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Abstract

Due to increasing demand for aesthetics, zirconia crowns have become a popular
choice for treating primary molars. However, there is limited literature available
comparing the survival rates of zirconia crowns with those of other restorative
materials. The objective of this study was to compare the 36-month survival rates
of zirconia crowns and stainless steel crowns for proximal caries, as well as to
analyze failure types associated with each crown type. Electronic medical records
and radiographs of 1,061 primary molars from 498 patients treated with 2 types of
prefabricated crowns at Chosun University Dental Hospital and 2 private dental
clinics between 2017 and 2019 were collected and analyzed. The survival rate of
zirconia crowns was found to be lower compared to that of stainless steel crowns.
Regarding the groups without pulp treatment, the survival rate of stainless steel
crowns was significantly higher than that of zirconia crowns. However, in the groups
that received pulp therapy, no significant difference in the survival rates was observed
between the two preformed crowns. Notably, abnormal root resorption or periapical
lesions were identified as the primary cause of restorative failure in stainless steel
crowns, whereas loss of restoration was the predominant cause in zirconia crowns.
This study holds valuable implications for clinicians when selecting preformed
crowns for primary molars. [J Korean Acad Pediatr Dent 2023;50(3):307-317]
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Table 1. Survival analysis of stainless steel crowns and zirconia crowns using the Kaplan-Meier method
Total Survival (%) MST (months) SE 95% Cl pvalue
Stainless steel crown 877 844 (96.2) 34.926 0.184 34.565-35.287 <0.0001
Zirconia crown 184 161 (87.5) 32.827 0.633 31.585-34.068

p value from Log-rank test.
MST: Mean survival time; SE: Standard error; Cl: Confidence interval.
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Fig. 1. Kaplan-Meier survival curves for stainless steel crowns and zirconia crowns for primary teeth. The curves of two different pre-

formed crowns were significantly different (p <0.0001).
SSC: Stainless steel crown; ZC: Zirconia crown.

o] YEgo] 98.3% 2 77.8%2 YEE&S KBl A2 jot A 3.2t QOI0j| 2 £ 7| MBO R A=3 k|ojo| MES
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=] 2] 2¥9ktH(Table 3, p = 0.238).

Table 2. Survival analysis of stainless steel crowns and zirconia crowns without pulp therapy using the Kaplan-Meier method

Total Survival (%) MST (months) SE 95% Cl p value
Stainless steel crown 535 526 (98.3) 35.516 0.161 35.201-35.832 <0.0001
Zirconia crown 18 14 (77.8) 30.475 2.454 25.664-35.285 '

p value from Log-rank test.
MST: Mean survival time; SE: Standard error; Cl: Confidence interval.

Table 3. Survival analysis of stainless steel crown and zirconia crowns with pulp therapy using the Kaplan-Meier method

Total Survival (%) MST (months) SE 95% Cl p value
Stainless steel crown 342 318(93.0) 34.028 0.387 33.269-34.786 0938
Zirconia crown 166 147 (88.6) 33.086 0.646 31.820-34.353 ’

p value from Log-rank test.
MST: Mean survival time; SE: Standard error; Cl: Confidence interval.
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Table 4. Survival analysis of stainless steel crowns according to predisposing factors using the Kaplan-Meier method

Stainless steel crown

Factors .
Total Survival (%) p value
Age
2-3years 202 196 (97.0)
4 -5years 498 478 (96.0) 0.701
= 6 years 177 170 (96.0)
Number of proximal caries surface
One surface (Mesial/Distal surface) 697 670(96.1) 0.85
Both surfaces 180 174 (96.7)
Type of tooth
Mx. 1* primary molar 282 268 (95.0)
Mx. 2" primary molar 134 133(99.3) 0,180
Mn. 1 primary molar 314 302 (96.2) '
Mn. 2™ primary molar 147 141 (95.9)

p value from Log-rank test.

Table 5. Survival analysis of zirconia crowns according to predisposing factors using the Kaplan-Meier method

Zirconia crown
Factors

Total Survival (%) p value
Age
2-3years 24 20 (83.3)
4 -5years 117 105 (89.7) 0.432
= 6years 43 36 (83.7)
Number of proximal caries surface
One surface (Mesial/Distal surface) 155 137 (88.4) 0.933
Both surfaces 29 24 (82.8)
Type of tooth
Mx. 1 primary molar 55 49 (89.1)
Mx. 2" primary molar 19 17(89.5) 0414
Mn. 1 primary molar 91 79 (86.8) '
Mn. 2™ primary molar 19 16 (84.2)

p value from Log-rank test.
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Table 6. The failure types of two different preformed crowns
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Reasons of failure

Stainless steel crown (%)

Zirconia crown (%)

Loss of restoration

Restoration defect/perforation

Clinical symptoms

Abnormal root resorption or Periapical lesion
Total

2(6.0) 13 (56.5)*
3(9.1) 1(4.4)
12 (36.4) 7(30.4)
16 (48.5)" 2(8.7)
33(100) 23(100)

Fisher’s exact test.
*: statistical significance (p < 0.05).

