 079(0.24,135) 323
Petal 2017 - 135(049,221) 302
Pradeep 2017 - 092(024,160) 316
Thorat 2017 | —— 494(346,642) 248
8ahamman 2020 - 180(094,266) 302
Ustaoglu 2020 -ﬂ 1.08(0.31,1.85) 309
Pham 2021 > 165(106,224) 321
Ganesh 2021 + 035(028,097) 319
Eldriba 2022 i —e—> 882(663,1102) 186
Walia 2022 —— 316(206,425) 282
Pradeep 2015 ! — 7.68(6.19,9.17) 247
Kanoriya 2016 - 223(158,288) 318
Martande 2016 - 0.98(0.44, 151) 324
Pradeep 2016 | —— 590(471,7.09) 274
Pradeep 2017 - 136(079,193) 322
Agarwal 2016 - 079(027,132) 325
Bodnare 2019 - 007(055,069) 319
Sezgin 2017 +o- | 059(-0.14,132) 312
Nagvi 2017 -+ 003(:085,090) 301
Ghonima 2020 - 027(057,111) 304
82hamman 2020 - 057(017,130) 312
Indhu 2021 - 037(035,110) 313
Elgendy 2022 - 078(0.13,142) 318
Overall (-squared =920%, p=0.000) o 179(135,224) 10000
NOTE: Weights are from random effects analysis ‘l

T T T

-1 0 11

A: SMD uan93a3anUsnumain 27 n1sanen

- .
a womey
OFDMPRE ;
Peradesp 2012 fo-) 0.75(0.05, 1.45) 314
e L memrs
MMMMM 2015 % ! 0m@25.100 319
Pradeep 2015 1 —— 5.56 (4.42,6.69) 27
Kanoriya 2016 - 1.05 (0.51, 1.59) 324
Pradeep 2016 s 378251, 401) pry
Martande 2018 el 0.78(0.25, 1.30) 325
Chatterjee 2018 —— 1.99(1.29, 2.69) 34
a0 . omoM 1  3m
Pradesp 2017 ' 0.92(0.24, 1.60) 318
Thorat 2017 | —— 494 (348, 6.42) 248
Ustaoglu 2020 - 108031, 1.85) 309
) =
Eidriba 2022 H —— 322(663, 1102 188
‘Walia 2022 | —— 3.16 (2.08, 4.25) 28
Subtotal (I-squared = 91.2%, p = 0.000) < 198 (1:41.252) .11
015 ' —s—  mewem 24
Martande 2016 = 038 (0.44, 151) 324
e T e memm o
Subtotal (1squared = $8.8%, p = 0.000) P 351 (170,53 1485
= ooz iz 32
e ! 050112 3
- 0.03 (0.85, 0.90) 301
-—; 0.57 (0.17, 1.30) 312
ad=00%.p=0820) > ! owom0my 2
=520%,p=0000) o 1908220 1000
m random effects analysis !
: :
4
B: SMD ¥893295nUS7us 31nSub lysi

35U 3 Forest plot 91nf1 SMD uanasasinu3viug

-
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nsiasunUasuasnisBainizyssadeazuiiiud
(clinical attachment level) wuinn1s@ny1iinas
SaineresetoasUiiudifutulag ¥ = 92.3% way
p < 001 wladwis 26 MsAnwTiANUALUUYTINg
289U NaTINVBIVUINBNTNALIAY 1.798 (95%
Cl 1.349, 2.248, p < .001) uvadnguldimwanian 3v
IuFudumssdadagusviug unsdainzvese ey
UiTtussnnninnguaunu uidslianunsaagulfidesan
%’aa&am@mmLﬂuLﬁaLamﬁuqa (P = 92.3%) (U7l 4A)
dlasubgroup analysis iW3suiisunsanzvete e
UvusTiny serinanguldnanian o husufungy
pruANTi OFD egaidientis 19 mafinwn f 12 = 92.29%
way p < .001 wlalddanis@nwrfiviuisiufud

AhakuUUTINgegetalu naultinanian 3v liuiu
SufuBmsdadaduviudg iumsBanzveseieny
Usviudldunnnin usdsldanmsoaguldiiesaindeya
vannuduileidenfugs (7 = 92.2%) (Uil 4B)
\dle subgroup analysis WisufieunmsBanmzvesetens
UVt sewhenguldinaian v Inuduifu bone
graft funguAUALT bone graft aeaiFiethe 8 Msdinwn
AN P = 43.2% wae p = .091 uladnsAnundhianinng
AauuuUTIngesdneu naudiliinanan Ju lriuiu
U bone graft Wiun1sEmn1zreseTazUivudunng
ndumuauuazasUlfidosndeyeimuudedeiy
(P = 43.2%) uidsiinsfnwitlaisnnne (Ul 4B)

Study %
D SMD (35% Cl)  Weight
Sharma 2011 o ! 0.34(-0.19,0.86) 333
Thorat 2011 | —— 359(244,473) 285
Peradeep 2012 i 0.30(-0.20,0.81) 3.34
Rosamma 2012 | —— 342(227,456) 284
Ajwani 2015 aal 076(0.12,141) 325
Pradeep 2015 I — 5.94 (4.75,7.14) 280
Kanoriya 2016 I 242(175,3.09) 323
Martande 2016 Eal 0.68(0.16,120) 3.33
Pradeep 2016 - 1.16(0.62,1.71) 331
Chatterjee A 2016 . — 4.67(356,578) 287
Bajai 2017 -+ 1.03(0.46,160) 330
Petal 2017 — 273(164,383) 289
Pradeep 2017 Ll 0.32(-0.20,0.84) 333
Therat 2017 | —— 3.80 (2.58,5.03) 277
Ustaoglu 2020 [ 0.80 (0.05,1.55) 318
Bahammam 2020 - 0.15(-0.57,0.86) 3.20
Pham 2021 - 177(1.47,237) 328
Ganesh 2021 - 266(1.80,353) 3.09
Walia 2022 - 1.85(0.98,271) 3.09
Kanoriya 2016 ! —— 610(488,732) 277
Martande 2016 | 0.84(0.31,137) 332
Pradeep 2015 h —%— 784(633,936) 250
Pradeep 2016 -+ 1.88(1.27,250) 327
Pradeep 2017 -+ 0.94(0.40,149) 332
Aganwal 2016 - 1.68(0.99,2.16) 329
Bodhare 2019 el 0.60(-0.04,1.23) 326
Sezgin 2017 e 0.81(0.07,1.56) 3.18
Nagvi A. 2017 | 0.66 (-0.24, 156) 3.06
Ghonima J 2020 T 0.40(-045,124) 3.10
Bahammam 2020 | 0.39(-0.34,1.11) 320
Indhu 2021 -+ 0.15(-0.56, 0.87) 3.20
Elgendy 2022 - 0.73(0.09,138) 325
Overall (-squared = 92.3%, p = 0.000) o] 1.80(1.35,2.25)  100.00
NOTE: Weights are from random effects analysi? \
936 0 936
=< o A =
A: SMD n158ALN1EV9@82sUINUAIIN 26 NIFANE

[ SWD (35% CI) Weight
OFDIRF i
Sharma 2011 ! 0.34(0.19,0.85) EES)
Thorat 2011 | —— 259244, 473) 285
Peradeep 2012 + 0.30(0.20,081) u
Rosamma 2012 | —— 342(2.27,4.50) 284
Hjuani 2015 = 078 (0.12, 141) 325
Fradesp 2015 ! — 594 (475.7.14) 280
-~ 242(1.75,309) B
! 068(0.16, 1.20) 3%
Fradesp 2016 - 116 (062, 1.71) 331
Chatteriee A, 2018 " —— 467 (386, 578) 287
B35 17 - 103 (0.49, 160) 0
Petal 2017 —— 273(1.84,383) 289
Pradesp 2017 - 032(0.20,084) EES)
Thorat 2017 | —— 260258, 5.03) 21
] 060 (0.05, 1.55) 318
—— : 0.15 (.57, 0.88) 320
“ 177 (1.47,237) a8
Ganesh 2021 —— 266 (180, 3.53) 309
Waia 2022 - 185(0.88, 271) 309
Subtotal (I-squared = $2.2%, p = 0.000) << 193 (1.4, 2.51) 59.27
T
OFD+FRF+other material |
Karoriya 2018 1 —_— 6.10(483.7.32) 21
Martande 2018 -, 0.84 (031, 137) a2
Fradesp 2015 I —— T84 (033,9.35) 250
Pradesp 2018 =+ 188(1.27,250) 327
Pradeep 2017 - 0.94 (040, 1.49) 2
Subtotal (squared = 56.5%, p=0.000) g 229(1.83.525) 16.18
. i
BG+FRF 1
Agarwal 2016 - 158099, 2.18) 32
Sothare 201 = 080 (004,123 3%
Sezgin 2017 et 081(0.07, 1.58) 318
Nagi A. 2017 —| 0,68 (0.24, 1.56) 308
Ghonima J 2020 4— 040 (045, 1.24) 310
Bahammam 2020 T 0.39(0.34, 1.11) 320
Indhu 2021 -, 0.15 (0.56, 0.87) 320
Eigendy 2022 |1 073(0.09, 1.38) 325
Subtetal (1squared = 42.2%, p= 0.081) O 0.70/(0.28, 1.03) 2554
. 1
Overal (I-squared = 92.3%, p = 0.000) 180(1.35, 225 10000
NOTE: Weights are from random effects analysis N
T T
538 0 9
=< o Y v [Ra¥a 1S
B: SMD n13gAnNzveda3esU3nunain Subgroup
analysis

35U 4 Forest plot 91nA1 SMD Wainan1s8ainevese ez U3viug

nsiasunvasvsanszgnlusesdnislédu
nszgﬂiuum?ﬁﬁﬁuﬁu (intrabony defect depth)
wuimnnsAnwiiinisiddsunasvesnszgnluses
Imsldunseanlunnfaidiutu tae P = 94.9% was
p < .001 U51n£p8198nau HasIuvuIndnSnalan
3.404 (95% Cl 2.636, 4.171, p < .001) wlanai
nguildinaman 3 IuufuiBnsidadaduivud
iinnszgnlusesinislidunsegnlunufasnnninngs
muay widsldanunsaaguliiesandeyavinniy
Huidloifeatiuga (7 = 94.9%) (Uil 5) uile subgroup

2

analysis lW3suifisunguiildinanian 3v liusu fungu
7l OFD Wfigsegnaiieaia 14 nsfinw 1 = 93.5% uaz
p < .001 wlaradnsAnufthinsanfudausnauuy
Usingeeedniau nauitliinanian 3v Tudufuitnis
NdiafadUTiud iunszgnlusesinisladunszgn
Tunwadelfuinnin delaiarusoagulfidesan
foyavnanuduiedeatugs (7 = 93.5%) (Uil 58)
i subgroup analysis Wisuisun1sasuulas
veanszgnlusesinslidunszgnlunuifsszninengy
fildimanian 3v IwuTusamiu bone graft funguaiuau
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11 bone graft Wigo81AEINT 5 N15ANET I” = 38.0% wae p = .168 wlanainngunldinanian 39 Inlusuiu bone
graft In1siinvasnszanlusesImsladunsegnlunuifunnninguauay Faldaunsaasuloiiesnuddeyane
saiule (” 38.0%) usidssidnuaunisinulaiuinwe (U 58)

Study %
o] SMD (35% Cl) Weight

OFD+PRF
Sharma 2011 -
Thorat 2011
Rosamma 2012
Peradeep 2012
Ajwani 2015
Pradeep 2015
Kanoriya 2016
Martande 2016
Pradeep 2016
Bajai 2017
Pradeep 2017

433(336,530) 420
128(051,204) 431
154(072,237) 428
221(156,285) 436
151(081,222) 433

—— 7.15(575,854) 392

863(698,1028) 372

813(657,970) 379

300(226,375) 432

166(1.04,229) 437

264(193,335) 433

270(169,370) 418

264(164,363) 418

140(060,220) 429

334(245,424) 5857

§++*

'

Bahammam 2020

Ustaoglu 2020

Walia 2022

Subtotal (-squared = 93.5%, p = 0.000)

.

+

_ 4{+“4““404

OFD+PRF+other material

Kanoriya 2016

Martande 2016

Pradeep 2015

Pradeep 2016

Pradeep 2017

Subtotal (-squared = 95.9%, p = 0.000)

——> 946(7.67,11.26) 361
803(648,957) 380
799(645,953) 381
372(288,457) 427
265(1.94,336) 433
628(376,881)  19.82

BG+PRF

Agarwal 2016

Bodhare 2019

Sezgin 2017

NagviA 2017

Bahammam 2020

Subtotal (-squared = 38.0%, p = 0.168)

|

I

i 163(1.04,222) 438

I 089(0.24,154) 436

i 058(0.16,1.31) 432

! 093(-0.00,185) 422
071(-0.03,145) 432

! 099(0.58,1.39)  21.60

o++f+*

|
Overall (--squared = 94.9%, p =0.000) Q 3.40(264,417) 100.00

NOTE: Weights are from random effedts analysis
T

-113 0 13

Study %
D SMD (95% Cl)  Weight
Sharma 2011 :—ﬁ— 4.33(3.36,5.30) 420
Thorat 2011 - 1.28(0.51,2.04) 431
Rosamma 2012 - 154(0.72,237) 428
Peradeep 2012 - 221(1.56,2.85) 4.36
Ajwani 2015 - 1.51(0.81,222) 433
Pradeep 2015 . ——— 7.15(5.75,854) 392
Kanoriya 2016 ! —e—  863(6.98,1028) 372
Martande 2016 ! —&—  813(657,970) 379
Pradeep 2016 - 300(226,375) 432
Bajai 2017 - 166(1.04,229) 437
Pradeep 2017 - 264(193,335) 433
Bahammam 2020 — 270(169,370) 418
Ustaoglu 2020 — 264(164,363) 4.18
Walia 2022 - 1.40(0.60,2.20) 429
Kanoriya 2016 | —*—> 946(7.67,11.26) 361
Martande 2016 ! —a— 8.03(6.48,9.57) 3.80
Pradeep 2015 i —+—  799(6.45,953) 381
Pradeep 2016 —— 3.72(288,457) 427
Pradeep 2017 - 265(1.04,336) 433
Agarwal 2016 - 163(1.04,222) 438
Bodhare 2019 - 0.89(0.24,154) 436
Sezgin 2017 Lo 0.58 (0.16, 1.31) 4.32
Nagvi A 2017 — 0.93 (-0.00, 1.85) 4.22
Bahammam 2020 - 0.71(-0.03,1.45) 432
Overall (l-squared = 94.9%, p = 0.000) <> 3.40(264,417) 100.00
NOTE: Weights alle from random effects angllyas . .

-113 0 113
dl a
A: SMD uanen1sivasuulasvasnsegnlusesdnis
v g
dlﬁﬂ‘uﬂi%@jﬂ 311 20 N15ANWI

B: SMD usdninsiasuuyasvasnszgnlusesdnig

L .
Tmﬁuniugﬂ 910 subgroup analysis

5U# 5 Forest plot 3101 SMD wansmsivdeuulasveanseanlusesinisladunsean

uana1nil ilolIsuiiloy sendnenguiiiinng
wissiwanian 39 Iususiennnsniswan wWisudiey
funguiivin OFD eseeafien a1 P uag p-value
annsoutanaldinguitfinisndsuimwanian v
Tnu3useunsnisusn amnsnansesdnuIvud Lty
nsBmmzuesaioivUiviud uaziunsygnlusosinig
Ti&dunszgnlunuids Iduinndnnguaiunu 33919
azdelaiaunsnaguld 1desanndeyavinnnudu
iloiieatugs (7 = 92.0%: p < .001), (7 = 93.6%:
p < .001) wag (I = 93.3%: p < .001)

J01sal

MnmsAnweiudinszind defansanly
AIUNTANBIVDITOIANUITIUANITATIVEDUDARDINAT
ARUNNUINAINNNITVIAGDUAIY Bege’s test 1 p-value
Windu 001 dAesnin p = .05 @UNITNAABUAIE
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Abstract

Background: Methadone maintenance treatment (MMT) is the most effective relapse prevention
strategy, preventing relapse in opoid dependent patients. All types of drugs can cause brain damage
and cognitive function, leading to cognitive impairment which affects treatment as well as quality of life.
Objective: The study aimed to compare the cognitive function between opioid dependent patients with
long-term methadone maintenance treatment then abstinent from opioid (MMTA) and still relapse patients
(MMTR) at Harm Reduction Center of Princess Mother National Institute on Drug Abuse Treatment. Methods:
This study was a cross-sectional analytic study that had been implemented from the sample group of 40
MMTA and 42 MMTR. The data had been collected from January to June 2023 by using questionnaire to
measure demographic information, the Beck depression inventory (BDI) to measure depression severity,
and the Montreal Cognitive Assessment (MoCA) to measure cognitive function. The Data were analyzed by
computer programs and presented with descriptive statistics :- number, percentage, mean and standard
deviation. The inferential analysis was done by using chi-square and Fisher’s exact test and independence
t-test. The Mann-Whitney U test was employed for the data that were abnormally distributed at the
statistical significance level of .05. Results: There were no statistically significant differences in the mean
scores of the MoCA questionnaire between the two groups. Divided by age, MMTR between the ages of
20-29 years had lower mean MoCA scores than MMTA, and the age factor was shown to be significantly
associated with cognitive impairment among MMTA at level .05. Conclusion: Our findings give a screening
for cognitive dysfunction in opioid dependent patients receiving MMT is important especially in critical
for MMTR patients under the age of 30, in order to develop the most effective treatment planning and
favorable results.

Keywords: Cognitive, Methadone maintenance treatment, Opioid dependence patients
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MnAzUUUTINTRENIY 25 1931 HANEMTIARUANTEN
fimduuszansuoanivesnsoutnn = 0.80 Tl 2554
Copersino ML hagaady ladnwnsiiiuuuszidiu MoCA
nugdrsiandnyiiagie q laglseyinsilgiengsening
18- 65 T wu mansUsefiufinnuindede wiuguas
Tanties

\3eaileyndl 2 uaz 3 (Huiedesdionnsgiud
tndnineliusefiuduasdeitoinadosdiens 2 4n
umeaadld (try out) Augthewan@indiuiu 30 auld
AENUTEAVSDaNIU0IATIULIA = 0.75 Iaz 0.90 MUEINU

Fuusiu e fuasiandnaisleVessdiiuniu
mM3snemeumnlauszezen wiadu 2 nqu fe

naudl 1 guaestandnansleUosssfiunsunsinu
sounlauszevenitlildledesssan (urine opiates
negative Vgﬂﬂ%y’ﬂﬁmammumi%’ﬂwuazmﬂﬂ’h 3 LAow)

nguil 2 fUheleandnanslelessdfiunfunisine
Frowmlaussereniildlelesssan (urine opiates
positive 1Andn 1 adailinAnaunssnvwazannnn
3 \iow)

MR fB A19gN133AR (cognitive function)
Usziiuaiguuuusziiiu Montreal Cognitive
Assessment (MoCA) atiunwilng faununmi 1

acudsalu

AMENTIAN
(cognitive function)

BHUAINA 1 NSOUBLIAANITIVY
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1A59n1573984LASUN155UT0991NAMENTINNNTNITUND38555UNTI8TUAY duee. 1aa?l 009/2565 Lile

VA7)
U A Ya

Ui 17 unsau 2566 MellIREAuNsAvingavsveInguimegtlagnsinwAuay uazdauenan1sidely
ANV

J1IAsTKiazuiniduadoya

Ainneideyamelusunsunoufiunes thiausdoyauasiumeafifidmssaun s fesas Auade uas
dudsavunnsgiu Teyaiddmseiliaaiinseiuioudiou chi-square, Fisher’s exact test, independent
t-test WAy 95%Cl drdoyaiilsifinisuanuasuuuund (non - parametric) 19a@# Mann -Whitney U test fwus
AtfeddneaiRTiseiu .05

Wa

SnwawUszrnsvasnauiiegnan 2 nquidnumdnilvglndidsstu Taefaniunmausa sefunisinu
913w 3eld nslielsdulngliuuugu/auengiBuld uazlineiivs RanleUossdiuvumauinnnzunsndou
AzuuLdsnzdALULYsTliureua (Beck) aglustiuifionsualdssuuluanundidniios (mild mood
disturbance) Uszmnsisaoinauiidnuzuandstuogdlufiteddameada winud naulsianing (mean=SD
= 36.08+11.12) Slonggnninguint (mean=SD = 28.36+5.72) svsvnanfliloUosssneuduninudenmilay
yauvulungulsiand? (meanSD = 2.17:1.08) MHaamuiuniinguand? (mean+SD = 1.33+0.57) warszeziiand
nyaianloTeoedlilunduliiant (mean+SD = 48.9+58.62) nesldlduuninnguiand, (meansSD = 4.0+3.25)
agafifddun1eadffisyiu .05 Famnsei 1

a1s1oi 1 dnvardseansvestisaninaisngulelessanuniunissnnimeunilaussezeinlild
loUeaantn waznquilliloUseendn s chi- square way Fisher’s exact test

nauiawaadn naululawdas
(n=42) (n = 40)

21¢
20-29 1 34 81.0 16 40.0
31-40 Y 5 11.9 10 25.0
41 YulY 3 7.1 14 35.0
Mean+SD , (Min, Max) 28.36+5.72, (20, 44) 36.48+11.12, (20, 55) <.01*
ADTUNTNENIE 22
Tan 36 85.7 27 67.5
s i 9.5 8 20.0
neY/ won 2 a8 5 12.5
ASANE 25
mniseened 35 83.3 32 80.0
Uy n3 7 16.7 8 20.0
91N 42
SUT/NUNULIEN 16 38.1 18 45.0
ANU8/33NAEIUG 11 26.2 11 275
7119974 10 238 4 10.0
HniSew/ dndnw 3 7.1 5 12.5
SUTIWNIT 2 48 2 5.0
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nauluiawdasn

naulawaas

(n=42) (n = 40)

seld .40

fonin 5,000 VI/iau 9 21.4 6 15.0

5,001 - 10,000 UW/ihiou 10 238 8 20.0

10,001 - 20,000 UW/LRDU 17 40.5 14 35.0

1NAT1 20,000 VIN/LReU 6 14.3 12 30.0
winvasloUooaniily .08

1olsdu 40 95.2 32 80.0

Ay 0 0 5 12.5

wlsBunasiilu/msunnoa 2 a8 2 5.0

NINUINDA 0 0 1 2.5
wn1sldlelensn 26

qu/nu 25 59.5 26 65.0

an 13 30.9 9 225

Fulsenu 2 4.8 5 125

HANgU/an/An 2 4.8 0 0

JSunaiildlaUessdindenadiu

<lg 35 833 28 70.0

> 1.1 gquly 7 167 11 275

n511199a (50 Lin) 0 0 1 25

Mean=SD, (Min, Max) 0.90+0.87, (0.1, 5) 2.3247.79, (0.1, 50) 44
ongiizuldloUones

<209 22 52.4 17 425

21 YUY 20 47.6 23 575

Mean=SD, (Min, Max) 21.21+4.81, (15, 38) 22.40+5.44, (12, 37) 64"
szuznafidlolessddoudnaundnudiswmlaunauny @)

<23 30 71.4 13 325

> 2 Yuld 12 28.6 27 67.5

Mean=SD, (Min, Max) 1.33+0.57, (1, 3) 2.17+1.08, (1, 4) <01*
Ynanamlauiildsusiadu

< 30 mg 5 11.9 12 30.0

31 mgtuly 37 88.1 28 70.0

MeanSD, (Min, Max) 39.4+15.47, (10, 80) 33.23+14.28, (8, 60) 36"
neaenlaUaneauiuiy (o)

Lsiinevigaian 1 24 0 0

1-6 1oy 32 76.2 3 75

7-12 hau 9 21.4 10 25.0

12-36 oy 0 0 13 325

37 outuly 0 0 14 35.0

MeanSD, (Min, Max) 4.0+3.25, (0, 12) 48.9+58.62, (4, 240) <.01*
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naulawaas naulilawdash
(n=42) (n = 40)

weiiusedfanlaUsssiuauinauianitsunsndounsa b 1.07
laivme 40 95.2 38 95.0
e (Jonganu, 90, Tadu, vumaf) 2 a8 2 5.0

AzLUUNsUsEEUA2EBAS 1 N UUUSEIsIY Beck

0-10 : Normal 16 38.1 19 a7.5
11-16: Mild Mood 9 21.4 8 20.0
17 - 20: Borderline depression 6 14.3 8 20.0
21-30: Moderate depression 7 16.7 3 7.5
31-40: Severe depression 4 9.5 2 5.0
Mean=SD, (Min, Max) 15.02+9.36, (0, 36) 12.75+8.79, (0, 37) .59

*p-value < .05, F = Fisher’s exact test

WalTeuisuazuuN1ITUNNTBININ1T3AnsEnIndUgandnaisnquladesunnunsunisinwinieg
wnlauszezannlilelesvadiwaznguinlildleUessdginuin liauunnd1eiuegralidedrAgnisadan
AU .05 FaRTNN 2

a1s0A 2 WiuifigunngunnsemanisiansevnitgisaninaisnguleUessanunsunisinwinieg

wnlauszezenilileUessndn uasnguinlaliloUassdan fe Mann Whitney U Test

42

NG 41.07 1725.0

v .85
Talian@ngn 40 41.95 1678.0

faiidewisuifisunignisianausediusesfiasaninarsnguledessdiiunfunisinuidae
wnlauszezenilileTessssnuisuiiisufunguitlilileTesssamuin lifiaruuansstusgrsdifoddams
afATsEdu .05

wiifleAnsginzunuadsveaninznisiinanuuuussdu MoCA wui fuaenduitllileToosdeniifdas
93EINg 20 - 29 U fazuuuadoniizmsianniuuussdiu MoCA snnminnguiflileTesssdn oghaiiifoddny

Meafifnseau .05 (p = .04) @wlungueny 30 Y AzLuLRGETEINIENITFARAINWULYSIEY MoCA 1adl

o w a

AUUANANIURE NN AYNIIEDA Aslanslunisen 3
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a1s10A 3 WisuigunzuNNsevIMsiAnserIgtheanfnasnguletUosniunSunissnwsiewmiay
seezgnnaulUlfleUesunt uaznguinlindulultleUessddn uuwnunguenasme Independent two-sample t-test

nauUos/og m Mean difference 95%Cl
218 20 - 29 U
nauanRngn (n = 34) 24.64 2.15
R -1.415 -2.79,-0.05 .04
nauldandng (n = 27) 26.06 2.46
918 30 VAuly
nauanRaT (n = 8) 24.00 2.29
R 708 -3.64, 2.22 63
naulliandingn (n = 24) 2329 3.8

* p-value < .05

namsanuiladeidaudniusiumsiinnnens
SAolufilhoiandnansngulelossdfiunfunisinusie
wlauszezenitiiletosssan uawnduitlilileTosss
danuin Yadeduenguasnduiiedilililetesssdn
fmnuduiusiunneganuifnunnsesed1eiidud iy
yaadRTiszdu 05 nanfefihonduidianizunnies
namsindenas 57.5 Faldnnuesninguiindululd
TeToouden (Sovay 59.5) dauiladedu 4 linuidaau
fuusAuNTITUNNIBINIINIIIAN

301sad

NNMFIATIIsERiAnUI dnwaziluveangy
fhoehai 2 nquiidnuadneafefulanunsmindauys
fifiteaulannUSeudiouduld ssdiiteveefunena
nsAnwAIngUszeaan il

