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Survival Rate of Space Maintainers and Related Factors: A Retrospective Study
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Abstract

This study aimed to evaluate the survival rate of fixed space maintainers and identify independent risk
factors associated with appliance failure in pediatric patients. A retrospective cohort study was conducted using the
dental records of pediatric patients who received space maintainers at the Queen Sirikit National Institute of Child
Health (QSNICH) between January 2020 and December 2024. The follow-up endpoint was defined up to the final
recorded recall appointment, regardless of the appliance's status. Data were analyzed using descriptive statistics

and Chi-square tests. Survival analysis was performed using the Kaplan-Meier method with Log-rank tests and Cox
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proportional hazards regression. A total of 193 space maintainers from 131 children (71 boys and 60 girls; age range:
3.4-10.8 years) met the inclusion criteria. The overall survival rate was 81.9%. The Nance appliance demonstrated
the highest survival rate at 100.0%, with no failures recorded during the follow-up period. This was followed by band
and loops at 82.0% (mean survival time: 44.36 months) and lingual holding arches at 68.0% (mean survival time:
31.49 months). Failure occurred in 35 space maintainers (18.1%). The most common mode of failure was appliance
dislodgement (54.3%), followed by appliance breaking (25.7%) and soft tissue impingement (20.0%). Multivariate Cox
regression analysis identified three independent risk factors significantly associated with failure (p<0.05): mandibular
placement (adjusted HR = 2.72), loss of more than one prematurely extracted primary tooth (adjusted HR = 2.33),
and the absence of systemic disease (adjusted HR = 2.33) (95% Cl: 1.18-6.28, 1.05-5.19, and 1.10-4.92, respectively).
No statistically significant associations with the survival rate were observed regarding gender, appliance type, type of
missing teeth, or the side of placement. This study indicates that all three types of space maintainers exhibit a high
overall survival rate and are effective for space maintenance following the premature loss of primary teeth. However,
comprehensive treatment planning should not only consider technical risks associated with mandibular placement and
multiple tooth loss but also include a thorough evaluation of the patient’s systemic health status, as it significantly

influences the long-term longevity and success of the appliance.
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Table 1 Demographic characteristics of patients and distribution of space maintainers
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Table 1 Demographic characteristics of patients and distribution of space maintainers (cont.)
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Table 2 Survival rate of space maintainers according to follow-up period
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Table 3 Survival outcomes of fixed space maintainers according to related factors

Gender
—Thoy
—gid
i~ boy-censored
—+— girl-censorad

med_disease
i
—Mitsaussinm
- Madi-censored
~= ditsaussinni-censored

nymuauna-luoesuansdnsinsegveunseslenuividadauiuimunaiu (a) vilnveunieddenusl (b) iwavestae (c) Aumu

Kaplan-Meier curve of the survival rate of space maintainers depicted by (a) type of space maintainers, (b) gender, (c)

Anadenisaog ANANNVDINITASDE .
{Jady (Factors) (mean survivaq; . % OAL- . (median survivalu am:msmaq A1 p
time) (thaw) YRR time) (thaw) (Govas)

el YN 43.49 40.28-46.70 NA 86.7 0.044%

418 41.05 36.05-05.65 NA 77.7
oguazEuld < 80 \flou 44.20 40.36-48.04 NA 77.2 0.803
wasile > 80 Liiou 40.99 35.84-46.14 43.00 86.1
annazlsanneszuy 47.94 43.91-51.97 NA 87.0 0.038*

Taidl 39.33 35.48-43.18 44.00 78.4
yiaveainsiie Band and loop 44.36 41.00-47.73 NA 82.0 0.004*
ffuil Lingual holding arch 31.49 24.38-38.59 43.00 68.0

Nance appliance NA NA NA 100.0

Overall NA NA NA 81.9
aduvonedesdle  Tuil L 43.33 40.12-46.55 NA 81.0 0.178
ffud Fuit 2 @udivilvl) NA NA NA 100.0
yiavasilutad  funsruuedi 1 44.06 40.34-47.77 NA 80.2 0.759
gudeniouiiun  fynsiuchundi 2 43.08 37.47-48.69 NA 87.0

funsaniuy 36.41 30.17-42.65 43.00 78.3

9 1 uaz 2
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Table 3 Survival outcomes of fixed space maintainers according to related factors (cont.)

