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Obijectives: The present study aimed to estimate the survival rate of teeth after non-surgical root canal
treatment and to investigate the effect of income on the tooth survival rate,

Methods: The study included 1,414 668 endodontically treated teeth from 1,193,666 persons enrolled
in the National Health Insurance Service in 2002, A survival analysis of the teeth was performed using
the Kaplan-Meier method, The survival rates were calculated using a follow-up period of 11 years after

Results: In the present study, the 11-year cumulative survival rate of teeth after non-surgical endodontic
treatments was 86.90%. The survival rates of teeth tended to decrease for the posterior teeth; the max-
ilary teeth showed a lower survival rate than that of the mandibular teeth, The teeth with the highest sur-
vival rates were the mandibular left lateral incisor, maxillary right incisor, mandibular right lateral incisor,
and maxillary left central incisor, in that order, The lowest survival rates were shown by the mandibular
second molar, maxillary second molar, maxillary first molar, and mandibular first molar, in that order, The
survival rate of the first molar (#16, #26, #36, #46) was higher in the low-income group than in the high-

Conclusions: This study represents the outcome pattern of root canal treatment among South Korean
individuals, These study findings can be used as comparative data for clinical decision making about

Key Words: Cumulative survival rate, Kaplan-Meier Survival method, Non-surgical endodontic treat-
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Table 1. General characteristics by health insurance coverage of study population
Health insurance coverage Employee insured Self employed insured Medical Aid Beneficiaries
Gender Male 338,412 (46.00) 214,152 (47.73) 4,099 (43.99)
Female 397,295 (54.00) 234,489 (52.27) 5,219 (56.01)
Age (y) 20-29 101,794 (13.84) 86,912 (19.37) 1,677 (18.00)
30-49 381,461 (51.85) 187,704 (41.84) 4,256 (45.68)
50-64 183,792 (24.98) 118,710 (26.46) 1,821 (19.54)
>65 68,660 (9.33) 55,315 (12.33) 1,564 (16.78)
Type of tooth Incisors 147,482 (16.89) 91,333 (17.21) 1,888 (17.42)
Premolars 229,701 (26.31) 140,163 (26.41) 2,887 (26.64)
Molars 495,953 (56.80) 299,246 (56.38) 6,062 (55.94)
Type of hospital Dental Clinic 719,666 (97.82) 434,634 (96.88) 9,123(97.9D)
Dental Hospital 11,776 (1.60) 10,152 (2.26) 150 (1.61)
Hospital 4,265 (0.58) 3,855 (0.86) 45 (0.48)
Income level High 324,660 (44.13) 175,246 (39.06) -
Middle 269,900 (36.69) 141,447 (31.53) -
Low 141,147 (19.19) 131,948 (29.41) -
Medical Aid Beneficiaries - - 9,318 (100.00)

Table 2. Cumulative survival rate and failure rate of root canal treated
teeth (2002-2013)

. Accumulative survival
Follow-up (years) Failure (N) rate (%)
2003.01.01.-2003.12.31.(1) 19,171 98.66
2004.01.01.-2004.12.31.(2) 17,590 97.42
2005.01.01.-2005.12.31.(3) 17,157 96.22
2006.01.01.-2006.12.31.(4) 17,328 95.01
2007.01.01.-2007.12.31.(5) 17,297 93.80
2008.01.01.-2008.12.31.(6) 17,063 92.60
2009.01.01.-2009.12.31.(7) 16,809 91.42
2010.01.01.-2010.12.31.(8) 16,520 90.27
2011.01.01.-2011.12.31.09) 16,420 89.12
2012.01.01.-2012.12.31.(10) 15,519 88.03
2013.01.01.-2013.12.31.(11) 16,116 86.90
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Table 3. Survival period of tooth after non-surgical endodontic treatment unit: %

FDI tooth Years

number 1 2 3 4 5 (rank) 6 7 8 9 10 11 (rank)
#11 98.4 97.6 97.6 96.9 96.2(2) 95.5 94.8 94.1 93.5 92.8 92.1(2)
#12 98.9 97.9 97.0 96.1 95.1(11) 4.4 93.5 92.8 92.0 91.4 90.6 (8)
#13 98.9 97.7 96.4 95.4 94.2 (16) 93.2 92.1 91.1 90.1 89.3 88.3(17)
#14 98.5 97.2 96.2 95.2 94.1(19) 93.2 92.2 91.4 90.5 89.6 88.6(15)
#15 98.7 97.5 96.5 95.4 94.2 (16) 93.3 92.2 91.2 90.1 89.2 88.2(18)

#16 98.4 96.9 95.5 94.1 92.9 (24) 91.7 90.5 89.4 88.3 87.3 86.2(23)
#17 98.3 96.8 95.4 93.9 92.4(26) 90.9 89.5 88.0 86.0 85.3 84.0 (25)
#21 99.1 98.4 97.6 96.8 96.1(3) 95.4 94.7 93.9 93.2 92.4 91.8(4)