1. ilefnwinznsiAnvesiiieianinaisnas
TeUeaesiunsumssnusemminuszezeniilililed
ooudenUIBufsuiunguiililofeossen wanisdnu
WU AzuuuRAEIINMTUsEEusY MoCA laifimnuuan
safuegnailifuddymsedinfisedu 05 Taonguiihed
HlaToonddnfinzuuuads (mean+SD = 24.52+2.37)
waznguitlilileTessdeiinzuuiiade (mean+SD =
24.40+2.43) FuilouvananunziuurouuUTEIiiy
MoCA WU ngusaegnavia 2 ndufinmzunnsaamiams
5An (AzUUL MoCA < 25 Azluw) 83Ueladn fUieiandn
ﬂﬁjuﬁ%lﬁ@mmLﬁamwmﬁaauaaﬁm (gray matter)
fivihiimusumsvihauvenduiile Usvamdiutan
SAntindn Audr sty maye waznslegu esan
oauasdinivnoondian dwmalifasianinais

ToUsuaiinnizaussile (atrophy) Tudau fronto-tem-
poral region dududiuiiiatosiunnudn Arusn®
nalndivhlmiAnnisdoves gray matter finsdsausfigny
TiAaldnuanenaln nanfe nINAIEVIRRENTAY
MnMsiigusvesasiandalusuniugudnismelals
Muanas gennaediun1sAn¥Ived Baldacchino wag
ARy (2015)° fiwudn msleuazansiaminiieadesiu
NMIMNNUVIANDIAIU mesocortical pathway ﬁﬂ’mﬂu
NILUIUATAALAZAITUTUITIANGT SIudauesdu
ventromedial Ssvimihiiauauensial minsrsmelésu
guazasianAndeldosiudunauaiosazne gy
USuaunalagannisndsvedlauniludenalminniiy
UNNIBINNITIAN (cognitive impairment) A9 9"
LAz dIaonARBINUNTSANYIVD4 Darke wazAE (2012)"
finuin amgmssastunguiilaldansiandniTouiiut
nauilaeliansandausvgaanuy 3-6 Woulifianny
uansnety wazdmuinnguithsiandndilasuiumilau
naunuinNuunnseslunIsIAnNATY
dolinngriteyaninznsiansesumnuin Az
La?iEm'nzmiiﬁmwaé’msuamejuﬁaaamﬁg\ﬁ 2 nQu
LifanunenaeiusgrsidedAgynisadda nanafe
fuaerandnleTessdnsasenguifunguitldsuans
andauiy Tnsnduiteiilililofessdtudngui
FamaldFuaramaunufie wnlay deeengnswuien
fuaisnguleUessd usaiu1sadueeanainineniela
sndanineenadenansznureausstosniingud
ndululfleTessdtdainisianansisassuilngauiy
#0AAABINUNISANYIIATILNBANIY (meta-analysis)
¥99 Baldacchino wazamz (2017)° finuin nawiie
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ianfnansletossdfingaianiazidiunisinuiie
wnilauszgzendaiuunnisanienisianluniy
working memory, attention, cognitive flexibility @unu

Tuduns@nvnuisuiisuaziuniadoreaning
NN33ARINWUUUTZAIU MoCA Wuin dllelanfnansnay
TeTeausiunfumsinusmeumlnussozenlunguiilsl
HloTeensanilidaseny 20-29 U fazuuwadony
miiﬁ@mmdwmjm‘?‘iLawamé?wasjwﬁﬁaﬁwﬁ'@mwaﬁa
flsesu 05 (p = .08) Tnemud nquiilalileTesssin
finzuuuode(meanSD = 26.06 + 2.46) %nLﬂmzLLuuﬁaaui
Tuinaurind lwvaefinguiindululileTesssien fazuuy
2@ (mean=SD = 24.6522.15) (M UNNIBIMNNTIAN)
Feaenadefiun1sfnwiveengiuesuazamy (2007)*
finuin ngurtheivealiletonsd usldsunmilaumaunu
u 2 Weou WlevssifiunnzanudAnluftangull 1ed
sefuaMEMISARRty MnnamAnwadatdryinlu
ftheiieny 20- 29 U nnltiumlausamiunisiileTesss
1aznunTzunnTomIMssAnnnninguililalians
TeTeaesdtn Faumnsnamnvianenisineniinut leleoed
wazmlawsadinahlviinnniganusAnunnsedly
fildansisaessiald vetmniaedamearuifansos
wdnsEnudenanisinwnaAe lhoaninnguiing
wultilsindnwidoidowuaznduluianina g

2. Wlefnudadefifimmudniusiumsiiannizns
SAnlufilhoiandnansnaulelosssfiununisinusie
wlauszevenitlileTosssan uawnduitlilileTeass
%1 wuh tadeduenglunguiitheilindulidddiemnm
duiusiunmrunnTemINsiAne iited Ay n1eens
fisestu 05 nanfie frhenduiiinmrunnsesmenisian
Souay 57. 5"luﬁumymammawﬂauiiﬂ%mmawmwsm
yan1s§in Jovay 59.5 Vatnran AN ngu
%I‘LJ’JEJVIlﬂJﬂﬁUlUI"U%WMEJ”lQMﬂﬂ?W 30 Yuluidungu
Annzunniemianisidnuinnitngugvaeiiien
20-29 ¥ Fufloynnaorgifinuindueaanssasd
ANUABNNBEMINETINVIRFAAFBITUNTANYIYDS
Motazedian wazaaiy (2021)"" finuin Wloyanaeigunn
Juprafinariantizunmdmenssanluusduld ulu
vuzinguitheiandafindululdsiifiongifins 20-29 Y
NAUNUNANILUNNTDIN NN IIARANRsTaEaE 45.0 a5

19271nn15ANEIUeY Li wazaty (2016)%° ANUINNISI

N LAUTE L8N LAARANULE YW 8V IANDIAIU
white matter Saluiloaussdv Iniiviedsduayiu
nsewaUsEamepnINNWadUsEan unilleaussdvn

Jsasnsunisiwng UA 49 a

WWaAMudsneaziinlinsasdeygiasing o Tuanesin
Unidenalviiinnisanneesu executive function lng
FueiilssuamilaunaumuudiuasdddansnguleUonns
Sudededmaliideauesisdiniuagdvn (white and
gray matter) \deye lmAnN1IEUNNTBININII3AN
Feaonadosiufnuiues Donovan wagaals (20017 7
atuayui leloseruaviumlaumsdmariliinnig
UNNIRINeN1s3Anlel

MnnansAnwasaiinui Jadedu 9 ldfiay
duitusfunmzunndomnanisiAnuesditiae Landai
goingu Widravludeyadnuwazdiuunna (@a1unin
ausa 91¥n seAun1sfinen s1ela) Jeyanisiania
(¥linvesleTooudild 3nsldans sruauilan szey
namsiandn Unansmilaudldfudetunas) was
Amzdued Felidulumunisineves Y Wang wae
Aty (2013)" finuinAnuunnsesnianisianlugly
wmlausgegevalnuiauduiusiuUsnamnilay
flduanni 60 fadndudetu lneseanuddoszyi
Fursnauilssusmlaunauyusnnndn 60 me/du oz
denaliiAnmnuunnseamnanisiin Jsaenadesiunis
Anweustl 2000 aufatiagtiul®® 22 fwuth fihei
lsumnlauszezelulsnnaunnazdmansgnusianis
MUVRIENDY UaziiNanan 1T UNNTBINNITIAnlY
d1u psychomotor speed, working memory, decision
making meta memory, process speed, visuo-spatial
attention uag cognitive flexibility wilunsanenaded
Linuanuduiusseninanniganuifnunnioeitae
iendniisaenguivUTinaumlauildginelssude
oraflesnangthets 2 nauldsusmlaumaunueds
laitfiu 60 me/3u (nguifthefiandndnlasummlnuade

fofu = 39.4+15.47 meuaznguiihediliiandasle
Summlauadereiu = 33.23+14.28 mg.) Feliidina

nsgnuseaNesLiNaliiinn Mz UnNTamIMSIRnINNTn
Jodnnafun1sive
Useleriivasnsidonssidmalifiusitonsui
firsiandatiaaeanduiinainunnioanianisian
Fuldudeyatugruiviiliunmduasfugfuinvougua
fheiaminiidhiunistlindnun a Harm Reduction
Center @ug®. faarnununstaNuNaNossaens
Lﬁ‘llﬁf\]ﬂiiuﬂ’]i‘ﬁuﬂjﬂn%ﬂ’]iiﬁﬂ (cognitive training)
waziaundulusunsunisiidaliaenadesiuuiun
oI UiglanAnLiaz Iy ﬁy’qﬁmﬂﬁt’fa;ﬂaﬁugmé’a
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wud fuasiandnisansnduianeduad Jansd
nsdansesnzduadilugiieidiiunstita e
Ataaglasunsitadenaznissnwetianunsauniy
azveslsadsazdamaliinisnuniussansamannds
fu dodfalunsidendsd Wunafudeyaametiiae
fidnsuntettin e ause. wihtu setvnagyinsing
Tudnwazieaiiu msmLuuﬂmﬂwamaimiamam
AUy, LLauIiﬁwmmaﬁmmsﬂwmmﬂm 6 Wi Lilowa
miﬂﬂwwuamaumwmamﬂwLawmmiﬂqzﬂaﬂaaam
vaUseinele

asu
n1sAnwIATIllanuANNLANAI9YBINIEN1TIAN
lungugheianiinasnquleUeesafiunsunsinwiene

wnlauszezenlunguililileUessrduasnguills

loUeaungn lngladeniauduiusiunienisinniy
AUrgianinaisnguleUesudiu1iun1sinuinle

wmlauszuzeninltleUossnd wasnquillildleUeses

%1 s Jadeaueny lunquitleilildleUessngind
91y 20-29 U dmnuduiusivasuuuaionizn1szan
winingunianiingregradidedidgnieats drudade

1I9NaNso1vVaL (References)

au 9 liwuinfianuduiusivaziuuaisn1izn1szan
wnninguieningregredideddyneata diudady

au 9 hinud Ianuduiusiunnizunniemenisian
TugUrevivanenay

Jolauoliu:
Asfinnsfnuitowmurfanssuniolusunsy
mﬁ‘ﬁwjmasmiﬁﬁm (cognitive training) Tuguae
iandnansnguleTenss Lilaiduindesiiolunisiaun
AgM5An LagyiulAsungAnssugvasianfnli
a1115080 axnseldnunaninlaeg19asede Yuli
fthoaninilnmnndinfintu

nadnssuUs:nA
YorOUNIEAMINBUNEATIgNS YTl
InenTs aue. wauuauumiﬂwwmqusuasuauwavﬂm
fnsenandifinganasiaaeuiedesilion1sidenansdi
USnwiiniaseuninugnieswesanuide saudeiae

naueg1enliAuTINile YIewieaun1sAnyasal

1=

d159m9h
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INR Variability and Time in Therapeutic Range in Warfarin-Treated
Patients with Chronic Kidney Disease: A Retrospective Cohort Study

Using Electronic Database
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Abstract

Background: Warfarin has been used for treatment and prevention of systemic thromboembolism
in various indications. Several factors can affect to warfarin response, but the association between chronic
kidney disease (CKD) and warfarin response has been limited. Objectives: To determine the relationship
between INR variability and CKD and time in therapeutic range (TTR) and CKD. Methods: This was a
retrospective cohort study at Rajavithi Hospital during January 2017 to June 2020. The inclusion criteria
were 1) outpatients older than 18 years of age 2) taking warfarin for the first time at Rajavithi Hospital and
3) to follow up the treatment continuously in Rajavithi Hospital until the INR values were achieved the
target range at least 2 consecutive times. The patients were divided by eGFR into 2 groups (group 1: eGFR
> 60 ml/min/1.73 m* and group 2: eGFR < 60 ml/min/1.73 m” without renal replacement therapy). The
data were analyzed by using SPSS program version 22.0. Results: A total of 390 patients were identified.
The mean age was 61.00£17.39 years old and 55.64% were females. Each patient was classified by eGFR
into 2 groups (group 1; n = 260 (66.67%) and group 2; n = 130 (33.33%), respectively). The median of INR
variability was 0.15 with significant difference and the median of TTR was 60.22% with not significant
difference between two groups. Conclusions: Our study showed that INR variability was significantly
different in each group while TTR was not significantly different among studied groups. CKD patients had
lower INR variability and TTR than the normal kidney function group.

Keywords: Warfarin, CKD, INR, INR variability, TTR
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ginde: 1svsulueidunisudeiiveden
giinfuusenuiililunssnuuasdostunisiinnnsdy
Fongasuluteudliens q Feenifdesevareusznisi
dsraraniseangnsvasen uAdeyaLReIRUnIdNTUS
FENINMTINNUTLATUNIIIOUAUDIUDIE1 TN
faslogindn Tmquszasd: WoRnwimnudmiusseming
A1 INR variability WagA1 time in therapeutic range
(TTR) Aumsvihusedls 38ms: Wumsinudounds

nnwalina Tnefiudeyadeundaningiudeyaszning
Fuil 1 unsAu 2560 fia 30 fquisu 2563 inausidaLden
fuaednmmsfinu fo 1) Wuftheueniifengous
18 Puly 2) Fulldernsusuadausnilsmeunaneia
Tudoudlding q waz 3) ufanunanisinwiseiios
ufien INR aglutrathmneedislion 2 afdnderiu
fiheirinunasidnidenagldiunisusesniiu 2 ngu
PSEAU eGFR (NGW7 1: eGFR > 60 ¥a./un#1/1.73 5.l
Lazngu?l 2: eGFR < 60 ua./unfi/1.73 nsal. wawdslyl
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Insunisundanaunule) Jinsgvideyalaglilusunsy
SPSS version 22.0 wa: Siffthefunamiihgunsine
390 $18 ©1gMRd 61.00+17.39 U 1Huwavdeiesas
55.64 S1uauftaengui 1 uay 2 Ae 260 waz 130 518
(Sowar 66.67 uar 33.33) muawu delsegiuves
A1 INR variability Tuffaevis 2 nquie 0.15
wAn199g 19l ded1AYN19ais wavA1lsegIuYeg
A1 TTR Tugftheris 2 ndu Ae Sosar 60.22 Twusas
nqulsifianuuansneneedd agu: fUaelsalniFess
A1 INR variability uagan TTR WUHURTIAUTEAU eGFR
Tngn INR variability fiauunnsi1sneadin Tugtaeis
s¥#U eGFR sinefiu Tuvnigian TTR liwuauuaneis
vsadin Tugtaeffiseiu eGFR snaffu

frdrdny: 1915w, Tsalaidess, letduens,
AnuLUsUTIwRsAladuens, ifens

unun
215W3udusrdrunisudedivesidenyin
Suusenu Adnnsldunenunu dmiuinwuasdostu
nsiinaazaudengaduludovslising q leegad
UsgAnsaw erilfitidenaneusznisiidinadents
pangnivessn wu angiiladumnas anzlusiiy
woaydiud indviugaians uagnisuslanomsid
Innfiuiags Wudu' Felladededuiidoyaifvaiu
NANIENURDE1NSFuRBuTsdau uAdeyaifeafy
ANudITuSIEIImIuvedlaiugn s uddleg
1t ilesnmsiinuanvgifnudssyavsamuas
audaendieveseninEuldfngaeiiinisvhaures
launnsesaanainnsAne
Hagiudnimsinudeyadenaniuniu damanis
Anundiiuswu E:J:‘L'J’JHiiﬂlmé@%\‘lﬁﬂ’mmgmﬁami
nnIzEenanHaUNALAURY WaTNANITVAGBUIZUY
Wuden (hemostasis) dnfiAuAaUnAWULAIAL
TngnalnmafinnnzdenseninunilugielsalnFess
AIAINARINN1TTILTetndndeninUnAdein
IINNAILAINY WU N1ILLEBAIIINNITVIAAT
nszAun1sasIudadonunsainle N1suanIBanves
fsulnalalusiu Ib (glycoprotein Ib; GPIb) UM
naalionanas ylAinandenduiu von Willebrand
factor (vWF) 11if dewaliiindaideninizngy
fuanas w30NIZUIUNISIAIZNFUAUYBUNAALEDN
vinlaldd n3anisuanseenvesfisulnalalushiu
lib/llla (glycoprotein lIb/llla; GPIlb/GPIlla) uuivesnan

Benanas dwaliduiu fibrinogen 1alid! 2 uanani
éﬂ’]ﬂiﬁﬂlmL%@%ﬂﬁlﬁ%umiwaﬂLﬁ@(ﬂéﬁﬁm%@dimﬁﬂu
flgsuenenBuiedesiunisufhveadensswine
Beanuasasiadion ravhliAnnufiaUunfvesssuy
nsvuLdenyFRenil (secondary hemostasis) luteild
Fugnewuld’ 2 feifu vngihenduillduemnsuiiu
FeBufiuanudesonisinnnzdonsaninun

Wil fiseanumsanudnndesienisinane
duidengasu (thromboembolism) uazA1zidensen
(bleeding) TuffthelsalaFossfisussmugnninizu
lagnu8121593uTwann1siAalsANaanLaanaNDY
(stroke) vi3olsaiAnNAsTiaAengadulugiiengy
non - end - stage CKD LLGilﬁiﬁNaﬁiaﬁjﬂ’mmjm end - stage
CKD vi3enguitldsumsthdanaunule (hemodialysis,
peritoneal dialysis #5e kidney transplant) wagnui
éﬂaaﬁﬁizﬁu estimated glomerular filtration rate
(eGFR) i1 Tnelamzgthedldsunstrianaula
qrdfinnudesionsiin stroke 3o thromboembolism
mmdw@ﬂwﬁﬁsséﬁ’u eGFR ﬁzjmj’] yanntgninisy
g9ann1siAn fatal stroke %39 fatal bleeding (hazard
ratio (HR) 0.71, 95% confidence interval (CI) 0.57, 0.88)
MsLEeTINNISAlanazaandan (HR 0.80, 95%CI
0.74, 0.88) wagN5Ld@8TINANYINE1LMH (HR 0.64, 95%Cl
0.60, 0.69) peIil A eaRAlungy non - end stage
CKD Tuvnigfingal end - stage CKD vidold3unisunda
nowilaty grnsnsuldansnsnsdedin® - eehals
fnu flunansfneisieauingnsnsuansnsnis
HedInannnnanvned1adidedidgynieada (HR 0.85,
959%C1 0.72-0.99) lugtheildzunmstrinmaunlai
flAzuuy CHA DS_ - VASC score annninvsewinfiu 2 us
laewannisiin fatal stroke 139 fatal bleeding uag
nsidedinanlsaiilanasviaeniden’ @un1sAnn1g
\ienaenIuLIl (major bleeding) fuwudn s
Audsssansiin major bleeding lungu end - stage
CKD 1nn3Ng8 non-end-stage CKD lngnniwiien
pandinuinniign Ao nnwidensenlumaiueimis
(gastrointestinal bleeding) 03831 Aiv AIzldensonlU
nglvianfswe (intracranial bleeding) uag fatal bleeding’

ndeyadisunandliiiui auRnisalvednis
AnnneidenseniiutunussezedsalnEeds 3od
msﬁﬂmﬁwwam%mwLLazmmﬂaamﬁwmé’ﬂwﬁ
lsaladesiudsluszninadildennsnsy Taeei
Toluntsuszifiudseansninuazaiuvasniuuss
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n13¥nwinave1nTnsululagdull 2 a1 laud INR
variability wag time in therapeutic range (TTR) Fad
n3AnwILUTBUTIBUAINAINITY0AT INR variability
uaz TTR wan1sAnwIwud1 A1 INR variability @115
Ussuiunaldiinindn TTR widslaifinns@nunditen
INR variability mﬂﬁ’ﬂumaﬂsmﬁu;ﬁﬂw‘liﬂlmL'%ya%’aﬁ‘l,%
155U Tag INR variability {uailduseduey
WJeauuvesan INR Afaldanen INR wnune Tae
FUnofifien INR variability g¢ vunef sid1 INR of
wandradmunennn winuinndgaadmungagiiia
anuidssienisiinnzidonsen warmntesningi
wWhne szifinmnuidssdensiinnzauidengasiu
n13AUINMAT INR variability dnaneds laun 35ves
Fihn 33984 Cannegieter wagAdoauLInTzLLY
INR (standard deviation of INR; SDINR) usitlaqUugalsidl
nsszydnuisiaianlunisiumeni
dmuen TTR Ao dasnandigfiaedian INR oglu
seauitanung dn1sAuiunaneds widaguudalud
nssrydaauiaisidigalunsduimand dnsy
LnasAiveuenfanisilguAIngIveaTzUUAITLa
Q’ﬂwﬁiéf%’umﬁmmnwﬁﬁfmauﬁaﬂ (high - quality
anticoagulation management; HQACM) “Lugiﬂwﬁi%’
g9 3umnegereafiewsesuldunuudiegnadon
1 Wau AmMUAIININTEIUNYEY TTR 21ANSATLINAIE
FlatEnisnseglutasiesay 60-70" " FeenAduilld
A TTRaNnA3eeaE 60 uMiuuAnsgIUvesen TTR
hadl Snsdnwen TTR lufithelsalaiSosefifutssnuen
MSWFunUI Mavituesn TTR duugfunisanad
gesdnTIMIme shnnsinnsnaniorilannden
Lazdnsmainduidengasulnsioniznisiia stroke'
seslsfimumansineiludesionudeiu vmsine
spyIthediflszdiu eGFR Heendt 60 ua./unil/1.73
A3y, wiifesazuesdn TTR sndnfUhenguidisssu
eGFR 1nN31 60 wa./AN7/1.73 asa. Tuvaigiiunanis
Anwszytigendt usen TTR 919 2 nsfinwdeglu
¥9¥e8ay 60-75" TsaenndoafuAmnsgIuves TTR
fifvunineaseglurieiesas 60- 70" wazminavan
AnudsweInsiinensldfisszasdainenndnity
(intracranial bleeding, ischemic stroke, myocardial
infarction v3en151deTin) lufihenneiilaesuudy
Wi (atrial fibrillation; AF) il eGFR e 30 wa./
WIN/1.73 @34, AI3HAT TTR Wnninsevay 75"
Mndeyatnediy szfiuinguieifnisianures
lnunnsestivwaldumuauen INR Tieglugradmuneg

voldn TTR mndfidinshauveslauni widoya
fandndalegrialulssmeuauiods muissmelne
UsgnautudagiuiisuudtasiidulsalaFesumniu
mnnsnwitelsalaidesilulssmalvenuaugn
Jowar 17.5 ¥09UTEIINT WAYAIEANUAINTININIS
windlunisquasnwgUlelvidengtiueny uiudiae
naui3aiinndy waeillonatiagldsusndunisudesh
vosdonnntu esmnitelsalnFeslnsamslungy
HUaefil eGFR shazilenmaiinAuinunAvesszuums
udwusadonunniuriudieiu’® 2
Tsanegunasvdniguasildennimidulssanm
3,000 $esed Tudnuiilsalaesadulsnian (e
wafiTsmsldsunsguasgndlnddasdulsyaning
wazauUasnfoaInnslidondsussmealnedafosnis
msAnwiudluEewesn INR variability wazen TTR
dieliyaansmenswmeiinnuieudleiaUselon]
uazdamsszTrannisliorninduluiiaelsalaFess
wazannsahdeyanUsuERmnsantuiaelunguil

jaqua:dsnas
nsfnwdifunisAnwiaiuduiussening
A1 INR variability fun1syieuvedls wazauauwus
5¥1319A1 TTR Aunmsvhauvedls leeiudeyadeu
Mé’ﬂmﬂm@;lﬂwa (retrospective cohort study) Iuﬁﬂw
uenynefizulionisiuafusnilsmenuiasvia
sewinefuil 1 unsiAu 2560 S 30 fquisu 2563
ngudeyadidnnsednduaslsineiuia inadinig
Aadonftasidnsaunisinu fe 1) Wuflheuend
fongiaud 18 Tiuly 2) Fuldorndrsundausni
Tsimew1as193d iedesfuniednwinnizduiden
gasuludaudlding 9 vee115W3Y way 3) WEARY
nanssnuisieoslulssnenuiasnyidauiian INR oy
Tudhatmneegeden 2 afsindetu Tnefudeya
A1 INR Nnadafifvasunlsaneuia daunusinig
Amdengiheeanainnisine fe 1) iufUaediien
INR faldoglutrindmaneudildannsofaniudeya
solel 2) 1uduheflaildunisnsia eGFR anelu
sypznaiinsine uaz 3) Wuftaedldsunns
UnUanaunula (renal replacement therapy; RRT)
FUhefkunasinisAnideniiisiunisinwiazgnuns
ponilu 2 ngupuTEiu eGFR dednnalngltaunis
chronic kidney disease epidemiology collaboration
equation (CKD-EPI) ndufl 1 su1efs fUaefdien
eGFR wnnIwisewiniu 60 wa./u1i/1.73 Asal. uag
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naudl 2 nefs flhefiilen eGFR Heonin 60 wa./
udi/1.73 a3 wazdlildsunisiidanaunulavidl
A1 eGFR wosftheonaiinisidaountas vilsiszes
voslsalnidesavdouutasld dedunisudanguiiie
puseiu eGFR lusuideiaslden eGFR fifinns
pralutuiilndidsafuiuizuldonnninisuadausn
Tunnsduauindegeiililunisdnunlignsves
Wayne WD @sdfoslindusiogreussann 385 51¢
lneiin1sdufiegnadnsnauidenasiinsgrinieaia
Iagldlusunsu SPSS version 22.0 THadi@@enssaiun
ileeSungaadnuazduyana tnsnismdiua Josas
Aads wazdudsnuuinasgiu Mmaiouiiisutoya
WeUSunuazly student t-test for equal variance Tu
nssldayaiinisnszarguuulnid uazld Mann - Whitney
U test nsdidayaiinszneuuubivnfidiudeyaidnmunin
wWisuigulagly chi- square test

nsfnwiliunsiusesisessunifennanse
N33 I938555UN I TuNYEd Tsanenunas i s
1A3an15 205/2563

Wa

nnmsiuteyadounainngudeyadidnnsednd
yoslsangasvin seninedudl 1 unsian 2560 s
30 fiquen 2563 Ethefiunausinisidostmun 570 11

Inclusion criteria (n = 1,675)

. Wuftheuen ongaaus 18 Vyuly
. BulfenndviFuasausnitsn.s w3 (ndeusld)

a o oA a '
. WAnnRansinyseliiosaulian INR aglut
Whndne >2 ASsRnnaiu

Farnmssmnnaunsieginisiisiua 385 e il
Srununguiedidlungui 1 wag 2 unnssiuroutng
1 fRdedddnmsfnanuudadniitelisiuauiieds
Tuusiaznaulndifssiusnniian (ngudl 1: ngudl 2 Wity
2:1) laggufioe1998 SPSS program (gﬂﬁ 1) 4
Q’ﬂwﬁmummsﬁﬁwm 390 518 \DuwAndgs 217 518
($oway 55.64) waviwAwrie 173 518 (3ovay 44.36)
(p-value = .113) @1giad8 61.00+17.39 U (p-value
< 001) Tnegfthelunguil 1 wag 2 Fd1uau 260 uaz
130 519 (Sowaz 66.67 way 33.33) mwa1nu Toudld
g1 fEuinuiniign 3 Suiu Tiud angilaves
Uudunia (non-valvular AF) $1uau 131 51 (Sovay
33.59) setaun fo WSumsidiniudsuauilaiien
(mechanical valve replacement) 31U 84 §18
(Soway 21.54) LLasmw?ﬁJLﬁamqﬂﬁy’waamﬁamﬁw
fan (deep vein thrombosis; DVT) 91u2u 40 518
(Foway 10.26) aua1au (p-value < .001) @19sU
Tsasauuenmileainlsafiddevsldveseninsnizu
3 gudiuusn laun lsaAnnusuladings (hypertension)
1UIU 85 918 (Sovay 42.29) 59991 A9 15ALUIINUY
fiafl 2 (diabetes mellitus type 2) §7uau 37 318
(Sovay 18.41) wazlsalvsiuludoniinund (dyslipidemia)
117U 30 578 (Foeaz 14.93) muadu (p-value = .520)
(37971 1)

