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Abstract

Acid-base cements mostly create microleakage at tooth-restoration interface, while 4-META/MMA-TBB
resin cement can provide microleakage-free interface. Microleakage has influence on marginal seal and retention
of fixed dental prostheses which might affect their survival and complication rates. This retrospective study was
conducted to explore the effect of luting cements on 5 to 10 years’ survival rates of single crowns and their
complications such as caries associated with restorations, pulp necrosis and detachment. Two types of applied
cement, acid-base cement (zinc phosphate, zinc polycarboxylate or glass-ionomer) and resin cement (4-META/
MMA-TBB) were evaluated in this study. One hundred and fifty nine patients treated with at least 1 single crown were
recruited for examination, given a total of 583 teeth were included in this study. All crowns were performed by
post-graduate students of Prosthodontic Department, Faculty of Dentistry, Chulalongkorn University during the year
2005 and 2010. Survival condition was determined by the absence of extracted teeth or renewal prostheses, while
evaluated complications were caries associated with crown, pulp necrosis or crown detachment. Data was analyzed
using Kaplan-Meier method followed by log-rank test to evaluate the differences of survival and complication rates
between types of cement at significant level of 0.05. It was found that 5- and 10-year survival rates of acid-base cement
were 92.2 % and 67.0 %, while those of 4-META/MMA-TBB cement were 95.5 % and 87.1 % respectively. The
complication rate of caries associated with crown, pulp necrosis and crown detachment of acid-base cement were
12.5 %, 7.3 % and 4.4 %, whereas those of 4-META/MMA-TBB cement were 1.4 %, 2.4 % and 0.0 % respectively. There
were significant differences in survival rate (p=.023), caries (p=.001) and detachment complications (p=.008) between
cement types. In conclusion, crowns fixed with 4-META/MMA-TBB cement that can provide microleakage-free

tooth-prosthesis interface have longer-term function and less complication.
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Table 1 Characteristics of crowns at time of cementation.

Characteristics n = 583 %

Gender - Male 255 437
- Female 328 56.3

Age of patient at time of cementation - 20 - 34 years 19 33
- 35 -49 years 143 24.5

- 50 - 64 years 268 46.0

- From 65 years to highest 153 26.2

Jaw - Maxilla 306 525
- Mandible 277 47.5

Tooth position - Anterior 204 35.0
- Premolar 182 31.2

- Molar 197 338

Type of crowns - Full metal 133 21.3
- Porcelain-fused to metal 423 66.2

- All ceramic 27 4.6

Occluding pair - Natural teeth/crowns 492 84.4
- Removable denture 90 15.4

- Implant 1 0.2

Root canal treatment history - Vital teeth 320 54.9
- Root canal treated teeth 263 45.1

Abutment of removable denture - No 385 66.0
- Yes 198 34.0

Cement types : Acid-base cement - Zinc phosphate 232 39.8
- Zinc polycarboxylate 41 7.0

- Glass ionomer 23 39

: Resin cement - -META/MMA-TBB 287 49.2
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Figure 2 Distribution of the crown position (n=583).
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Table 2 Failures of crowns for two types of cements.

11

41

FIunlsnIsnsrresavesnseuiuluyesn (1wl 583 4)

31

21 22 23 24 25 26 27 28

Tooth number (FDI tooth-numbering system)

31 32 33 34 35 36 37 38

WSunduduendd Gavaz 0.3, 0.0 way 0.0 MUAINU)
Tnedwudnsa-wuanuiluy [ Jusmsmanvesninuduman
sesaunAeiiuuan nsmevenidedely Tsausviug wodw
ukan Aseuiiuvgn wavdudanay Tuvariituudisgy
ylalnSumduduefidtnuituwnnduainandn sesag
e TsnUIvud wosmauuan fuy uazdudaviady 1o
Wasufleusasnmsiiaanudummaiiissosnaneula as
¥t psauitufidasedmusingn-wa nuanudumaianily
rzgﬁﬁmsﬁaaﬁ’umauﬁu waglsAUSTIMNNTY waswunsgy
seuileiioluanas

Acid-base cement

4-META/MMA-TBB

Variables Categories 5years 5-10 years Total 5years 5-10 years Total
n=296 n=273 n=296 (%) n=287 n=274 n=287 (%)
Biological  Caries associated with crown 7 14 21 (7.1) 1 0 1 (0.3)
failure Tooth fracture 6 4 10 (3.4) 6 a4 10 (3.5)
Pulp necrosis/ vital tooth 7 1 8 (5.3) 0 0 0 (0.0)
Periodontitis 1 6 7 (2.9) 3 3 6 (2.1)
Prosthetic ~ Crown detachment 2 1 3 (1.0) 0 0 0 (0.0)
failure Porcelain fracture 1 1 2 (0.7 3 0 3 (1.0)
Loose contact 1 0 1 (0.3) 0 1 1 (0.3)
Total 25 27 52 (17.6) 13 8 21 (7.3)
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Table 3 Failures of crowns with different types of cements and materials of crowns.