Uade (Factors) Aadenisnseg 95 % ¥4 AINANNVDINTANBY  BRTIMIASRE A1 p
(mean survival ARSIy (median survival (5o8a2)
time) (thaw) time) (thaw)

yiinvesitui flurhu 44.62 40.92-48.33 NA 81.1 0.434
Bauuud Huust 39.93 34.91-44.96 43.00 82.9
Swauituwinad 18 44.73 41.44-48.00 NA 82.2 0.149
gudetouimun 5 3 31.36 27.63-35.08 NA 88.9

3§ 30.50 25.13-35.87 NA 778

4 30.40 13.75-47.05 43.00 40.0
fuvsunsslnsdl - wnsslnsuu 44.65 41.04-48.27 NA 90.7 0.027%
ldinsasiio ¥nssinsan 41.31 37.29-45.34 44.00 763
Fuvitieduiild FuuN 39.92 35.61-44.22 NA 83.1 0.150
\Asasilo Frudng 45.29 41.39-49.19 NA 83.7

oy 34.08 28.10-40.05 43.00 73.3

* uanmeeviEs YN Naaa (o< 0.05) Ingldnsainsiziupunau-luoesswiuaiavnaoudon-use

NA: Not Available (liaxnsasmnalddidasvnlunwuaaiuaumadluyieiarifing vsesnsnIsasetguniisesay 50 AaenyIszezIa1nIsinnIuHa)

levhmslzitladeiitinasomsnseguenaiosle
fuiideaiannaousuuuannosfondilodiu (Univariate
Cox regression analysis) fiszdupudoiy p <0.05 WU
Uadesuime (p = 0.049) anmiglsansszuuvartie (p = 0.043)
wagsumisunsslnsfildiniestio (p = 0.033) finasienis
AsegaEildydAgyn1eaia

dunsumsinseiiuunmtade (Multivariate Cox
regression analysis) Tneniiladedifan p < 0.2 dneaey
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Table 5 Failure characteristics according to type of space maintainers

a A oA v
YUAVDILATDINDNUN

P A oA vod
AIMUANNRAIVDILAIDIUDNUN

indasiionaiifaiiosou \3asiiongn w3asiiodnunuiadagn 3TN

1wy (Govaz) Fuau (Bewaz) uau (Gevaz) (3owaz)

Band and loop 6(17.1) 17 (48.6) 4(11.4) 27 (77.1)
Lingual holding arch 1(2.9) 2(5.7) 5(14.3) 8(22.9)
Nance appliance 0(0.0) 0(0.0) 0(0.0) 0(0.0)

594 (Overall) 7 (20.0) 19 (54.3) 9 (25.7) 35 (100.0)

4

UNI58)

AsAnwgaundInsItl Iingusraeniiausyiiy

q

a

dnsnsnsegueaiatesiofuiiviadnui 3 vl lHun uuud
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Foyadifinnsnszanedinasataenisiamaiiennui uansl

Wiudamnu@enelanaratinuaesesilavsiind agnelsinnu

wuusueUlnaueudfinusnsnisnseggsisiesas 100.0 Tu
Faszazianm 12-35 oy Jsoradunasnaindiuaungs
fhegiitosuassvaznannssufanunaiineutnedugio
Wieuruisesiionlingu Jedewmaliifeddnlunauseudio
M9adin FandinisveneszeznanmsAnyvdolfind oy
naueg1s oranulemalunisineuduivaiveasdasie
Ioluewan
winmsfinwiiasnuidnamsnseguassdosiiors
3 oiin loun wuuduazgy Aandaleaniensy uaswuudiey
Tnaweud lifianuunnaegreiduddyniada wiille
fsandeyanuiwuuntarguuaziuuduaylnawoudd
dasnsasegganitdsnialeafisonsy Jeaenadesiunns

9,10,12 ' vLc.f = A o oA a o
DYNILINATIU LATDIUDNUNLLOALVUAU

AnwfHusn
Fousinenainuardnuaznisldouiuandietu e
namsAnwfiuansisegmslinuienuuniveasissile
iinlavianils Jdalldvmneanuinadosdefdnanazannse
thulimaunueiesdeviaduldlunnuiun lunsjoa
definnusnfusendenlifenialeansensy Jeudaeiidng
msnsaginiadesiiovindulunisdnuil uiiduaiesdle
nénfifidevdiamedmsunsasanmderimdmsgade
unsaniuamanedluennsslnsan deiifesfavemaden
YouA3ole fuaunndansTimnuddyuardunaiu
nsdanistiadeidesdu q Anrualdunu wu mirun
anuBueesauysafluduneunisBndiediuud iiloiii
UsyAvsammsiadnuaznsmsnseguesiaiole uenaNil
deduunmudnuaiznisldedede fe wdesdiesiindrafen
(unilateral appliance) l#uA wuuduazgy uaziedosdiovila
@037 (bilateral appliance) louA dsnialganaesy waz
wnuduodlnauend uiinedosdetuiivindraferneiisng