'd N\
Exclusion criteria

(n=1,105)
1. fid1 INR geldeglutrndinunsudalyl
p|  awnsoinnudeyasiold (n = 106)

v

2. l4dl@sunismsaaen eGFR nmeluszezingn

njvUogoonidu 2 nguaus:au eGFR (n = 570)
nuil 1: eGFR >60 1a./ufl/1.73 a5l (n = 398)

mhmsfinw (n = 947)
3. Wudthedlesumstamauwnula (n = 52)

naudl 2: eGFR <60 1a./u1#1/1.73 nau. wazdildldsunsthdamaunule

(n=172)

|

duUseignsounisAnu Taeld SPSS program (n = 390)

ngufl 1: eGFR >60 18./ufi/1.73 a5l (n = 260)

NAuN 2: eGFR <60 ua./udl/1.73 nisu. uazdlilasunisuintanaunuila

(n = 130)

[
[
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a1s1vf 1 dnwaugiluvresUlsiunueinidy (n = 390)

w1s1i109s
gt (fovaz) 390 (100.00) 260 (66.67) 130 (33.33) -
818 median (Q,, Q,) @) o100 >0 1200 <.001
) (49.00, 54.00) (41.55, 66.00) (64.00, 81.00)
wA (Fouaz) 113
Y18 173 (44.36) 108 (27.69) 65 (16.67)
e 217 (55.64) 152 (38.97) 65 (16.67)
Fausldernimzu Gewaz) <.001
Non - valvular AF 131 (33.59) 55 (14.10) 76 (19.49)
Mechanical valve replacement 84 (21.54) 68 (17.44) 16 (4.10)
DVT 40 (10.26) 29 (7.44) 11 (2.82)
Ischemic stroke 29 (7.44) 21 (5.38) 8 (2.05)
PE 21 (5.38) 20 (5.13) 1 (0.26)
Thrombosis of other specified veins 21 (5.38) 16 (4.10) 5(1.28)
AF with mechanical valve replacement 11(2.82) 9 (2.31) 2(0.51)
AF with stroke/TIA 10 (2.56) 6 (1.54) 4 (1.03)
Others 43 (11.03) 36 (9.23) 7(1.79)
15a3u (5oaz) 520
Hypertension 85 (47.75) 38 (21.35) 47 (26.40)
Diabetes mellitus type 2 37 (20.79) 10 (5.62) 27 (15.17)
Dyslipidemia 30 (16.85) 9 (5.06) 21 (11.80)
Congestive heart failure 26 (14.61) 13 (7.30) 13 (7.30)

nNguil 1: eGFR >60 18./u17/1.73 954, NGuTl 2: eGFR <60 1a./u1ii/1.73 w3, uasdlailasunsrtamaunuls,
median (interquartile range (IQR)) fi9 AWisEg 1Y (AIaETEINAIBINE) eGFR; estimated glomerular filtration rate,
AF; atrial fibrillation, DVT; deep vein thrombosis, PE; pulmonary embolism, TIA; transient ischemic attack, Others:
Tetralogy of Fallot (TOF), dilated cardiomyopathy (DCM), ventricular septal defect (VSD), pulmonary hypertension
(PHT), p-value < .05 uanien1siiea g Naad

wWan1sANuIA INR variability n1a:ANTTR

desmndayaiildanmsienesiidesiusimanszneiuuubiung Jmaseumiuuanisesiisegiulungs
magrausazngulagly Mann - Whitney U test

A1 INR variability (Fihn’s method)

dHosnnitheusmeduiielnififedildonisituasinansad INR fes 1 ada silildansnsiun
A1 INR variability anugmsasnanlannste ludiuaugte 390 18 awnsad1wInel INR variability ta 255 518
(Fovaz 65.38) Tnogthelunguil 1 anunsaduamAl INR variability 16 152 518 ($esag 58.46 vesdwugie
Tunguit 1) wazgthelunguil 2 annsafmulsie INR variability 16 103 518 (ewaz 79.23 vesdwaugiely
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'
oA

g 2) Farnslseguveda INR variability TugUiema 2

9
oA

naufe 0.15 Tnegthelunguil 1 uag 2 fldssegiuves
A1 INR variability 17U 0.12 wag 0.19 auadiu Jewu
ANLANASOENNITE A 19ads (p-value = .010)
(571971 2)

A1 TTR (Rosendaal’s method)

\os91nfUasunssiefidn INR aguontas
Whvaneann uaziiszeesinenanangian INR utazass
aiwindu iilalansnsaduinen TTR anugnsaangin
lonnsne Tudrwiugdhe 390 siganansarmuIna TTR
16 141 50 (Fevay 36.15) Taggthelungudl 1 anansa
AR TTR 10 90 918 (Fesag 34.62 vesduiugUae
Tunguit 1) waggthelungudl 2 awnsadumen TTR
16 51 519 Bowar 39.23 vesdwaugtelungud 2) 3
Assegiuvesen TTR Tuffthevis 2 ndufie Sovay 60.22
Tnogthelunguil 1 uas 2 fiandisgiuvesd TTR fevay

61.86 wazSavay 54.04 snudnu Faluudazngulaiianiig
WANANNEDR (p-value = .133) (1152199 2)

Jode3du ) Rowilimadon INR variability
na:A1 TTR

dwfudladedug flenaiinadenn INR variability
wazen TTR Hu Adeldfnwuse fRnmsldenifinsuns
Aseivennsnnsuresiieusassie wafeldnunis
Wasuuvasen INR Mvhlsieguentaadmanesmine
AUrglasusmivennivity lneseduanusunseves
MIAnSunIizen (severity) ivszidiu fie sedu major B9
mnefsafifntuanailigihefinisns viededin®
F18n15eTIinsunsisefuenn B usesu major Tunis
ﬁﬂmﬂiﬁuﬁ amiodarone, azithromycin, clarithromycin,
ciprofloxacin, fenofibrate, gemfibrozil, levofloxacin,

metronidazole, rosuvastatin, simvastatin

a1s10A 2 AL5Eg1U (median) wazAdesEnIneAIalng (interquartile range; IQR) w84A1 INR

variability wage TTR

wasa0109S

INR variability 0.15 (0.04, 0.34)

0.12(0.02,0.29) 0.19 (0.07, 0.38) .010

60.22

Time in therapeutic range; TTR
(32.18, 89.02)

61.86
(42.20, 92.34)

54.04
(26.67,82.11)

133

VIIENNIR): Aiiuanalussnie median (Q1, O3), p-value < .05 kanidansiiea N 19ad8, INR variability (Fihn’s
method) upiildszdiunaiandeavuuyesa INR 75al899087 INR ivane Tnegagiidinn INR variability g9 e
A1 INR aghuantnthuuien, TR (Rosendaal’s method) (Tumilgsssiulsanan IMaE A INUABAA YN TS SN
Faee1975M5U T high - quality anticoagulation management (HOACM) A MuA3I11935714%89 TTR 9I0N15AININAIE
351035 wilemasoglurasiosay 60- 70 lag TTR Soeas 60 waned Tu 100 $u Fuszanas 40 Suiigiaedpamideswonisiin

N1zideneeNY3eN 1 ANEENARY

J91sd
N13UsEIUYSEANS A NAZANUADAABYDINT
$rw1a88121593uagldA1 INR variability wazan
TTR TunisAnunilldanansasuamen INR variability
Tlugtaeynae iiesngirsuesoidugiaelnii
iesuldenniunazinansavdn INR ies 1 ads
Fawudn A1 INR variability Tugthenguil 1 wag 2 4
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Abstract

Background: Next-generation sequencing (NGS) has become an increasingly important
technique for identifying the unknown causes of pediatric epilepsy. NGS increased the diagnostic yield by
at least 30-40% in children with epilepsy, but these data in Thai children is still limited. This study aimed
to determine the diagnostic yield and factors associated with the detection of disease-causing genes by
NGS in children with unknown causes of epilepsy in Thailand. Methods: A single-center retrospective study
of 42 children with unknown causes of epilepsy who had available NGS results for the diagnosis of genetic
epilepsy from Jan 1st, 2015 to June 30th, 2021, was conducted at Queen Sirikit National Institute of Child
Health, Thailand. Patients with identified causes of epilepsy were excluded. Gene variants were classified
based on their pathogenicity, and related clinical factors were determined. Results: Of the 42 unexplained
causes of epilepsy with available results from their NGS tests, 50% had a disease-causing gene detected
and were identified as genetically causing epilepsy. Among these 21 patients with NGS-identified genetic
epilepsy, 57.1% were female, 33.3% had a family history of epilepsy, 4.8% had a history of consanguinity,
and all of them were developmentally delayed. The most common identified disease-causing gene was
SCN1A (38.1%). The factor significantly associated with the detection of disease-causing genes was Dravet

phenotype (p-value = .004), and other clinical parameters were not significant factors. Furthermore,
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the change in patient management after available NGS results was significantly greater in patients with

NGS-identified genetic epilepsy than in those without NGS-identified genetic epilepsy (61.9% vs. 4.8%,

p < .001). Conclusions: Genetic testing should be advised for finding disease-causing genes in children with

undiscovered causes of epilepsy since genetic abnormalities were discovered by NGS in 50% of children

with unknown causes of epilepsy, and the clinical care for these patients may change.

Keywords: Genetic, Epilepsy, Children, Next-generation sequencing (NGS)
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Introduction

Epilepsy is a most common chronic
neurological disease that affects individuals of
all ages and has a worldwide distribution' The
incidence of epilepsy in children ranges from
41-187/100,000.” According to the 2017 International
League Against Epilepsy (ILAE) Classification of the
Epilepsies, there are six subgroups of epilepsy
etiologies: structural, genetic, infectious, metabolic,
immune, and unknown. These subgroups were chosen
due to their potential therapeutic implications.’
Although many underlying disease mechanisms can
lead to epilepsy, the cause of the disease is still
unknown in about 50% of cases globally."

Genetics has had a long-recognized role
in epilepsy, particularly familial epilepsy and
epilepsy of unknown cause, which was formerly

»4

called “idiopathic epilepsy””. The American College
of Medical Genetics has recommended the term
“variant” as the preferred term, with various levels
of evidence for pathogenicity that can be attributed
to each variant. These are based on the strengths of
association between a gene and a given phenotype
(gene - level evidence), as well as on amino acid
conservation across species and gene paralogs,
family segregation data, and presence or absence
in clinical and research databases or population
databases®. The main types of gene variants associated
with epilepsy, as well as other diseases, are 1) single
nucleotide variants (1 base pair), 2) small insertions




and deletions that may or may not result in a
shift in the reading frame of the gene, and 3)
structural variation in the form of microdeletions/
microduplications or chromosomal monosomy/
trisomy or chromosomal rearrangements.*
However, prior to the development of
next - generation sequencing (NGS), low - throughput
technologies for genetic testing (primarily Sanger
sequencing), and phenotypic and genotypic
heterogeneity prevented the majority of patients
from receiving a molecular diagnosis, even if they
had disorders with a clear genetic etiology. Since
the beginning of the 21° century, NGS, notably in
monogenic epilepsy syndromes, has gained importance
as a method for identifying the enigmatic causes of
pediatric epilepsy.” In recent studies, NGS boosted the
diagnosticyield of unknown causes of epilepsy by at least
30-40%.”> These findings have considerably
benefited in understanding the etiologies of
epilepsy in the clinical practice, and set the stage for
developing molecularly focused treatments.®
Despite these notable advancements, the
molecular causes of the majority of pediatric
patients with epilepsy remain elusive. Furthermore,
most of these studies have been conducted
among children from developed countries®,
particularly the Caucasian population, and fewer
among Asian and Thai children. This study aimed to
determine the diagnostic yield and factors associated
with the detection of disease - causing genes by NGS

in children with unknown causes of epilepsy.

Materials and Methods

We conducted a retrospective study at Queen
Sirikit National Institute of Child Health (QSNICH),
a 435 - bed national tertiary care children’s hospital
located in Bangkok, Thailand. This study was
approved by the Ethics Committee of QSNICH,
Department of Medical Services, Ministry of Public
Health, Thailand (REC 052/2564).

Patients aged 18 years or younger (from birth
to 18 years old) with a diagnosis of epilepsy with
unknown cause who had available NGS results at

QSNICH between January 1%, 2015, and June 30",
2021, were included. Exclusion criteria included
epilepsy were caused by structural abnormality,
metabolic, central nervous system (CNS)
infection and immune caused, Known caused of
genetic epilepsy such as chromosomal anomaly,
tuberous sclerosis or syndromic caused, and
lacking information. NGS test included epilepsy
gene panel, whole exome sequencing (WES), and
whole genome sequencing (WGS) were performed
in individual patient depending upon availability
of the test at the time. The NGS tests of study
patients was sent to Department of Medical Science,
Ministry of Public Health (Thailand), Excellent Center
for Medical Genetics, King Chulalongkorn Memorial
Hospital (Thailand), or the laboratory of INVITAE
company (Thailand). Patients with known causes
of epilepsy (structural, infectious, metabolic, and
immune causes) and certain genetic epilepsy with
known syndromic or chromosomal etiologies were
excluded. All patients were examined and diagnosed
by a pediatric neurologist.

Data collected from patient medical records
included demographic information, history of
epilepsy, underlying co - morbidities, results of
specific investigations (i.e., electroencephalography
(EEG), brain imaging, and metabolic screening), clinical
management, and patient outcomes.

Gene variants were classified into the
following categories according to Standards and
Guidelines for the Interpretation of Sequence Variants:
pathogenic, likely pathogenic, uncertain significance,
likely benign, and benign based on their pathogenicity,
and related clinical factors for the detected gene
variants’. NGS -identified genetic epilepsy was
defined as epilepsy in which disease - causing genes
(pathogenic variants or likely pathogenic variants)
were discovered by NGS tests

Statistical analysis
Data were presented as numbers and
percentages for categorical data and as mean and

standard deviation for normally distributed data
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or median and range for non-normally distributed
data. Quantitative variables were compared
using the t-test or Mann-Whitney U test, while
qualitative variables were compared using
Fisher’s exact test or chi-square test. All statistical
analyses were performed using IBM SPSS Statistics
version 18 (SPSS, Inc., Chicago, IL, USA). A p-value
of 0.05 or lower was considered statistically
significant.

Results

Forty - two pediatric patients with unknown
causes of epilepsy were included in this study; 47.6%
of them were female, the median age was 59.5
months (range 6.0 to 218.0 months). Developmental
delay was observed in nearly all patients (n = 41,
97.6%), and perinatal complications were found in
33.3% of them (Table 1).

Twenty - one patients (50%) were classified
as having NGS -identified genetic epilepsy. The
most common identified disease - causing gene was
SCN1A (38.1%). Other disease - causing gene were also
observed, such as KCNT1, KCNQ2, SCN8A, STXBP1,
GABRB3, and CKNSR2 (Table 2). Among these patients,
57.1% were female, 33.3% had a family history of
epilepsy, 4.8% had a history of consanguinity, and all
of them were developmentally delayed. Generalized
tonic seizures were the most common seizure type
(61.9%).

In comparisons between patients with or
without NGS - identified genetic epilepsy,
proportion of co - morbidities including intellectual
disability, mental retardation was higher in
patients without NGS -identified genetic epilepsy
compared to those with NGS - identified
genetic epilepsy (28.6% vs 4.8%, p = < .05) (Table 1).
Ten patients who were suspicious of the Dravet
phenotype were included in our study had a
history of severe myoclonic epilepsy in
infancy and pertussis vaccine encephalopathy,
starting in the first year of life, triggered by febrile or
afebrile conditions with recurrent status epilepticus
(SE), as well as a slowing of developmental and
cognitive skills. In our study showed patients
with Dravet phenotype were more likely to have
NGS - identified genetic epilepsy than those without
NGS - identified genetic epilepsy (42.9% vs. 4.8%, p
=.004) (Table 1). Changing management after being
genetically identified occurred in 13 patients with
NGS -identified genetic epilepsy compared to those
without NGS -identified genetic epilepsy (61.9% vs.
4.8%, p < .001) (Table 1). For example, in patients
with the SCN1A gene variant, the avoidance of sodium
channel anti- seizure medicine was recommended
by responsible physicians. While rates of seizure - free
status at 6 months following the availability of NGS
results did not differ between the two groups
(Table 1).

Table 1. Patient characteristics between patients with Next Generation Sequencing (NGS)

identified genetic epilepsy and those with negative NGS

Total patients

(n=42)
n (%)

NGS - identified
genetic epilepsy
(n=21)

n (%)

NGS-negative
(n=21)
n (%)

p - value

Female gender 20 (47.6) 12 (57.1) 8 (38.1) 216
Age (months) (min - max) 59.5 (6.0-218.0) 62.0 (24.0-190.0) 57.0 (6.0-218.0) 725
2,890 2,850 2,940
Birth weight (grams) (min - max) 237
(2,100-3,890) (2,200-3,890) (2,100 - 3,890)
Co - morbidities 7(16.7) 1(4.8) 6 (28.6) .038
Developmental delay 41 (97.6) 21 (100) 20 (95.2)
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Total patients

(n=42)
n (%)

NGS -identified

genetic epilepsy

(n=21)
n (%)

NGS-negative
(n=21)
n (%)

p - value

Family history of epilepsy 20 (47.6) 7(33.3) 13 (61.9) 064
Consanguinity 1(2.4) 1(4.8) 0 (0) 311
History of perinatal complications 14 (33.3) 7(33.3) 7 (33.3) 1.000
Types of seizures*
1. Focal seizure 20 (47.6) 8(38.1) 12 (57.1) 217
2. Generalized seizure
2.1 Generalized tonic - clonic 17 (40.5) 11 (52.4) 6 (28.6) 116
2.2 Generalized tonic 20 (47.6) 13(61.9) 7 (33.3) 064
2.3 Generalized clonic 7(16.7) 3(14.3) 4(19.0) 679
2.4 Myoclonic 15 (35.7) 10 (47.6) 5(23.8) 107
3. Multiple types of seizures 24 (57.1) 14 (66.7) 10 (47.6) 212
Status epilepticus 15 (35.7) 8(38.1) 7(33.3) 747
Neonatal seizure 7(16.7) 4(19.0) 3(14.3) 679
Age of seizure onset (months)
(rin - ) 5.0 (0.07-172.0) 4.0 (0.1-144.0) 5.0 (0.07-172.0) .743
Seizure onset before 1 year of age 31(73.8) 16 (76.2) 15(71.4) 726
Age of epilepsy onset (months)
(rin - mas) 6.0 (0.1-176.0) 6.0 (0.1-145.0) 7.0(0.1-176.0) 753
Numbers of current ASMs 2(1-4) 2(1-4) 3(1-4) 425
Numbers of ASMs failure (min - max) 2(0-8) 2(0-8) 3(0-8) 207
Characteristics of epilepsy
- Epileptic encephalopathy 19/41 (46.3) 7/21 (33.3) 12/20 (60.0) .087
- Any epilepsy syndromes 16 (38.1) 11 (52.4) 5(23.8) .057
- Dravet phenotype 10 (23.8) 9 (42.9) 1(4.8) .004
- Drug - resistant epilepsy 26 (61.9) 10 (47.6) 16 (76.2) .057
- Abnormal EEG 33/39 (84.6) 15/20 (75.0) 18/19 (94.7) .088
Management and outcomes of epilepsy
Change in management after know-
o NGS reslts 14 (33.3) 13 (61.9) 1(4.8) <.001
Seizure - free status at 6 months after
14/38 (36.8) 6/20 (30.0) 8/18 (44.4) 357

knowing NGS results

ASM = Antiseizure medication, *Some patients had > 1 seizure types.

“ ie., avoid sodium channels in SCN1A, quinidine - sulfate in KCNT1, high-dose phenytoin in SCN8A, and

carbamazepine in KCNQZ.
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Table 2. Disease-causing genes discovered
by NGS in this study

Disease-causing ‘ Numbers of patients

genes n (%)
ATP1A2 1(4.8)
CDKL5 1(4.8)
CLCN5 1(4.8)
CLCN8 1(4.8)
CNKSR2 1(4.8)
GABRA3 1(4.8)
GABRA5 1(4.8)
KCNB1 1(4.8)
KCNQ2 1(4.8)
KCNT1 1(4.8)
SCN1A 8 (38.1)
SCN8A 1(4.8)
STXBP1 1(4.8)
UNC80 1(4.8)
Discussion

This study showed a number of significant
findings: First, 50% of Thai children with unidentified
causes of epilepsy had disease - causing genes
discovered by NGS tests. Second, SCN1A was shown
to be the most common disease - causing gene,
accounting for 40% of the patients. Third, the change
in clinical care was demonstrated in approximately
70% of patients with known disease - causing genes.

The etiology of epilepsy disorders includes
genetic variables quite significantly. Numerous
gene variants from individuals with epilepsy have
been found in recent genomic research employing
NGS techniques. These discoveries have great-
ly aided in determining the etiology of epilepsy,
and laid the foundation for creating molecularly
targeted therapies."® However, there are a limited
number of studies focused on genetically

causing epilepsy in Thai children®°. Most of these

Jsarsnsunisiwng UA 49 adui 2 Iuveu -

publications were case reports and case series with
a small number of study participants'®*.

Our findings were similar to those of other
large studies from Asian countries. The recent study
in Thailand demonstrated the diagnostic yield
was 64% evaluating 103 unrelated children with
infantile - onset drug - resistant epilepsy who had
exome NGS as the first - tier genetic testing. The most
frequent disease - causing genes were SCN1A (13%),
followed by KCNQ2 (8%) and 43% of patients had their
management changed as a result of a molecular
diagnosis.” The study in China revealed pathogenic
or likely pathogenic variants were observed in 37%
of 320 children with epilepsy who had genetic
sequencing with the most frequently observed
disease - causing genes were SCN1A (11%), PRRT2
(8%), and TSC2 (7%); and 13% were found to be
specifically treatable for the underlying genetic cause
identified by genome sequencing.”

As previously described in the literature, the
diagnostic yield of NGS tests for genetic epilepsy
may vary from 3-50%;'® the variations in the
diagnostic yield of NGS for genetic epilepsy in
several studies can be explained by differences in the
profiles of study patients as well as differences in the
numbers, selected genes, and techniques included
in the genetic test panels.” ™ '* Larger genetic panels
and WES demonstrate significantly higher yields."

SCN1A was the most often found disease
- causing gene in other studies from Asian
countries, which is similar to our study;®* > "'
nevertheless, the reports of detected pathologic
or likely pathologic variants in children with
unexplained causes of epilepsy may differ among
clinical settings, regions, and timeframes.'

Numerous studies have investigated how a
particular genetic diagnosis affects management,
similar to this study.'® ' In the large cohort of
pediatric patients referred for epilepsy gene panel
testing, 33% of the >1,500 patients with a positive
molecular genetic diagnosis had an actionable variant.
Over 50% of the actionable findings related to the
avoidance of contraindicated antiseizure medications,




primarily sodium channel blockers in SCN1A -related
epilepsies, and 40% of the actionable findings related
to appropriate anti- epileptic drug selection."

Contrary to earlier studies'® ®, this study did
not find that presentation in the first month of life,
drug - resistant seizures, presence of developmental
and epileptic encephalopathy, and the presence of
neurodevelopmental comorbidities were significantly
associated with an increased likelihood of a positive
diagnostic result for genetic epilepsy.'®* This is likely
because there were very few patients (7 cases) in this
study having neonatal seizures.

The strength of this study included the fact
that it was the first study to focus on children
with unknown causes of epilepsy in Thailand. We
acknowledged the limitations: First, the retrospective
nature of this study may impact the study findings
due to missing data and selective bias. Second, the
small number of study patients limited us to further
subgroup analysis. Third, advancing genetic methods
for the diagnosis of genetic epilepsy may influence
the probability of the detection of patients’ genetic
abnormalities and result in a change in diagnostic
yield and clinical management. Fourth, this is a single
center study, that may prevent generalizability to
other healthcare levels.

Identification of genetic etiologies of epilepsy
can help with the choice of appropriate
pharmacotherapeutic approaches, reduction in

the number of unnecessary diagnostic procedures
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required, and timely administration of other non -
antiepileptic drug therapies. In addition, further
research is needed to recognize the clinical
implications and possible utility of NGS in Thailand’s

standard clinical practice.

Conclusions

Genetic abnormalities were identified by NGS
in 50% of pediatric patients with unknown causes
of epilepsy in Thailand, and the management of the
patient was modified in 70% after the availability
of genetic test results. These findings highlight the
importance of genetic testing should be performed
in selected pediatric patients with unknown causes
of epilepsy.
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Abstract

Background: Nasal obstruction is the most common rhinologic complaint that affects
quality of life. There was no available fast and easy - to - use questionnaire related to nasal obstruction
symptoms in Thai language. Objective: To translating and cross - culturally adapting the nasal
obstruction symptom evaluation score into Thai (T - NOSE score) and to assess the validity,
reliability of the translated version. Method: A cross - sectional study was conducted in adult
patients with nasal obstruction in otolaryngology department at Rajavithi hospital from October
2020 - July 2021. The Beaton protocol for cross - cultural adaptation was used in the translation
process. Five otorhinolaryngologists were asked to assess content validity while 30 participants were
asked to fill in the questionnaire to assess Cronbach’s @ for internal consistency. Pearson correlation
coefficient was used between T - NOSE score, visual analog score (VAS score) and peak nasal inspiratory
(PNIF). Receiver operating characteristic (ROC) was applied to calculate area under the curve for cut
point, sensitivity, and specificity for screening nasal obstruction. Result: The T-NOSE score had good
content validity (IOC = 0.96). The Cronbach’s o was 0.872 which is satisfactory indicating good
internal consistency. 100 adult patients (41 males and 59 females) were recruited to assess
correlation. Pearson correlation between T - NOSE score and VAS showed a strong correlation (r = 0.849).
Simultaneously, T-NOSE score showed moderately reverse correlation with PNIF (r = -0.576) with
statistically significant. The appreciate cut off point of T-NOSE score for screening was 32.5 with a
sensitivity of 76.9 %, 64.6% specificity, 70.2% PPV and 72.1% NPV to predict nasal obstruction status.
Conclusion: Thai NOSE score is a valid and reliable questionnaire which can be used for screening
nasal obstruction symptom in adult Thai population.