Table 7. The failure types of two different crowns without pulp therapy

Reasons of failure

Stainless steel crown (%)

Zirconia crown (%)

Loss of restoration

Restoration defect/perforation

Clinical symptoms

Abnormal root resorption or Periapical lesion
Total

2(22.3) 1(25)
3(33.3) 0
3(33.3) 3(75)
1(11.1) 0
9(100) 4(100)

Fisher’s exact test.
*: statistical significance (p < 0.05).

Table 8. The failure types of two different crowns with pulp therapy

Reasons of failure

Stainless steel crown (%)

Zirconia crown (%)

Loss of restoration

Restoration defect/perforation

Clinical symptoms

Abnormal root resorption or Periapical lesion
Total

0 12 (63.2)*
0 1(53)
9(37.5) 4(21.0)
15 (62.5)* 2(10.5)
24 (100) 19 (100)

Fisher’s exact test
*: statistical significance (p < 0.05).
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Comparative Evaluation of the Survival Rates of Zirconia Crown and Stainless Steel Crown for Proximal Caries in Primary Molars: a Retrospective Study

A2 Ao AT HTES o)) AT WA AFE el

s & 4 Stk =3 o] AAFE YAl 71 AE AdE Al

Acknowledgments

This study was supported by research fund from

Chosun University Dental Hospital, 2021.

Conflicts of Interest

The authors have no potential conflicts of interest to

disclose.

References

1. Patel MC, Bhatt RK, Khurana SM, Patel NG, Bhatt RA
: Choice of Material for the Treatment of Proximal
Lesions in Deciduous Molars among Paediatric Post
Graduates and Paediatric Dentists of Gujarat: A Cross
Sectional Study. Adv Hum Biol, 9:258-263, 2019.

2. Novaes TF, Matos R, Celiberti P, Braga MM, Mendes
FM : The influence of interdental spacing on the de-
tection of proximal caries lesions in primary teeth.
Braz Oral Res, 26:293-299, 2012.

3. Allison PJ, Schwartz S : Interproximal contact points
and proximal caries in posterior primary teeth. Pedi-
atr Dent, 25:334-340, 2003.

4. Sengul F, Gurbuz T : Clinical Evaluation of Restorative
Materials in Primary Teeth Class II Lesions. J Clin Pe-
diatr Dent, 39:315-321, 2015.

5. Chen K, Lei Q, Xiong H, Chen Y, Luo W, Liang Y : A
2-year clinical evaluation of stainless steel crowns and
composite resin restorations in primary molars un-
der general anaesthesia in China’s Guangdong prov-
ince. Br Dent ], 225:49-52, 2018.

6. Zahdan BA, Szabo A, Gonzalez CD, Okunseri EM,
Okunseri CE : Survival rates of stainless steel crowns
and multi-surface composite restorations placed by
dental students in a pediatric clinic. J Clin Pediatr
Dent, 42:167-172, 2018.

7. Murali G, Mungara J, Vijayakumar P, T K, Kothim-
bakkam SSK, Akr SP : Clinical Evaluation of Pediatric
Posterior Zirconia and Stainless Steel Crowns: A Com-
parative Study. IntJ Clin Pediatr Dent, 15:9-14, 2022.

8. Abuelniel G, Eltawil S : Clinical and Radiographic
Evaluation of Stainless Steel versus Zirconia Crowns
on Primary Molars: Randomized Controlled Trial.
Egypt Dent ], 64:977-989, 2018.

9. Kaushik M, Masih U, Mahay P, Goyal A, Ajmera H,
Daryani H : Comparative Evaluation Of Commercial-
ly Available Stainless Steel Crowns: An In-Vitro Study.
Univ ] Dent Sci, 7:91-95, 2021.

10. Padmapriya S, Krishnappa S, Srinath S : Success Rate
of Zirconia Crowns over Stainless Steel Crowns in Pri-
mary Molars: A Systematic Review and Meta-analysis.
J South Asian Assoc Pediatr Dent, 4:212-218, 2021.

11. Alamoudi RA, Walia T, Debaybo D : Evaluation of the
Clinical Performance of NuSmile Pedodontics Zir-
conia Crowns in Pulp-Treated Primary Teeth-2 Years
Follow-Up Study. EurJ Dent, 17:82-90, 2023.