o v

Asaganniviinaesdne uilinuanuunneises1editdud Aty

o

Tungjitohianpong, 2026 164



yediA GenamsAnwitaudstusenunsfnuneuniin
wuhiesesleviairafndisninisaeggininvlnaesines
2 wih lnganuAgrufudeinedesieviinaosiisdesiuuse
mnnsuadsluimadfiinniueiesdlevintrade duwa
TAnAuauwadlainenit’
sUsuuALEIwaITinUInfigalunsAnui Ae
esilofuiivan Fsgeiistoas 54.3 Inewuanniignluiiesie
slauvuduazrgu aonadesiussaunsAnunounthid
PrmNdImanamAReIiuegfifesay 22.4-82.0°5
og1lsfinn Snsanudumaniidoutnageasvioulisiuin
msngaveaasesiiefutladvddnyidmasiosniinisaso
awmemanvesNIIannINMIaduNsEninve T
Uinaumuud® Jaiitadeiiidemaneysenns Tusumeina
vosituthuniifidiunenuinuaoiluuasiivinududa
(contact area) fiwuunaznNafuitudinadss daaliainy
wuvalinsenitauuuaiuiifiuanas 919y lnAngeddng
ihlugnsazauasiuadunad Tnslamzuinailndiuyey

a

witen Sehanuazeialdenn asugdunidinani awude
nsnfivhaneriadeiluuasfians dmalmAnsosyldiedasie
wagIdniaurasion IuiliAansaadeduuduinn
nfnuaziaiesilotuingannnluiian uenantane
sunsisresuniilifdadudadoiaiuivilinsazaunsiu
QAuIEquussTulE
wenwileandadenuanngeudisvesdn Auaudi
yanavesandafalufumisudusmusensuniives
Suddadudaniateduddynivinadenisased ® Ty
ussBnfavestanuuiadouituihuntiesninfiuu esan
iwdeuiluthundinisZesveauriaadouity enamel rod)
Aduszeviosnin Jnhliussavsamlunsdafudismd

anasudloigunuiluw >

wihnlumsinendaglainuany
uwnnsseensdituddyneadfseninsiavesiiuiliBauuud
uideyasUTinainuiinnudfasonisiingey iosan
wsasiefidumandnivgdueioddiofiuusidauuiiuihu
(Fowar 18.9) Faganiuuusbauuituus (Fovay 17.1) il
fasandnuaznisdenliiluiauuusnuriavenaiasle
WUAMLLANFseE TR el wuuAkazgy finsdauwuun
vuituthuuds 102 Fu Weusunstauuituwiifes 48 Ty
Tuvaiziuuuduedlnanoud fidndrunisavuiiuihunuay
fuuiluswauiivihiufesdsay 9 Fu dwiuasnalsansend
wudimsBauuuiuuiuuiionn deyawaddatuayu
wnAndeduii Tassadraundeuiiuduafiienuunanindama

Tuss8nfnuasdiuudoaunaniniiaisunuiluwg fadu

TummdRsnsnseminuasitademnuidessulasadeitul
infinnsansadelumsnaununsine defialoniany
dusaluszozemn

ogdlsfimunsfnmiliidediin esndeyany
sudoudoundsliauysalluduvesniesdiendauuasouii
wanl3ady (stainless steel crown) UizLﬁuﬁﬁmmﬁ’]ﬁag
demniimsinunounhinuhauudusdunsauwuus
menandlelolulue s (glass ionomer cement) UuUATEU
flumdnlfadudadesnindedisutuilusssund Jaduna
mflmﬂmwm,l,mmsmsuaagﬂs'wLLazﬁuﬁwaamauﬁumé‘ﬂ"ﬁ
afufifianuyutosnirituihun uasiiiuiafidound dea
TiAnus8negldena (mechanical retention) WaglseasEn
(surface tension) ARniAdouiusssuwd® wenaini
nsnulldisuieunaveiinduusildnetosile
deswniinmsliiagnandleleluneBiuudifissiaifenasn
1Aty Fsulfaziidedfianunsnvanddesmgeslsitesty
Hlugle? widsundeyansiieuiisuiudmmdvindud
aalsEAnEnInNsBaRnfiunndneiu lnsnizn1stnin
vuituilane uenndadeduamautivisnaainduug
wagiluiliBadadamarionsngavecndasiioudn Tadudu
woAnssunazaumdevesinuuriunsinuidudnuis
FulsfidmansenulnensseusyansamnsinfnvesBiusd
Lﬁaqmﬂmmmﬂ’LumimU@mmu%uLLazmﬁﬂwﬁamaqLﬁam
wazihane Tnsianeluedesouuuaosirsidiiuiinisieu

