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Factors Affecting the Pulp and Root Healing of Root Fractures
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Department of Pediatric Dentistry, School of Dentistry, Kyungpook National University

— 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).

Key words : Root fracture, Location of root fracture, Pulp healing
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Table 1. Distribution in gender and root fractured tooth

Age
(years)

Gender

Root Fractured Tooth
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Girls
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Fig. 3. Age-related distribution of root fracture.
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HE| AL 271 = EX|E AIHSAUCHTable 2). K29 X7 Sy o2 9K JoiX|+=7+ 0 - 02,02 - 03
A 51712 X2 otE J & XZ0| X7E A2 485 TLOIM 242 50%, 66%2| Ma|stxX| olg dS LIEHHS
EM Ma3txE X[E 2O dRc 1971(37.3%) o|ten, & L} 0.7 - 0.8, 08 - L0 70 M= MafstxE oz 2=E S
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§ ASENOR X|Q7} Aol AL 4H(7.8%)2 LIEFETE 04 OjAko] HOIO|A F2 LIEFOn 2X80| HME ZHUE
(Table 2). HA| S0IA XI22| XIR7t UOILIX| %2 HS KXo KQE FLE 06 0[ste] 2T HLUA X2 IHEE
F7F DALE F2 352(6%)0 M2 LIEtRt o, X7} X|FE 20 HEEZRUACE THE AKX JOIX[F0A X[20| X7E B2
BR0e ZF X2 X|{7F 2EE|AC o Bagr2 050 + 0158 LIEILRAD |0F =X|Q| iz &
X|El 329 a2 070 + 0262 LIEILO SAXC=Z |9
3. X[2 D2 QIXIQF X[4= & X2 X[ Fetof ¢ty St AHO|S LIEFLHRACHp < 0.05). Lot M3t ZHo 2 3| HE
AP0l BRZHES 044 £ 0152 LEHHYD BAXo= Rofgt
X|==2 X7 FOoM KZE 22/0] siSot= T2 X & XtO| S LIEFLY RUACHp < 0.05)(Table 4).
CHX|%= 0 - 0.2, 0.2 - 0.3 RO Q] K= X882 ZHZE 100%,
67%E LIEIL|RC O, X| AL sjEst= 0.7 - 08,08 - 1.0 ¢
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 vita 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)
07-08 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) 3(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 + 0.72 090 + 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 2(25) 0(0) 6(75)
Total 37 8(22) 1(3) 28(75)
independent #-test (*: p < 0.05)
WOD(=width of diastasis between fragments), ET(=Endodontic treatment), EXT(=extraction), PH(=pulp healing)
4. 27| fEfQ] IHEH ZhAD K| 8L X2 X|7etel o 3t X40| 7t QI R{CHTable 5).
2 X7 YEjo] mEE 7tA0| X[Z2| X7 o bjX|= ot
2 0- 02 mm FZH0f|A 50%2| M2|otx% K| FES LIEILR
X140 X9 YA oY P AT Al IFEH 2420] 210 o0, 1 mmo|4O| TOIAE 13%2 LIEILED, ZEEX 0| X
mmO| &2 LML K| X[RE0[ 75%E LIEIHALD 2t 7= 2= 70 2XN 50%0|dS LIEFLRALE. X 20| X|FE
0| 22 0-02 mm, 0.2 - 04 mme| 7t9| X|4= K|S & 2zt A9 W42 0.89 + 1.14 mmoO| 11, S0} =ZI0| JHTH 2 & K|
75%, 85%Z LIEFLHRUCE E£7| MEfO| mAEH ZHAN A X|£=7} £ A9 A2 1.05 + 118 mmZE EAXHCZE 9|5t X10|
X FE 329 a2 090 + 1.25 mmoO| U, X[4=2| d=t= 7t ARUACE £ Moot Aoz 3FEH FR2 B2 054
= %2 822 BZ2 088 £ 072mmez, SAXH2=Z {2 + 044 mm=zZ SH XL 2 725 Xt0|= GLRUCH(Table 6).
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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)

5. %% S IPEE A0 K5 KR L A2 AR @ 6 XIDEHBO| |9k K| k19 X X2 Kgete cinty
By

XIZEHBO Lit|7} A% X120] 2HS 02 - 04 mm 2740 A

M2 3 IEE 2N K40 KQE A9 BRUS £ 89%2 X4 A8, K2EHZ0| 16 mm 0|ael 7Ho)A
035 £ 021 mmO|YT, K|40) MBS 92 Ao BIYUS £ 60%2 X4 ARBS UEHIIOL, X+ X198 dool B
060 + 028 mm2 SHXOZ Qolst X0|S LIEHLIRICHy < S 083 + 066 mm2 K|4:0] MBS Y FLo| W
0.05)(Table 7). 2 115 +0.73 mmet EAH S 2 9|5t X}0|7t QiU CHTable 9).
Y2 3 IEE 240N 120l NRE F9 BAUS 041 A2 XY YA NDEB Lyl 02 - 04 mm RZH|A
£025 mmoO|T, S0 AN T2 WX H9o| HRZS & 33% 16 mm O[Ae] T7H| A 60%2| AB|BEN X9Ee
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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 = 029

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) 0273 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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