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THE PROGNOSIS OF THE TEETH IN THE MANDIBULAR FRACTURE LINES

Jae-Chul Song, Ic-Jun Chang, Byung-Rho Chin
Dept. of Oral & Maxillofacial Surgery, College of Medicine, Yeungnam University

Objective : The purpose of this study is to evaluate the vitality of the teeth in and adjacent to the mandibular fracture line according
to variable conditions of fracture and to establish the protocol of treatment of fracture line teeth.

Materials and Methods : The vitality of 97 teeth in fracture line and 104 teeth adjacent to fracture line of 52 patients were invested
preoperatively. Of these, 66 teeth in fracture line and 72 teeth adjacent to fracture line were monitored at least 6 months after opera-
tion. An electric pulp tester was used to measure pulpal response. The relationships between the vitality of teeth in variable time(pre-
operation, immediate post-operation; within 1 week after operation, and 6 months after operation) and variable conditions of
fracture(horizontal, vertical gap of fracture line, the number of fracture line)were evaluated statistically.

Result : The vitality of fracture line teeth in the 6 months after operation statistically differed by the vertical gap of fracture line and
the number of fracture line. The vitality of fracture line adjacent teeth in the immediate post-operation only statistically differed by the
vertical gap of fracture line. There were statistically differences between preoperative EPT value and vitality of fracture line teeth on 6
months after operation. There were 5 cases of complications including periapical and periodontal abscess. Of these, only one tooth
was extracted and the others were well treated with endodontic treatment and subgingival curettage.

Conclusion : It is recommended to retain teeth and to monitor the vitality of teeth in and adjacent to fracture line, unless there is an

absolute indication for extraction.

Key words : Mandibular fracture, Tooth vitality
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Table 2. Sex distribution of patients
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Pre-operation

Age
(yrs)
10~14
15~19
20~24
25~29
30~34
35~39
40~44
45~49
50~54
55~59
60~64
Total

Table 1. Age distribution of patients
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Table 3. Distribution of teeth in & adjacent to fracture line

in fracture line adjacent to

Teeth (No.) fracture line (No.) Totl
Central incisor 31 30 61
Lateral incisor 29 30 59
Canine 27 13 40
First premolar 7 24 31
Second premolar 3 4 7

First molar 0 3
Total 97 104

Table 4. Time elapsed between injury and operation

Teeth in fracture Teeth adjacent to
Day

line (No.) fracture line (No.)

1 6 6

2 11 12

3 11 12
4 19 22
5 27 28

6 5 6

7 2 2

8 4 4

9 4 4
10 0 0
1 month 2 2
Total 91 98

stetE SEMY SIA2 X[ore ofFof 2t T

277} 218, EAF AALBAE (2 20l D)

o] 7o) 6471, ST 27 Atk
5 /1Y ANAFAATE (+)2 Ao] 3470, (=)ol AT A2

o2 X3 29 W ZA7L gl Aol 7, 2AAEH R
o] 297, A7} 1) % tH(Table 5-1).

2) F-A A A o}

- ANAFAAL () Aol 7470, (=) Al 307, 4]
T ANAFAAE (<) Aol 807, (-)3 Ae] 227, &% 67)
4 AZIAFAAY () Ao 6670, (=)o A X2 2 A5
ZA o] o] 277} gle Ao U, 2AXEE Aol 41, 11 9]
&3 Ad9 2 XF wYo 2 BXH 2 o}rt U $th(Table 5-2).

5, ZHHe 4 1A ME =M, 838F, =% 671N

XAt vl
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HAZFE EPT gho] (-)aHA Uetger A5A48s Ja=
Qg ZARF v &o] F7ele AL & 4 Ut (Table 6-1)

Table 5-1. Vitality of teeth in fracture line

. Immediate 6 months after
Preoperation . .
postoperation operation
EPT(+) 27(27.8%) 29(30.5%) 34(51.5%)
EPT(-) 68(70.1) 64(67.4) 2(3.0)
Awvulsion 2(2.1) 2(2.1) 1(1.5)
Endo.Tx. 0(-) 0(-) 29(43.9)
Total 97(100) 95(100) 66(100)

Table 5-2. Vitality of teeth adjacent to fracture line

. Immediate 6 months after
Preoperation . .

postoperation operation
EPT(+) T4(71.2%) 80(78.4%) 66(91.7%)
EPT(-) 30(28.9) 22(21.6) 1(1.4)
Extraction 0(-) 0(-) 1(1.4)
Endo.Tx. 0(-) 0(-) 4(5.6)

