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— Abstract

The aim of this study was to evaluate the factors affecting the healing of root fracture in immature permanent teeth
and the prognosis of root fracture by statistically analyzing the relationship with the pulp and root healing.

The radiographs of 51 root-fractured maxillary anterior permanent teeth were collected. In radiograph, locations
of root fracture, apical foramen width and width of diastasis between the fragments were measured. The value of the
studied parameters were compared by independent t-test and rogistic regression test.

In conclusion, there was no difference in the prognosis of pulp healing according to the location of root fracture.
However, root healing occurs well as the root fracture is located at the root apex (p < 0.05). Lastly, the smaller the width
of diastasis between the fragments after reduction, the better the pulp healing was (o < 0.05).
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Table 1. Distribution in gender and root fractured tooth

Age
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Fig. 3. Age-related distribution of root fracture.
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Table 2. Pulp and root healed tooth in the root fracture
Root Status Non-healed Healed Total
GT(%) CCT(%) CNT(%) CFT(%)
Non-vital pulp 3 0 8 5 16(31)
Vital pulp 0 4 17 14 35(69)
Subtotal 3(6) 4(8) 25(49) 19(37) 51(100)
Total 3(6) 48(94) 51(100)
GT(=granulation tissue healing), CCT(=calcified and connective tissue healing), CNT(=connective tissue healing), CFT(=calcified tissue healing)
Table 3. Relation of relative location of root fracture and pulp healing
RLRF Case Non-vital vital p value
ET(%) EXT(%) PH(%)
Mean + SD 0.53 +0.18 049 + 0.16
00-02 2 0(0) 0(0) 2(100)
02-03 3 1(33) 0(0) 2(67)
03-04 6 1(17) 0(0) 5(83)
04-05 12 6(50) 0(0) 6(50) 0.583
05-06 17 4(24) 0(0) 13(77)
06-07 5 1(20) 0(0) 4(80)
0.7-08 3 1(33) 1(33) 1(33)
08-10 3 0(0) 1(33) 2(67)
Total 51 14(27) 2(4) 35(69)
independent #-test (*: p < 0.05)

RLRF(=relative location of root fracture), ET

(=Endodontic treatment), EXT(=extraction), PH

13
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Table 4. Relation of relative location of root fracture and root healing

Non-healed Healed
RLRF Case p value
GT(%) CCT(%) CNT(%) CFT(%)
Mean + SD 0.70 + 0.26 0.50 + 0.15
00-02 2 0(0) 0(0) 1(50) 1(50)
02-03 3 0(0) 1(33) 0(0) 2(66)
03-04 6 0(0) 1(17) 0(0) 5(83)
04-05 12 1(8) 0(0) 8(67) 3(25) 0.033*
05-06 17 0(0) 2(12) 10(59) 5(29)
06-07 5 0(0) 0(0) 2(40) 3(60)
07-08 3 1(33) 0(0) 2(66) 0(0)
08-10 3 1(33) 0(0) 2(66) 0(0)
Subtotal 51 3(6) 4(8) 25(49) 19(37)
Total 51 3(6) 48(94)

independent #-test (*: p < 0.05)
RLRF(=relative location of root fracture), GT(=granulation tissue healing), CCT(=calcified and connective tissue healing), CNT(=connective tissue healing),
CFT(=calcified tissue healing)

Table 5. Relationship of initial width of diastasis between fragments and pulp healing

Initial WOD Non-vital Vital
Case p value
(mm) ET(%) EXT(%) PH(%)
Mean + SD 0.88 + 0.72 0.90 + 1.25
00-02 4 1(25) 0(0) 3(75)
02-04 13 1(7) 1(7) 11(85)
04-06 4 0(0) 0(0) 4(100) 0.961
06-08 1(25) 0(0) 3(75)
08-10 3(75) 0(0) 1(25)
Upto 1.0 8 2(25) 0(0) 6(75)
Total 37 8(22) 103) 28(75)

independent #-test (*: p < 0.05)
WOD(=width of diastasis between fragments), ET(=Endodontic treatment), EXT(=extraction), PH(=pulp healing)
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Table 6. Relationship of initial width of diastasis between fragments and root healing

Initial WOD Non-healed Healed
Case p value
(mm) GT(%) CCT(%) CNT(%) CFT(%)
Mean + SD 105+ 118 089 + 1.14
00-02 4 0(0) 0(0) 2(50) 2(50)
02-04 13 1(8) 1(8) 8(62) 3(23)
04-06 4 0(0) 1(25) 3(75) 0(0) 0.844
06-08 4 0(0) 0(0) 2(50) 2(50)
08-10 4 0(0) 1(25) 2(50) 1(25)
Up to 1.0 8 1(13) 1(13) 5(63) 1(13)
Subtotal 37 2(5) 4(11) 22(59) 9(24)
Total 37 2(5) 35(95)

independent #-test (*: p < 0.05)
WOD(=width of diastasis between fragments), GT(=granulation tissue healing), CCT(=calcified and connective tissue healing), CNT(=connective tissue heal-
ing), CFT(=calcified tissue healing)