#22 98.9 98.0 97.1 96.0 95.0(12) 94.1 93.3 923 91.5 90.8 90.0(12)
#23 98.8 97.7 96.5 95.4 94.2(16) 92.9 91.9 90.8 89.8 88.9 88.0 (20)
#24 98.7 97.4 96.3 95.2 94.1(19) 93.1 92.1 91.2 90.3 89.4 88.5(16)

#25 98.7 97.7 96.6 95.6 94.5(15) 93.4 92.4 91.4 90.3 89.2 88.2(18)
#26 98.5 97.1 95.8 94.6 93.3(23) 92.0 90.7 89.6 88.3 87.2 85.9(24)
#27 98.4 96.9 95.5 94.0 92.5(25) 91.1 89.6 88.2 86.7 85.2 83.7(26)

#31 99.0 97.9 96.9 96.2 95.2(10) 94.5 93.8 93.2 92.4 91.6 90.9 (6)
#32 99.0 98.3 97.6 96.9 96.3 (D) 95.5 94.9 94.3 93.4 92.9 92.4(1)
#33 98.9 98.0 97.0 95.9 94.8(14) 93.9 93.0 92.1 91.2 90.4 89.7(13)
#34 99.1 98.1 97.2 96.3 95.4(5) 94.6 93.8 93.1 92.5 91.8 91.2(5
#35 99.0 98.1 97.1 96.3 95.4(5) 94.5 93.5 92.6 91.8 91.0 90.1(10)
#36 98.6 97.4 96.1 94.9 93.6(2D) 92.4 91.1 89.9 88.8 87.7 86521

#37 98.5 96.9 95.3 93.7 92.027) 90.3 88.7 87.0 85.3 83.8 82.1(28)
#41 99.0 98.0 97.2 96.1 95.3(7) 943 93.4 92.7 91.8 91.0 90.49)
#42 99.1 98.3 97.6 96.8 96.0 (4) 95.4 94.7 94.0 93.4 92.7 92.003)
#43 98.9 97.8 97.0 95.9 94.9 (13) 94 93.1 92.3 91.5 90.7 89.7(13)
#44 98.9 97.9 97.1 96.2 953 () 94.4 93.6 92.8 92.1 91.3 90.7 (7)
#45 99.0 98.0 97.2 96.2 953 (7) 94.4 93.6 92.7 91.7 91.0 90.1(10)
#46 98.7 97.4 96.1 94.9 93.6(21) 92.3 91.1 90.0 88.7 87.6 86.52D)
#47 98.4 96.8 95.2 93.5 92.027) 90.4 88.7 87.1 85.4 83.9 82327

Table 4. Survival rate of first molar root canal treatment according to general characteristics

FDI Tooth Gender Age
Income level

number Male (N/%) Female (N/%) Mean+S.D*
#16 High 18,520 (49.94) 18,565 (50.06) 45.58+13.11
Middle 14,541 (47.62) 15,992 (52.38) 42.45+12.84

Low 8,823 (42.18) 12,094 (57.82) 42.14+14.30

#26 High 19,504 (49.68) 19,753 (50.32) 45.24+12.95
Middle 15,584 (48.15) 16,780 (51.85) 42.08+12.65

Low 9,459 (42.37) 12,868 (57.63) 41.85+14.21

#36 High 17,141 (47.17) 19,194 (52.83) 44.05+13.87
Middle 14,613 (46.16) 17,047 (53.84) 40.47+13.29

Low 9,561 (41.64) 13,401 (58.36) 39.86+14.84

#46 High 16,957 (47.54) 18,713 (52.46) 439141391
Middle 14,414 (46.04) 16,892 (53.96) 40.36+13.26

Low 9,482 (41.77) 13,221(58.23) 39.60+14.65

*Mean + Standard Deviation.
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Fig. 1. Survival rate of endodontic treatment of first molars by income (2002-2013). *By Kaplan-Meier method.

Table 5. Cumulative survival rate of endodontic treatment among first molars by income level (2002-2013)

Tooth number Income level Cumulative survival rate 95% CL X Pt
#16 Low 0.870 0.865-0.874 23.88 <0.001
Middle 0.864 0.860-0.868
High 0.856 0.852-0.859
#26 Low 0.868 0.863-0.872 25.76 <0.001
Middle 0.859 0.856-0.863
High 0.853 0.849-0.856
#36 Low 0.867 0.863-0.872 13.11 <0.05
Middle 0.868 0.864-0.872
High 0.859 0.856-0.863
#46 Low 0.868 0.863-0.872 9.33 <0.05
Middle 0.867 0.863-0.871
High 0.860 0.856-0.864

“Fail: Non-surgical retreatment, Periapical surgery, Extraction.
"P-value by Log-rank test.
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