52 geialsfAniu nsAnwil

Fudeuniuadosioviniaden
limuarauanisasnsinedesdiesinirafeuaransdn
araflesannisianisneaddniiiuszansainlunisan
NANSENUINNGANTTNYRIL U denndesiuenyvestaed
Guldiwdasdle Faliifianuunnssiuegnafideddymeeda’
uenanil ms%’mmehuimy'mmmiﬁﬂmﬁtﬂumsﬁ"ﬂmﬁumﬂiim
wuuundlalden wagiifissnsdifenfididunisneldnisay
graau dvsunsaiiindndilalinnuiufieviedinifau
foansiavunTelatinisdnnisngAnssulagliniseunu
msiedouln (protective stabilization) vansliiunyaaing
wiogUnAsestigUsyAsd (active immobilization) w¥en1sly
gunsaldrfinnsiadeuln W dwiesuin (papoose board)
iiernuUaendouagylrinssnuniiussansnim Gansliss
nsdmanginssuetsasiianelunguidindnillisuiied
anadudadvddyiivilianudisalunsianedesiiesin
aesinsliunnsnsnnialesdiovindafen

atlsfinu nsfinwniiidednin de luldtimaiuteyn
waAnssudnvauzildiniesile esnngAnssuveadiniinig

165 J DENT ASSOC THAI' VOL.76 NO.3 JULY - SEPTEMBER 2026



Wasuwladldnasatiaszeznannisin lallddinsasuidu
woAnssuietegnduninigu szneududunisfinw
foundsiiteyagniuiinlassiununmdvansay Fseratiany
unnssiuluseazBeamstiuiin Ssdmalinnmimindede
gwiagUszidiu (inter-rater reliability) Yoyadautiasl)
ansatinileneiiisuiisunsadadiomdeasuitaauld
FadudedrinfinaslasunisusulssdmiumsAnuiBmgfnssy
siold uenanil ngAnssumssudsemuomsiifianumu
wazwilnaduutiododdyiidsmalriuivanldie uandi
Fuhanudidavesnsldwiestiofuiifesorderinisdanis
woAnssufuszansain arugluiumsdaasausiunnssy
Josrulaonsliiungu@nwinazduugidulasuinisd
wangaumdsnsldindosio®?
dsuarudumannanmgduiiwilunsfnmi
fio Matrgavtednuaveeiesile Ssusesas 25.7 aenndes
funenumsAn ik finulurasdosas 10-27 laewusnn
Tuedosdlofldlurnsslngans lnglanzdsnialaansende®’
dmsunisieesiladesusiunimeswinsslng
msfnwinuhmdumemveneiesdlefldlunnsslnsasd
dhsganimnsslnsuueenadifeddymeada dsaonndosiu
nsAnwineumihfinuiatesdieviinaestrslurinsslnsan
fisanmsasegmninasesdeildlurnsslnsun’ Tasiame
Tungudsmaleafefuiinuaiumainnisiigaviednuin
vouniosilogsisiesar 14.3 Geanunsaodunelimetlade
\Jenamans (biomechanical facton iflasniasesiiofld
Turnsslnsansfldiuvesamaiisnleniuuuud Wodesiu
usuaRE stz lfAnanueieauareadenaly
wuufauTnai AUy unAniddrenadesiumeny
LB sATBsAILTIARLILA LAY (ingual bonded
retainen) Tunnsslnsans Seflenufuiusfuussuaifeuas
mEnvesnsauiiu (deep bite) Mifiuanadsssioni
AUWIAY WUNNTAN L NUANLALMEIVDIFINIALEARY
915sunnIuutieUlnaweud windulinuninuwnneng
aghelitdudAgyvneadn® egdlshinu annnesnudumad
Tuvnsslnsansenlalaiinaintededanamansiiivseeng
e uddsdiadensedindiddy fe nsmuauaLy
yaurBanuud Liosnunsslnsanseglndfumadaesien
dhanglfau(sublingual eland) wazstenthangldunsslnsans
(submandibular gland) ¥lsinsaauasianeidululden
ninsslnsuy mavudouhasuazidentzdmalasnss
sonnuudausslumsBafavesdians dilugnssidunuses
AovadianuazRfiula” ?z’iﬂmsmmmmm%wumﬂdm%aq

flefte futunouiiaziundounaziodiinalunsujoa
Tagdsranszmulagassennudisavesnsnsegvoanias
folussozeny®

dwmsudadeimuanniglsamasyuu Tumeiunnssy
dnsudingtonguiitaeglunduiinfifimufosnsfiay
(children with special health care needs) iilosaniidedin
mwusenie 3ala Wannns wodnssy viedidudedrisly
nslitindsediuardndusedldsunisquatiemieduiim”
whgdnenunsfnunivdidtienduifianudesions
Anlsalurosunnifiuu elsadtunilildzunssnm anenis
aufluRnund aufilsauiiendniauuasUsriudsniausaude
Tnglewglunguindifiamzunwsoamsaitiyg (intellectual
disability) Fadswalinsguaanzeunsietesiniildeinain

