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——Abstract

electronic medical records.

Many studies on the prognosis of avulsed teeth were published but follow-up studies on Korean children and
adolescents are insufficient. The aim of this study was to identify clinical factors determining the healing and
prognosis of permanent incisors that were replanted after avulsion injury. This study included 184 permanent
teeth in 142 patients aged 6-14 years. The clinical and radiographic data of the patients were analyzed from

Immature teeth had a higher probability of pulp revascularization than mature teeth. When extra-alveolar
time was longer than 60 minutes, the incidence of inflammatory root resorption (IRR) was higher in immature
teeth than mature teeth. However, the incidence of replacement root resorption (RR) was higher in mature
teeth than immature teeth under the same condition. The incidence of IRR was increased when pulp was extir-
pated more than 20 days after replantation. IRR had a more significant influence on the decrease of survival ex-
pectation than RR. There was no significant correlation between the root development stage and survival expec-
tation. However, when RR occurred, immature teeth survived shorter than mature teeth.

Long term follow-up results from this study are expected to be used as fundamental data for the treatment
guidelines and evaluation of the prognosis of replanted teeth.
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Table 1. Distribution of patients by age and sex
Age (years) Male (%) Female (%) Total (%)

68 19(134) 10 (7.0) 29 (20.4)
8-10 32(22.5) 20 (14.1) 52 (36.6)
10-12 23 (16.1) 12 (8.5) 35 (24.6)
12-14 18 (12.8) 8(5.6) 26 (18.4)
Total 92 (64.8) 50 (35.2) 142 (100.0)
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Table 2. Pulpal healing outcomes related to the stage of root development at time of replantation

Root development stage PN (%) PH (%) Total (%) p value

Immature root 61(79.2) 16 (20.8) 77 (100.0) 0,00+

Mature root 106 (99.1) 1(0.9) 107 (100.0) ’

Total 167 (90.8) 17(9.2) 184 (100.0)
Pearson chi-squared test (*** : p <0.001)
PN = pulp necrosis, PH = pulp healing
Table 3. Periodontal healing outcomes related to the stage of root development in teeth replanted within 60 minutes after avulsion injury

Immature teeth Mature teeth i
N (%) N* (%) Total (%) N (%) N* (%) Total (%) pvaue

FH 15(48.4) 16 (51.6) 14 (56.0) 11 (44.0) 0.60

IRR 14 (45.2) 17 (54.8) 31(100.0) 5(20.0) 20 (80.0) 25 (100.0) 0.09

RR 6(19.4) 25 (80.6) 11 (44.0) 14 (66.0) 0.08

Pearson chi-squared test (No significant difference, p > 0.05)
N* =Total - N in each group according to periodontal healing outcomes
FH = functional healing, IRR =

inflammatory root resorption, RR = replacement root resorption
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Table 4. Periodontal healing outcomes related to the stage of root development in teeth replanted more than 60 minutes after avulsion injury

Immature teeth Mature teeth
N (%) N*(%) Total (%) N (%) N*(%) Total (%) B
FH 9(22.5) 31(77.5) 15 (20.5) 58 (79.5) 0.81
IRR 26(65.0) 14 (35.0) 40 (100.0) 24 (32.9) 49 (67.1) 73 (100.0) 0.00%*
RR 14(17.1) 26 (65.0) 41(56.2) 32 (43.8) 0.05*

Pearson chi-squared test (No significant difference, p > 0.05)
N* =Total - N in each group according to periodontal healing outcomes
FH = functional healing, IRR = inflammatory root resorption, RR = replacement root resorption

Table 5. Relationship between variations in pulp extirpation time and incidence of inflammatory root resorption in immature teeth

