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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

Anadenisaog ANANNVDINITASDE .
{Jady (Factors) (mean survivaq; ) % OAL- . (median survivalu am:msmag A1 p
time) (thaw) VAR 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 AINANNVRINTANBY  BRTINMIASRE 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)

levhmslgitladviilinaomsnsegesaiosle
fuiidheatnnadeusuuuannosfiondioediu (Univariate
Cox regression analysis) fiszdupudoiy p <0.05 WU
Uadeeuime (p = 0.049) anmglsansszuuvaritae (p = 0.043)
wagsumisunsslnsfildiniestio (p = 0.033) finasienis
AsegaEildydAgyn1eaia

dunsumsinseiiuunmtade (Multivariate Cox
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Table 5 Failure characteristics according to type of space maintainers
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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)
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