031 4 9N 1nNgel U INANIUNISIDINTS NI UANTTL

Winunf
Tuwdvasnaiumaazn1siasumsdeieriunwnmdnnizmng
sufstlgmginssuanuiudetsanditisuasiunazes
fflenuinadelsamsssuuinnnhanmzeusiotesin®
ohulsfinu mafinwidindunusamsinuinaula dns
aseguaandosioruilufiiefifllsameszuuiiamnuidosio
Anudumantiosnindnilifllsavmeszuu aenrdesiuneny
ROUMT TNy IIN1T0ENKU VLAY ANNINTBIT U UASHAGD
AESIINNINTERURRILINI VeI Uae’ fafioraiios
wnUiunvesantuiivhnmsingd dadulseeuiaiia
dnwagnmsguadthengulsamassuvegradussuu seanms
Anwduiihlusminedevienatnenvu InsUndgtaeidin
fiflsamaszuunduiiududosldsunshemuguninnigeshs
asliawe ngunuuanTSadinstavsnefnnueiesledud
wionfunstinmneveauwme ios1uisaNazaIN Lazvan
aazvsiunasestanneInsnauara e KaanTEUL
msﬁfmaﬂmmazhwiaLﬁaqﬁdqwaiﬁﬂagmﬁﬁﬂ%uﬁ’mﬂ%mﬁa
IFsumammanuuazudlufausisserdusu Suhelasiummy
Gumaniisuusdld uonanid funasesmesdnnguiiasini
nszmiindeenudAnuaziihse Taquaguammdesun dadu
drunilsvosmsguaguainlaesiu alsimuduilelunisin
Anmutiavangegsasinane annisAnmiwugtaedlaild
wndanavdsldieiosleifivsioras 7.4 Jafeinogluinausion
dewssuiisutunisinudu q inudusfesay 2-53%69
wiimenuteumilfiuzihanuiizanlunisnduin
Annuedesletuivinaestrsuazviindrafealivinn 2 Heu
uay 4 o suady’ leflansauszneuiuudn Jeagulin
Anuidssronudumaniiesniiluginefiillsameszuy 1
HANNINNGANTIUNMTNRAAAIINALAENTAUAANIEDUNSTY

Tungjitohianpong, 2026 166



Fosniin meldszuumsquadaiaiuguammyodsmenuia
agsiaiilas

nansAnuidedutedunaitddy Feteadne
anusiulalvuaviusunnglunsdagulanausunisinuniie
iwdosdlefuiivladawiuungiodinifinnudoamsies lay
mluiusunmdenadicudualunsdenldiniesdelusin
nawil esnnfnadesmuiuiovesitheuaslonaiin
ANNANMEINeRATN agalsiny nadwsannsaneily
an1fuiiiiszuumsAamuguamsenesiuseuandiiu
JuiflefimsdanisuuvesAssuaziunasesiinunswiin
ae msldintesdiofufianusovhld dafunisilsamassuy
Lilfdudedrdandnlunisldindesiiofui uinisiansan
HaANENINYBITLUUNITANAILARALUUANEN Y I AN DS
aonuneUIaTINde Wesnnilduddyegnabdlunistie
antldidsuardosiuanudummvesaiosiiofiaznumn
Tuszaze

winsfnuiazlimuanuunnseeshedited ey
vmaﬁﬁ%awﬁmﬁuﬁmmﬁ'gmLﬁafﬁauﬁmum sgnInafiunsu
s 1 uawdf 2 edndlsfonu Tenuatuayuiituna
huadfl 1 fanudesiomsgaudoiini iesmniduitui
Funlureshinnou Saflsveznaduialadudesdensiia
Tsaflusuni Ussneusuiiindeuituivnsninftunsiasiu
37 2 dmaliserlsadrgnsadadeluldsngnin® annns
Anwiimuhduuresiubuufignausnnn 18 damudes
sonNudumMveeosiaginimsney 1 Fegediduddy
9aDA walumanauiundulanuauwanawesdnsInis

