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Background: Palatoplasty for cleft palate patients are mostly remain complications. Patients have
high risk to be under secondary operations and/or orthodontics treatment. Many researchers try to find for
standard surgical techniques or appropriate timing that could have resulted in satisfaction in many aspects
among all disciplines involved. Objective: The purpose of this systematic review and meta-analysis was
to quantitatively find out whether variety of palatoplasty techniques have effect on the facial growth,
development of maxillary arch especially transverse dental arch width. Method: PubMed database was
systematically searched for related articles, together with searching in Biomed Central, Open Access, Google
scholar and hand search. They were all filtered for articles in English from 1970 until 2019. Seven articles
were accepted and 7-8 datasets extracted. Comparison of One-stage and Two-stage palatoplasty by inter
canine arch width (I0), inter tuberocity/ molar arch width (IT) were calculated for standard mean difference
(SMD) at 95% Cl and ramdom effect model were used. Result: The result shows that the IC of two-stage
technique is slightly wider than one-stage technique (SMD = 0.050; 95% Cl -0.505, 0.604; p = 0.861). The IT
of two-stage technique is slightly narrower than one-stage technique (SMD = -0.018; 95% Cl -0.540, 0.505;
p = 0.987). Both have no statisticaly significant. Due to the hight heterogeneity of data (I” = 77.7% and 78.7%)
and wide range of Cl, subgroup analysis were done between the measurement <5 years and >5 years of
ages. The heterogeneity remain high but only the inter canine arch width of <5 years has a decrease value
of (I = 63.6%). Conclusion: One-stage and Two-stage palatoplasty have small diffences, no statistically
significance. The results evidence suggests that high inconsistency were noted in both groups. The reason
for heterogeneity remains obscure. However, the validity of the evidence is limited and further high-quality
trials are needed.

Keywords: Palatoplasty, Dental arch width, Maxillary hypoplasia, Systematic review, Meta-analysis

Ui 45 aduid | unsiAu - DulAu 2563 | 143




unAR/

o

3]

piinds: mehdinlaveslmiimauiinynmadie
fiaudssrenisiianadiafemaislsenis §9813
AOATUAIBNITININNUANTTUIAHUNTONITHGR
nsslnssanfunsdnity Sedanunenenaiiassiusy
Foyanadnsanmssidintiamauly muuamaiieaing
wpsgrunsidenmadianisiidaiivangay dentiand
wanzuaziAnnadnsinretelinndign Snguszase:
mﬁLﬂiwﬁaﬁmuﬂ%ﬂiﬁanmawﬁa;pmu%%’ama
ARTIN AULUINWIUANTIUDIMANF U (Evidence-based
Dentistry) TuAMunNg1eIuRUAINININ INATANISHIAR
Wesnwlsamaulnisialadnatrafewensadyues
Asweuarlunt nsiawvenszanuIngsinslagame
513 luLuYNg wnKsetosnIiu 35015 U3
AAetesdsnanliiumsduiuangruteya PubMed
aghaluszuu dn1sduAuaingiudeya Biomed Central
A5AUANAIN Google scholar SAUAUNITAUMIAIBLD
QRGISIRREHT %aﬁﬁmLawwwmmmmé’mqw&y’qLm'
U 7..1970 9uds U A./.2019 unauiildsuniseensu
17 unenu wazgatoya 7-8 YagnaiaunviilATIEY
aduu IagldAimnuniteuinsslag inter canine arch
width wag inter tuberocity/ molar arch width Fands
MIsnYIENITIRAUANA Ut NI UTIBUTERIN
one-stage Way two-stage palatoplasty WnuA1uIe
Tne9a standard mean difference (SMD) #itsAan
estu 95% ATINUFURUU random effect model
mﬂmiﬁwmmsﬂ'agaﬁg& 7 90 WA N1TIATIBANUT
A1 inter canine arch width ¥94N13HIAALUY two-stage
1A1UINAIMUU one-stage UasinuazlufidudnAgy
(SMD = 0.050; 95% ClI -0.505, 0.604; p = 0.861) A
> = 77.7% @A inter tuberocity/molar arch width
YDINTHIRALUU two-stage HAUDENIUU one-stage
Hovunnuaglifitudfgy (SMD = -0.018; 95% CI -0.540,
0.505; p = 0.987) A1 I = 78.7% aneUsviiuinaves
Sﬁa;ﬂamﬂmwmﬁmﬁaLﬁmﬁ’uqq wazYeaL e
s nsudsnguges (subgroup analysis) 1unguitin
A1 inter canine arch width Tutseny <5 U uavyaeeney
winnd1 5 U Ssdanulifudodeatugeis 2 ndu ud