Keyword: NOSE score, Quality of life, Nasal obstruction, VAS score, PNIF
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72.1% @3U: wuuaeun1s NOSE score atunwilved
AEInss Widedle wazannsathanlifansesniog
aunaadu luuszwnsinele

ANENATY: ATLUUNIZAYNARY, ALAINTIN, N1Ig
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unun (Introduction)
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(Material and Methods)
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NTIATNRANUARAASIVDIATBEE (intra and inter - rater agreement) MuadA Pearson’s correlation 91NNN3
NedaUAUAAITEAUTIAAYNINEDAT p-value < .05 WATBHLATUNISUTEIIINAMUENTINNITAAITUNNTIVY
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Wa (Result)
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a1s0A 2 wuuaaunu NOSE score fiwdatduntsineatuauysel
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1SV 3 LAMIAMILABAARDITENINUUUADUNIN NOSE score , visual analog scale WazlA3o9 peak nasal
inspiratory flow (PNIF) (n = 100 Aw)

VAS PNIF
r=0.849 r=-0.576
NOSE score
p value < .001 p value < .001

Pearson Correlation
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Pearson Correlation
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A1 NOSE score Muunzauaa 32.5 Azkuu 4A1AUll 76.9% A1ANNTNNIE 64.6% ANMIUIENaUIN 70.2%
ANYINUNERAAY 72.1% AILEAILUAISI9N 5
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ROC Curve
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NYARY
Disease
Predictive value
Positive Negative
Positive 40 17 PPV 70.2%
NOSE score
Negative 12 31 NPV 72.1%
Sensitivity & specificity Sensitivity 76.9% Specificity 64.6%

391sau (Discussion)
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A1 Pearson’s correlation aﬁuiﬁ 0.849 Wawleuiu
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score Waz VAS wuindlA1 Spearman’s correlation
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asu (Conclusion)
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Abstract

Background: Children born with severe hearing loss are deaf in both ears, which affects speech
and language development. Cochlear implant helps with hearing rehabilitation. Due to the situation of
COVID- 19 affecting the world, commuting to the hospital could lead to a risk of infection. As a result,
children with cochlear implants need rehabilitation to hear continuously. Objective: To study the hearing
ability of children with hearing impairment, post - cochlear implants, and to compare the development
of listening ability in children with hearing impairment post - cochlear implants who received an
auditory - verbal training (AVT) at a hospital, as well as AVT combined with onsite and online training.
Methods: A retro - prospective descriptive study on 51 children under five, with post-cochlear implants
was conducted from January 2005 to August 2021, usingthe patients’ medical records. Tools used to collect
data records were The Categories of Auditory Performance-Il, developed by Gilmore L. Scoring according
to CAP-Il has 10 levels, i.e., 0-9. Data were analyzed using descriptive statistics to examine the frequency,
mean, as well asstandard deviation. The statistics used for comparison were repeated measures ANOVA,
paired - samples t-test, and hypothesis testing. The result showed a statistical significance of p < .05.
Results: It was found that there was an increase in hearing ability of the research subjects with
post - cochlear implantation. AVT combined with onsite and online training improved listening ability better
than on - site -only AVT. Conclusion: There are many factors that impact the hearing ability of deaf children
after cochlear implantation. It depends on the duration of the cochlear implant.;the longer you wear it, the
more exposure to language input, the better your listening experience will become. A good cooperation
in auditory - verbal practice training combined with onsite & online improved their listening ability more
than those who received auditory - verbal training (AVT) in a hospital onsite only. It also helps children
post - cochlear implants have good language development.

Keywords: Children with Hearing Impairment, Cochlear Implantation, Conventional therapy and
Telerehabilitation
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lauszamyiieudwunaiuladesng q (n = 51 aw)

AEIWISaluNIsSWoKaLWIAQ

12 16U 24 102U 36 100U

Srwuthaldussammiion

one side 28 3.25+1.04 3.68+1.16 3.81+1.28 4.25+1.35 <.001
both side 14 4.14+1.03 5.00+0.88 5.64+1.01 6.29+1.27 <.001
Cl & HA 9 4.11+0.33 4.89+0.60 5.44+1.42 6.00+1.32 .015
AU luNISHNEINAR
vmi’ummdﬁ 2 ﬂ%ﬂ 26 3.96+0.82 4.65+1.02 5.08+1.38 5.58+1.50 <.001
nni’u g8y 1 ﬂ%ﬂ 13 3.77+£1.09 4.15+1.21 4.54+1.56 4.92+1.93 .061
AN 1 ﬂ%\‘i/ﬁﬂmﬁ 9 2.89+1.05 3.56+1.24 3.78+1.39 4.44+1.13 .020%*
faviaz 1 ﬂ%ﬁ 3 2.67+1.15 3.33+1.15 3.33+1.15 4.00+£1.73 557
MsuFuAseuUasdyayn
aﬁ%aua 46 3.76+0.95 4.43+1.03 4.83+1.35 5.33+1.48 <.001*
hjaﬁ'u,aua 5 2.60+1.34 2.60+1.34 2.60+1.34 3.20+1.79 .208

‘p-value < .05, ¢ = p-value from between groups testing, Cl = Cochlear Implant, HA = Hearing Aid

KaLUSBULTIBUNTTHAUIALEILNN T IUASHETB LANTRANUUANTBINIINS LR BUNENaIlASUNISNIAR L
Uszamyigulsane1u1asydn senIanisRALUL onsite U NSEALUY onsite & online WuINSHNKUY onsite
AUNMSEINLUY onsite & online fmuanansalunsilaunnneiug 1 iltud AN NanANTEAU .05 ARSI 2

A5 2 LWUTHULTEUAULANANAUTENINNISENLUL onsite AUNISRAKUU onsite & online SA1sWaLNAL
anunsalunsiteveadinfifianuunnsemsnislagunievdaldasumsindalauszamyiisndiead paired - samples

t-test

onsite & online
Js:innnisqiia (n=51)

Wnwona:wa

ATLULIRAENSAILNANLEENTalunNS T 3.69 1.09 4.98 1.63 -8.68 <.001*

*p-value < .05
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Abstract

Background: Precision is integral to the monitoring of bone mineral density (BMD) change
using dual energy X-ray absorptiometry (DXA). The International Society for Clinical Densitometry
(ISCD) stated that in addition to evaluate the accuracy of a DXA, the radiological technologist’s
precision assessment of BMD measurement is also required. Objective: To assess the radiological
technologists’s precision of the BMD measurement for lumbar spine, femoral neck, total hip and
forearm in adults at Rajavithi Hospital. Method: This study examined BMD measurement of 240
participants with a mean age 62.76 yr (SD = 8.85; range 45-90 yrs) for lumbar spine, femoral neck,
total hip, and forearm by 8 technologists. Each technologist measured 30 participants twice by
reposition, then the precision error (percent coefficient of variation; %CV) and 95% the least significant change
(LSC) were calculated and analyzed statistically. Result: There were statistically significant correlation in all
sites (0.994 - 0.998, p value < .05) for two BMD measurements. The precision error of BMD measurement by 8
technologists gave high precision in total hip, lumbar spine and femoral neck (%CV: 0.76%, 0.85%, and 1.10%
respectively) and within the ISCD criteria. The region with the highest error was the forearm (%CV:1.46%)
but still represented good reproducibility. When the participants were grouped by body mass index (BMI),
lumbar spine and femoral neck were found to be the highest error in the BMI > 25.0 kg/m” (%CV: 0.90% and
1.22%, respectively), but total hip and forearm regions were found to be the highest error in the BMI < 18.5
kg/m? (%CV: 1.08% and 2.41%, respectively). There were statistically significant differences of precision error
between technologists in all sites, but between different BMI groups, there were no statistically significant
differences in all sites. Conclusion: The precision assessment of BMD measurement by all technologists
had high precision and were within the ISCD criteria.

Keywords: Bone mineral density, Precision assessment, Least significant change (LSC)
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square standard deviation (SD

388@8 95" i’JlI‘VNﬁLﬂi’]%ﬂ%@ﬁﬂaﬂ’)ﬁﬁﬂﬁ]L%ﬂWiﬁmq
LLazL%ﬂaigmuéf’JEJ pair sample correlation wag
IAT1ERAIANLUTUTIU (analysis of variance:
ANOVA)*

Wa (Result)

naufee et lasanIsnsUsEIil precision
YOINIATINAVMLIULUUNTENFIBLATE AN
nsegn laame1u1aswdd Suudanun 240 918
Judane 23 519 (Bewaz 9.58) fnds 217 518 (Sovaz
90.42) nauseglienglady 62.76+8.85 U (129018
45-90 ) uaueeviavanilen BMI 10e 24.19 4.00
kg/m? (439918 15.68 - 41.00 ke/m?) elddinsuusngy
oondunguitiie BMI sindunaust (< 18.5 ke/m?) $1uau
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15 578 /1 BMI agluinaiun@ (18.5-25.0 kg/m?) F1uu 133 918 Uage BMI iunaet (> 25.0 kg/m?) duau
92 518 UaR9T18azlunluA1I1SR 1

3 | 4 o Ao o 1 o v o
Q1s1vN 1 ALRaY HBYFIU LASNHAYUVDINGUAIBYWITLUNATUDEY m’m@q WInUn tag BMI (n = 240)

Mean+SD
Minimum Maximum

Body mass index (kg/m?)(n = 240) 24.19+4.00 23.92 15.68 41.00

218 (U) 62.76+8.85 62.00 45.00 90.00

dgs (wng) 1.55+0.07 1.54 1.30 1.86

dwitih {lan3u) 58.26+10.87 56.75 30.70 107.60
BMI < 18.5 (n = 15)

218 (V) 63.80+9.10 62.00 46.00 81.00

dugs (wn3) 1.54+0.09 1.55 1.30 1.74

i [lan3u) 41.40+5.05 41.60 30.70 53.80
BMI 18.5-25.0 (n = 133)

218 (V) 63.06+9.28 63.00 45.00 90.00

duge (ns) 1.56+0.07 1.55 1.37 1.86

dmin [lan3u) 53.93+6.28 53.70 37.90 75.80
BMI > 25.0 (n = 92)

918 (V) 62.15+8.19 61.00 48.00 85.00

duge (ns) 1.54+0.07 1.54 1.43 1.80

i [lan3u) 67.28+9.61 64.65 52.80 107.60

BMI: Bone mass index (kg/m?); SD: Standard deviation

AlaAEANANIMLILLIUNTEEN vosnguitesslunsngaaniadl 1 uazedsil 2 safsdanuduiudly
mMansImILILunsEgnasell 1 waradedl 2 Tuusnunssgndundsdiuer Aonszgniuan nazgnasing uag
nszgnuudIuUang (0.997, 0.996, 0.998 uay 0.994 audwy) wuIdAIUFURUSTUeE 1 lTuAAYNINARH
(p-value < .05) uanss1oazidnlunsed 2

[

a1s10N 2 ANRRY karAIANALTUEYRIAIUNUILUUNTEANTUNNTNTIANN 2 AT TwunmUUTIMNTEANAY

VIRIEIULET ABNTEANAUYT NSzAnarinn UaznszgnuuudIuUane (n = 240)

BMD (g/cm?) 1= :\:/Ieeaas:;grgf nt 2 (I\I:I/Ieezsnuirgg)ent Correlation p-value
Lumbar spine (L1 - L4) 1.030+0.172 1.030+0.173 0.997 <.001*
Femoral neck 0.792+0.133 0.792+0.133 0.996 <.001*
Total hip 0.866+0.142 0.866+0.143 0.998 <.001*
Forearm 0.723+0.133 0.724+0.134 0.994 <.001*

BMD: Bone mineral density(g/cm’); SD: Standard deviation; *Significant at p - value < .05
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N"5UsEIlUAT precision error ¥83N13ATIAVIIMLILLLNTEANLALTNSIENTUNNEd1WIU 8 518 ﬁu‘%nmﬂsz@ﬂ
fundsdiued AensEanAuINTEaNasinn uaznseanuvudIuUae saTaAaAY precision error vasdaNTULAR
TeaziBealums1si 3 WUl %CV waze LSC,., Tunsdamunsesin¥sdnisunngina 8 :188 precision oy
Tunausinmsgud ISCD Amualuynudnamiduinasgiunsasamumuiuiunszgn Tagen precision error Lade
vosdmTuUSnaNsEgndundtded SD, = 0.009, %CV = 0.85% uaz LSC, . = 2.37% Aonsvgnaul SO,
= O.€O9, % CV = 1.10% Lay LSC95% = 3.05% ﬂ'ﬁ%@ﬂﬁﬂﬁ/\lﬂ SDRMS = 0.006, %CV = 0.76% uag LSC95% = 2.1'1%
swvisnsygauawEuUate SD, = 0.010, %CV = 1.46% waz LSC . = 4.05% Wui1An precision error geiign
wuilUshnanszgnuvudLUas sesasnfeuinanenszgniu nsvgndundsdued uaznszgnazinnaudiy

1SN 3 A1 precision error uazALRAEY precision error Guaﬂmim%ﬁ]mmwmLLﬂuﬂizaﬂﬁL’JmﬂizQﬂ

FunAsEed ABNTEANAUYT NIvanazlnn wavnseanuuudIuUagduunmunged@nIsunme

Lumbar spine BMD Femoral neck BMD Total Hip BMD Forearm BMD

0.012 1.62 4.48
0.76 212 0.009 1.12 310 0.008 0.84 233  0.012 1.43 3.97
0.95 263 0.013 1.72 475 0.007 094 260  0.009 1.22 3.37
0.47 1.29  0.004 048 1.34  0.004 041 1.14  0.004  0.48 1.32
0.89 247 0.007  0.95 262 0.007 099 273 0.009 1.34 3.70
1.19 3.31 0.010 1.18 327 0.006 0.75 208 0.019  2.89 8.01
0.33 0.91 0.002  0.33 090 0.004 0.44 1.21 0.003  0.38 1.04
0.40 1.10  0.004  0.49 136 0.005  0.58 1.60  0.005 0.58 1.61
0.85 237 0.009 1.10 3.05 0.006 0.76 2.11 0.010 1.46 4.05

Wn

D& root mean square - standard deviation; %CV: Percent coefficient of variation; LSC: least significant change of

95% confident; BMD: bone mineral density (¢/cm®); ISCD’s minimum acceptable precision for individual technologist

(%CV, LSC95%).' lumbar spine (1.9%, 5.3%), total Hip (1.8%, 5.0%) and femoral neck (2.5%, 6.9%)
WaAsnzranuwlsUsIY (analysis of variance; ANOVA) AN precision error suaqmim’mmwmmwuﬂizaﬂ

USnmnszgndunadiniel aensegnaun nzgnazlnn waznsegnuuudiuaty sendndnisdnisunmg 8 51e

o W

| ! | Ao aa = =
NUIMUAINULLANANNDY WU UYFIAYN TR (p-vaLue < .05) LLami’lEJazLEJEJﬂsLumi’NVl 4

15100 4 A15IATIZRAULUTUTIUYDIAT precision error U9UNSTIFNITUNNETILUNAINAITATIA
ANUNUIUUUNTEAN

unsvanasiwng

%CV 1.28 0.76 0.95 0.47 0.89 1.19 0.33 0.40 <.001*

Lumbar spine

LSC95% 3.56 2.12 2.63 1.29 2.47 3.31 0.91 1.10 <.001*

%CV 1.62 1.12 1.72 0.48 0.95 1.18 0.33 0.49 <.001*

Femoral neck

LSC95% 4.48 3.10 4.75 1.34 2.62 3.27 0.90 1.36 <.001*
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%CV 0.91 0.84 0.94 0.41 0.99 0.75 0.44 0.58 .038%

Total Hip

LSCo,, 251 2.33 2.60 1.14 2.73 2.08 1.21 1.60 .038%

%CV 1.64 1.43 1.22 0.48 1.34 2.89 0.38 0.58 <.001*

Forearm

LSCoes, 4.55 3.97 3.37 1.32 3.7 8.01 1.04 1.61 <.001*

%C\V: Percent coefficient of variation; LSC: least significant change of 95% confident; BMD: bone mineral density
(g/cm2); *Significant at p - value < .05

n15UTELIUAT precision error ﬁuaamwmmLLﬂuﬂsz@ﬂmmmjm’f'JaéNﬁﬁ BMI < 18.5 kg/m?, 18.5 - 25.0 kg/m”
uaz > 25.0 ke/m’ USaunszgndundsauler AensEnduYn nszgnaginn waznsegnurudats nuifivina
N3zgnAUNSIdIUe UarUSIMABNSEANAUYT YesngumIBEnafidiAn BMI > 25.0 kg/m? dlifn precision error 111
ﬁqm SD, - 0009, 0.010; %CV = 0'90%’. 1.22% waw LSC, ., _2.49%, 3.39% AUAIAU ahyu’%nmﬂiz@ﬂaﬂm
uaznsgnuudIulans wudngudied eifidn BMI < 18.5 kg/m? fifin precision error wnfign SD, . = 0.006,
0.01; %CV = 1.08%, 2.41% uae LSC,,, = 2.99%, 6.68% AIUARU UINTILATIZRAULUTUTIUAT precision error
YBINIATIINNUVUUUNTEANUTIUNTZANFUNATEIULLT ABNTEANAUY Nenazlnn uaznsEanuIUdIUUAY
3zmwﬂzjm§hasmﬁﬁ BMI < 18.5 kg/m? 18.5-25.0 kg/m? wag > 25.0 kg/m? wuindianuuansnanuegneluiity
dfynnaadd (p-value = 421, 571, .074 wae .075 AuAIRU) uanseazBenlunsned 5

a5 5 MIAATIENAIUUUTUTILYEIA precision error YBIATUVUILUNTZANTILUNAI BMI

BMI (kg/m?)

18.5 - 25.0
| 9%CV 0.60 0.85 0.90 421
Lumbar spine LSC95% 1.66 2.34 2.49 421
%CV 0.99 0.99 1.22 571
remoral neck LSCgs% 3.31 2.75 3.39 571
. %CV 1.08 0.80 0.63 074
forathip LSC, s 2.99 221 1.76 074
%CV 241 1.49 1.19 075
rorearm LSC 6.68 4.12 3.30 075

95%

%CV: Percent coefficient of variation; LSC: least significant change of 95% confident; BMD: bone mineral density
(¢/cm’)

39158l (Discussion) precision U8IN13ATIVAVIUNUILUUNTEANLUUYIN

medadelsanszgnngusnemaia dual energy 1a1du (short term precision) lungudaensune
X -ray absorptiometry (DXA) Jumnafinuinsgu mﬁqﬁgwm 240 378 WUIINITAIIIAINURUILUY
fUaeldsuUsunasddes” ° uarlinansiaiuiug  nszgnuinmnszgndundsdiuien AensegniuY
warfiarusanga® ¢ lnenisdneillévinisussdiu nszanaginn waznsznivudIuUay 81A3099579
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ANUVULUUNTEANIAYAIANUNUILUUNTEANVBINGY
fregendail 1 uazadedl 2 Sanuduiusiuoehadive
dAyN9ada (p - value < .05; correlation 0.994 - 0.998)
N15UTELlU precision error ¥89015A539AINY
nnwdunsantaetdnSdnsunndduiu 8 18 Tugas
andu wuien precision error TyARAeYluNLY]
UINIFIU precision error VAUNFIENITUNNEIY
yaAafifmualag 1SCD nuitusnaiian precision
error Ladgunndigafousnanszgnuyudiutans
(%CV = 1.46%) widnuTeuisunuusnudlilunis
ATIANUUIRUUNTEANANLINTFIUVE ISCD Agnud
U3hnunenszgndiuun fiAn precision error Wdssnndign
(%CV = 1.10%) Woifleufiuiinadu Ssaenndesiunis
Anwives KHind et al(2010) WeiSsuiieuiivinm
WAty Wudien precision error anfigauinae
nIENGLIN (%CV = 1.36%)"° Wuriu savidlunsinu
94 Tothill uag Hannan (2007) ivhnsAnwluuiiom
\Feifufisisaingn precision error annfigauinaae
NIERNAUY (%CV = 1.40%) sosaanduusnmunszen
funadIuel uaznszgnarlnn Aua1Ru'® A1 precision
error fiudnanszgnazlnn faigailoioufy
nnuinalunsfinunadil (wCy = 0.76%) dedietos
niwdleifisuiivinasfeafuiunsfinyives Tothill uag
Hannan (2007) (%6CV = 1.29%) usnnninidlewieuiivvm
wienfuiunsAnwves KHind et al. (2010 uag 2012)
(%CV = 0.58, 0.52% mad)"> 11
lediAs1ziiA1uLUsUSIUAT precision error
yeatndadnsunndiia 8 selunismsrannuiin
WUIIA1 precision error HAMNLANGINAUDENE
ffoddnlunnuinm p-value < .05 uddilsegly
\nueiLM3gIuves 1SCD Tunnuina iefiarsan
311N15AN¥1989 Nelson L et al.(2010) wuin
A1 precision error luusunsEANFUNdIdIULe?
farruuandredusgrsldddedagseningdn
SansuwnmdusiluusnanenseaniuY uaznseanaginn
ﬂj’uwummLLmﬂﬁmﬁuasmﬁﬁfsJﬁﬁﬁgmqaﬁa p-value
< 05 Wufu®® 1WleUsuifiud precision error ¥9sngy
F1981900 BMI (dy: 15.68-41.00 kg/m?) Wuin
UShmnszgnduvddiuioadien precision error JunTx
wa BMI Tiidu (ileadnden) Tng BMI < 18.5 ke/
mAdleanuAaaeAeuANfian sesasn BMI 18.0 - 25.0
kg/m”ag BMI > 25.0 kg/m” anudau (%CV = 0.60,
0.85,0.90% AdFU) FadleruninsgiauuUsusiu

A" precision error TUN139F39NNUIINNUTIAN precision
error ¥9INUABE19AIN BMI wudndianuwansaiy
ogldfifodAnluynuing deRansannsfnwves
Nelson L. et al. (2010) wu3nAnprecision error ¥8INgH
F0819M1L BMI (Wey: 19.5-31.3kg/m?) A1 precision
error ﬁﬂiz@ﬂé’uwﬁqéauLaaLﬁ'wﬁyumm BMI ity
Ty Tneusnady 9 luunnan9iu’® nazns@neves
Knapp KM. et al (2012) Wu21A1 precision error U84
nguAI8Eg19mIN BMI (de: 18.5-45.9kg/m?) HAy

o o a

uwananafueeelifudfyneadai p-value < .05 lng
WEUSUNTEYNAUNAIEIULe (p - value < .001)" ud
msdnuinsuiinarluudrtiunduinesneifdouazns
wisngu BMI Adanuuandrafudadunalinis@nunile
fAnuuansinaiy

asu (Conclusion)
angmﬂmiﬁﬂmﬁwudﬂmmmmmLL,u'uﬂwQﬂ
(BMD;g/cm?) lumisnsiandsit 1 uazadsit 2 dud
ANFNNUSAueg1eldedAyn1eada Tunnusiou
fins2a nsUseiiu precision error Tun1snsiamdm
muLtunszanUasin¥dnsunngyanaiie 8 51
wuAfilddauuand1atuegeifedfynieada
serieindednsunngluynusin will precision g
gluinasiunsgiudl 1SCD™ Mvnuannsieuazlunn
uinaiduninsgiunina Faduanitléainnis
ATI9ANMUIRILNSERnlagdnTadn1suNnETadiaiy
Wies n1UszAfiue precision error UBIN1IATIVAINU
muwiunszgnluynuinaveIngudieg1aid Bml
uanANAUNUIIEANLAna1eiueg1sldTTud AN
add uandlviiiuinunnues BMI fisneduldfinasienis
ATRANUMUILIUNTEANTUNNUTI

Joldauoliu:

nsldrade precision error 283N15MSIIAIN
nukdunszanlaetnidnisunndlunisusenaunis
LanaliiansIaRARINAINMLILLLNTE AN VDI UIY
fuflauddyegisnn binan1sitiadeiiainugn
ﬁaqdmamms%’ﬂmﬁgﬂé{aaé’qm%'uﬁ'u Tagn15@nen
adsilvhnnsuszfiutndednisunmddiuau 8 seves
Tsmeruiasedd seduiinnsuinisdnsunmdiiie
UiURwifiddindanlng sududesdinisiineusu
AALNATINASEIY 1SCD Taualseifiu precision u
N139339ANUNUINUUNTEYNVBITNTIHNTUNNG 318
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yAnAlYRILNUIRTEIY 1SCD wagfuIanAtads  mnugniowell sasinsdiifinsiatuedodluisndu
precision error vaslsanenunalvainousunsnsn vde  Fesdinisiineusu uagyihnisuseiiu precision vestinisd
Snsdithdnsunmdureeilildvhnisasaudaidd  nsunnd savienanade precision error lusldnsu
ﬁwﬁ%a?{aiwqﬂﬂaﬁuaaﬂ wazALadsvedlsineuna Lﬂ%adﬁuﬂ WUy
Tmiilelyinnsiiseinanisasiannumuiiunssgn
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Abstract

Background: Sacral dysmorphia entails abnormal anatomy of the upper sacrum. Dysmorphic sacra
have narrow and angled upper osseous corridors, increasing the risk of cortical perforation during iliosacral
screw and transacral screw insertion. To date, no statistical data regarding this condition exist in Thailand. We
aimed to collect statistical data for this patient group in Thailand. Objective: To determine the prevalence
of sacral dysmorphia among patients at Rajavithi Hospital. Methods: Data were collected from Rajavithi
Hospital’s database for the past 5 years, from January 1, 2016, to December 31, 2020, and analyzed to
determine the prevalence of sacral dysmorphia and safe corridors for percutaneous screw fixation at the
sacrum. Results: A total of 594 patient records were collected. Sacral dysmorphia was found in 136 cases,
accounting for 23%. Gender was found to have no effect on disease prevalence but did affect sacral size,
with males being significantly larger. The sacral dysmorphia group had 94.1% unable to insert a transacral
screw at position S1, with an average width and height of 15.46 and 17.00 mm, respectively. At position S2,
both iliosacral and transacral screws of all sizes (6.5, 7.0, and 7.3 mm) could be inserted, with average width
and height of 13.98 and 17.84 mm, respectively. Conclusion: We recommend using the S2 position instead
of the S1 position for percutaneous screw fixation in individuals with sacral dysmorphia due to advantages
including safety, low complication rates, ease of surgery, and strength.

Keywords: Sacral dysmorphia, Thailand population, Percutaneous screw fixation

unAQED

nas: muRAUNAveINTEANTINTIU dnMeinin
NAUNAYDY sacrum MBUUU dysmorphic sacra
fmaiunszgnaruvuiiuautasfuyudaiinauies
yesmsanztdoriuaneslusenitanislaans iliosacral
wavany transacral anmssuslaifideyaatnvedlsad
Tudszinelne §Idedanmssiusindeyavnvadfdmsy
ftenguillutsendlne Taguszasd: odnwianm
YnveIniaunAvealensiuresiielulsimeiuia
51938 35015 udeyasingrudeyavedlsaneiuia

swidlusou 5 Yikinusn Faududl 1 unsen 2016 -
31 §unAn 2020 lfunsiinseviitemaugnves
sacral dysmorphia warnaiuiivasasevesnisinan
stuRamilsd sacrum wa: sausawdeyadihesiavn
594 918 ANURAUNAveINsEANBINT U wull 136 518
Andu 23% nuinwalidwanornuynueslsn udwa
ADTUIATVOUTINT U TneLnATIBzdiauInlngnieeg
winledm group sacral dysmorphia 3 94.1% laiaansa
Tdang transacral fidums 51 16 Taefimunirauas
ﬂ’J’]iJEjﬂLQ?iIEJ 15.46, 17.00 L3, MUY duTisumus
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52 amnsaldldvisans iliosacral waw transacral jnv1A
(6.5, 7.0 ua 7.3 ua.) Insdlenuniauazaugdlaeade
13.98, 17.84 1131, puenau ai5U: fdeuuzilvldsiums
52 wnushums S1 lunsBaangrinufmiislugiidulse
ANURAUNATRINTEANTINT Y tneilden A Uasnady
Amzunsndausn e wduss

AE1AY: AURAUNRYBINTEANLTINT Y,
Usznslng, nsBaangsuimiis

unun (ntroduction)

Percutaneous screw fixation is a commonly
used surgical method for patients with complete
sacral fractures and sacroiliac joint disruptions’.
Surgery causes screw placement in 10-15% of
cases’. This is mainly due to abnormal pelvic
anatomy, termed “sacral dysmorphia,” which
alters the corridor for SI screw fixation compared
to normal anatomy. The sacral anatomy in sacral
dysmorphia differs from that of normal individuals,
and there are currently no criteria to clearly define this
condition®. First described in 1996 by Routt ML Jr, the
incidence rate was reported as 30-40%>. Since then,
more studies have been conducted, showing varying
prevalence rates ranging from 14.5-44%% * °®,
likely due to different diagnostic criteria used

in each study®* > ¢’

. Sacral dysmorphia has
been found to be related to gender and race,
with qualitative and quantitative characteristics
differing among populations®’. However, most
research has been conducted on Caucasians,
with only a small number of studies on other
continents'’. These studies have shown
different values than those in Caucasians but
are often flawed, making them unreliable. This

research is the first to study the Thai population,

aiming to determine the prevalence of sacral
dysmorphia and safe distances for percutaneous
screw surgery in Thailand, located in Southeast Asia.