AsagsEninaaseslevininufewavainassdn Gauandli

Wiuhwiieveaeiesdioordliliiadendniidmariensnsor
uidadeiiBvEnast1susiazs e Anuaznsnddindiduiug
funsgydeiiuvansd desndithenduisndudesddsy
nsldirdesiloviinaestna liun smaleansende viouuwd
woUlnaueud Fsfimnududeulunisquasnuiniuazein
wagnImMUANANNTUAEBALULRININ Tl fuTuuy

Prafeno

aglsfimu nMamuauiadenisediinegradiun
TudumoumsBnfnvesdiuudernsilusyansnm ansnsavivan
nansynUIINANLFUdouveaaTeallold uardsnalisng
nsmsegveanesiieviaansinsliunndnaannieiesionin
Hraferlumeadn doaglifaduinnisdanisanudsdte
Anuduimaiiuiiiatuegfunisauautiadeneeddniag
fusnunngiluddny uaﬂmﬂﬁmsamLﬁﬂﬂwaw%é’aﬁmm

o

UNUBA

€

35,36 ¢

Uﬂﬂﬂ“’@ﬂﬁﬂ&l“ﬁ@ﬂﬂ’]ﬂ%iﬂﬂ mmsavamaamw

> aM]

8
AunsduaznsiieanznIsnevdraneanauiasdly

nsBaRavesdiand uazinlugaudumanlaluiian fedu
nstwansAnuiluusulilumeadin usumngieans
nsgminilunsdiidndudedddiniestionaununsgadoiiu
1NN 18 msdansthideidesuiamnsanuauldum
Wieifindnsinsasegvoandoiie lnsmsiiuenuidusnly
FunounsBafiafiund uazdalvigihenduiifiaudssged
aaalasunsiiviunguAnwegradudy saudanistnavuneg
Anmunaogelnada

dmsumslaneidadedu o lun nrestile oy
vauzuldindesile wazsumissudrensevnildiedosie
msﬁﬂmﬁhjwummmemasmﬁﬂ’aﬁwﬁ’mmmﬁa Fedonndas

5510 udnenenuasuiiatesie

fusenumsinwineunti
Admasudnetsnsnsnseggenindhurnegnaiitod iy
nsadd Tnefinsduivgiuienafsdesiuamniaves
supumslunisdnufiRnusagnsauauanutulugesin
frudheivilfavannd vdenginssuanuadalunisien

1 ggglsinny

vosfthedinfiodnieamisiurninni®
Hadomanisslifiteagumendiniidaaunaysndusod
nsfnwfisiduseld

nsAnuEETesRaTid Ry nmsusne WWunis
Anwdounddlugiheinanaaiudfiosuiadien Sso1edema
somsthuans@nmludszgndldlulssensily Usgneuiu
feyannovssdeluuisduolinsudiuauysel uenanil
PananivhmsAnyssiuamunisaimsunsszuinvedeia-19
(COVID-19) Fsdswalsitoyanisinaumalugtasunssieun
anuseiiles wazvunangusnegdlundesdiefuiiuisviad
Suutley isdeddnlunsieeiuTeufieunsata
Sy Torausuuzdmiunsfinuadaely asdineduiu
mAdeuuulutreih Wielaunsafiuduiindeyadednd
Juwnmsgiuanna lnsanizdadesiunginssuanusiuile
wazan1IrouEYeIUINTBNAN AIUEAINITALUNITALE
aﬁumwsumﬂmmamﬂﬂmamﬁammLLa uazANLAluNINEUN
Anmumddldiniosiie uonaini maveretianannsianu
msaseglieniuutu ervilinuaudumaeusdesdiold
AsUARNBIIU uazmsEinsAnvIuAufssrAnEnwaes
isesflofuiilusnunsasanmyosinesinse ieldaunsn
Ussiiunanissnuldedasudausisluduoignisldeu
wazUseAnsannematnessaysel

Tagagy udumanvesaiesiloruiviafnuiy
Tunmsfnuniiddedoidemdnde sumisnsslnsds uay
msgmﬁaﬁuﬁmumﬂﬂdw 13 %qﬁq%d']mﬁﬁmmﬁﬁag
othaderoduneunsBafinvesBiuudimendin egndlsfiniu