12. Mathew MG, Roopa KB, Soni AJ, Khan MM, Kauser
A : Evaluation of Clinical Success, Parental and Child
Satisfaction of Stainless Steel Crowns and Zirconia
Crowns in Primary Molars. J Fam Med Prim Care, 9:
1418-1423, 2020.

13. Hanafi L, Altinawi M, Comisi JC : Evaluation and
comparison two types of prefabricated zirconia
crowns in mixed and primary dentition: A random-
ized clinical trial. Heliyon, 7:E06240, 2021.

14. Harshitha K, Rao HTA, Hegde KS, Sargod SS, Ma-
haveeran SS; Devan A : Comparative evaluation on
clinical success rate of prefabricated zirconia crowns
and stainless steel crowns in primary molars. Int J
Oral Health Dent, 7:180-186, 2021.

15. Seale NS : The use of stainless steel crowns. Pediatr
Dent, 24:501-505, 2002.

16. Duggal M, Gizani S, Albadri S, Krdmer N, Stratigaki
E, Tong HJ, Seremidi K, Kloukos D, BaniHani A, San-
tamaria RM, Hu S, Maden M, Amend S, Boutsiouki
C, Bekes K, Lygidakis N, Frankenberger R, Monteiro
J, Anttonnen V, Leith R, Sobczak M, Rajasekharan S,

Parekh S : Best clinical practice guidance for treating

https://doi.org/10.5933/JKAPD.2023.50.3.307 315



Gahui Jeong, Nanyoung Lee, Hyewon Shin, Suhyun Park, Myeongkwan Jih

deep carious lesions in primary teeth: an EAPD policy
document. Eur Arch Paediatr Dent, 23:659-666, 2022.
17.Nikhil DKR, Krishnamoorthy SH, Savitha NS, All-
win A, Nandan S : Clinical evaluation of zirconia and
stainless-steel crowns in primary molars - A random-
ized control trial. Int ] Pedo Rehabil, 7:30-38, 2022.

18. Tremblay L, Lovsin T, Zecevic C, Lariviere M : Percep-
tions of self in 3-5-year-old children: a preliminary in-
vestigation into the early emergence of body dissatis-
faction. Body Image, 8:287-292, 2011.

19. Pani SC, Saffan AA, AlHobail S, Bin Salem F, AlFuraih
A AlTamimi M : Esthetic Concerns and Acceptability
of Treatment Modalities in Primary Teeth: A Compar-
ison between Children and Their Parents. Int J Dent,
2016:3163904, 2016.

20. Fishman R, Guelmann M, Bimstein E : Children’s se-
lection of posterior restorative materials. / Clin Pedi-
atr Dent, 31:1-4, 2006.

21. Agrawal R, Khanduja R, Singhal M, Gupta S, Kaushik
M : Clinical Evaluation of Stainless Steel Crown ver-
sus Zirconia Crown in Primary Molars: An In Vivo
Study. Int J Clin Pediatr Dent, 15:15-19, 2022.

22. Clark L, Wells MH, Harris EF, Lou J : Comparison of
Amount of Primary Tooth Reduction Required for
Anterior and Posterior Zirconia and Stainless Steel
Crowns. Pediatr Dent, 38:42-46, 2016.

23. Alzanbaqi SD, Alogaiel RM, Alasmari MA, Al Essa
AM, Khogeer LN, Alanazi BS, Hawsah ES, Shaikh AM,
Ibrahim MS : Zirconia Crowns for Primary Teeth: A
Systematic Review and Meta-Analyses. Int J Environ
Res Public Health, 19:2838, 2022.

24.Chen Y, Li H, Li M, Yang L, Sun Q, Chen K : Analysis
of survival and factors associated with failure of pri-
mary tooth pulpectomies performed under general
anaesthesia in children from South China. Int J Pae-
diatr Dent, 30:225-233, 2020.

25.Bang SJ, Han MR, Kim JB, Lee JH, Kim JS, Shin JS: A
Retrospective Study on the Effect of Pulp Treatment
on the Exfoliation of Primary Teeth. J Korean Acad
Pediatr Dent, 50:24-34, 2023.

26. Yang B, Lange-Jansen HC, Scharnberg M, Wolfart
S, Ludwig K, Adelung R, Kern M : Influence of sali-

316  JKorean Acad Pediatr Dent 2023;50(3):307-317

27

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

va contamination on zirconia ceramic bonding. Dent
Mater, 24:508-513, 2008.