A1 inter canine arch width Tugate1e <5 U 161 I anas

144 | 2M1sa1sNsUNISIWNY

winledn Ao 2= 63.6% @uen inter tuberocity / molar
arch width lugaveny <5 U wazdavergunnnin 5 Ui
o a I S Y I ] Lo
falnnuldidulieendiuams 2 ngu a3U: n1sHndn
YanaugoeunnlUssuligusening one-stage uag
two-stage palatoplasty AnanaA1A1IUNT19UD
v1nssinslaunn wazluideddy egrelsiniudsla
anunsaszuvgravesn1sndeyavinauduiefeiiu

o w

1§ esannuanguiileglutladudsidedniauasiodn
° v = o & A = 2w da
Puutes uagilanudnduiiaisinsideninuam
ol

AdA: N1SHIARTUAWMAIUYEIUIN ANNTIY

e D

Ye9ar1ulALUINY (dental arch width) win@aans-
loluiwat@s (maxillary hypoplasia) A15nuNIy
2550un55u9810JUSTUU NFIASIETR AN

unun

Anufin1svestesUnuazluntdinuludindous
sudaldveslsandsdelsauinuniunaiulnideds
HansenudAyiegUienatensal Wy n1seSyAule
vosfsweuarluniiagl nmsne Mslagu dwansenu
drudala Wudy nssnwiihenguidudoudasends
Auunndaziuaunndanaisn n1su1anlngelng
autrndundslunissnunifdouiuiionenens
wAdggmuasgiavlnvesdasdinuazluniiiagy i
doyminisyauagniseanides n1s¥nuiiionaded
ns¥nwmariuanssudaiiusudie ieliiAnuadia
AofUisundian dimadalunisiidnfinainvaieds
Fasunnddoddanuiamudenig enuntn Tufy
Uadenansadns 1Wu A21Un3I19AIL81I9899 9913
yilavostoilnd ee19li38nsutaUssianany Veau
classification, LAHSAL code #39n15uUdTRANY
wannsvdesiun welamsidndmiulsamenulng
fideuldun Furlow double-opposing Z-plasty, von
Langenbeck palatoplasty, V-Y Pushback, Bardach
palatoplasty 1Uusu Stein' ¥ 2019 dn1se19de51897u
Ainadsadasunmdluanizeuinimuitdenldinade
Furlow palatoplasty tag Bardach palatoplasty $3u
flu intravelar veloplasty (IVVP) (87%) Wwazn1Anlug2
918 6-12 1o (74%)



nsuindagesluiiwauuinynimadaiiaay
deaenisiianadiadies wu nsiin velopharyngeal
insufficiency (VPI) #s019daaiinsnifndoutasuly
vameul, maxillary hypoplasia Fefeaasudag
AssnwIMIeiuanssudai unsen1sHIdnuInsslng
swfumsdnilu Sangreiazunudeyannnis
Wdadamaulndifieniuwaniadenmadanisuage
waziariugliiAnnadnd Add o Uasuindian
agalsfmursuiennuazdudouiesaniiadonane
Usgnsfidrunierdedldun Useinnaesainufinis
FogildFunisiidn Wudu madTeuifisunadng
nmaidanieg Tndunuidesuudunadadiulng
Hunsfinundounds (retrospective studies) wenanni
n133nn1sgUagluudazaud snwduuimienisiiatsan
AUBUANENAY NsTIUTINHAENS lugULUUNSANK
nanean 1y (multicentre) Fsaoud9dnindnald

) i

wangundlaniienegiitesuardsiivedninegunn’