167 J DENT ASSOC THAI' VOL.76 NO.3 JULY - SEPTEMBER 2026



nansAnwdmuhEieiniilsameszuuiinnndessieo
AuduaInILAnUNR azveuliiiuiausednsam
yesnsinmunastaiianoneldszuunsquAgYnTH
wuvasRTI S lunsneunumsihudeeiesdienui
Tunuwmdismsiasarlassuiatadedugunndesun
safvanmzlsamsszuureite Welfiudnsaudise
wagUszAnBawnisaseguoundesiiolusreren naved
msanwivldnsuicedeidedas futasefinasthun
f130UTEN U UHUN TSN AT S ARAING
agnsawlowtely

unagu

1. Shsnsaveguenaesdiefuinlinfautiui 3 olia
leAugnszernansionuna 60 o wuh wuutueylna
weudiansinisasedasdn (fogay 100.0) so%mnAe Wuus
wazgU (Fovar 82.0) uardsnialaafte1sy (Seuay 68.0)
AUEIAY

2. Yadeiiinasionsnsoguoaniesioatsiidudity
yrsadin T sumisnnsslnsiildeiastio Srutuitudus
fignasuneutmua uazanzlsemsszuuvesiie

3. SUNUUM AW TINUINNTinAe Ledosilevian
ilosnngydemsininuestiuud sesasnfe mstigavde
nunveaniesile

ANANIsuUsZNIA

VDUVBUNTLAUKTIVAIENTIANTE TUAUNNEING
A3.a1UNS Funs1ee 919138UsEINAIVITIUANEIT IV
AnzTuALNNEAEns uainsalimine dy Angaunli
AuuguariUnueuadia wasidhinguauiuanssy
waznvsudou anduguammiinuienfsnsdi finsansine
anuagmnlunsfvtoyaidondsl

LBNE1591994

1. Ngan P, Alkire RG, Fields H. Management of space problems in the
primary and mixed dentitions. J Am Dent Assoc 1999;130(9):1330-9.
2. Padma Kumari B, Retnakumari N. Loss of space and changes in
the dental arch after premature loss of the lower primary molar: a
longitudinal study. J Indian Soc Pedod Prev Dent 2006;24(2):90-6.
3. Albati M, Showlag R, Akili A, Hanafiyyah H, AlNashri H, Aladwani W,
et al. Space maintainers application, indication and complications.
Int J Community Med Public Health 2018;5(11):4970-4.

4. Patidar D, Sogi S, Patidar DC. Oral Health Status of Children with
Special Healthcare Need: A Retrospective Analysis. Int J Clin
Pediatr Dent 2022;15(4):433-7.

5. Qudeimat MA, Fayle SA. The longevity of space maintainers: a
retrospective study. Pediatr Dent 1998;20(4):267-72.

6. Rajab LD. Clinical performance and survival of space maintainers:
evaluation over a period of 5 years. ASDC J Dent Child 2002,69(2):156-60.
7.Sasa IS, Hasan AA, Qudeimat MA. Longevity of band and loop space
maintainers using glass ionomer cement: a prospective study.
Eur Arch Paediatr Dent 2009;10(1):6-10.

8. Fathian M, Kennedy DB, Nouri MR. Laboratory-made space
maintainers: a 7-year retrospective study from private pediatric
dental practice. Pediatr Dent 2007;29(6):500-6.

9. Moore TR, Kennedy DB. Bilateral space maintainers: a 7-year
retrospective study from private practice. Pediatr Dent 2006;
28(6):499-505.

10. Ozudogru S, Tosun G. Survival and clinical evaluation of various
space maintainers used for early primary tooth loss. Int Dent Res
2021:11(Suppl. 1):222-7.

11. Arbildo Vega H, Cantu-Oliva J, Chumpitaz-Durand R, AgUero
Alva J, Rendon Alvarado A, Vasquez-Rodrigo H. Survival rate of
fixed space maintainers used in Dentistry. Systematic review and
Meta-analysis. J oral res 2021;10:1-10.

12. Baroni C, Franchini A, Rimondini L. Survival of different types
of space maintainers. Pediatr Dent 1994;16(5):360-1.

13. Casafa-Ruiz M, Aura-Tormos JI, Marques-Martinez L, Garcia-Miralles
E, Perez-Bermejo M. Effectiveness of Space Maintainers in Pediatric
Patients: A Systematic Review and Meta-Analysis. Dent J (Basel)
2025;13(1):32.

14. Qudeimat MA, Sasa IS. Clinical success and longevity of band
and loop compared to crown and loop space maintainers. Eur Arch
Paediatr Dent 2015;16(5):391-6.