Total 104(100) 102(100) 72(100)
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Table 6-1 Results of EPT by the size of horizontal gap of
fracture line (Teeth in fracture line)

Table 7-1. Results of EPT by the size of vertical gap of
fracture line (Teeth in fracture line)

Size of . Immediate 6 months after Size of . Immediate 6 months after
Preoperation . . Preoperation . .
Gap postoperation  operation Gap postoperation operation*
EPT(+) 9 10 10 EPT(+) 17 20 21
<lmm EPT(-) 14 1 <lmm EPT(-) 41 36 1
Endo.Tx. - - Endo.Tx. - - 15
EPT(+) 12 13 16 EPT(+) 6 7 1
1~2mm EPT(-) 33 32 2 1~2mm EPT(-) 16 15 1
Endo.Tx. - - 10 Endo.Tx. - -
EPT(+) 6 6 EPT(+) 4 2 2
omm EPT(-) 21 21 Somm EPT(-) 1 13
Avulsion 2 2 1 Avulsion 2 2 1
Endo.Tx. - - 14 Endo.Tx. - - 10
Total 97 95 66 Total 97 95 66

There were no significant differences among three groups

Table 6-2. Results of EPT by the size of horizontal gap of
fracture line (Teeth adjacent to fracture line)

* . Significant difference among three groups in Fisher' s Exact Test
(P<0.05)

Table 7-2. Results of EPT by the size of vertical gap of
fracture line (Teeth adjacent to fracture line)

Size of . Immediate 6 months after Size of . Immediate 6 months after
Preoperation . . Preoperation . .
Gap postoperation  operation Gap postoperation*  operation
EPT(+) 20 20 16 EPT(+) 47 53 21
<imm EPT(-) 4 2 - <Imm EPT(-) 15 7 1
Endo.Tx. - - 1 Endo.Tx. - - 15
EPT(+) 32 39 27 EPT(+) 15 16 11
1~2mm EPT(-) 16 9 - EPT(-) 7 6
1~2mm .
Endo.Tx. - - 3 Avulsion - -
EPT(+) 22 21 23 Extraction - -
EPT(-) 10 11 EPT(+) 12 11 14
>2mm .
Avulsion - - >2mm EPT(-) 8 9
Endo.Tx. - - Endo.Tx. - -
Total 104 102 72 Total 104 95 66

There were no significant differences among three groups

6. 2HHS| & 7HHof| g &, 22T, £F 671l
A4 | a
1) 28474 2o}
£F O1LoIH 2UA #7 770] 242 A-4BYS
gAstel A EH Aol FAHCE FosA o gt
(p<0.05) (Table 7-1)
2) R AR A o}
AU 54 7o) 252 £AFNA HANAFAA ol
© Z 9389 tH(p<0.05) (Table 7-2).
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*: Significant difference among three groups in Chi-Square Test
(P<0.05)
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Table 8-1. Results of EPT by the number of fracture line
(Teeth in fracture line)

stetE SEMY SIA2 X[ore ofFof 2t T

Table 9-1. 6 months follow-up results of vitality by the
value of EPT in the preoperation (Teeth in fracture line)

No. of fx. Preoperation Immediate 6 months after Value of EPT in No endodontic Endodontic
Line postoperation operation* the preoperation treatment treatment
EPT(+) 6 7 7 (+) 17 4
EPT(-) 1 10 - (-) 18 25
! Endo. Tx. - - Significant difference between two groups in Chi-Square Test
Avulsion 1 1 (P<0.05)
EPT(+) 21 22 27
2 EPT(-) 49 46 2
Endo.Tx. - - 17 Table 9-2. 6 months follow-up results of vitality by the
EPT(+) - - - value of EPT in the preoperation (Teeth adjacent to frac-
EPT(-) 8 8 . ture line)
3< Avulsion 1 1 R Value of EPT in No endodontic Endodontic
Endo. Tx. ) ) 7 the preoperation treatment treatment
Total 97 % 66 (+) 43 2
* . Significant difference among three groups in Chi-Square Test ) 20 2

(P<0.05)

Table 8-2. Results of EPT by the number of fracture line
(Teeth adjacent to fracture line)

No. of fx. . Immediate 6 months after
. Preoperation . .
Line postoperation  operation

EPT(+) 47 53 38

1 EPT(-) 15 7 -

Endo.Tx. - - 2

EPT(+) 15 16 14

EPT(-) 7 6 -
2 Endo.Tx. - -
Extraction - -

EPT(+) 12 1 14
3< EPT(-) 8 98
Endo.Tx. - -

Total 104 102 72

There were no significant differences among three groups

A M7|x|T2AL 2ol e &5 67HHoA x|sde

=
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FAAN R &5 HLAAN NFR T2 FAA
22 frolatA] &skrh(Table 9-2).