'
a

dsfidaumansvesnuaglumiuasiunummdiangna
Faflulvirudidy laun maimunvensegnunssing
Frzdnasenissnvmsein nslamznnsasyres
1n35bnTuagluntInIukLIIe (transverse facial
growth) fifeanidestuiiosmnnisiamunvesuinssing
wazlundimuwulvadluanazdeliauysalauensy
Useana 5 U vhldmadradesainnisiidadagedinid
wauUnileniaiin maxillary hypoplasia Segpiasu
AIENTINBINIIUANTINTAHUNTIN1INIARYINTTLAS
sutunsdafiududuauunn Jamereuldsuiisuin
wmadansidinle uazdrenginlafiezannatnades
Fanann edadesfinnsansaufunadiafiosdug fiay
dawansgnudrAysieUae 1wy Waumedady stage
19U two-stage palatoplasty {usu aeelsAnuauive
Renfunsiesyuesdsuzuazlunth msannvensygn
pnsslnstdiitesfndeyaoginnisuieaty
nsnumussanssuegraduszuul ad. 2012
Tng de Ladeira® s189uisdosfinvesnuidesiasld
Wisuisumatianisiidatageslnivesnaiuliniay
ssyhmMsraLaauteyadnandailminaud i
Fosdlimsiemendinifiatu Weflavanunsaneuuimis

nssnwingurewanilvdiuesguld seulul e,

2014 nmsnumuassanssuegaduszuulng Timbang®
seuTsuiisumatia Furlow Z-plasty fiu straight-
line intravelar veloplasty wuindigufnisainisifia VPI
luwedla straight-line intravelar veloplasty qamﬁ Y
MWenFIATIZeANIUee Stein' U A.f. 2019 TIUTM
HagnsveunAtlansHdalUIeuguiulaggsnsINTg
\in VPl wudunalla Furlow dufusiumsiingneqtios
AWALA von Langenbeck, Veau/Wardill/Kilner wag

a

nsldinailn one-stage repair NduRUSAUNITARINZE

Houniuvella two-stage repair 9g1HldEAIAYNIAD

£

a a LY Y a £ U
AT4 LazknAUA Furlow d@unusnuniIsiAa VP Wasnin

v ¢

Bardach palatoplasty @11 one-stage repair N&NWUS

1Y

Aun15IAna VPl Ueenin two-stage repair oen9dltibdfgy
wuitu Tullifeaduil Schilling' sausiudeyanisindndn
wanulyilaglaisagirefifllsaunnumiasiude guadws
ARsdastumaiulnvesinssing wadennuneves
nsslnsuunaznananIsauiiy Tured A.A.2018 wu
1MUITBUANUNAINUAIBVDINATAN A ALAZHAGNS
1N Fereeudunmsnumuissanssy aglidudsziu
fivununnglianuddey T 3 Ussduldun nsiaseyves
91n55n5UU (maxillary growth) AUASHIARTANATY
T drulAsuuilu (dental arch) waziuiunisksinln
el wazUszinunsueeenides (speech) saufiu
dental arch fun1sHIFAUANALLYT
Ussiiuusnnuinuideidoasuunndieiu s
fiuinengildsunsindaiinasenisaiamesuinssing
vilagvnldFunisidiniengliosndt 19 agil maxillary
hypoplasialdtaenit u1e1u3deasunanisvin one-
stage repair Tu93901y 9-12 ounaulanadnsnig
Lﬁ]‘%iyfuax‘l"mﬂiﬂﬂiuuﬁaﬂ’i’l two-stage repair LagUuN
ATuagUItegildFunsidaliinauansaiy
sonsaiquesnsslnsu fliAdeiiaguinnaia von
Langenbeck fnadnsnisiaiavesuinssinsuudianga
wAllA Cuthbert Veau wa wAllA medial Langenbeck
Tinadwsafian doyaideliudeiuunlagianiznsdl
Nan1sKEafisise Transverse maxillary growth U194
NUILaTUIN two-stage repair Ienadnsainningvi
suAumalla Sommerland intravelar veloplasty U9

UIIINUINNALA one-stage palatoplasty U

Ui 45 aduid | unsiAu - DulAw 2563 | 145




Veau-Wardill flap Tinadnenisiaseyvesunssinsuulu
WU @anededinisiinnnsiasyresninssinsuu
1oy wse maxillary hypoplasialatiesnin) [usu

