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— Abstract

The purpose of this study was to analyze the ratio and rate of apical closure when inducing root growth of necrotic
immature permanent teeth using alternative triple antibiotics. 24 permanent teeth in the treatment group and 27
premolars in the control group were retrospectively studied using periapical radiographs for more than 300 days after
the first visit. The difference in the growth rate between the two groups was statistically compared using the Mann-
Whitney test at a significance level of 0.05. There were no statistically significant differences between the two groups in
the first month and during months 1 - 3, 3 - 6, and 6 - 12. After 12 months, the cumulative rate of decrease in the apical
foramen width in the treatment group was 50.59% and that in the control group was 71.82%, which revealed a significant
difference between the two groups. There were significant differences in the rates of decrease in the apical foramen
width after 3, 6 months, and later period in the treatment group, respectively. The cumulative rate of increase in the root
dentin area presented no statistically significant differences between the treatment group and control group during the
entire period of examination.
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Fig. 1. (A) Measurement of the crown and root dentin area from the radiograph. (B) Measurement of the apical foramen

width from the radiograph.
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Table 1. The difference of cumulative decreasing rate of apical fo-
ramen width between the treatment group and the control group
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Table 2. The difference of cumulative increasing rate of root den-
tin area between the treatment group and the control group

Group Normal Triple Antibiotics p-value Group Normal Triple Antibiotics p-value

(%) (%) (%) (%)
1-30 days 1348 + 11.69  15.65 + 13.23 0.913 1-30 days 833 £ 15.56 6.87 £ 12.12 0.926
31-90 days 2298 + 1435  21.04 + 10.71 0.664 31-90 days  9.34 + 1448 11.17 + 1346 0.727
91-180 days 3564 £ 1373 3131+ 15.05 0.391 91-180 days 1136 + 1528  20.80 + 20.77 0.165
181-360 days ~ 48.14 + 10.79  44.63 + 19.23 0.692 181-360 days  20.72 + 2049  29.95 + 31.62 0.576
361-later days  71.82 + 17.70  50.59 + 22.58 0.011* 361-later days 2921 + 2033  47.78 + 42.60 0472

Mann-Whitney test (* : p < 0.05)
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Table 3. The difference of cumulative decreasing rate of apical fo-
ramen width and increasing rate of root dentin area between the
different follow up periods

Grou Apical Foramen Root Dentin value
P Width (%) Area (%) P
1-90 days  20.55 + 11.00° 1057 + 1256*  p < 0.001
91-180 days 3131 + 1505° 20.80 + 20.77*

181-later days ~ 49.99 + 21.10°  43.50 + 38.05°

Friedman test, and post hoc test using Wilcoxon signed rank test with Bon-
ferroni correction (values with different letters were statistically different).
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