Janna:dsns
(Materials and Methods)

This study was a retrospective study. Data
were collected from patients treated at Rajavithi
Hospital from January 1, 2016, to December 31,
2020, meeting inclusion criteria (age over 18 years,
radiographs, and CT scans of the pelvis) and
exclusion criteria (prior sacral surgery, sacral
abnormalities due to cancer, sacrum immaturity,
bone infections, bilateral sacral fractures, or
images with interpretation difficulties). Basic patient
information including gender, age, race, accidents,
weight, and height was recorded. Sacral dysmorphia
was diagnosed using criteria based on Hasenboehler
EA’s research, involving altered sacral anatomy with
increased alar slope, obliquity of the residual transverse
process, anomaly of the first sacral anterior neural
foramina anatomy, and sacralized L5 or lumbarized S1
vertebrae. Width and height measurements of sacrum
segments at positions 1 and 2 were recorded from CT
scan images by a single orthopedic resident.

S1 segment (Figure 1): Width was measured in
the axial view. The perpendicular distance from the
antero-lateral corner of the sacral canal to the anterior
cortex of the S1 segment was measured using a cut CT
scan, with this corridor being the narrowest. Height was
measured in the coronal view, the perpendicular dis-
tance from the highest edge of the first neural foramen
to the superior cortex of the S1 segment was measured

using the cut CT scan with the narrowest corridor.

o1sasnsunisiwng UA 49 aUUR 2 Iuwkeu - Touieu 2567 101



Figure 1: S1 segment

The S2 segment (Figure 2): Width is measured in the axial view as the perpendicular distance from

the antero-lateral corner of the sacral canal to the anterior cortex of the S2 segment using a cut CT scan

with the narrowest corridor. Height is measured in the coronal view as the perpendicular distance from the

highest edge of the first neural foramen to the superior cortex of the S2 segment using a cut CT scan with

this corridor being the narrowest.

Figure 2 : S2 segment

The ability to insert iliosacral screws and
transacral screws at sacrum segments 1 and 2, as
well as the maximum size that can be inserted,
was considered. A distance of 2 mm between the
screw and the edge of the cortex of the sacrum was
maintained for safety and strength of the system.

Data analysis was performed using SPSS
(Statistics Package for the Social Sciences,
version 23.0; SPSS, Inc., Chicago, IL, USA). The
sample calculation was based on the study by
Hasenboehler EA?, using the formula by Wayne WD'".

The calculated sample size was 567.

Demographic Analysis

General basic data, which are categorical, are
reported with numbers and percentages. Continuous
data are reported with the average and standard
deviation if the data has a normal distribution.

Inferential Statistics

Comparison of continuous data in two
unrelated populations was conducted. For
normally distributed data, the student t-test was
utilized. The statistical significance level was set at
p-value < .05.
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Results

From the database over a 5-year period, there
were a total of 596 cases, with 2 cases excluded
due to unreadable CT scans. The total data remaining
was 594 cases, comprising 276 males (46.5%) and 318
females (53.5%).

Baseline characteristics were illustrated in table
1. The normal sacrum group consisted of 458 cases,
accounting for 77%, with 210 males (45.9%) and 248
females (54.1%). Males had greater width and height
of S1 (MD: 0.84, 0.88) and safe corridors for both
iliosacral screw and transacral screw at S1 and S2,
being significantly wider than females. The prevalence
of sacral dysmorphia was 23%.

Table 1. Baseline data

The sacral dysmorphia group exhibited a smaller
and shorter safe corridor of the iliosacral in S1 (MD:
2.4, 4.5), but S2 had a wider and longer corridor (MD:
2.3, 2.5) compared to the normal group. Almost all
safe corridors of transacral screws at S1 could not be
measured. Only 12 individuals had a sacrum angle
allowing for transverse measurements (MD: 13.6,
100.5). The S2 part was wider and longer (MD: 5.4,
5.4) compared to the normal group.

The prevalence of Sacral Dysmorphia was
23%, with 66 males (48.5%) and 70 females (51.5%),
showing no statistical difference. Only the width
of the iliosacral screw corridor showed statistical
significance, being wider for males than females
(MD: 1.9).

Mean Age
Group ‘ Cases ‘ Gender ‘ e ‘ Race
Male: 210 (45.9%)
Normal sacrum 458 46.7+15.7 Thai (100%)
Female: 248 (54.1%)
Male: 66 (48.5%)
Sacral dysmorphism 136 52.1+£13.5 Thai (100%)

Female: 70 (51.5%)

Table 2. Compare males and females in all data.

e | hle=ie | Fende s | uem | oz
S1AW 17.71+£2.67 16.66+2.87 1.05 0.837, 1.263 <.01*
S2AW 13.35+9.40 11.95+2.04 1.4 1.218, 1.582 .01*
S1CHT 21.37+3.20 20.07+3.60 1.3 1.093, 1.507 <.01*
S2CHT 16.47+2.16 16.32+8.15 0.15 -0.022, 0.194 76

S1ISCW 17.58+2.71 16.52+2.85 1.06 0.839, 1.281 <.01*
S1ISCL 55.62+5.43 55.87+5.57 -0.25 -0.275, 0.005 57

S2ISCW 12.55+1.83 11.97+2.10 0.58 0.424, 0.736 <.01*
S2ISCL 47.55+5.34 49.93+5.49 -2.38 -2.579, -2.181 <.01*
S1TSCW 11.75+6.51 11.42+6.29 0.33 0.207, 0.453 <.01*
S1TSCL 86.44+45.17 87.09+45.14 -0.65 -0.774, -0.526 <.01*
S2TSCW 12.52+1.77 11.89+1.93 0.63 0.479, 0.781 <.01*
S2TSCL 90.14+7.71 93.85+8.01 -3.71 -3.871, -3.549 <.01*

Using student t-test, * significant < .05
S1ISCW/S2ISCW=S51/S2 lliosacral screw corridor width
S1ISCL/S2ISCL=S1/S2 lliosacral screw corridor length
SITSCW/S2TSCW=51/52 Transacral screw corridor width




Table 3. Compare males and females in the normal sacrum group.

varope | Mele=210. | Female 245 | e | gyq
S1AW 18.11+2.61 17.26+2.67 0.85 0.704, 0.996 <.01*
S2AW 13.18+10.68 11.36+1.62 1.82 1.697, 1.943 <.01*
S1ICHT 22.20+2.67 21.36+2.64 0.88 0.805, 0.955 <.01*
S2CHT 15.97+1.75 15.95+9.11 0.02 -0.052, 0.092 97
S1ISCW 18.03+2.59 17.17+2.61 0.86 0.714, 1.006 <.01*
S1ISCL 56.39+5.22 57.14+4.99 -0.75 -0.899, -0.601 011*
S2ISCW 12.14+1.35 11.36+1.62 0.78 0.705, 0.855 <.01*
S2ISCL 46.95+4.72 49.34+5.55 -2.39 -2.465, -2.315 <.01*
S1TSCW 14.89+2.61 14.53+2.44 0.36 0.285, 0.435 .012*
S1TSCL 109.62+7.55 109.96+7.55 -0.34 -0.415, -0.265 <.01*
S2TSCW 12.13+1.35 11.36+1.62 0.77 0.700, 0.840 <.01*
S2TSCL 88.78+7.31 92.69+8.08 -391 -3.988, —-3.832 <.01*

using student t-test, * significant < .05
SIAW/S2AW=51/52 Axial width

S1ISCW/S2ISCW=S51/S2 lliosacral screw corridor width
SITSCW/S2TSCW=51/S2 Transacral screw corridor width

SICHT/S2CHT=S51/52 Coronal height
S1ISCL/S2ISCL=51/52 lliosacral screw corridor length
SITSCL/S2TSCL=S1/S2 Transacral screw corridor length

Table 4. Compare males and females in the sacral dysmorphia group.

voriie | Mole=gs | Femalec7o | e | osuc | pa
S1AW 16.47+2.47 14.52+2.55 1.95 1.587, 2.313 <.01*
S2AW 13.88+2.50 14.07+1.96 -0.19 -0.559, 0.179 .62
SI1ICHT 18.60+3.20 15.51+2.73 3.09 2.718, 3.462 <.01*
S2CHT 18.05+2.59 17.64+2.38 0.41 0.044, 0.776 .034*
S1ISCW 16.13+2.57 14.25+2.49 1.88 1.517, 2.243 <.01*
S1ISCL 53.17+£5.40 51.37+5.21 1.80 1.437, 2.163 <.01*
S2ISCW 13.86+2.46 14.13+2.21 -0.27 -0.635, 0.095 51
S2ISCL 49.48+6.66 52.00+4.75 -2.52 -2.854, -2.186 .01*
S1TSCW 1.74+4.85 0.43+1.76 1.31 0.944,1.676 .04*
S1TSCL 108.11+£51.6 108.46+52.61 -0.35 -0.684, -0.016 .020*
S2TSCW 13.78+2.29 13.77+1.76 -3.51 -3.844, -3.176 <.01*
S2TSCL 94.46+7.39 97.97+6.23 -351 -3.844, -3.176 <.01*

using student t-test; * significant < .05

SIAW/S2AW=S1/52 Axial width
S1ISCW/S2ISCW=51/S2 Iliosacral screw corridor width
SITSCW/S2TSCW=51/52 Transacral screw corridor width

SICHT/S2CHT=S51/52 Coronal height
S1ISCL/S2ISCL=51/52 lliosacral screw corridor length

SITSCL/S2TSCL=S1/S2 Transacral screw corridor length
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Discussion

It is well known that the prevalence of sacral
dysmorphia and bone size is related to race, but
almost all studies about sacral dysmorphia and the
safe corridor of sacral screws have been performed
in Caucasians, who are primarily in Europe. From
our research, we found that only a few studies have
been conducted on Asians. From the research and
understanding of the researcher, this research is the
first to collect data in Thailand.

In the Caucasian group, sacral dysmorphia was
found at rates of 14.5% to 44%. In the Asian group,
there is a study in India that studies the safe corridor
of sacral screws, but it only studies normal people
and does not study sacral dysmorphia. Another study
in Korea studies sacral dysmorphia and the corridor
of sacral screws; they were found to have sacral
dysmorphia up to 54%, which is very different from
the European zone, but this research does not
calculate sample according to statistical principles,
making it less reliable. Our research found a prevalence
of sacral dysmorphia of 23% and found that gender had
no effect on this condition. This is consistent with the
research of Hasenboehler EA et al®. and Gardner MJ,
et al’. But we found that gender affects the size of the
sacrum, with males having a larger size than
females, resulting in the corridor of the screw being
larger. Also, our research confirms that the size of S2in
the Sacral group Dysmorphia is wider and higher than
normal people (MD 1.79, 1.87 respectively) Compared
to sacrum size between Caucasians and Asians, it was
found that the axial width is not different but there
is a difference in height. Caucasians have higher S1
and S2 compared to Asians. In the normal sacrum
group, S1 and S2 had an average height difference of
25.17 mm and 15.57 mm, respectively. And for the
Sacral dysmorphia group, the differences were 21.29

mm, 16.52 mm respectively. All normal sacral groups

can pass the smallest size of iliosacral and transacral
screws (6.5 mm) in both S1 and S2. A different result
from the research of Trikha V, et al’. and Gardner MJ,
et al’., there were some people who were unable to
insert a transacral screw in the normal sacral group
because the corridor size is too small. As for the
Sacral dysmorphia group, there were 5.9% (8/136)
who could pass a transacral screw size of at least size
6.5 mm because sacral dysmorphia has a different
severity of disease. The remaining 94.1% (128/136)
could not be inserted because there was a too steep
that made it impossible to insert a transacral screw.
There were 4 out of 128 (4/128) who had less steep
that could be passed but had there isn’t enough
space to fit the smallest 6.5 mm screw. As for the
S2 position, both Iliosacral and Transacral screws of
any size can be inserted.

The advantage of this research was that this was
the first research in Thailand that has been collected
data. The second was that there was a lot of sample.
The third was to be able to confirm researches such
as race affecting the prevalence of sacral dysmorphia
and affected size of corridor of sacral screw and
gender had no effect on the prevalence of sacral
dysmorphia but it did have an effect on bone size. The
main limitation of this research was the quality of the
CT scan images. Images cut site and angle could not be
adjusted to get true AP and true axial of the sacrum.
This caused the measured values to be inaccurate.
Another thing was that there was only one
evaluator interpreting the results, which may result

in bias.

Conclusion

The S2 segment should be used as an alternative
to S1 for surgery with percutaneous sacral screw.
Because of the advantages include more secure,

reduce complication and more strength.
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Abstract

Background: Distal radius malunion may result in wrist pain, decreased range of motion, midcarpal
instability, and affect the quality of life of the patients. There are many osteotomy techniques to correct
malunion of the distal radius. The usage of a volar locking plate can also avoid extensor tendon
irritation problems. To date, no previous study has mentioned about relation of gap size and radiographic
parameter after corrective osteotomy, leading to the question of this study. Objective: to determine
whether the time to union and the post-operative radiographic parameter changes were affected by gap
size in malunited distal radius patients who underwent opening wedge osteotomy with volar locking plate
without bone graft. Method: Retrospectively and prospectively analyzed data from 24 patients, including
gap size, union time, and three radiographic parameters (ulnar variance, radial inclination, and volar tilt).
The three radiographic parameters were collected at preoperative, immediate postoperative, and at the
union time. The average follow-up time was 6 months. Result: The average gap size was 4.7 mm. The average
union time was 11.2 weeks. No significant loss of reduction was found regarding the three radiographic
parameters. All radiographic parameters were improved. No correlations between gap size and union time,
as well as the three radiographic parameters, were found. Preoperative volar tilt had a moderate negative
correlation and time from injury had a positive moderate correlation with the union time. Conclusion:
When performing corrective osteotomies of malunited distal end radius without bone graft, increasing
gap size was not correlated with delay union time nor radiographic reduction loss. Decreasing
preoperative volar tilt and delayed operation may negatively affect union time.

Keywords: Distal radius, Malunion, Opening wedge osteotomy
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UnAQgo

ANA: N1FRRRATUYRINTEANISIAYAdIuUA"Y
(distal radius malunion) dsalvigUeiiainisundedls,
fduvastoanas, Wanunsamilelaan dwasionisviau
wazAuNNInveUae Meifiaunlun1znsEgnAnke
sUvesRgaaunsavilananeds nmsiisialagld volar
locking plate aggwantaymin1suinldures extensor
tendon 91015l dorsal plate asle nsAnwTirLAN
laildndndsuavesteriunszen (gap size) Antu
189911 opening wedge osteotomy INHANNEURUSAY
SNYULNNNINSIEVBY ulnar variance, radial inclination
war volar tilt w3ely Fahurgdrarusuided
mgUszasd: Anwirnuduiuisenitvuintasing
nsgANI1dNafe ulnar variance, radial inclination
uay dorsal tilt v3elsl 33n1s: shansifudayaanits
fUheimuazitheln ldsumsidaudlunniznszgnin
AngUveInszanisiigadiutaelaglily bone graft 3au
24 Ay lngUseunnaneneded, Invuintesinansegn
(gap size) viasdinnszan, AT ulnar variance, radial
inclination, volar tilt AouNIfALaznSEFARsYey
7114 9 JWNTLANFAA KWA: YUIAVBY gap size vdsdnnde
4.7 mm, szEznafinszgnAneds 11.2 dUansi linuaina
Fuussening cap size funmswasuulaseanmgnema
SddsnamMendnsHdnIunsEgnia linuaLuan
seeeitfudfymnadfvesnsiUdsunainmenena
S9@we49 ulnar variance, radial inclination wag volar tilt
RINSHIARAUNTERNAR waglinuauduiussening
gap size AusTEzRATInsEgRAn WU volar tilt riou
NFAdAUFu TSy WaTNUIITEEIATRLA
vinuaulasunsiidafinuduiusidsuiniusvey
nafinssgnAslusesutunans egnailduddnymisedia
a3U: evihmsindaudluniiznszgnininguues
nszpnisheadulaelaeldlyd bone graft, vwinves
gap size fundu Lifinasonisngavasnszgnaiends
nsHdnegadteddynisads Lifinasesyeznand
nsgaANAn wagnudl volar tilt fivprasnoursn, svey
naiuInduaulasunsRIsaTiuITY anediwald
naﬂumiamaqmz@ﬂwé’qNﬂé’ﬂﬁuwuﬁﬁu

ArdAY: NszANIRgadIulaiy, nIzaAnAn
HAgU, MIrdnUTunsegnuuuinges

unun (Introduction)
n1sAnRAIUvRINTEANLSIAgadulaty (distal
radius malunion) d@waligtheieinisuindedle, fide
Yo3veanad, Waunsanlislaan dwwason1svinnuwag
AN NTInveEUle Tagainn1sdny wudinanene
mefeEntanuduiusivoinsvesthe oua ulnar
variance, radial inclination, way volar tilt lngianiz
sgsBmngthedmmiiaunfvesnmanemsseddana
w2 Setulu
mafnuilinMEnsEINAARATUTBNSRgaAN5D
lananedd n1svi open wedge osteotomy Tnelalldy
bone graft agviwanllyul donor site morbidity
sianmldinsuazszeznainisiidiaasenaini
nsHdnlagly volar locking plate agtisaniyn
N15UIALAUYBY extensor tendon 21ANTSIE dorsal
plate aslg
lunsidaunluniznsegnininguvausifva
Taglt volar locking plate 1ngldld bone graft,
Mahmoud® uagamgiin1sAnwigdae 22 518
wudl functional outcome ﬁﬁ%u, laiwu non - union,
AUy 1 senuMsIABULUaes radial tilt 910 -5°
waan1skRn Uy -15° ﬁ]ﬁﬂﬂ?Wﬁﬁﬂ%ﬂd%ﬂﬁﬂ%ﬂ@@ﬁﬂ&J
Aoul Ozer® wayAmzyinn1sAn®y laslUTouliioy
fUhe 2 ngu (nguaz 14 Aw) sninangudild bone
allograft (allograft bone chips) LLasmjmﬁiﬂ% bone
graft NANISANWINUIN functional outcome, time to
union lidAnuLanatsegslitedAyn1sadfsening
doenau dunnangnesidndansdalussezusniigy
fummanemssdaavinemeiduasuiilindeundas
agslsfinunisdnuitinuanldldnaniaunves
1899190520 (gap size) FiRaTundai opening wedge
osteotomy I¥KaRBN1INIAFITRINTEANVTEL Fati
1gmanuanuAseiin vnavesosinansygnuUIAeng g
Jrdmasiensisuulamesningiensddves ulnar
variance, radial inclination wag volar tilt #aINISHIAR
Tuszezusnifisuriunmaenssedanvheidensegnin
waol
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Sanus:avAvavlAsvNIS3vY
(Objectives)

1. ilefnwianuduiusseninagesinaeanszgn
(gap size) funnsiasunla®es ulnar variance, radial
inclination Wag volar tilt :MNAMENENTIENEVEINT
rdnluszezusnuaYsEaTgavneilensegndn

2. \lofnwiAruduiusTeninesreEvinasEning
n3zQn (gap size) ﬁ’mwmmﬁmz@ﬂam (bone union

time)

Ja0Na:dsn1s
(Materials and Methods)
Muidedldfunisiusesanniivssyuane
NITUNTI3LEIIUANTINE Lsanerunas1vin tnewdunns
Anwwuu bidirectional cohort study lagvinnisiiu
%}agaﬁﬂﬂﬂg\‘iéﬂ’mLfﬁ’lLLab’ﬁﬂ’JEﬂWJ 1AgIINISEUAUIIN
uteyanyssilougiisuenuasnzilouviewindn lny
inasinisdadenidide Wuftae sn 3Rz
AadunnensEanAndngUveINTEANSIRad U Yin
dorsal malunion #ifle1n13 (symptomatic malunion)
wazlAsuNINIFNA2875 open wedge osteotomy Tngl
volar locking plate waglild bone graft @utneusinis
AnidonsanfeliefidslifinisUnues epiphyseal plate
viorUhefininnsnsIaRnmuaunsEgnAna NN
N19598 (radiographic union)

N13HAA1EI5 open wedge osteotomy lmaly
volar locking plate wazlyld bone graft lngunnd
p05l5UANd aua1vIgadaunITuLaEAasNITUNIILe
(one surgeon) AILNAHIFANIIAIU volar AINLUA
#17 (longitudinal incision) USHIUALKUIUDY flexor
carpi radialis tilasia wrist crease, nglud1szning
flexor carpi radialis Avu radial artery, nSaLm
pronator quadratus, 11N1% osteotomy Iﬂﬂﬁlmmﬂ )
fixed-angle 2.4 mm volar locking plate AU distal
fragment 1agld two parallel pegs/Kirschner wires
mﬂﬁ?uﬁ”l osteotomy M9 dorsal cortex lagly
osteotome, USusiifasnsufily v sagittal uag
coronal kazasiadeulagly fluoroscope, Ba plate fiu
ns¥an radius $18 2.4 mm cortical screws, WuUARINTA

wdansidnazdanisiadeulminesdeiions
short arm volar slab (Wuszevian 2 dUami aanti
sdinluy wdddiisunsndoulmvesdeiioldasd
A13ASIRARINT 2 way 4 FUAIILINVAINISHIRR

MniuRensRsmANN 1 WeuauAsy 6 Weu i
nszgninluedieifes Ingaslimsaranmmessduvesde
119 (fitm wrist PA, lateral) nﬂﬁ%y’qﬁmwammu
yhmsfiudeyanily, lsaussdrdavesiiae,
maqqu%‘l, izszLamé?nLwimmﬁmuié’%’umishﬁm,
American Society of Anesthesiologists physical
status classification (ASA class) Usziiulaidydunng
ﬁ@LLasﬁﬂaa, iz83Laaﬂﬁﬂsz@ﬂamamymﬁmﬂm‘wma
15548 (radiographic union) Tagfainnszgnamiled]
ﬂiz@fﬂ,mjLﬁwﬁuautﬁuﬁmdwmnﬂﬁﬁw osteotomy,
YUINYDY gap Size 5’mmiw$maﬁmaﬁqizij
proximal Wag distal fragment ‘Ua&ﬂﬁz@jmﬂaﬂﬂu
1 lateral view, A0 INaeN19398 loun ulnar
variance, radial inclination, wag volar tilt 189z in
Apumsnidaundle, ndsnisedinfiszezusn (immediate
postoperative) LagMaINSNIARTEELAD 9 UNAUNTEAN
fin mwmww%’ﬁﬁwmmﬁwﬁmﬂaLLazi’ﬂwamu picture
archiving and communications system (PACS)
msieszideya TaeranisAnwvaniduaiy
Fuusueasening gap size funssuutavas ulnar
variance 7 wé'qmiméfﬂiuizamwmﬁauﬁmﬁaﬂw@ﬂ
Ain wan1sANwIsEIlaLA izammﬁﬂiz@ﬂam WazNT
Wasuulas 909 radial inclination, wagvolar tilt lng
Wigusuluwuaniafeaiu ulnar variance, 5189914
walneld Anedsuazdudsavunnsgiu Wisuiiey
Joyanaueing 9 lngldatinviin paired t - test, Pearson’s

correlation uag linear regression analysis

Wa (Result)

fthevianun 27 98 Adrgnisidelunoududn
fUaeeen 3 918 1ne 2 518 llinasiaianuniulin (e
TeuInATIRnauAssaaTned 4 i Tefiaeinsie
Anmunsaaarined 6 dUa dudtienefiauioumeg
Audufiorts 2 draduiiul 7.7 aninweemedsiny
mevinesangsmfulinisiadeunes plate liunisrsa
unlelaglalld bone graft WulAN wasioudn 4 §Uasi
fthedudBneds uarldsumarindnseuiianlagld dual
plate 53uUNSIY structural bone graft Fsgnreen
NNNUITY

ajﬂéﬂaaﬁﬁwmmﬁmﬁﬁaﬁy’ & 24 510 (s 17,
18 7) ongade 47 U (@idy 17-78 T) (M39fl 1 uae
3197 2), 22 ERUMNTINYIEESlaNdR, 1 51
Snwlagld Kirschner wire uag 1 57185nwlag volar
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Locking Plate, nnenen1e§sdnousndn (115197 3)
ulnar variance 1adg +4.28 mm (W&o +10.1 9 (+)0.5
mm), Radial inclination 1y 15.0° (Ade 27° &«
0°), az volar tilt \ade volar tilt —3.5° (Ade volar tilt
(-)53 813 volar tilt 34°)

dlevinisHadn osteotomy wuia gap size
WAy 4.74 mm (fide 2.0-12.1 mm), svEzLIa7i
nszgnAnde 11.2 dUansi (Wdy 3.9-23.9 dUnw)
ANANENIISIANSINTHIARLUIZEZUSA (immediate
postoperative) ulnar variance \de +0.78 mm
(fide (<)3.2-3.7 mm), radial inclination Laag
20.7° (de 15°-27°), wa volar tilt 1ady 7.17°
(W& volar tilt (1)12°-volar tilt 18°) \iefnniuay
ns¥ANAANUI ulnar variance wie + 1.18 mm (ide
~3.2-8.2 mm), radial inclination Lads 20.3° (de
15°-25°%), uag volar tilt W@y 6.75° (e volar tilt (=)
10° -volar tilt 18°)

Sothdeyauiiiaszvinuiy dewFouifisamdne
efadndeidalussezusn Weutuden naeniedsd
nszgnAnuan linudndnisninveinseannendnis
Anagalided1Agyneann (no loss of reduction)
(miwﬁ 3) suaﬂ‘ﬂxd ulnar variance, radial inclination, ag
volar tilt (p = .07, .18, .20 u&6v) wazilewSeuiiou
HAveINTSHIfANAlunEnsERningy TnaiIeuiliey
Agensadneunsingn Wsutunwenenissdiile
ﬂiz@ﬂamé’awuiﬂ ulnar variance Laﬁ'aa@ad?\nﬂ 4.28
mm 101 1.18 mm (p < .001), radial inclination \deLiy
Fuann 15.0°1fu 20.3° (p =.002) kg volar tilt \deiiy
Fuan volar titt (-)3.5° 1 volar tilt 6.75° (p =.021)