UszlAu Dental arch wagiudunisnifnla
WA UN199UI9891897URaI0 alla one-stage
palatoplasty v1l# Dental arch wAuUNi1 two-stage
repair waztiniluauled (cross bite) 11nnIee lag
RNEMINNITHIAR two-stage repair inlugieny 3-5 Y
wazthefa 320 AldFunsndetamenulniluriseny
7-12 ¥ doslasumssnwmisiunnssudnilu @i dental
arch shape 90% uag 83% L‘fJ‘ugiJ U-shape Wag V-shape
prua1au wnlasunisHifaaemaila pushback
palatoplasty with supraperiosteal technique uag
pushback palatoplasty with mucoperiosteal technique
AIUEINU hazNISIUSEUTEUTTATIINAILTRILUY
Isolate CP ffu UCLP @ak1énde pushback palatoplasty
with mucoperiosteal technique WulRgnAUIZINIAA
V-shape arch 1u Isolate CP latipanin

Usziun1syneanides (speech) sy dental
arch AunsiAnUamAIULN dulnguesnuiseseany
Insnaeendesduiusiugusnaves dental arch uay
ns3peinvesiiuiidudesanme suau (inguoversion)

warduiusAusuwmlsuntivesnaulnfiuay 3

ofsfuiumisnsnedu feidvaziin v-shape
arch fidlgyyin1eenideduINNd1 U-shape 1199114398
wudniseenidesduiusiunisasyuinssinsuy g
wanilsinlesunsnvtunnssudaiiusiudae

U a.e. 2010 Liau® Tavinsnumuissanssued
Buszuilaedesnisgninnimdnguitegluuaeiy
Ingle Level of evidence @3 American Society of Plastic
Sugeouns Evidence Rating Scale of Therapy 518474
nadnsnsedaludruieatunisaiyvesinsslng
vunud deldudeifiegluvnzduivingudiulngey
luseAu IV vise V winedalu case series %30 expert
opinion Wit fvangulusedu Il ianedia RCT, cohort,
systematic review fifinanmiies fneauieudiou
two-flap palatoplasty fifauuanesmIanAdenIfe
WUU elevated %38 completely mobilized flap 71
wiedlalunguiluelevated flap fimsiAnsesmzquay

146 | 21sa1sNsSUNISIWNY

foud15uNsHIfnAIdesnnIT waldddedney 3
18U TUIIULTBUTENING one-stage iU two-stage
palatoplasty wuinluifinanuumnensiulu anteroposterior
dimensions @11 posterior vertical dimensions &A1
uANAAU UaNAINUNIIUIBUTIBUNSHARTU European
protocols 5¥1319 Hannover iU Brussels group dA113
! [ 1 Ao o o I [ .:’4’ o &) %
wandsiuegaditdedy wilsviauindangruluseau
Il vnedie observational studies 8 Wun1sAnwiwuy
gounad Tutineniudl Yang® s1usiuunanumaLs U a.a.
1966-2007 LaN1EAANSIUSEULBUTEIING one-stage
flu two-stage palatoplasty wuduau 6 15eaduns
= . . a = ,
ANWYILUY cross-sectional sties wagdn 3 1399UUNNT
AnwLuy longitudinal studies waaguintoyaiiediu
N9L93009INITINTHANUTAUE Y
INMITIUTITBYaNUIINSANYITBUALITU
nmandiadagedurimimaudinidusiwiunin wideya
Ao oA 1 o o o
nflegimeazuiduiugiulunisadaunnsgiunissnumds
Ldaunsavile Wissandanuwansieiuuin wangiu
A 1A oA A ' Ao o = o vay
eddiauuTeiiogs Wy RCT d31uiutley Buvilvilve
invesdeyanagsiuTmiethluvinsimsgieduu
WaENUINNITIATIZAND MBI UTTAN SRR UnTa 1)

wa

a da 1 o o a ¢ a o
‘V]L‘Wﬂ']u‘u"lﬂ‘ﬂll@g ENL‘IJ‘Lm']i'JLﬂiflg‘lﬁﬁ@\‘ll’ﬂﬁnﬂ‘U@qu

D

3 = & Y Y
NIIUVBITBYNSALAS VPl 94l JUNanIaAga3INNISNIAAN

a

nuldvesiian druiFewiinvesnsidnaiunasenisaiey
Y99UINIINT NuieensavAutoyaograluszuuiiies
2 unaruwindy Gelinuiinisnuniunssunssuegng