Table 7. Relationship of reducted width of diastasis between fragments and pulp healing

Reducted WOD Non-vital Vital
Case p value
(mm) ET(%) EXT(%) PH(%)
Mean + SD 0.60 + 0.28 035+021
00-02 8 1(12) 0(0) 7(88)
02-04 19 2(11) 0(0) 17(89)
04-06 11 4(36) 1(9) 6(55) 0.002 *
06-08 7 3(43) 1(14) 3(43)
08-10 5 3(60) 0(0) 2(40)
Up to 1.0 1 1(100) 0(0) 0(0)
Total 51 14(27) 2(4) 35(69)

independent #-test (*: p < 0.05)
WOD(=width of diastasis between fragments), ET(=Endodontic treatment), EXT(=extraction), PH(=pulp healing)
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Table 8. Relationship of reducted width of diastasis between fragments and root healing

Reducted WOD Non-healed Healed
Case p value
(mm) GT(%) CCT(%) CNT(%) CFT(%)
Mean + SD 0.70 + 0.25 041 + 0.25
00-02 8 0(0) 1(13) 3(38) 4(50)
02-04 19 0(0) 1(5) 10(53) 8(42)
04-06 11 1(10) 0(0) 5(45) 5(45) 0.065
06-08 7 1(14) 2(28) 3(44) 1(14)
08-10 5 1(20) 0(0) 3(60) 1(20)
Up to 1.0 1 0(0) 0(0) 1(100) 0(0)
Subtotal 51 3(6) 4(8) 25(49) 19(37)
Total 51 3(6) 48(94)

independent #-test (*: p < 0.05)
WOD(=width of diastasis between fragments), GT(=granulation tissue healing), CCT(=calcified and connective tissue healing), CNT(=connective tissue heal-
ing), CFT(=calcified tissue healing)

Table 9. Relationship of apical foramen width and pulp healing

AFW Non-vital Vital
Case p value
(mm) ET(%) EXT(%) PH(%)
Mean + SD 115+ 0.73 0.83 £ 0.66
02-04 9 1(11) 0(0) 3(89)
04-06 14 2(14) 1(7) 11(79)
06-08 4 1(25) 0(0) 3(75)
08-10 3 2(67) 0(0) 1(33) 0.133
10-12 7 3(43) 0(0) 4(57)
12-14 6 2(34) 1(16) 3(50)
14-16 3 1(33) 0(0) 2(67)
Upto 16 5 2(40) 0(0) 3(60)
Total 51 14(27) 2(4) 35(69)
independent #-test (*: p < 0.05)
AFW(=Apical foramen width), ET(=Endodontic treatment), EXT(=extraction), PH(=pulp healing)
Table 10. Relationship of apical foramen width and root healing
AFW Non-healed Healed
Case p value
(mm) GT(%) CCT(%) CNT(%) CFT(%)
Mean + SD 094 + 040 0.94 + 040
02-04 9 0(0) 0(0) 6(67) 3(33)
04-06 14 1(7) 2(14) 8(57) 3(21)
06-08 4 0(0) 0(0) 2(50) 2(50)
08-10 3 1(33) 0(0) 0(0) 2(66) 0.210
10-12 7 0(0) 1(14) 3(42) 3(42)
12-14 6 1(16) 1(16) 3(50) 1(16)
14-16 3 0(0) 0(0) 1(33) 2(67)
Upto 16 5 0(0) 0(0) 2(40) 3(60)
Subtotal 51 3(6) 4(8) 25(49) 19(37)
Total 51 3(6) 48(94)

independent #-test (*: p < 0.05)
AFW(=Apical foramen width), GT(=granulation tissue healing), CCT(=calcified and connective tissue healing), CNT(=connective tissue healing), CFT(=calcified
tissue healing)
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EPES

Table 11. Factors of pulp healing in root fracture

B(SE) p value Odd ratio
RLRF -0.707(2.894) 0.807 0.493
Initial WOD 0.726(0.665) 0.275 2.068
Reducted WOD  -4.820(2.226) 0.03 0.008
AFW -0.542(0.663) 0413 0.582

X =8438,p =029, R = 0.29%

RLRF(=relative location of root fracture), WOD(=width of diastasis between
fragments), AFW(=Apical foramen width)

Table 12. Factors of root healing in root fracture

B(SE) p value Odd ratio
RLRF -4.329(5.033) 0.39 0.013
Initial WOD 0.387(0.944) 0.682 1473
Reducted WOD  -4.658(4.252) 0.273 0.009
AFW 0.269(1.180) 0.82 1.309

X =3.789,p = 0804, & = 0.195

RLRF(=relative location of root fracture), WOD(=width of diastasis between
fragments), AFW(=Apical foramen width)
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