Pulp extirpation in days
IRR 0-10 (%) 11-19(%) 20 or more (%) Total (%) p value
Present 4(28.6) 9 (50.0) 27 (69.2) 40 (56.3) 0.03*
Absent 10 (71.4) 9(50.0) 12.(30.8) 31(43.7) :
Total 14 (100.0) 18 (100.0) 39(100.0) 71 (100.0)
Pearson chi-squared test (* : p <0.05)
IRR = inflammatory root resorption
Table 6. Relationship between variations in pulp extirpation time and incidence of inflammatory root resorption in mature teeth
Pulp extirpation in days
IRR 0-10 (%) 11-19(%) 20 or more (%) Total (%) p value
Present 7(15.9) 8(29.6) 14 (51.9) 29 (29.6) 0015
Absent 37 (84.1) 19 (70.4) 13 (48.1) 69 (70.4) :
Total 44 (100.0) 27 (100.0) 27 (100.0) 98 (100.0)

Pearson chi-squared test (* : p <0.05)
IRR = inflammatory root resorption

Table 7. Relationship between variations in splinting period and incidence of replacement root resorption in teeth replanted within 60 minutes after avulsion
injury

Splinting periods in days
IRR 020(%)  2140(%) 41 ormore (%) Total (%) p value
Present 8 (24.2) 7(389) 2(30.0) 17(30.4)
Absent 25(75.8) 11(61.1) 3(60.0) 39 (69.6) 049
Total 33(1000)  18(100.0) 5(100.0) 56 (100.0)

Pearson Chi-squared test (No significant difference, p > 0.05)
RR = replacement root resorption

Table 8. Relationship between variations in splinting period and incidence of replacement root resorption in teeth replanted more than 60 minutes after
avulsion injury

Splinting periods in days
IRR P gp y

0-20 (%) 21-40 (%) 41 or more (%) Total (%) p value
Present 32 (50.0) 17 (43.6) 6 (60.0) 55(43.7)
Absent 32(50.0) 22 (56.4) 4 (40.0) 58 (51.3) 062
Total 64 (100.0) 39 (100.0) 10 (100.0) 113 (100.0)

Pearson Chi-squared test (No significant difference, p > 0.05)
RR = replacement root resorption
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Table 9. Observation periods and survival estimates according to Kaplan-Meier analysis

Tooth loss Survival expectations (months) Observation periods (months)
Loss X! Surv. logrank  Observ. . First loss
No SE 95% CI SD Min Max
teeth p mean p mean [ext.
Total 169 34 89.2 47 80.0-98.3 380 274 1.5 1220 1.5
Healing
FH 53 - -1 -t - 365 270 60 1220 -
I IRR 44 17 0,004+ 74.0 8.8 56.7-91.3 0.00%++ 406  29.0 15 1210 1.5
RR 47 7 : 93.1 8.0 76.5-109.7 ’ 383 273 60 1200 18.0
IRR +RR 25 10 59.2 101 39.5-78.9 362 252 60 1200 21.0
Maturity
e Immature 71 19 0.08 82.6 6.9 69.0-96.1 0.21 408 30.1 1.5 1220 1.5
Mature 98 15 95.7 6.2 83.6-107.9 360 250 35 1210 35
IRR
Immature 40 17 0.62 67.9 8.4 51.5-84.3 0.78 412 284 1.5 1200 1.5
Mature 29 10 71.8 122 47.9-95.6 360 264 35 121.0 35
RR
Immature 20 10 0.00%* 62.4 9.3 44.2-80.7 0.04* 441 316 60 1200 28
Mature 52 7 814 59 69.9-92.9 350 239 60 @ 99.0 18

"No losses, no survival calculation possible
*Pearson Chi-squared test (* : p <0.05, ** : p <0.01, *** : p <0.001)
FH = functional healing, IRR =
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Fig. 1. Kaplan-Meier survival curves for total teeth related to the peri-
odontal healing outcomes: functional healing (FH), inflammatory root
resorption (IRR), replacement root resorption (RR).
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inflammatory root resorption, RR = replacement root resorption
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Fig. 2. Kaplan-Meier survival curves for total teeth related to the apical
maturity of the root at the time of replantation: immature teeth versus
mature teeth.
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Fig. 3. Kaplan-Meier survival curves for the teeth with inflammatory root
resorption related to the apical maturity of the root at the time of replanta-
tion: immature teeth versus mature teeth.
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Fig. 4. Kaplan-Meier survival curves for the teeth with replacement root
resorption related to the apical maturity of the root at the time of replanta-
tion: immature teeth versus mature teeth.
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