& o a ¢ a 4 & = o
WUSEUULaENINIGD Lﬂ5']3W@ﬂQJWNIUL5@Qu‘UuﬂQﬂQﬂ‘Uu

MNNazosns

1. MsTIuTImdeya

AUTIUTINUNANIINGIWTeYE Pubmed ¢3g
Fnshuduedradussuy nagnsnmsdududeyadsd
#® palatoplasty AND dental arch width OR maxillary
hypoplasia ¥IWaN15UAUNITAUA LN UTBYE
open access,31n google scholar #78 keyword @
palatoplasty, dental arch width, maxillary hypoplasia,
syaytematic review, meta analysis S2UAUASAUNINE
TenviosaynvedanTuiuanssy iuianizunaiy

awanguiaus U a.6.1970-2019



wnamianatdn (inclusion criteria) Ao

o \uunenudisinisiAudoyanadndiiiondos
UNSLATYURINTTINTULLAY/MFBN TR YBINTEAN
nsslnslagianiznsiadgluuneing

o Usglann1s@nw1ide lauwn randomised
controlled trials (RCTs), cluster RCTs, non-randomised
controlled clinical trials, longitudinal studies with and
without controls, cross-sectional investigations with
and without controls, and retrospective studies with
prospective data collection with and without controls

o Tadnisasylunuivieeminssinsludiae
vdansendnenglisngy 1 9

nauaAnaan (exclusion criteria) Aa case series,
case reports, commentaries, letters, editorials, uay
dissertation abstracts
2. MINUMUUNAIY
Anuniu 2 au euuneueginludasyraiu
FurtuneudniodosuazianzunaNuRd N asiAn
Whuazoan duuatuinuvesunenuazgniunyssiiu
mu%umaumsﬁﬁmimaﬁu (critical appraisal) Usgnau
A8 NITNUNIUUNAIIY NMIFITBLAINUNAIN UAZNIS
UszLliunnuninvesunauseby AuAATUTITALE
SEVINEMUII 2 Au azgnudlulalaensefusieuas

o I U s
ANAINULUULDNAUN

Reconds identified through Additional records identified through other sources:
Pubibied datshase searching Oipan sioess, Googhe scholars,
{fi=10,182 ) [Biohed central & Faesd search
=i
i
— Revords after duplicates removed
[m= 10,133 )
B
i Ratords soresned Records enclisded
| [n= 1BR | [nom 10065 )
—_—
Ptk prtiches aocessad Pttt artiches emchaded,
fair elagibil ity - with eeclution critena
g [(n= ¥9) fn= 129
| Srudhes included in
wabtuthre synthesis
i'_" [f=31)
|3
| 2
E Shudhes included In
crebnbfal et dyprllleiis
ety -gnidbyis]
(. = 8)

JUT 1 uanstumeuisnisnumined1adusyuulu Prisma flow template

i 45 aluid | uns1AU - DuiAu 2563 | 147

ct
=L




3. M3FedoyaIINUNAIY
ALRAELALALTELUULINTFIUTDIAIUNTIATDS
nsshnsuuly 2 durdsnenainiu Asd1lnils inter
canine arch width (IC), inter molar arch width (IM)
%39 inter tuberosity arch width (IMlagtelUIsuisy
matlan1sHdnUavedlnIina1uUINIEiNg one-stage
flu two-stage palatoplasty lngdnnguunainuiiun
1% v saa o & ' = 9 -~
uetayanaansniuasiaduniieweniu vseany
) = o Ao ' = o o
WIAFIARUUREIAUATNINNIT 3 unAudeinluviinas
Anszieduusely
4. ANAMYDIUNAIY
nsUszliuaunImunAunaglasuniseeusy

andunisegnaludasslaggnuniuvisaesau Usziiy

AMATNYBINUITYMIUUUINIIYBY Cochrane risk of
bias #13 PRISMA guideline waz/w5e Stobe Checklists
AUTTEATDIUITY NMsauSUAMAINUNAINTTIUN
uaémumuﬁaaamuuasmemamiﬂimﬁuaﬂamu
Aela MINORS criteria” ¢aenisliazunuiiugiuly
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2 = reported and adequate AzuuwAILTY 16 AzLUY
d1m3U non-comparative studies Way 24 AzuuUdITU
comparative studies wnl§ 16 39 24 Azuuu dadu
low risk of bias, AxLULAINTY 12 38 #1nd1 20 inoy