Tinupuduiussening eap size Auszeznai
nsganan (p =.057,r=.39) (M37371 4) 2dslsinund
FUTuS 581I9 gap size iU NMINTAVBINTEYNAENA
MERAvRY VB9 ulnar variance, radial inclination,
wag volar tilt (p = .42, .74, .58 AIUAGIU)

p819lsAnunUIT volar tilt ApuNIdn A
FuudiFaduidsaufuszoznaiiinsegnanlusefu
Uunany egrslitedrAgnieada (p = .007, r = —.534)
d9u volar tilt fiudly (degree of volar tilt
correction) imnuduiusiBsuInfussogianiinszgnin
Tusyautioy egnslitsdAgynIeeadia (p = .030, r = .443)
(Munewe ; preoperative volar tilt wag degree of
volar tilt correction dANuduiusBausiafiuluszaugs
p <.001, r=-972)

wenanifmudn sreznatnualdiuuinduay
Tasunisidaunly darnuduiusidsuaniuszezign
finszqnanluszivuiunans sgrdidodrdgyneaia
(p =.012, r = .506)

dovhmseideyadie multivariable linear
regression analysis (1157971 5) WupMUELRUSTEWIN
volar tilt flousndin waz szeznmsusldsuunEuay
I¢5unssindn Idesareszegianinszgnin

ognslsfinunugtne 1 efuiinsygnanniely
20.9 dU9i wsinuindin1sngnves ulnar variance MEva
msridawdly WudUaewie 01y 54 T lsauszand lown
fusniausied sandunMziunds, WU wazuziss
Taudu (Fsumssidasufuansias 3 Srowidanszgn
siivaduae) Tnsteunthilftagldsunssnvinseen
wnlaen1swdnlagly volar Locking plate Inadagunne
Vinudu AeauInudninszanfAnrasU (ulnar variance
+8.3 mm) waglasunsinfna osteotomy Tu 9 iReumeIN
(immediate postoperative ulnar variance + 3.7 mm)
Lﬁaﬂiz@ﬂam‘wudw n1513Ave3 ulnar variance (ulnar
variance + 8.2 mm) ustlsllgvhmsshsnudlagen iesnn
Lsauszdivesitieugas wagkiedeTinmelsalen
Andelunaidewn (10 Weundmisidaulunszgn
Sihadulany)
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ans1of 1 Tayanily

‘ n ‘ %
Sex
Female 17 70.8
Underlying Disease
yes 14 58.3
ASA class
1 9 37.5
2 12 50.0
3 3 12.5
a4 0 0
Smoking
yes (> 10 pack year) 5 20.8
a1s19A 2 Fayanisuiausaznisiisn
‘ Mean ‘ SD ‘ Minimum ‘ Maximum
Age (years) 47.13 15.04 17 78
Time from injury (month(s)) 9.5 12.05 1.5 60
Gap size (mm) 4.74 2.66 2.0 12.1
Union time (weeks) 11.2 5.82 39 23.9

1S10A 3 ARABUDININAIENINSIENTZUZIAINN ¢ Larn1SUABULUAIOININANINSIE Aeundang

a

ddinlussezusniieuiuillensegniin (immediate compare with union) uagneuddnaiuiuliianszgnin

(preoperative compare with union)

) Difference
: Immediate | At complete
Preoperative : : : :
(Mean+SD) preoperative union Immediate Preoperative
- (Mean+SD) | (MeanxSD) - union p-value | -union p-value
(UEERESD)) (Mean+SD)
Ulnar

. 4.28+2.68 0.78+1.60 1.18+2.17 -0.40+1.02 .07 3.10+2.41 .001*
variance
Radial

15.0+7.8 20.71+£3.13 20.33+3.27 0.38+1.31 .18 5.33+7.29 .002*

inclination
Volar tilt -3.54+23.60 7.17+6.08 6.75+6.09 0.42+1.53 .20 10.29+20.32 .021*

*significant < .05




LY

15107 4 ANUFURUTITENINNIINIAVDINTLANAENTINTHIARLAE TEEEIANTNINTEANAATURIUUTHA 9

(Pearson’s correlation)

Loss of reduction (immediate postoperative-Union)

: Union time
Ulnar variance : R?dla.l Volar tilt
inclination

Age .059 .188 74 415 135 .530 .265 210
Time from injury 077 128 -.074 130 197 .356 .506 .012*
Gap size -.178 415 -.072 139 121 575 .394 .057
Preop.UV 236 279 .042 .846 376 .068 404 .050%
Preop.RI 321 135 267 .206 -.306 146 .103 .631
Preop.VT -.123 576 -.213 317 .050 816 -.534 .007*
UV correction (°) -.041 .856 .002 991 -.159 468 -.123 576
Rl correction (°) -.364 .088 -.317 132 199 352 -.203 340
VT correction (°) -.047 .833 .109 611 -.093 .665 443 .030%

R = correlation coefficient, Preop. = Preoperative, UV =ulnar variance, Rl = radial inclination, VT = volar tilt

*significant < .05

a1s10A 5 Multivariable linear regression analysis of the union time

Unstandardized coefficients standardized

variable(s) coefficients

Standard error

Preoperative VT -0.102 0.044 -0.415 .028%*

Time from injury 0.181 0.085 0.375 .046*

*significant < .05

391sau (Discussion)

MnuansAnwiinui madaudlunnenszgnininguesnsgnisiivadimtmelaglaly bone graft 1¥ia
mssnwludinvesnmenemeSa@fiaTy uarauwaes gap size funnty iaiﬁwasiaswmmﬁﬂsz@ﬂaﬂL.Laz"l,ajwumi
NIAVBINTEANMENEIN TN AR EEidyd Ayn1eadia

ihevnsesimsinvesnszgnneluszezing 24 dUnvi (sreganiinszgniAnede 11.2 §Unw) Tneuifinszes
nanfinsegnAndsnanagliduiusiunnuniiawes gap size uindunuin Volar tilt Aeurdadmudusiusiuszey
nanfinszgnisluseiutiunans dam yueamuas volar tilt fludluwuanuduiusiussesnandinssgnnlusesuties
uaz volar tilt fludlufieudiniusiu volar tilt Aeushdnluseugs Ssaguldhzeznailunisinvesnszgnituiuiy
hazfunaduitiesnain volar titt flanasdausineuihnga s dumannumesmisnntuainmsudla volar tilt
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a1l volar tilt Nfesasnaurdndwalinszan
THaanlunisfieunudu eraduanmgainnsiidensegn

U
(3

Foilolasuuiniu nsanawes volar tilt fiunntu Ustas
MsuInLiureInsEgnil dorsal cortex 1388Madl dorsal
comminution fiundu Fseraduannglaiinnsanas
yoududonusnaringn Wevhnmsidaudludasiie
0471991984 dorsal cortex Faoranduanimelii volar tilt
ﬁammdaumﬁmdqwﬂﬁmz@ﬂiﬁﬁnaﬂumiammuméﬁu
Fosndalumsined 1eun 1) Wumsenwiona
nameenesidundn Jsenaldduiusiuuennis
wseAnuiisnelavewitiy 2) Iuiugiieenaasddlll
WneiiauansdanuduiussenineiuUsty 1

1I9NaNso1vVaL (References)

asu (Conclusion)
dovhmsrdaudlunnznszgninfinguuesnsgn
sinsadiulanelaglily bone graft, uuInvBe gap size
fanniu sifiasoszznaniinszgniin uaglinunsmsn
YINTLANNEVRINTHIARBE T AN 19ada wel
ogslsfimaluftaefil volar tilt Aeurdafteevied
dorsal tilt Aeursn wieiiszernamusunduauds

| o A = v = a &
NIANY1IUTU llLLU'JIUNV]L’]aqmﬂigﬂﬂmﬂf\]zuqu%u
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nsAnuIUsyUIRgUNanIsSnuLziSvIwsSns:oalURns: :QNAdYIS
n1swWhAaqs: KD‘\\)ﬂaUnTOSUﬂ‘ISW‘mOIIaDTa Intramedullarg Fixation
nu Extramedullarg Fixation fuUogu:1Sonwsns:onalufns: :QnNIvNSuU
nswidannguviusaslstanalulsvwenuiasissi

UssSvyu aSELLgﬂ_,jFIS W.U., auuad HOO-L!UZJ\)FT W.U., U'\UQ.J'\CI"I IKdovduasau W.u.,
WVDFINS UURW:ISTU W.U., 9SAU IUSISYS W.U.

nduviuoalstand Isoweutasisda nwovrvweyaln waswsin3 nsvINwH

sKalUsutlig 10400

Comparison of Outcome in Surgical Treatment of Patients with
Metastatic Impending and Pathological Fractures of Proximal Femur:
Intramedullary vs. Extra Medullary Fixation

Banjobe Ariyaboonsiri, M.D., Anan Satchamuniwong, M.D., Saniata Luarngjindarat, M.D.,
Pongsakorn Bupparenoo, M.D., Athikom Methathien, M.D.

Department of Orthopedics, Rajavithi Hospital, Thung Phayathai, Ratchathewi,
Bangkok, 10400, Thailand

(E-mail: bjariya®yahoo.com)

(Received: 23 March, 2024; Revised: 9 April, 2024; Accepted: 26 April, 2024)

Abstract

Background: Metastatic bone tumors often result in debilitating fractures of the proximal
femur, necessitating surgical intervention to alleviate pain and restore function. While intramedullary and
extramedullary fixation techniques are commonly employed, their comparative effectiveness in achieving
treatment goals remains uncertain. Objective: The purpose of this study was to compare treatment
outcomes of metastatic bone tumor of proximal femur with fracture surgically treated at Rajavithi
Hospital, by focusing on patients treated with intramedullary fixation and extramedullary fixation. The
Musculoskeletal Tumor Society(MSTS) functional outcome score and post-operative complications
between two groups were compared. Methods: Data record of patients with pathological fracture or
impending fracture underwent surgery in Rajavithi Hospital. Collected data included baseline and
post-operative data. Results: Forty cases of pathological proximal femur fracture or impending fracture
were reviewed (18 males and 22 females), patients were categorized into intramedullary fixation (20 cases)
and Extramedullary fixation (20 cases). Most recorded type of primary tumor was Breast cancer with a total
number of 16 cases. Pathological fracture or impending fractures included 33 cases of intertrochanteric
region, 4 cases of sub trochanteric region and 3 cases of proximal femoral shaft region. Mean MSTS score
was 23.90+1.07 in intra- medullary fixation group and 19.70+1.13 in extramedullary fixation group. One case
of post-operative wound infection was found in extramedullary fixation group. Conclusion: MSTS functional
score was higher and intra-operative blood loss was significantly lesser in Intramedullary fixation group. No
significant difference in postoperative complication was found. However, to be able to study more about
outcomes, and other complications such as Implant survival and failure rates, higher number of
patients and longer follow up period are required.

Keyword: Metastatic bone tumor, Fracture, Fixation, Outcomes of surgery, Comparison of treatment
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UNAQgD
gfinds: 1dosenlunsegnazergnanudndsuals
nszgniudulateinawilisineseukeassn
ﬁ@ﬂlﬁ%‘uﬂ’]iNI'IGTG]L‘I'/ﬂ\IIE]UiiL‘I/l'IEJ'Iﬂ’I‘iU’JG]LLab’ﬁu‘Vq\ljﬂ’li
iy wddinatianisdansanszgnatslunsegnuas
msuaﬂﬂis@ﬂasgﬂﬁwuﬁiﬂﬂaﬁaiﬂ upUsEAnswalung
wWisuisulunisussaidmunenissnundeadliduiueu
Foguazasd: msfnuidnhiudednviuisuiio
namsinwesiiisuzidsuninszaneaniinsegnuina
proximal femur #idhsunsiadalulsmenunasyia
TngyhnsSeuiieunsnisinseninengy intramedullary
fixation LLazﬂﬁj:u extramedullary fixation Lﬁaaiu
309983 MSTS score wazAMIzunIndauvenIskisn
35015 WunsAnwuvudeundsluauldugiSauns
nszEINTinsEgNUIAL proximal femur sinfildidnsu
nsrdRlulsaneTUIaTeE Sas uns1AY LA, 2553
uns1ew w.a. 2559 lagldvinmaiiudeyaanuiluuseia
Yo Uaelaun i 91g Fuviisveuzisuns NIz Yin
vosziagunideyanlilunisusziiiu MSTS score VAS
score ANIHIAA BRTINITIEUIEDALAZANIZUNINYDU
MAIN15E6A Ka: NTuEUe 40 518 T31uthe
W18 18 578 wazdUaends 22 $18 Tneuwda flaedunguy
intramedullary fixation 20 $18uagNEY extramedullary
fixation 20 31 viiaveegugiiinuniigade
NHSAMUNTINIU 16 918 AUNUIUD IS IUNINTEY
Anvaniiga 1A intertrochanteric 112w
33 579 5098917 AlA USI subtrochanteric 31UU
4 518LazUSHIN proximal femur 31U 3 518 Anade
MSTS score Winfiu 23.90+1.07 lunga intramedullary
fixation wag 19.70+1.13 lungu extramedullary
fixation AMzuMsAdEUMaIMsENFAnUTnsRnReus I
wiai1dn 1 518lungu extramedullary fixation
a3U: Tunsfnwuzidaunsnszananiinsegnuin
proximal femur ngassvsneLiieans1n1sUInyes
thouazanunsalsiffiedeulmliiFuasndululidin
Uszariulalndldsadu Tnen1skidn intramedullary
fixation Tnan1sUszliuluanu MSTS score laananuag
\Ferdendoanitlungy extramedullary fixation d@u
Tusrunneimsngdaundinisidnliiand1eiu agiels
fmnanfiefiaznsuimanissneuazanzunsndouly
5¥8¥81IAISHNTSIAY aﬁ’wmuﬁﬂw’tﬁmWﬂ%{uuazammu
wan1s3neliud

ARy WWesenlunseansvezgnany, NsuwANin
YDINTQN, MINTINTLAN, NAGNSHIGA, MIUTHULTIEY
N3N

unu
:le,%qmz@ﬂnaaqﬁ (secondary bone tumor)
AolsANZITIRINAILMUIEY 9 209519NBUNTNTEAY
ufinszgn Tnsderdunizuzifensegniinuyosiian
50-60% 9$NTFANWLTINTIAIUNAAYDITNY L
nszgNAUNAs NTEANBINTIL NTEANTLATY UazUszaal
30 - 40% NIz vinvewzSeiinulonia
YoINIsNINIEANINSEantaUse laun uzidesieu
Insows uzisavon uzSuduy wzstle wazuziSasen
g’
ns¥nwinznsegainludiimsiinisins
N3¥ABY0INLISe (pathological fractures) wANE92TN
nsfnwnznsggniinlaeiily dutmaneveanis
$nw1 pathological fractures 13'514 oA restoration
of anatomic limb length, alisnment, rotoation and
creating stable construct that allows early motion
and weight bearing'
Tagdumsidiniazgunsalianiensegnlatialig
Armthluegrauninlid madenlunisidenaunsal
gan3anseantu pathological fractures Tusdagsiime
diusntu Tesanunsauddléidu 3 nquudn 9 1éua
extramedullary fixation, intramedullary fixation e
endoprosthetic replacement uagslifin1sfnuniiawa
nssnwlunisldgunsaldnnsa nszqn wdavelined
widn?
Tudlagtuilosanemfniinisnsunngyili
life expectancy wpafhelsnuziSegei’ Faazdsmalif
finslonavesnsiinuziSensegnyfegl uaziinnniy
pathological fractures tugstusailugne® dlutiagiu
Qﬂaaﬁmﬁﬁ’umi%’ﬂmmw pathological fractures 7
Tssneruraneifidudinnty nmsdnuidedarhdumn
ileUsziliunan1sinuvestnedifinng pathological
fractures of long bones isumsrdiaBanianszgn
Tulsaneu1as1vin

o1sasnsunisiwng UA 49 aUUR 2 Iuweu - Touieu 2567 115

e



—

anna:dsn1s
udayanissnevesitie impending fracture way pathological fracture U3kans proximal femur sy

SRl IMETUIAsITITRIUA UNTIAL WA 2553 - UNFIAY N.A.2559

ﬁﬁagaﬁﬁmmm o WA, 818, ALAUIYVDY pathologic fracture, FUAVDY primary tumor, fixation method,
MSTS functional score, intra - operative blood loss LaZAMEUNINGIUNSINITNIFA

Musculoskeletal Tumor Society (MSTS, 1993) LﬂUﬂﬂiUizLﬁUﬂsLLUULﬁ@@ﬁﬂ functional outcome Iuﬂdu
AdrsuzisinszgningazUsuidiuludiuves anulduin, msldnuludiadssdriu, nmsldgunsalvienaady,
aruanansalumaliy uardnvueniaiu lnefluusasitognliazuuudiug 0 §1 5 uasazuuusazgnin
AnLduesdusdunsnmiasgnussdulutadeusndn waranuifoundsldsunsinga

Tupsinwaded 1435138 wEUae 2 wuu Taguuuisn As n1sWadiald intramedullary fixation
(Fig 1) 973U 20 swsflm8‘17?wumshﬂé’%'1mmh€fmLTJW‘hmeﬁ'ﬂiz@ﬂﬁﬂLﬁaaj"@L‘%&quz@ﬂm‘%aﬁmﬁaaaﬂ UAUD
intramedullary fixation 714 léun interlocking nail %38 long cephalomedullary nail lnenasinfngUaelasu
nsaewrhmeawlaglddeiinage asiudnlduisduniely 3 8 5 SundwinmsrisasnuuuAenisindald
extramedullary fixation (Fig 2) 91131 20 iﬂﬂiﬂﬂ%ﬁﬂmimﬁmLTJmu’%nmﬁmz@ﬂﬁﬂé’mLﬁamlﬁqaaﬂw duay
yhmsdndeanszgnantuimsianiinszgnlagld dynamic hip screw 3o locking plate wagld¥unsiaiudiuug
Tuinanszgnively ndsindagUaslasunisaewin meamlnglvndnaiiridaas droninlgunediunely 3 8
5 Suiudeatundsimssinga Wiinsdethsiaonduly wuengsuwdiiiodhiunsassdsely

Fig 1 Intramedullary Fixation Fig 2 Extramedullary Fixation

INEUNNISAQITIIA:AQDDN

Inclusion criteria

° Qﬂaaﬁlﬁ%’umﬁﬁaﬁmﬂu pathological fracture 270 metastatic bone tumor
éﬂwﬁlﬁ%’umﬁﬁ%é’mﬂu impending fracture (Mirel’s score > 8%) 911 Metastatic bone tumor
Tasun1ssnwlaeniskn@na intramedullary fixation %38 extramedullary fixation Tu sw.57%38
Alresesanunsatewmiefedlanouin pathologic fracture
Fuhedesinnuidiifanusaussliuuuuasuna functional outcome 6

*AUE0
Mirel’s score = \Juavuuulszfiuanudswesnisinvesnseantuaulinduuzsnszgninewadu 4 wide
A9 ALNUY, ANUUIN, SNWULVDIULISILALIUIN ATWUULALT 12 WAUS111NNI1 9 FulUReIFeIsan1TwnLIN
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Exclusion criteria

o fflheingliiunmsrindndiduwmiaderiunrion

o fUasl#Funsitiadeindu impending
fracture W@z pathological fracture 70 primary bone
tumor

o fUheildunisitadeindu impending
fracture Wag pathological fracture Usiad femoral
head and neck

o fheiliFumsitiadentiu recurrent pathological

fracture

N1sJIAS1:Kdoya (Data analysis)
nATIENeana inlagldlusunsu SPSS version
17.0
. @dfdanssaiun (descriptive statistics) e
aSuuRudNYuEdIUYAAaLAEN1TYY U Touay
Aads dudesuunasgiu Ssegiu Adiga Angean

Q150 1 wansdeyasiu Demographic data

Intramedullary fixation

. @dATaeRNNU (inferential statistics) N13tU3eu
Wieuteyalieusunn 214 independent t-test Tunsdl
Joyadinmuanuaeund uag 19 Mann-Whitney U test
nsaltoyalifinisuanuatiuuund drudoyaianmnin
wWisuieulagld Fisher’s exact test Lazfindn p - value
Weosnin .05 Wutvddgmeada

na

nnsiiufinwdeyadUae impending fracture
e pathological fracture USKIQY proximal femur
fidnsunisindaiilsane viassiddad unsiau
WA 2553-Un31AY W.A. 2559 orgvedauliaglumi
s¥mine 40 fs 68 U ogiade 555 Tlunguitlesunis

[

Snwlag intramedullary fixation Lﬁuwj‘lj’lﬂ 10 57¢

¥ a

A 10 s1ewazeneady 56.5 Ulunguilasunis

7]

$nwnlag extramedullary fixation Wuf¥ie 8 518

Y a

HWENS 12 51869m15199 1

U )

R @

Extramedullary fixation

Characteristics (n=20) (n = 20) p-value

Gender, n (%) 525

male 10 (50.0%) 8 (40.0%)

female 10 (50.0%) 12 (60.0%)
Age (years)

Mean=+SD 55.50+7.69 56.50+7.00 670"
Primary turmor, n (%) 418"

WU 6 (30.0%) 10 (50.0%)

Jam 8 (40.0%) 5 (25.0%)

FlaugNyuIN 1 (5.0%) 3 (15.0%)

I 3 (15.0%) 0 (0%)

NN 1 (5.0%) 1 (5.0%)

viev 1 (5.0%) 1 (5.0%)
ANLLUIVDY fracture, n (%) 731"

Intertrochanteric 17 (85.0%) 16 (80.0%)
Subtrochanteric 3 (15.0%) 1 (5.0%)
Proximal femur 0 (0%) 3 (15.0%)

W88 T = Independent t-test ; F = Fisher’s exact test

Muvisfinunzidsunsnszareanniian fe U3nas intertrochanter $1uaw 33 318 210 40 518 Andudesay
82.5 sumafinusesadun MwA subtrochanter $agay 10 waw proximal femur ez 7.5 fans1aft 1
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1nnsUssfiudeyalufunanisinuidunudial MSTS score Aanufoundsldu niskidalunga
intramedullary fixation 5143’??1'%@?%8@@]17’1' 23.9+1.07 %ﬂq\‘miﬂumju extra medullary fixation @didads
agj‘ﬁ' 19.70+1.13 sgsdidudrdey (p-value < .05) ludiuvesnisusziliunnudulan (VAS score; Visual
analog scale=iflunisuenanuiduinidusnasain 0-10 Tnedl 0 Aetintosdign uaz 10 Ae Yanundige)
Prsanuideundinstndanissndntdu wuitlungy intramedullary fixation firadvegil 3.00£0.73 Fasnilungy
extramedullary fixation ﬁﬁmmﬁ'aagjﬁ 3.90+0.72 ag13iiliudAgy (p - value < .05)

nsUsdiuluFesnsgrydedenluiosindatiu wuilungy intramedullary fixation fiUSsnunisgaydeiden
seminenssndnegil 120.00+24.06 ua. Fatfosninlungu extramedullary fixation AfUTNMegi 295.00+70.52 3a.
a813ildrdAgY (p - value < .05)

duszaznamsinwdilulsmenuiaiunsiiannzunsndey Tungy intramedullary fixation Wlewisudy
extramedullary fixation 5uwud11ﬂﬁﬁaﬁwﬁzgmaaaaﬁqmiwﬁ 2

a1s0N 2 wanstayan1suseidunan1ssnw

Intramedullary | Extramedullary

Mean

fixation fixation difference 95%Cl
(n = 20) (n =20)
MSTS score
Pre-op 3.10+0.91 3.00+0.86 0.1 (-0.2, 0.48) 723
Post - op 23.90+1.07 19.70+1.13 4.2 (3.7, 4.6) <.001*
VAS score
Pre -op 7.95+0.60 8.15+0.81 -0.2 (-0.51, 0.1) .383
Post - op 3.00+0.73 3.90+0.72 -0.9 (-1.2, -0.5) <.001*
Blood loss (mL.) 120.00+24.06 295.00+70.52 -175 (-198, -151.9) <.001*
Hospital stay (days) 11.40+2.28 12.65+1.81 -1.25 (-2.1, -0.34) .043
Complication 1.000
Yes 0 0% 1 5.0%
No 20 100% 19 95.0%

*significant ; using independent t - test
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BnsirdadansansegnludUaoifiuziSsunsnszatouiuinm proximal femur flog 3 35 léun
extramedullary fixation Iagn151d dynamic hip screw %3® locking plate, Intramedullary fixation lay
n1519 long cephalomedullary nail %38 interlocking nail Ll@zn15%1 endoprothetic replacement’ ER
Tudaqtun1svi arthroplasty Hu wugilldlunsdiifinisundnszansves upfaniinszanuina femoral
head and neck® usluu3ians intertrochanteric, subtrochanteric waz proximal shaft femur Judslifidousd
Faulunisidensendng intramedullary fixation %38 extramedullary fixation ToRveINIHIFIRTARTINTEANME
extramedullary fixation fe nslgrdmeniodensSwenuidiu warldFuuddsioesunnuiung wasvild
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fuavamnsnasininlfiy witedindeiialvle
Tnssasafiudausailideiunanidaiilng wavideiden
Tunsedaundiewfisutiu intramedullary fixation®
fannsorndalaefiauiaunaiiinniy dedenlunis
Wdatesnituaraiusasunsilatinin’ Fudnldtuna
Tunsfnwadsifinuinguaglungy intramedullary
fixation tuil snsnsidsidenlunisidaiitesnin
Snvadadlen MSTS score Viqmdmasﬁm VAS score
fishailerfieuiu ngu extramedullary fixation wagly
miﬁﬂmﬁé’qwuéﬂawﬁﬁwaﬁﬁmié’m,auam%aﬁnm
LLNamﬁm"?jﬂagiuﬂEju extramedullary fixation

Yodvosmsanvrinedunsnifnlnaunmdvin
werdadugidenalansyiiiantturidadeinla
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Abstract

Mycosis fungoides is the most common type of cutaneous T-cell lymphoma, accounting for 50% of
all primary cutaneous lymphomas. It typically affects older adults, with a mean age of 55-60 years, and is
more common in males. Although the exact cause of mycosis fungoides is unknown, various factors such
as genetics, environment, and the immune system have been considered as possible contributors. Large
cell transformation is a rare occurrence and is associated with a poor prognosis. This case report presented
the details of a 48-year-old female patient who had multiple ulcerated tumors that emerged on scaly
erythematous plaques on her neck, trunk, groin, and extremities for a duration of 4 months. Following the

performance of biopsy with H&E stains and immunohistochemical studies, the patient was diagnosed with

mycosis fungoides, specifically with CD30 - positive large cell transformation.

Keyword: Mycosis fungoides, CD30 - positive Large Cell Transformation, Lymphoma
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Introduction

The most common type of cutaneous T -cell
lymphoma is called mycosis fungoides. It occurs twice
as often in males compared to females. Although the
exact cause is unknown, it is believed that genetic,

environmental, and immunologic factors may play

JUR 2 1B - Dauneu 2567



a role in triggering the disease. Normally, the
progression of mycosis fungoides is slow and not
ageressive, except when it transforms into a large cell
form. Large cell transformation of mycosis fungoides
is rare and generally associated with a poor prognosis.
Most patient present with solitary tumors that often
develop ulceration. Multiple lesions are seen in about
20% of patient. The incidence of primary cutaneous
anaplastic large cell lymphoma among other types
of non-Hodgkin lymphoma is 1.7%. This disease is
histopathological diagnosis and immunohistochemistry
studies may be required to identified subtypes. The
management of mycosis fungoides depends on
clinical stage. This case report describes a 48 - year - old
female patient who had mycosis fungoides with
CD30 - positive large cell transformation.