15. Arikan F, Eronat N, Candan U, lu HB. Periodontal Conditions
Associated with Space Maintainers Following Two Different Dental
Health Education Techniques. J Clin Pediatr Dent 2007;31(4):229-34.
16. Tanyeri GUrcan AT, Koruyucu M, Kuru Kaysun S, Sepet E, Seymen
F. Effects of Fixed and Removable Space Maintainers on Dental Plaque
and DMFT/dft Values. Odovtos-Int J Dent Sc 2021;23(2):137-47
17. Laing E, Ashley P, Naini FB, Gill DS. Space maintenance. Int J
Paediatr Dent 2009;19(3):155-62.

18. Kaur J, Singh A, Sadana G, Mehra M, Mahajan M. Evaluation of
Shear Peel Bond Strength of Different Adhesive Cements Used
for Fixed Space Maintainer Cementation: An In Vitro Study. Int J
Clin Pediatr Dent 2021;14(2):175-9.

19. Hemdan ME, El Kalla IHH, El Agamy RA. Clinical Evaluation of
Different Designs of Fixed Space Maintainer: A Randomized Clinical
Trial. Int J Clin Pediatr Dent 2024;17(4):442-50.

20. Bawazir O, Alshamrani H, Salama M, Salama F. Bond Strength of
Molar Bands to Stainless Steel Crown. J Dent Child 2015;82(2):64-9.
21. Aguiar D, Ritter D, Rocha R, Locks A, Borgatto A. Evaluation of
mechanical properties of five cements for orthodontic band
cementation. Braz Oral Res 2013;27:136-41

Tungjitphianpong, 2026 168



22. Shimazu K, Karibe H, Ogata K. Effect of artificial saliva contamination
on adhesion of dental restorative materials. Dent Mater J 2014;
33(4):545-50.

23. American Academy of Pediatric Dentistry. Behavior guidance
for the pediatric dental patient. Pediatr Dent 2024:358-78.

24. American Academy of Pediatric Dentistry. Periodicity of examination,
preventive dental services, anticipatory guidance/counseling, and
oral treatment for infants, children, and adolescents. Pediatr Dent
2024:293-305.

25. Deshpande SS, Bendgude VD, Kokkali VV. Survival of Bonded
Space Maintainers: A Systematic Review. Int J Clin Pediatr Dent
2018;11(5):440-45.

26. Arqub SA, Bashir R, Obeng K, Godoy LDC, Kuo CL, Upadhyay M,
et al. Survival and failure rate of lower lingual bonded retainers:
A retrospective cohort evaluation. Orthod Craniofac Res 2023;
26(2):256-64.

27. Chaudhari RR, Srivastava HR, Raisingani D, Prasad AB, Chinchalkar
RP, Gattani S, et al. Effect of Saliva Contamination on Shear Bond
Strength of Self-etch Adhesive System to Dentin: An In Vitro Study.
Int J Clin Pediatr Dent 2021;14(4):443-6.

28. Khalil R, Yousuf AM, Masood Z, Sukhia RH, Fida M. Comparison
of survival rate and duration of maxillary and mandibular lingual
bonded retainers - a retrospective cohort study. BMC oral health
2025;25(1):1048.

29. American Academy of Pediatric Dentistry. Management of the

developing dentition and occlusion in pediatric dentistry. Pediatr
Dent 2024:475-93.

30. Crall JJ. Improving oral health for individuals with special
health care needs. Pediatr Dent 2007;29(2):98-104.

31. American Academy of Pediatric Dentistry. Management of dental
patients with special health care needs. Pedliatr Dent 2024:343-50.
32. Estrella MR, Boynton JR. General dentistry's role in the care for
children with special needs: a review. Gen Dent 2010;58(3):222-9.
33. Rai K, Supriya S, Hegde AM. Oral health status of children
with congenital heart disease and the awareness, attitude and
knowledge of their parents. J Clin Pediatr Dent 2009;33(4):315-8.
34. Jayachandar D, Gurunathan D, Jeevanandan G. Prevalence of
early loss of primary molars among children aged 5-10 years in
Chennai: A cross-sectional study. J Indian Soc Pedod Prev Dent
2019;37(2):115-9.

35. Sermsuti-Anuwat N, Piyakhunakorn P. Association Between
Oral Health Literacy and Number of Remaining Teeth Among
the Thai Elderly: A Cross-Sectional Study. Clin cosmet investig
Dent 2021;13:113-9.

36. Reyes Garita P, Tran VT, Chatzopoulou E, Toko-Kamga L,
Bouchard P, Carra MC. Oral hygiene behaviors and periodontitis
among patients with chronic diseases and its impact on tooth loss
and oral health-related quality of life: a cross-sectional study of data
from the ComPaRe e-cohort. Clin Oral Investig 2024;28(10):518.

169 J DENT ASSOC THAI' VOL.76 NO.3 JULY - SEPTEMBER 2026