Tu high risk of bias AuaRU

915797 1 Ha SMD 970 Subgroup analysis U84 inter canine arch width Wagves inter tuberocity/molar arch

width®**
STudy | 5MD [95% conf. Intervall % welght
_____________________ +___________________________________________________
0
Kitagawa et al. 2003 | 0. 270 =0, 410 0. 950 12.84
Pradel et al.({B) 200 | =0. BBb =1.728 =0, 44 11.51
yamanishi er al. 200 | 0.736 0. 252 1.221 14.39
Carrara et al. 2017 | =0.192 =0.714 0.331 1410
eriguchi er al. 2018 | 0. R4% 0. 145 1. 544 17, e
Sub-=total |
D+l poaled SMD | 0. 188 1. 39 0. /%% B 9
_____________________ +___________________________________________________
1
stein er.al 2005 | 0. 352 0.251 0. 954 13.47
Pradel et al.{a) 200 | =1. 766 =2.721 =0_811 10. &0
Gundlash er al. 2013 | 0. 032 =1 94K 1.2 1041
Sub-toral |
DL ponled SMD | ). 430 -1. 6498 0. 837 .48
1
overall |
DiL pooled sMOD I 0.018 0. 540 0. 505 100. 0D
_____________________ +___________________________________________________

Test({s) of heterogeneity:

Significance vest{s) of sMD=0

Heteraogeneity degrees of

statistic freecdom P I-squared+** Tau-squared
Q 16. 39 4 0. 003 §5. 6% 0. 3100
1 13.75 2 0. 00l 85. %% 1.0648
overall 12.91 7 0. 000 7R.I% 0.4129

#% T-sguared: the variation in sMD attributable to heterogeneity)

Mote: berween group heterogeneity not calculated;
only valid with inverse variance method

Q Z= 0.63 p = 0.515
i I= O.&F p o= 0. 506
overall Z= 0.07 p = O0.947

148 | J1saisnsunisnwine



A1919% 1 Wa SMD 210 subgroup analysis 984 inter canine arch width wazwas inter tuberocity/molar arch

width®* (si9)
sTudy [ LMD [95% conf. 1nterwvall % welght
[
0
Kitagawa et al. 2003 | . 92 1A 1.607 14_47
Pradel et al.(B) 200 | -D_322 -1.128 0.483 13.56
Yamanishi er al. 200 | 0. 736 0. 252 1.21 16. 60
Carrdrd et al. 2017 | =0. 140 0. 382 16.26
criguchi et al. 2018 | 0. 535 0. 147 1.217 14.76
Zub total |
+L pooled SMD | 0. 35%% 108 0. 518 T ]
_____________________ +___________________________________________________
1
Pradel et al.(a) 200 | -1.554 -2_476 0631 12.45
Gurdlash er al. 2013 | -0.175 -1.157 0. BDE 11.90
=ub-total I
DiL pooled SHD | 0. 8BS Y 2. 280 0. 455 £4. 35
_____________________ +___________________________________________________
averall |
D+L pooled SMD [ 0. 050 —0._ 505 0. 604 100. 00
_____________________ +___________________________________________________
1est(s]) of herterogeneity:
HeTerogeneity degrees of
statistic freedom P I-squared ™  Tau-squared
0 10 99 4 0027 63, % 0. 1738
1 402 1 0,045 75.1% 0.7137
overall 26. Db L+ O OO0 IT. TR 0. 4207
#% j-sgquared: the wvariation 1n sMp arcributable to heterogeneity)
Hote: between group heterogeneity not calculated;
only valid with inverse variance method
Significance test(s) of smD=0
0 2= 1.5D p - 0.133
1 Z= L1.27 p o= 0.204
overall 2= .18 p = 0.861
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uay Egger’s test Ulausmnasnie funnel plot n15LATIZY
HldTsunsu Stata 11.2 Wesmniiarudululdiian
Liduieiergennvdedsuiuunaruosiiunda
flazthiauslugunsm forest plot
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