.Mulder R, Medhat R, Mohamed N : In vitro analysis

of the marginal adaptation and discrepancy of stain-
less steel crowns. Acta Biomater Odontol Scand, 4:20-
29, 2018.

Choi JE, Jeong TS, Kim S : A Morphometric study on
the primary molars and preformed stainless steel
crown. J Korean Acad Pediatr Dent, 28:355-362, 2001.
Glicli ZA, Caligkan S, Efe Z, Dogan S : Can zirconia
crowns be the first restorative choice after endodontic
treatment of primary teeth? Int J Clin Pract, 75:F.14888,
2021.

Jeong YY, Nam OH, Kim MS;, Lee HS, Choi SC : Repair
Rate of Composite Resin Restorations in Permanent
First Molar in Children Under 12 Years Old. J Korean
Acad Pediatr Dent, 45:370-377, 2018.

Alomari Q, Al-Saiegh F, Qudeimat M, Omar R : Recur-
rent caries at crown margins: making a decision on
treatment. Med Princ Pract, 18:187-192, 2009.
Lopez-Cazaux S, Aiem E, Velly AM, Muller-Bolla M
: Preformed pediatric zirconia crown versus pre-
formed pediatric metal crown: study protocol for a
randomized clinical trial. Trials, 20:530, 2019.
Alhissan AS, Pani SC : Factors Influencing the Survival
of Preformed Zirconia Crowns in Children Treated un-
der General Anesthesia. Int.J Dent, 2021:5515383, 2021.
Srinivasan SR, Mathew MG, Jayaraman ] : Compari-
son of Three Luting Cements for Prefabricated Zirco-
nia Crowns in Primary Molar Teeth: a 36-month Ran-
domized Clinical Trial. Pediatr Dent, 45:117-124, 2023.
Yang B, Lange-Jansen HC, Scharnberg M, Wolfart
S, Ludwig K, Adelung R, Kern M : Influence of sali-
va contamination on zirconia ceramic bonding. Dent
Mater, 24:508-513, 2008.

Ninawe N, Joshi S, Badhe H, Honaje N, Bhaje P, Bar-
jatya K : Zirconia Crowns In Pediatric Dentistry: A Re-
view. J Posit Sch Psychol, 6:1718-1724, 2022.

Kim JY, Park H, Lee J, Seo H : Comparison of Bond-
ing Strength by Cleaning Method of Pediatric Zirco-
nia Crown Contaminated with Saliva or Blood. J Kore-
an Acad Pediatr Dent, 45:185-194, 2018.



JOURNAL OF THE KOREAN ACADEMY OF J K A P D
PEDIATRIC DENTISTRY

ISXE
Fa LSBT 20234 68 7Y
HnFEeHA 20234 72 11
SITAHE Y 2023 79 144

© 2023 ChBtAOLK 2H8t3]
® 0| 22 3z2|0jjo|E|2 HHx B0}
HEXIEAI-H|F2] 4.0 C3tel2

2fo[ A0 w2t 0| 8ot 4+ ASLICH

Anloll it 2771 Z7Kgel Wet f73 482 9% 122
37 ALgEI 3L 9o}, A2 Tujot HYTOR S5 HotE A7)
& AEet v met Qe BA) 9k meby o] o) SHe w
Sujo} AR} ) 24we) 36719 Sko] AERS wlwslel WAek, 7} 7]
2 A pae BAjsRE Zolth 2017412 E 20197k ZAdhska Mgl
3o} 5 7o) A9l kel do] thlsto] £ 71 HBOT 48 X2 e 4988 Tl of
3 1,061719) §72loll thet Mk R/ 2 Ao} WALyl AHE 4t BASt T, AR
4 A3, 7\IEBOE £53F Hote] YE&o] A2 Ljo} Ao

|3 AR5 e AE A4S AR 23 X 28 E

Me
30
=
)

P
l:Tu
>~
f
>
o
ol
ol
N
A g2
lo

(R D
@ oo Joo

> Nlﬂl o Hir
> o
SN
]
o ol
o
2

|
e
°

)
W7l A7 7148 A= A A

4= 91& Zlo|g} Ayzt=EL), [J Korean Acad Pediatr Dent 2023;50(3

10
oM.

o

>

It

o

1o

g
IR

o

32 ]Iloll
iu)

o

re

-4

Rl
>
Fu
it
fo
il

w

S

5

w

=

)
)

MR Ay
(61452) BEBOIA E7 BEChZ 309 ZAHSk X|Tefal L obx] w}ah i A
Tel: 062-220-3868 / Fax: 062-225-8240 / E-mail: mdenti@chosun.ac.kr

https://doi.org/10.5933/JKAPD.2023.50.3.307 317