Case

A 48 -year-old female presented with a
4 -month history of multiple ulcerated tumors that
emerged from scaly erythematous plaques on her
left buttock and spread to her trunk, face, neck, and
all extremities. She reported no prior occurrences
of fever, night sweats, or weight loss. She had no
underlying diseases, nor any history of drug or food
allergies. She denied smoking, consuming alcohol,
or using herbal remedies. Additionally, there were
no family members who had experienced a similar
condition, and no history of malignancies in her
family.

During the physical examination, she exhibited
multiple well - circumscribed, finely scaly erythem-
atous plaques with ulcerated tumors at the center,
affecting her neck, trunk, groins, and all extremities
(Figure 1). Generalized lymph node enlargement
was also observed. A biopsy was conducted on her
right forearm. The tissue was collected and fixed in
melted paraffin wax. The resulting block was cut into
thin slices for the Hematoxylin and eosin stain. The
H&E shows multiple areas of atypical lymphocytic
exocytosis in the epidermis. The dermis displayed

dense infiltration of atypical lymphocytes, primarily

in the superficial layer. Although pleomorphism was
noted, multinucleation or a “horse - shoed” nuclear
appearance was not observed. Reed - Sternberg
cells were not identified, but mitosis was frequent
(Figure 2).

Immunohistochemical studies from tissue on
the right forearm demonstrated immunopositivity to
CD3, CD4, CD5, CD7, CD30 (variable), TCR-BF1, Ki- 67
(80%), and PD- 1. However, CD2, CD8, CD56, TIA-1,
Granzyme B, Perforin, CD10, BCL-6, and CXCL13
showed negative results (Figure 3A-3D). Laboratory
tests, including a complete blood count, revealed
leukocytosis with eosinophil predominance. Renal
and liver function tests, CEA, and CA19-9 were
within normal limits, while lactate dehydrogenase
and CA125 levels were elevated. Tissue cultures for
bacteria, mycobacteria, and fungi yielded negative
results. A marrow biopsy indicated normocellularity
(509) with no evidence of lymphoma. CT scans of the
chest and whole abdomen identified multiple lymph
node enlargements at the left internal iliac group, left
external iliac group, bilateral inguinal group, bilateral
common iliac groups, para - aortic region above and
below the level of left renal vein, para - caval region
above and below the level of left renal vein, bilateral
internal thoracic groups, both axilla, anterolateral
cervical region (IV group), para - aortic (to arch) region.

Overall, the findings suggested mycosis
fungoides with CD30 - positive large cell transformation.
She was subsequently referred to a hematologist
for appropriate management. The patient received
a treatment regimen consisting of intravenous
dexamethasone (10 mg), cyclophosphamide (1300 mg),
vincristine (2 mg), doxorubicin (80 mg), and
etoposide (150 mg) for three days, followed by oral
prednisolone (100 mg) for five days, and subcutaneous
filgrastim (300 mcg) daily for seven days. Initially, the
lesions showed improvement. Unfortunately, she
developed febrile neutropenia after chemotherapy
and septicemia. The hemoculture shows Pseudomonas
aeruginosa and she passed away 14 days after the

initial course of chemotherapy.
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Discussion

Mycosis fungoides is the most common
form of primary cutaneous lymphoma, typically
occurring in middle to late adulthood and showing
a male predominance of 2:1. It affects 20-50%
of advanced mycosis fungoides cases, resulting
in a mean 5-year survival rate of less than 20%."
Mycosis fungoides with large - cell transformation is an
aggressive subtype. The prevalence from 3-34%
of MF case and mortality rates vary from 8-69%.
Histologically, large cell transformation is diagnosed
when large cells constitute more than 25% of
the dermal infiltrate or form microscopic nodules
within the lesion. CD30+ large - cell tumors in mycosis
fungoides have a better prognosis compared to
CD30- large - cell tumors.” Distinguishing CD30+
large cell transformation in mycosis fungoides from
cutaneous anaplastic large - cell lymphoma can be
challenging.

Primary cutaneous anaplastic large cell
lymphoma (C- ALCL) is characterized by a neoplasm
composed of large cells exhibiting anaplastic,
pleomorphic, orimmunoblastic cytomorphology. The
majority (>75%) of tumor cells in C- ALCL express the
CD30 antigen. It is the second most common form
of cutaneous T - cell lymphoma and primarily affects
individuals in their sixth decade. Most patients present
with solitary or localized nodules or tumors that often
develop ulceration. Cutaneous lesions in C- ALCL may
undergo partial or complete spontaneous regression.
Involvement of regional lymph nodes is possible.

Histologically, anaplastic large - cell lymphoma
demonstrates diffuse non - epidermotropic
infiltrates with cohesive sheets of large CD30+
tumor cells. These cells display characteristic
features such as round, oval, or irregularly
shaped nuclei, prominent nucleoli, and abundant
cytoplasm.>

The treatment of mycosis fungoides is
determined by major prognostic factors and
clinical stages. However, other considerations
such as symptom severity, treatment efficacy,
response duration, comorbidity, toxicity, accessibility,

and cost - effectiveness are also taken into account.
Patients with stage I-1lIA disease typically receive
skin - directed therapy, except when poor
prognostic factors like folliculocentric MF, large - cell
transformation, or low blood tumor burden involvement
are present. For patients with stage IIB disease, a
combination of total skin electron beam therapy and
systemic therapy is recommended. Caution should
be exercised when using skin-directed therapy in
patients with stage Ill or erythrodermic skin. Stage
IVA patients require intensive systemic therapy.
Chemotherapy regimens are appropriate for
patients with multiple lymph nodes or visceral organ
involvement, or when other treatments have failed.?
The standard chemotherapy treatment consists of
6 cycles of CHOP (cyclophosphamide, doxorubicin,
vincristine, prednisolone).” In Olsen’s response
criteria, Chemotherapy has complete response in
lymph node 8%, but stable disease in blood and
viscera after complete course of chemotherapy.?
Recent studies have shown high overall response
rates in advanced mycosis fungoides with the use of
pentostatin, gemcitabine, and liposomal doxorubicin.?
Asai et al. reported that gemcitabine monotherapy
effectively treats large cell transformation of
mycosis fungoides. They administered gemcitabine
intravenously at a dose of 1000mg/m” on days 1 and
8, following a 21-day schedule. After 8 cycles of
chemotherapy, the patient achieved a partial
response with mild side effects like nausea,
neutropenia, anemia, and ’chrombocytopenia.9
However, neutropenia is a side effect that cause
serious complication. Laboratory investigations
such as complete blood count, electrolyte, renal
function test, liver function test should be monitor
during and after chemotherapy. O’Donnell et
al. found that brentuximab vedotin, a targeted
monoclonal antibody, yielded superior treatment
outcomes compared to oral bexarotene, skin -
directed therapy, and chemotherapy for mycosis
fungoides with large cell transformation in both
early and advanced stages.'® Radiation therapy is

highly effective, although it may lead to acute side
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effects such as erythema, dry desquamation (76%),
blisters (52%), hyperpigmentation (50%), skin pain
(48%), and skin infection (32%). Other potential side
effects include alopecia, temporary loss of fingernails
and toenails, hypo- or anhidrosis, chronically dry
skin, blisters, radiation dermatitis, male gynecomastia,
scattered telangiectasia, and skin cancer. ' Combining
romidepsin with total skin electron beam therapy
suppresses CD8 T cell activity in advanced stage
mycosis fungoides. The most common side effects of
romidepsin are nausea, fatigue, and loss of appetite.*
Moreover, promising results have been observed in
phase 1 and phase 2 trials of novel therapeutic agents
such as Lacutamab and PD - 1/L -1 inhibitors for the
treatment of mycosis fungoides.”

The prognosis of cutaneous anaplastic
large - cell lymphoma is excellent, while
mycosis fungoides with large - cell transformation has
a poor prognosis. However, spontaneous regression of
mycosis fungoides with large - cell transformation has
rarely been reported in cases of patch - stage mycosis
fungoides.” Rasso et al. reported a rare association
between large cell transformed CD30+ mycosis
fungoides and colonic adenocarcinoma, suggesting a
potential genetic predisposition.® Additionally, it has
been observed to develop at the site of a previous
B -cell tumor, indicating a correlation with genetic
alterations or T- cell regulatory alteration.’

In this case, the patient had further investigated
such as bone marrow biopsy, CT chest and whole
abdomen, blood test for tumor marker for evaluate
the clinical stage. She was stage IV. She received
intravenous chemotherapy due to multiple tumors
with multiple lymph node involvement in CT chest
and whole abdomen. However, she had got a fever.
Her blood test shows leukopenia. She developed a
febrile neutropenia after the chemotherapy.

Conclusions

Mycosis fungoides is the most common type of
cutaneous T-cell lymphoma, typically occurring in
mid to late adulthood and affecting males more often
than females. The exact cause of mycosis fungoides
remains unclear. However, it has been observed that
genetic alterations are linked to colon cancer and
prior B-cell lymphoma lesions in patients with
mycosis fungoides. When mycosis fungoides
undergoes large cell transformation, it tends to follow
an aggressive clinical course, and diagnosis relies on both
clinical and histological manifestations. Unfortunately,
mycosis fungoides is currently incurable and
significantly impacts the quality of life of affected
individuals. Treatment options abound and are primarily
determined by the clinical stage and prognostic factors.
Nonetheless, it is crucial to consider the potential
complications and side effects associated with these

treatments.

Figure 1 Two well circumscribed ulcerated tumors at the neck
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Figure 2 Multiple foci of atypical lymphocytic exocytosis in the epidermis, H&E X400

Figure 3A-3D Immunohistochemical studies show immunopositive to CD30 (3A),

and immunonegative to CD8, CD56, and Granzyme B respectively (3B -3D)
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Abstract

Periapical cyst, also known as radicular cyst is most common odontodgenic cyst in oral cavity.
Periapical cyst frequency coexists with infected tooth and not more than 2 centimeters in size. However larger
cyst can develop and may appeared to invade nearby structures. Report case female presented with swell-
ing of upper lip and paranasal area. Cone-beam computed tomography (CBCT) showed radiolucency lesion
that measured 2.81 centimeters in width. The nasal floor, hard palate and labial bone were all invaded by
lesion. The right upper lateral tooth had undergone root canal treatment was in a good condition. Incisional
biopsy revealed an inflammatory cyst on histopathology. Treatment was performed one-step by total
enucleation with root resection of right upper lateral tooth under local anesthesia.9 months followed-up,
CBCT revealed that the lesion’s size had much decreased. Bone regeneration was founded on the border
of lesion. Total enucleation with root resection is still appropriate treatment for periapical cysts, including
those greater than 2 centimeters. The procedure can be performed in a single appointment under local
anesthesia.lt is important to rule out other lesions with comparable clinical and radiographic features from
the differential diagnosis. A large lesion extends to several teeth, a histopathologic study is essential. For
precisely determining the size and boundary of a lesion, especially one that affects the maxilla, CBCT is a
useful method. However, the cost and amenities may influence choice.

Keyword: Large radicular cyst, Enucleation, Root resection, Cone-beam computed tomography
(CBCT), Evaluation of cystic healing
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nszgnuazsInfiulagseuy

51891UHUIENYe 1 318 11638910 15UINT
SuflUanuukaztisUnaynuan nuflud 12 Duitui
LABSNYIAADITINTUNIADY A1NATNTIFdIUFnD Y
AouRmesylialaudyn (cone - beam computed
tomography; CBCT) wuseelsatdutalussSedvunn 2.81
wuAles dnsidenvesseslsndensegnguagn nszan

waasinAnuNanssnwduian 9 Wew 91nns
Uszillumenmisddiudnendeneuiunesviinlaudy
wuruiavesseslsalanas fin1sadenszgnlaeseu
lud 12 I¥sumsysazseaseuitulmiosnaseuiiu
PinfinsiPuuinamey awnsaldnuldund

ns¥nugahiifivunelngnd 2 wuiieslaonis
m"1ﬁmifﬂqqﬁﬁmﬁumsm&’mﬂmaiwﬂﬁué’qL‘flu%%%'ﬂm
snnsguiinantadifaldas Mhuuedilunssnw
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Tesuazansavneld srvanziililegldsnduges
angldenuaaumnanmssnevestisdnnumses
waglanusamiielun1ssne

myasuuenlsranlsnsuiiiidnvasmenainuay
AeneSdindnendeiu saudinnsdamsetudeaieu
wagnduindndudsiigesilunsdifiseslsaivunalg
AseUARM Tluvaned

Ansddiudnenfeneuianestidnlauds
(cone - beam computed tomography; CBCT) Huedasile
ffluselenilunsuszdiusunuazveunvasseslsa
NOUHIAR SINDIRARIUNITINE Ya9soelsalraE1etniay
uduglaglanzsealsaluvinsslnsuy egralshniumas
ATNDIANNNSDUVDIADTUNYIUIAUARZLAILAZ AN
ANAYBIAUNUNITINYIANEY

Fddny: quianesiniturunalug, mesdniane
qnﬂfw, N1RRUANEIINHY, NNSIFAIUFRBFuADLNILADS
FRALAUTY, Usmﬁumﬁmwaqqaﬁw

unun (Introduction)

q&‘ﬁﬂﬂmaimﬁu (radicular cyst, periapical
cyst) Wunathiimuldvesiian Taswulfunnnifesas
50 vesnaiifgaiudinainitu (odontogenic cyst) inog
TunqugeihfiAaainnissnian’ Tnstnlunszgn
27n35lATUUNINNTIIINTTINTEN wazluitundiuinnan
Hunds Tngnuldinnluzageny 30 - 40 T sindvunasingy
2 WuRAIAT> * 91nN13ANYIUBY Cohen uagAus® WU
qqﬁwmmmﬁuﬁﬁﬂummmmdw 1.5 wufiuas wuld
Souaz 25.6

mil,ﬁm‘wm%amwmmqaﬁmmmmLLUQI@TLfJu
3 9429 loun’

+ ¥2N19N58AU (phase of initiation) 3ua7n
Mnmssnavuinayatesniufidusasn
AshnlenielulnseUszamity donalidl
nMsndsEnsiviazinnssniauseulanesinily
nszduBeyiannievesnatals (epithelial
cell rest of Malassez) Fadumadinuluiode
UsviusiviliAnnsathega

. ﬁ?ﬂﬂﬂiﬁ%ﬂdmﬂfﬂ (phase of cyst formation)
LﬁauﬁamﬂﬁwwmmmaL%Lﬁuﬁi’ﬂmwﬁmmﬂu
L‘f‘llE]LEdJI@Lmilﬂau’]iauﬂa’]ﬁli’mﬁu (periapical
granuloma) WAZVHIYVUIAIULAANITAY
ﬁu’%L’Jmai'suﬂmwaaLﬁal,?jal,msgiam ey
Yo Tidensa Ui Nl Iead

. 42901598189U1A03th (phase of cyst
enlargement) voawmitognglugainyszney
g WNUNILNYEU (gamma globulin), waasn
1Usfiu (plasma protein), nsalagngladin
(hyalulonic acid) LLﬁ%ﬁﬁgus] finanns
amevesradilimelugeidusuoealudn
guagmensgnIsugainfiovesvundy
Snwgnneadtnvesnathvanesiniludiulug
laifiornsuans Tugaivwadndnagnuld Tnetudey
nam$ed wiidlefvuslvguenavianensegnuaz
alpsiufigandgedn q  dnlinunisvenedivensegn
nunsarareveslanesinituiraidesldiosnisinide
o1dntuldilfiAnensidutandaduaingiivili
URgNUTIuALmNE’?
dnwaznmiadarnudunlusesdnivoududu
Musadveuwataiau sealsadinagusnmudiunsegnsessu
ilu luseslsaidvualngjenanunsidonvienzansegn
wazelviglagseu Wu iudiafes nsggnsessusinily
grulnsseniAkiindaan® egndlsimununisazaleves
snituilegluseslsanulstios’ msidedausnlsnsoslsn
Afdnwarnenadnuaznmisdadeiuasiiansanis
qaﬁww’%alﬁaaaﬂgu 16l dentigerous cyst, odontogenic
keratocyst, ameloblastoma, pindborg tumor,
odontogenic fibroma, cementoma®
FBnnsinwigavatesniluiivaisds lugeth
fflvurnladiAn 1.8 wudwes mssnwinasssnily
finaeifivsograiien (non - surgical treatment)”®
wuiinadsasenaz 73.8 usegalsnmulunsfinniu
naszezaInUidonsindenieingaintulmiuas
Foasnwidesemsindaainguihdnade * © uenani
frenuimumaieguivnelngnn 2.5 wuiuns
Tuituilre3nunaasasiniluuda®
daunssnulaensiidn (surgical treatment)
#0978 A N13616IM marsupilization WagMIWNIAAAING
theonitavan (enucleation) %uﬁ’wmmmqaﬁw RPLRE
U19LAL9T08lIA 918 WazaN NI NeveEUaeY
N19W1%A marsupilization ABN1TAAAIIUGY
aeluresguiiiteansuinvesseslsnannisgade
dlonszgnsou q wazandunsiesioatearlndifes Wy
ilu Tnseerniaufindadn wioduszamioglng
WAt dnldnafialufiasiiengies? udiiteldede
fiaefesundnwmatsaieuasdududosinmiuna
n1ssnwnduszeziaiuiuniiseslspazivuiaianas
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AUREARIENNTAgLALNATENININTI N lamenuLee "

uazfesnduurdinguiioningei sentismun

Fios fio msshiaaingevisun (enucleation)
fifofreannsnfinseslsaiamunlundafien fuaell
Fosndng seznalunsdnudesniuarlidos
oA ilonngUaslunsquasnniiniflelfiouiu
n15¥ marsupilization®® un1s$nwAsilugaiuuie
Tvgjorasiesedamatianssivdiniitiung enaiinsesvyg
nszandeluglndifessznineiidia do1n1sluune nas
idin uenniimsiinisianunisinumusseznaio
AnsMevasseslsaluszery'

nsshwiraessINHuLazmusIeidakazanUaney
5709lu (root resection and retrograde filling) 1Junns
vifiefnsinsiadeiluiiiduanvguesisalunsdi
viupunngRsanud LT ua S saansoysoe
1 Msgauanesnilumeian mineral trioxide aggregate
(MTA®) BasinauauiAmuuuuaingd fanudsuldms
Fanwm TnsiwilenhliAnnisdouasise oz uiviud
uazipdausnituanansaadstuuuiintanls Sanannsn
usstldluanmedifierudu Inefiszernaimsnesuny
48-72 Halug'®

msdnwiluaaiifunsmenunsdfnugiedd
gaiangsniturue 2.8 wudiwaslurnsslnsuu iin
Mnitud 12 Aesinwirassnnilusnnou anamde e
wuiin1shanensegnseuuangsinilumususunauis
nsganAuNAIY waziinisideanseangiuayn (nasal
floon Uanesnituiiegluseslsngnauluannsumisund
éintoe LLmumi%’ﬂmﬁaﬂﬁmﬁmﬂﬁfﬂqqﬁwﬁgwméwﬁu
msrdnmesInituiduaniveg Tnevilutupeudeiue
Anmunisinwmennsddiuinedensuiinesyin
1AudyY (cone-beam computed tomography; CBCT)
WeUszidiu mamevesguinilussesiom 2, 6, oy
9 IAauANNEY

s1gvIUNUDY

Adiendalneeny 59 U daaunnlan endndase
gndsfimnanlsaneiuiausienis feein1suani
Unaynsuwnuagiuiiunnuu nmsdnusyianuinile
20 Yudrilud 12 wnzalwseuszamilu 1d5unns
$nwinasasiniluuagyhaseuiiuileiduiiundnves
aznuilug 12- 22 wdnisfnwinasasinilueinis
Unf nseiiadle 2 Weudeuinlsmeuia $andennis
vaniienuinuiluniuuiasuinaniudes 1
auiulddafiuinudisagnuan ldflennisuaniy
sasegihelunuiununndilsaneunauimia 165
nsanenmisdnuiiinlusesidusnunsegnuinssing
vuaseuAguUINAAuG 11-15 §Uheldsunsiatuile
asusdkaldy Inflammatory cyst Fadesauite
ihmsihwse

AUrgUiaslsausedndn Uiasnisuien Uias
UsyIRnshugsuaznsguyvd Ussiimeiunnssuiag
lasuuinisaeuiiy gy yaiuyuwasyhitufieuuuy
Ao Inglifinnzunsndoula 9

n13m373919n1ea luldnuauinundle 9
thwin 55 Alan3u duge 158 lURUAT AU
lasin 145/85 fiadunsusen §nsinsiiuvesiala
78 Adaslound

11nNIATIILendasUInnuaINsuaNLileLde
Uinutheayndurn melutesnasianueimsuani
witend SN nafiudausiing 11- 14 Fumenuny
nsULaznaviEusaudily & 11-14 fiud 12 1Junseu
fluvuituiinednvinassnilundeusazdundndnves
agnuilud 11 anmaseuiiud 12 fsessweseunsou
fuusilallon #iud 13,14,15 Sweuaussiensmaaeuny
Himveeity (vitality test)
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UM 1 dnuaigneadinnunsuinusnadnaynmue (1a)
WNBNUINUSHUAUNTIAILYIN (1) LaTUINUSUNAUAIUYI (10)

Mnmsrmaamefdulusnuaznmidseulmennitunuaissddveunndaoudauditug 11-15
wumsazateveaaesnilug 12 Yanesniiud 13- 15 anwund Saneanasssinitud 12 Taamuvud
PMNAIATIVNNTIFdUFnoFAeNRImeIulnlALTN (cone - beam computed tomography; CBCT) wuan
508l5ATWIAAINUNTN 2.81 WURAT AU 1.51 WWAWAT ANAN 1.84 wuRes seelsalinsvhaiensegn
sosduilusionadiaiivnuasdumau wunsdeanssanuinaguayndurmn

2812 mm* 18.43 mm*

5UN 2 2w CBCT naumsnidn 13unaseslsnanndiufinineiian Anundng 2.81 lwuslimg
ANNEN 1.84 WURAT ANEN 1.51 wuRuns uaziinsilenvedseslsausnngIuayn
WazNIZANNAIU (23, 2b)

v aa ]

Mndnwagneadinuazamisdnasaniutunansatuiovduanlameiuiainmanausnnaiiy
inflammatory cyst 1 %’jﬂﬁmﬁﬁaﬁaLLEJﬂIﬁﬂLﬁymém’iwLﬂuqaﬁwsauﬂmaimﬁu (periapical cyst) anilud 12
wisehalsAmmmndnuuzamiadninsimenszgnuunelnguasinisazaesnitug 12 s 3diidedeusn
Tspdu g ifidnwarlndifeatu tud unicystic ameloblastoma, odontogenic keratocyst AMu&du

Lquﬂ'ﬁ%’ﬂwﬂuQ’ﬂasmaﬁﬁamsﬂ?ﬂqaﬁﬂﬁgwméwﬁumséfmmﬁu% 12 (total enucleation with root
resection and retrograde filling) uazdstuiiiovinunnsaa e 3inen dwitud 12 dufinsanutuiunumme
Bulameusiudilifes Snueasssnililwiilesananmiageanassnilududsiianing seftaeilquainsisnie
Audaussusmnlsausedi liwienn aunsalsieusudelunsihdaildinannuld Jonaumunisinwving
rdinangldinv g

LHUNTS NS INSHndav A sTRRemInsSniensu 1 AW, 3, 6, way 9 ey tleUssiiunsees
seelsalagfinnsananvunvesseslsn nsaislmivesnsegnsevseslsnsnfadnmuanuiiiinvesitug 13- 15

negluseslsn imsysueasauiiuuazasnuiiug 12 - 22 Tillanmndsely
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faun13snw lavinnnsesuethensuiiomauienlunssnm fupounazamzunsndeuiienaifintuswinuay
RN s¥nwTaaIsnsuily fielvimnudugedlunisinvinazamu uluBugeudisunisshwidingna

Fumumskifa Snenvameiimeinusiiiuinuags ey Wakkanuveuwionves flud 15- 21 iUaany
uriuilowafiudau (full thickness flap) wuihilgnzauasnszgn (perforation) USMitud 12- 13 mafdaiiuin
nmadesvesguh ﬂiaﬂiuﬂﬂﬁm%u?lmmﬁmLﬁmﬁmﬂﬂmﬂu%’qmﬁﬂ I%Lﬂ%qﬁaLa%mﬁamﬁﬂaaﬂmﬂmmﬂ
70U aﬂwmymummmummLmuaaﬂlmwammamn‘lmsau msf[,umumsummafmmwuawul,aawaama
mmaaﬂmwmwmwmwvaﬁumﬂivmﬂ‘ummﬂw 12- 13 WavesuSaiuinuazne lmwmmvamamsvmﬂ%mm
wazlwssemAdnaayn wusnilud 12 uag 13 aamsﬂumm iﬁﬂﬁmj 14 ﬂmwmaamnmawmmm NUNTAEAY
YoesINiluA 12 duitud 13, 14 hmumiavmasuaaimﬂu ihtudefiainvimuadmsanmensine

Mntldinsedinsedavatssnitud 12 senvszan 2 fafwnsuazvensraesnitudiudaesinde
winsevunan gatnaasssinilusieTanaauatesnilu mineral trioxide aggregate (MTA®) niudulaunade
Ivsazans vdwdalrenufTusdusiiond@adu 500 fadndufuusemmundienmnsd nanefu udunan 7 fu
guivanlulouginaviu 400 fadnsusuusemundiomnadn nanedu Wuluna 5 Ju wazemnswsiuea 500
fladnsusuussmuidlefionnisuin vn 6 ilus frelasuduugihlunsufiRsvdimsiida 1dud nsindhiea
Wevaden msuszaufuusnadaynunly 24-48 Srlumdsrdanazidsuiulssaugundsinda 48 $alus
tiafilhednlmuidensu 1 daminaramunisinymdsidinnuuwunisinusely

LIZMANN Cg
BLARE HOLLC

5UN 3 viaansaingaiiesnnivualasiidawazaaUateIniluslgananualesiniiu (3a) wazdnuaizdulile (3b)

Wa (Result)

NaINSHIAR 1 dUAA ﬁfﬂﬁd’ﬂwﬁaﬁwmséfﬂmwu
liflomstinunadanunsuisdntagusuLaanRR
UnuralalinusesUsvesunanndn nalilu lifivues
Liflonnnsuanswesnisinidle washdnrane 18I v
%uﬁaﬁﬂﬁ’ﬂaaﬂmﬁg\mmwuﬂu benign inflamed cyst,
consistent with clinically radicular cyst

Aamunansinwilensu 2, 6, uag 9 e WU
finnsmevendedeseulavanysal #ud 13, 14, 15
wuIdsmevaussanITinaulainueedlu (vitality
test) Hud 12- 22 1§3unsysusduasnuiiulu
AUaeldaulad msuszdiunismevesseslsnannamn
Seddusinoduneuinesuialauly (cone - beam
computed tomography; CBCT) WuUUUIATDLIUTS

130 o1saisnsunisiwng Un 49

S48 1Bnasan 2.81 x 1.84 x 1.51 WuURUAT Wde
2.23 x 1.39 x 1.24 wumang 2.03 x 1.05 x 0.85 UALUAT
waz 1.90 x 0.9 x 0.81 WUAATNAIRNAILNITING
2, 6, WA 9 LHBUNIUAINU
LﬁaﬁﬂLﬁué’mﬁaum'iawawawumqnﬂfﬂwudmé“a
AMSHIFR 2, 6, kay 9 U YuInANUNItuLIlng
nans-lnanans (mesio - distal) anasiovay 21, 78,
uay 91 UINANUENTULLININUES (anteroposterior)
anasFeuas 45, 79, wag 94 YWINAYINES (supero - inferior)
anassegar 27, 66,uar 70 MINANU NIEANUSIIN