Full metal Porcelain fused to metal All-ceramic
Variables  Categories Acid-base 4-META/ Acid-base  4-META/MMA-  Acid-base  4-META/MMA-
cement MMA-TBB cement TBB cement TBB
n=74 (%) n=59 (%) n=222 (%) n=201 (%) n=0 (%) n=27 (%)
Biological  Caries 5 (6.8) 0 (0.0) 16 (7.2) 1 (0.5) - ) 0 (0.0)
failure Tooth fracture 3 @y 1 WD 7 (3.2) 9 @5 - © 0 (00
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Prosthetic  Crown
. 3 4.1) 0 0.0 0 (0.0) 0 0.0 - (=) 0 (0.0)
failure detachment
Porcelain
0 (0) 0 0 2 (0.9) 0 (0.0) - ) 3 (11.1)
fracture
Loose contact 0 (0) 1 1.7 0 0 1 (0.5) - (=) 0 (0.0)
Total 14 (18.9) 4 (6.8) 37 (16.7) 15 (7.5) - ) 3 (11.1)
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Table 4 Failures of crowns with different types of cements and tooth positions.

Anterior Premolar Molar
Variables  Categories Acid-base 4-META/ Acid-base  4-META/MMA-  Acid-base 4-META/
cement MMA-TBB cement TBB cement MMA-TBB
n=87 (%) n=117 (%) n=95 (%) n=87 (%) n=114 (%) n=83 (%)
Biological Caries 4 (4.6) 0 (0.0) 7 (7.9) 1 (1.1) 10 (8.8) 0 (0.0)
failure  1ooth fracture 2 (23 4 (34 5 (5.3) 3 (34 3 (26 2 (20
Pulp necrosis/ 1 (2.3) 0 (0.0) 3 (5.6) 0 (00) q (7.4) 0 (0.0
vital tooth
Periodontitis 3 (3.4) 2 (1.7) 2 (2.1) 1 (1.1) 2 (1.8) 3 (3.6)
Prosthetic Crown 0 0.0 0 (0.0) 1 (1.1) 0 (0.0) 2 (1.8) 0 (0.0)
failure detachment
Porcelain 1 (1.1) 2 (1.7) 1 (1.1) 1 (1.1) 0 0.0) 0 (0.0)
fracture
Loose contact 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.1) 1 (0.9) 0 (0.0)
Total 11 (12.6) 8 (6.8) 19 (20.0) 7 (8.0) 22 (19.3) 5 (6.0)

gnsINITaE e UazanTINITURaNN1ILUNINTIUYDY
psauluidanga i

gnsnsegsenvasasauily Hulneduiinseuiiugy
Tdnulalugesuin linuanuduwainsuily vievihasey
#ulval ngudiudingn-wua inan 5 uag 10 e euas 92.2

(+1.6) 4ag 67.0 (+ 6.4) @uAspUNUNTAMBTLUMITUYEN

'
=]

WSwaLdudueidl Anal 5 waz 10 Ve Seway 955

(+1.2) uay 87.1 (+ 3.8) AWy (JUA 3) nsliada
fon-usad wuanuuanavegited1Ayvesdniinised
59AY8IATEUTUTENINUTHANTIUUATIILANTA-LUA Lag
FudisTurialnsundudueitd (p=.023)

10 —————

0.8

Estimated cumulative survival

0.0

Type of cements

(- Acid-base cements
I 4-METAMMA.-TBB

Siiiiaiiia Y
D
S Acid-base cements-
censored

i 4-METAMMA-TEE-
censored

!

T
00 20 40

T
60 80 100

Time (years)

Ui 3

nsmuava-ludieas uanedninisegsenvesnseuiudelsdiunsssvilami (p=.023)

Figure 3 Kaplan-Meier curves, showing estimated survival rates of crowns between cements. (p=.023)
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