51u3Yn (nasal floor) nduanlumundsunfnagny

WUSIENUS e uvassaslsAnfulAtuaN YL YaY
nsasnsEaNMUvAHARER VN
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MYy o

10.53 mm*

SUN 4 98 viarndn 6 neu wuinvuinseslsawae 2.03 x 1.05 x 0.85 wufling (4a,d4b)

wazisuiinsasensegnlmiuinuveuvesseslsa (4o)

Aim™

h
N\ 9.00+
19105 mm®- %

\

gih'?i 5 A1 CBCT Magkinfin 9 Ly wuInvuInsaslsanas 1.90 x 0.9 x 0.81 wudums (5a,5b)

wazisuiinsaianseaniviuinaveuvedseslsAuIny (50)

391sad (Discussion)
puthuanesniluugahdnauiiinanituiing
Innilgeluninsslng Tnevhluvunvesgaitlaiiu 2
wuRwns” * mansranuseslsavanesnituawisivgdi
AseUAgUUAEIINTIL naneTmsihmsidadeuenlsndy
Adnwarnenddnuaznwaiefadfindendeiu Taun
guihwteidleseniadifiuag lifigaduiininily 1éun
dentigerous cyst, odontogenic keratocyst,
ameloblastoma, pindborg tumor, odontogenic
fibroma, cementoma®
Tuftheseiwuiiuiiuesfuaivefefiug 12
Anefiusziinsinuiaasssinilusifeuuiunanedas
1 finuinnsinuinaes
snflufissesnafion envlifisaneuazenaiingani

A9AAABINUNISANEINDUNTN

yuelngmdnisiamumasyezenn lufihese iy
m'ﬁﬁﬁ]éfsjLﬁaqé’u’jﬂLﬁuqaﬁwﬂmmmﬁummﬁu% 12
ogslsfnunsidedousnlsadudifiaiuguusanii
fanandhasududaiasiionsansiuse uazasins
Finduliounsdudmsranounisnausunsinymnads
Tuseelsafiflvunalng

Uszasdlumsinvguhiiniuluuinssingde
maibiseelsadivuadnas inan1sadanszgnyvaunu
Ushuseslsaduuasinwaieiziiafsliidemeey
fign niadeniBnisinutudumanstade Téud suvs
vun Anuduiusvesgaifvetoilndides sauds
918uarANTINTD Vo UIeAIY 1NA15ANYIVEY
Ramachandran uagamz' wuirluseslsadifivus
1Nt 2 wuRnseddnuuranedinedugai
wikazuuzdlivihnsinwmedIsdagnssuuInndnig
Snwsniluitesagaisien

Tufthemeiifquamuouss liilseuss iy
gorulunissidia Ianunle uaglvianusuilelunis
$hwlan NMsUTBRNINNITATIIVNeARTnLaE AN SE
susnefureuvnesulalALTM (cone -beam computed
tomography; CBCT) wuinseslsalivuin 2.8 wumiims
insifennszgnuinugiuaynliindeuluainums
wnuadelafinegludeerzlnaides wu Inssayn
vielnssenadiaayn Mg 12 Uszifiuanaimeie
Fadnuiranndangauatgsinfluiudseglugning
TuftheseiiddidenmssnulaeBatngnieentimmn
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sy mssdauazgauatesnitug 12 meldenw
awedl Inglisndudesindnnelionuaauiions i
ANudBIIINAIEININFauTeINIIANEIEAY VIEIKIFR
funsannsanduluguadiiesiithuls Taglidesuey
Tsewenuna uenaniimssnuideisainguhdiided
Ao edemnusauilelunis quaunasieiieatiosnin
wazlideandidaduiofisuiunisinede3s
marsupilization Msk1daUaIsInHuLun1sasuiuly
fuapsre il sanadiituntifysasldlildoy
Tnglsigadeiiu nsdsduidonsiad-luseslsaiifioun
T Judsiifeninidemnsesisn dhuvasiertuiens
wululsadu q AflA1u5uRsanda Wy unicystic
ameloblastoma, odontogenic keratocyst'® *
Tuftheneildnmidduinerdonouiunoiein
1Audn (cone -beam computed tomography; CBCT)
Tun1sUssiuruInLas v unvedsaslsALio I awHY
nssneuagliduadesdiolunisuszfiunismeves
iasisﬂqaﬁ'/wLLazammmmsa%fwﬂis@,ﬂwmmuu%nm
soulsn Bedifedninnslinmiedunlusanifides inlu
Fesnnutaaureseunseslsaileseslsadausiuiu
oivrzdrafsdlaganizlurinsslnsuu® nisinauin
29950815AMNANTIE CBCT FsllAuuaiugIngl vinlu
annsaUszfiunmamevessoslsaldudugiu
ﬁmsﬁﬂmﬁLLuzﬁflmi"‘;’mmzﬁm’;mmumqqﬁw
nndnesineuiawmesauiif (three - dimension
conventional computerize tomography; 3D CT scan)
ien1susziuvuinseslsaiidanuuiudigs
useg1elsimunsldidneisdmeuianesanuiiAngsd
Puwles TUSinussEngeninsldnmisddouda

21, 22

p1dumauNIwasylalauly (cone-beam computed
tomography; CBCT)

n1sldnn$ed cBCT Faudumadennisiisian
9nnd1 3D CT scan Lesaniviunassddesnius
feanusainveuwnvesseelsaladalauLaraINisa
Tnvualaudugn agralsAinunisinnunissnulagly
A39E CBCT msidentdiiiefinmunissnulussezing

M AN AU ANANTBIAUNUNITI Y

Tuftheseildsunisinmunisinuvssidu
YUnTe9508lIAluTTELIaT 2, 6, Way 9 LAauAIN
SFunuinauinvesseslsadauiadnasiaeiade
wnnindesas 50, 75, uaz 80 BslnalAgeunIsAne

2L 25 2% GnydnuInueseulsANEINIAg

Aeunin
A¥ngeih 3 iFouanasnminfosay 50 uazanawIN
Sovay 90 MAWHNARLULT 6 Loy
Tufftheseivdamandn 9 Weunuiimuiages
soelspfivusianasiosay 80 uariimsasensegnsey
seelsn fadumsfinnsandosnislanssgnaunumds
nsafngah Felisududesnnliiivssloviludes
nismevesseslsauazenadesiounainide uidsas
Aamunsinulussezeauniniaginisasansegnegn
auysal uenndissmsinnunisiinves itudhafes

neglusoslsnsioly

asu (Conclusion)

ﬂﬁi%’ﬂwwqqﬁwﬁﬁmuMMWﬂﬂ’jw 2 wURLAslAeNIg
rdmatngeifutunsfannitudaduizsnwmnasgu
ﬁﬂ’]ﬂ%’?ﬂmﬁﬁ’]ﬁﬂﬁ@ﬂI@EJ@”]U’JUﬂ%gQIumﬁ'ﬂ‘lﬂﬂﬂaEJLLas
anunsavinield sraneilalaglisidugowhneld
gIANEAU MNanInsNeveielinnunieuuazlv
ANNTIMEBlUATS AW

myiaduuenlsranisnsuiifidnvasneeainuay
AEneSETinaenduTNEs nsdmsietuiioneu
warvdehdadudafidesilunsdifiseslsafidawelve)
AsBUAgUTlUMaNsd

AslEnnseddiuanerduneuiinesviialaui
(cone - beam computed tomography; CBCT) W
wsesdlolunsusziivawinuazseuwnvasseslsane
HRnuazldRnauNIIIe eI lsAlaTAULAE LWL
Tnelangseslsalunssinsuu egnslsiniualsAileda
AHNTOUVBIANIUNYTUNAUARZ LML AITUANAYEY
auyulunsshwee
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Hemisection of Primary Fused Tooth: A Case Report

Piyawan Tanglamai, D.D.S., M.Sc.

Dental Department, Pakchongnana Hospital, Pakchong, Pakchong, Nakhon Ratchasima,

30130, Thailand
(E-mail: piwan_t@hotmail.com)

(Received: 11 October, 2023; Revised: 4 December, 2023; Accepted: 7 April, 2024)

Abstract

Fused tooth is an anomaly characterized by a union between the dentine and/or enamel of 2

or more separate developing teeth. Fused tooth in the primary dentition is more frequently observed

in the mandibular lateral incisor and canine. The most common complication of primary fused tooth is

permanent tooth aplasia in that area. One of interesting managements of fused tooth is hemisection. This

case report presented hemisection in primary fused tooth. The remainder of the tooth was still healthy and

could keep space for permanent tooth after a follow up examination period of 24 months. Hemisection can

be considered as an appropriate treatment alternative for primary fused tooth.

Keywords: Primary fused tooth, Permanent tooth aplasia, Hemisection
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Abstract

To study “Outcome following the wide excision combined with postoperative brachytherapy
and external beam radiation (EBRT) in soft tissue sarcoma of extremities”.This is a prospective case
series study of seven patients with soft tissue sarcoma of the extremities treated at Rajavithi Hospital.
All patients underwent surgical by single oncologic-orthopedic surgeon and treated with wide excision
combined with brachytherapy and radiation. Then the patienes were evaluated acute wound complication
by Khaled score in admission and at 3 months after surgery. Late complication was evaluated from
extremity edema, subcutaneous fibrous and joint stiffness by Stern ‘s rating scale at 6 months, 1 year
and 1.5 year after surgery. Evaluation of recurrent rate was done at 1.5 year after treatment. All of patients
were classified in high grades soft tissue sarcoma of extremities. Acute complication was found 2 patients
which were mild wound complication (seroma 5ml and wound separate 5 cm). Late complications at 6
months were found 3 patients (42.85%) all have extremity edema, at 1 year were found 3 patients (42.85%)
have 1 (14.28%) extremity edema, 1 (14.28%) subcutaneous fibrosis and 1 (14.28%) joint stiffness. The
complications at 1.5 year were found 2 patients (28.57%) have 1 (14.28%) subcutaneous fibrosis and 1 (14.28%)
joint stiffness. In the 1.5 year follow up, all patients were not found recurrence. Inconclusion, outcome
following treatment of the wide excision combined with postoperative brachytherapy andradiationin soft tissue
sarcoma of extremities were found complication frequently. Acute complications were wound
complication mostly. Chronic complications were extremity edema, subcutaneous fibrosis and joint
stiffness. From this study, the patients who underwent wide excision combined with postoperative
brachytherapy and external beam radiation (EBRT) should be carefully treated and observed for prevent
the complication.

Keywords: Soft tissue sarcoma, wide excision, Brachytherapy, Radiation, Outcome
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\iefnwmandaannissnundaeisnisiga wide anznainuussnsggn saudunsiausuazanouas
excision Safumsiliusuasasuaduftionsdaiodo  ntduartsuiiuacute complication MnanwinIndon
gouiisensd lasAnwiantae 7 sedadunsiadedo  vesurauratwound complication) Ingld Khated
goufisensd Faldsunissnuiilsaneruiasadd lae  score luthefiueulsmenuia uasi 3 Wew fu late
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complication Fauszduan extremity edema, sub-
cutaneous fibrosis Lag joint stiffness lagly Stern ‘s
rating scale #8391NN1SKGAT 6 Wew 1 T uag 1.5 U
sfulssiiudannisndududi 15 U fhonnau
LﬁumL%qLﬁaL?jaa'auﬁi&mﬁssé’uﬂ’mﬂmaﬁaisﬁuqq
NAYINNITANYI acute complication WAINITHIAA
Tutaefl admit wae 9 3 oy wudlinzunsndeu
MNUIALRE 2 18 (28.57%) wudu mild st 2 57
A9 seroma 5ml iU wound separate 5cm @ late
complication 7 6 Wieu wu 3 518(42.85%) Fadu
extremity edemaﬁg\‘iBiw, 717 w35 (42.85%)
\Ju extremity edema 1 518 (14.28%) subcutane-
ous fibrosis 1 318 (14.28%) wag joint stiffness 1
518(14.28%) way 7 1.5 U wu 2 518 (28.57%) Jaiu
subcutaneous fibrosis 1 (14.28%), joint stiffness
1 570 (18.28%) way ldnudasnisnduidudiiisvey
a1 1.5 1 mi%’ﬂm;ﬁﬂwmﬁaLﬁal,?iaﬁiauﬁimaﬁmé’q
INATNIAAAIBITNITHIAA wide excision TIUAU N1
Hausuavnisanuas Samuanzunsndeuldves Fadi
wulsives Tutas acute nilu wound complication
Lay late Ao extremity edema, subcutaneous
fibrosis uaw joint stiffness faaugemslinissnuge
mnusziasylafleliAnanzunsndeuliitesfian

frdndny: uvduilooseu, msiidaideide,
NITRNLT, N1TRBUET

unu (Introduction)

uailedosou (soft tissue sarcoma) fiseneAny
Ieussanas 1% vestheuzisslugivg lnonssnundise
furannuanes fausnisifaiiesegtaien, nskin
FIAUNIAIBLEN, NTHIFAIMAUNITAULAILEZNITE
us Fedmmsndudiugmdmnmsridaiieseghaiien
ABUTNEANY 39% UavAasauassiensdawu Tul
A.A. 1980 danUuuziSaurienalatinssnwlagnisandn
TUAUNIBLAILEZINNTANY VDY Yang JC et al. wumn
muamé’mwmsﬂé’uﬂu%ﬂ (local control) Wagn1350ATN
(survival rate) Wiraftsexsuld lun1ssnwilaeniseinda
Jufunsaneuas dedieusunisdauue wenaini
INN15ANYIYBY Rosenberg et al.” TnensdurUagluns
HdnSnwnlag LA sdnuuun (imb sparing surgery) s
\unguitdnusandiunsmeuas way llaiguas wui
Tuﬂajuﬁ%’ﬂmiauﬁumimmmqummmé’uLﬁu%ﬁ

Fuogradioddn wiviomualildsenin nsshuilag
msrfasanfunisanesaiasufinseensuindunis
$nwfiuasgu

nsilaus (brachytherapy) IneunfaglfifiowaSumas
NN3TnwInensaneuasuandalasunisliiduumas
WWenveInIsaneuaslun1ssnel primary or recurrent
settings lAgANNSANYINTNARDILUUEL Pisters PW et
al> wuihnsilusiftesegnadiedludi 5 muguanindu
Hugranmsindiafiesognaiies 829% uas 69% agnadl
HudAgy (p = .04) uaANINNITALLANNDIDEUALT UTO
udusnisiausTamAunsShwsmenTaneues weinuleam
303 wound healing 1nnalumsiliusifiesegiafien

yenanidatiunanufisienuieafuussansam
89 NISNBIIYATHIAASTINAUNTEIUSUAZNTANELES
WgUAUNTSNEIAIINITRBUEUNEIE19LAET #a9a1n
N1NI6IA 1NN13ANYIVON Stephen F et al.” wuinnig
FaussuiuNITiNeIAIEN1TRLLEIAIUANBATINTNEY
Fulinilaeanzedsddunzdailedosousziu
g4 (high grade soft tissue sarcoma) veniloniinis
HaussmAUNISSnBIMENIIRNLEN RIINNITHIAR WU
Fmuaunsndudugi (ocal recurrent) Aputngedia
80%° 7 wanudgwiieifunnigunsndouveunanis
NIARLAZNITIIEUDILNE

pgalsimunzunIndoundInIsSnw1nen1sis
usuagnIsaneuasasaint i luuazgads 30%
Hapmimuvesiiansinfetesiuliyvunavesnstisn
LaENNIMETBILEAT NNSANEIHE T TuloUss Y
Uy maaannniseng MidowomNardn, M3ShEves
unaLaznzUNInFeuTinyliussvelisunisinm
AAENITINBILABAITNIFATINAUNISENUILAZ NTRIUUAS
wielwanunsaihluldussneunsdndulalunisdannis
S wlenmsanwmmadesiunaiienaintundaann
mssnwrelulueuinn

Janus:avAvavlAsonisIveY
(Objectives)

QUIZAIANAN

1. \fieadune acute complication M&INSHRA
Turrsneunduthu wazdl 3 oy lunguithedlasu
M3HIFR wide excisionsiuAUNITHALIKALNITAUES
luftheuzSaiedodoutisensd
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2. \ieadune late complication w&n1sHGALY
29 6 ey 1 U waz 1.5 Y lunguifihedilésumseinsa
wide excisionsaufiunisilausuaznisatewas lugiae
uzSuiloidesouiisensd

QUszAIATN

deusediugnsnisndudiugn (recurrence rate)
vdamsinwiluud 15 U Tunguithenlduniseinda
wide excision sfunsilausuarnisatewas Tugiae
uzfailoiesouiisenad

deuisolnuanis

Acute complication Tusuideiinaneds nqu
Fregafiinmrunsndouninuiauaa (acute wound
complication) Tnedn1iy seroma, would separation
uay hematoma TIFenguieesfidetriunisnidn
1 Ineld Khaled score® yvatu

Minor: seroma<75 ml that resolved after 2-3
aspirations, wound separation <2cm, hematoma <25 ml,
erythema not include because of the expected tissue
reaction to radiation therapy

Moderate: persistent seroma requiring repeated
aspirations and/or drainage, wound separation > 2 cm,
hematoma > 25 ml, and/or purulent wound drainage.

Major: were defined as those wound

problems requiring operative intervention.

Late complication TusuAdeiiuunsds ndu
Fregnafiinnizunsndeundanisindnd 6 wWou 1 T uay
1.5 U lngnann

1. Extremity edema — lagld Stern‘s rating
scale for extremity edema’ 1um'§U'§3Lﬁu%§<1mﬂﬂEju
A UszliunmlAzLULLINNIMVINAY 2 AZLUY 9%
09731301 extremity edema

2. Subcutaneous fibrosis = lagld toxicity
criteria for subcutaneous fibrosis and joint stiffness
(EORTC/RTOG)™ lun1suszidiu Fumnuseiiuudale
INNTWYINAU Grade 2 920931301 subcutaneous
fibrosis

3. Joint stiffness = lagly toxicity criteria for
subcutaneous fibrosis and joint stiffness (EORTC/
RTOG)® Tunsusediu Swmnussfiuwdsldunninviniy
Grade 2 980187130172 joint stiffness

Tunguifthefilssunisinda wide excision $a
MASENLSLaZNITRILLEN Iuw:lﬂﬂBugL%QLﬁaLﬁaéGUﬁiﬂﬂﬂﬁ

JaqnadsnIs
(Materials and Methods)

ilesandedrinvesundiogne frimsidedld
ﬁwmiﬁﬂm%@;&aéﬂmmL%ﬂLﬁaL?Jaéauﬁsmaﬁﬁlé’%ums
N8R wide excision aviaaluTTEET AR A Wwey
W.A. 2557 QUDY UNTIAN W.A. 2559

wnaeinsAadangUleidnsaulasenis

1. fthememneviondsiiduns Sadoibodoud
YA

2. fUandld¥unisfnuidarenisinda wide
excision Faufunsilausuaransunainendsnisindnd
Tsanenunasv3a faus wenew w.el. 2557 9uil unsiay
W.A. 2559

naeinsAadangUlsaanainlasenis

1. gheldadaslasiunmsfineide

2. fUEvIANTSRANINNITINE

nsAndengUasildsunisidadoinduuzise
dedeseudisensd Mldsunssnudenssiifa wide
excise $afunsHlausuazIBLAINIENEINSHGATLSS
WYWAIIIN Inswnmdanieniainuussansegnidu
AR THNGMTEL

Tnend1nn1su1dalaeds wide excision Lile
NfALe1LEotoneonuLdIuNNEaza1 interstitial
implant $79% 8- 12 @ UStisitumor bed tilaldlu
msilaus n1sileus (brachytherapy) aBulutudi 5-6
naan1sHRm nsiaustiisnislausidu high dose rate
USunused Tisau 12- 16 Gy lawaglilu 4-5 fractions
ImamﬂwamLLﬁﬁ’uazﬂ%’jﬁWiaﬁum"’iummfumsmmm
(external beam radiation) giFumdansilaususyan
4-6 §Unh USunusedsan 50-60 Gy Tu 12 fractions
Tneansuasfuazasamntu

NAINITHIARN N15USELEU acute complication
sgsilutreiueulsmenuianeuligasndutu ua
ﬁmﬁﬂamﬁaammmami%’ﬂmﬁ 3 fou uay 9Nt
avUsziiiu late complication wasn1sHIAnTUY2
61hou 1V ey 1.5

Wa (Result)

91gvedUieaglugisening 51§ 74 U a0y
wde 54.71 U 1Judene 4 519 Gude 3 1 Fauansly
M54 (Table 1.) wansdisdne, e uaz 15AUTEANFIV9
Kt
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AUredvuInveleeNATLA 10-20 WURLUAT

d‘ a o ] dl dy d' A
Ry 14.85 WUAWAT AWRUINUIlBsenUINNgARD
Thigh 91w 6 578 910 7 519 AnuSeeas 85.71 8n

PN v ) . = &
18U arm laggUagnnauidy primary tumor .y
intermediate to high grade soft tissue tumor @swa
Histopathology Adlandlum1513 (Table 2.) 91nN1TWIFR

1) negative margin Yn318

NAINNIIANY acute complication HAINTITHIFA
Tugefiueulsmetuia lunquiienlasunisingin wide
excision TIUAUNITRILTUAZATANBUEN NNZUNINGOU
21NUIALNE (acute wound complication) wu 2 Au o
AuusnnULdU mild (seroma 5 ml) Lag resolve %#d337n
aspirate 1 A39 WAz dnsrenudu moderate (wound

Table 1. Baseline characteristics

separate 5 cm) waanlasunsilausuavanesed 7 3
wou lvhunaneauwNaen fauansluniss (Table 3.)

d7u late complication w&sn1suda fiszes
a1 6 Weunuin &l 3 519 1 extremity edema (22)
W 3 519 (42.85%) fiszozinan 1 9 wu 3 s1edu
extremity edema (>2) 1 519 (14.28%), subcutaneous
fibrosis (>2) 1 518 (14.28%) wag joint stiffness 1 51
(14.28%) fisvaziaan 1.5 Y wu 2 578 Ju subcutaneous
fibrosis (>2) 1 519 (14.28%), joint stiffness (>2) 1 51
(14.28%) Aauandluni1s1e (Table 4.)

nsnadufugh (recurrence rate) w&an1s3nw
Tdudafiszevinan 1.5 U ldnunisnduiduginnelu
1.5 Unasn1sHdn

1 2 3 a4 5 6 7
Gender F M M F M F M
51 52 40 74 a7 65 54
Underlying disease DM,HT - HT . - DM -
Table 2. Characteristics of tumor surgery
1 2 3 a4 5 6 7
tumor
size(cm) 15 20 10 18 15 15 12
Lesion . . ) ) ) ) )
present primary primary primary primary primary primary primary
Location Lt thigh Lt thigh Rt thigh Rt thigh Rt arm Lt thigh Rt thigh
Marginal
R neg neg neg neg neg neg neg
high high intermediate high intermediate  intermediate high
Histo- Pleomorphic Spindle Malignant Spindle Malignant
logic rhabdomyo Angiosarcoma cell fibrous Liposarcoma cell fibrous
L sarcoma sarcoma histiocytoma sarcoma histiocytoma
Before Mild
: no no no no no no
discharge (seroma 5 ml)
Mild (wound
no no no no no no

separate 5 cm)




Table 3. Result of wound complication

q 5 6 7
Before Mild
o no no no no no no
discharge (seroma 5 ml)
Mild (wound
no no no no no no

separate 5 cm)

Table 4. Result of late complication

Late complicate 1 2 3 4 5 6 7
Extremity 6mo 1 2 1 2 1 2 1
edema lyr 0 1 0 2 0 1 1
<2, 22
1.5yr 0 1 0 1 0 1 1
Subcutaneous 6mo 0 1 0 0 0 0 0
fibrosis lyr 1 2 0 1 0 1 0
<2, 22
1.5yr 1 2 0 1 0 1 0
6mo 0 0 0 1 0 1 0
Joint stiffness
<2, 32 lyr 0 1 0 1 0 2 1
1.5yr 0 1 0 1 0 2 1

915U (Discussion)
ﬁqLLﬂdﬁms%’msmQ’ﬂaaum?uﬁa@jaéauﬁiwﬁ
NAIINNITHIAAAIBITNIINIFA wide excision TINAU
m3snwmensiliusuaznisaneuas mupunIsnaudu
Firnnsanenaiissedauien Tnsenzegadiy
isﬁuqmﬁmﬁaéau (high grade soft tissue sarcoma)’
urnMzunsndeuidmulaniniie 30%
e'ﬁ!ﬂmﬂmsﬁﬂmﬁléfﬁﬂmmmi%'ﬂwwmQ’ﬂwmﬁﬂ
iedogouiisenadianun 7 519 AldSuniseda wide
excision Samfunsiausuaznisansuas Wunan 1.5 ¥
Felsutmandsainnssnendu acute waz late e
Aamunsiin complication Aisinuldveenudn acute
complication WU 2 978 (28.57%) aidwifies mild
(14.28%) U moderate (14.28%) dsannsAnenves
Khaled M® wu wound complication 38% da{u
moderate $uumajor Anlu 27%. yenanidased
finafiviiliin hish wound complication rate g N3
load isotope &3m33 load aghaties 5 Sundsannisise
wound complication rate azanawyin 9 AUNIIHIAR

Wiesegaien’! Fan533eild load isotope oegetios 5
Sundannnisiginsiieannisiin wound complication

d7u late complication 3sUnfdnasnu late
radiation toxicity lanasann 90 Jundsannisaneas’?
FwuldUew shazdu extremity edema, subcutaneous
fibrosis WAz joint stiffness $397n contracture %uag:ﬁ'u
wAveINTseglu radiationfield

Sasnsnduiliugh (recurrence rate) danssnwn
TUud 1.5 amiseiildnunmsndufusimelussezna
2 Yvdeidn Fa91nn1sfnweng 95 S1eeupaves
local control Ing brachytherapy tigsae19LAY) %30
FIAUNNTANBUE ag’ﬁl 70-100% wazdaiin1sAnenves
L"* 21ngfa 112 579 high - grades soft
tissue sarcoma Tisnwlaen1siausiasMsmeass Ly
U local control fisvasiian 5 waz 10 U 1y 91.5%
uaz 87.0% MNE1AU

Fosrinueenisdnerdl 1ilosarmdunisAne
AMTunsndeunarnisnduuniugindenissada
Fthe BaillatinsidFeuiisudunssnunau (case series)

Beltrami et a
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waziiiosarndulsaiinuios uruguaedslduan
(7 578) navRINISANEITIAsTNIsAnwBwiiaUseu
iy videsuaugihefiunntu Indanindedoveans
Anwuiingy

asu (Conclusion)
mi%’ﬂmﬁﬂwmﬁmﬁaL%@'auﬁiawﬁ YA9910NNS
H1RMAIEISNNSHIFR wide excision UAU NSRS LAY

N9RBLAIENTUNUMIINTY uA nmusndoufidimy
1gey Bslumng acute Snmuidiu wound complication
wa Tu late Adenuld extremity edema, subcutaneous
fibrosis Wag joint stiffness Fatu nsEhenIemnsine
fUapeesesingede uay Anwmuuivnadestuiield
\Aannzunsndeulvidesiigalunisinufiaedelulu
AN
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