There were no significant differences between two groups

(<]
]
OII
04

shotz 2ol sHte] e S 4w HH, Melmed 522
James 5 Dingman 5% 757k, ©]

BE RAFRIE TWFUA a5 on, F UL stetE AA 2
frAjobR-e) 2ol Byt

Stk e 2Eel TLE o ¥9l9l 243 Yol Aojet o

iy
Lo
R
N
S
N
)
o
o,
fu
e
o =
ﬁ.‘L
el

o
s mY

f
o
o
AN
N
oz
ik

%

=
=
O,
rlr
o
=2
Al
z
rO
=
I
> ol
e
-4
o
=z L
to
1o
1
of
o

N
o
N
F_EI
i HOE on
ox
e N
% o
e Q
O \g
=3
W P
= _>‘4J =4
o

N
tlo £ glo rob oX

1 oy
paJ

)

il
IS
o
mE
e
20
ol
o
2

o
2

| ¥)3] Neal 5%

S} ¥ ste] o

, Amartunga®+ 23]
3]

PR

rlo

o
o
2

o
U
Lo
ok
2

g

I~
R

o L
ofN &

O

1

rlo
oX,

g
rlo
ok
o|N

ol
-

Aykloxe

s
off & 3% |o o

> §
do 1 N T
S
ﬂ

lo ot
>
il
=2
Eo-
-
(o]
2
X
L
>

o O H X
2
ol
o
ofN
O
()
oz
o
n)
rt=)
rlo
)
flo oot T
i)
2
O

L
2
N
=
o
i
iy
o
=
ol
uics
e,
i
iy
N
N
)
1o
jubd A
o
rpr
o

511



CH8JA]: Vol. 26, No. 5, 2000

5 o] APl &4 we 7

e 790 PelATHE ALS Tl o}
& Aol .

Schneider 595 Z2 A4} A ol2 BZE A17] 199 4 33
A 5% FHSE B sgon, 43 Sd Ae, A 29
02 ZHAG Aotz HEE F oW, 02 A4 7T
< @ 4 vy FAYoh £33 Chung 592 FHAA Xt
HENZ 3915253, 11%)h 223 795058, 14%)e] A

EAH fel9g HolA ATy B 8
Kahnberg 522

Ryberg¥= 24 A4}

A=}
G5t 2R 1AL FAYOH, FAWS ¢ W

Wi
o
=

oy
B> 4

Greenberg 5%

< Jo Hi

o, 1o | o
)
N
-
E
fd
o}‘.,o
EN
MR ot
i

il

i
i)
12
ox
off & M
o
e
o,
o

&)

o

N

)

o

2
o %
l

N
o3
rot

Frl
of
L

et >
ox |o ri

o

2 oo

<l

12

)

oX, =l
oX

o, il

2
o rlo
319
T,
N

o .

Qo
=
ox
o

=2
o,
:O.L_',
ik
i3

oX, l"LI N
Ho
o

ol
b

o K
o
>
o
3
D

2
rlo
=2
[o mz

N
¥ A0 @ I 9 po

N o

o
i
o
rr
wk b

=2

o i
u)
i
2

=
o
2

29 oy orE M
o
o

o rlo o

i orle
2
N

2

(o]
> rg(_g
o

e
4z

°

fo X

)
b

U
ofs
o,
12
oY 1o
o
12
e 1o
©

(o3

o,

o e

N

i)
r>~
ox

mN
>
K
re o

o oot
o
N
N
N
>
1)
ox
Kol
Y
m
i
o
o

Ll

w2 o
e

lo

Jo Y
of

ox

°

82 fo ol ¥ e R om
o
1o

”Hgﬁ

N

>

o
T
()

TolA| Al &
Luhr®= wire 2 2]
S T, A A
osteosynthesisel] J3 & 2+ ]
(B38%9] FHZ LA)<l A plate osteosynthesis(35%<] §
T A Foll STl Aol 25 AUkl By gtk oo H]
3 wire 222 o AL 7.1%2 B FWE LALS HoTH
Spiessi= 734 XS Ao A M0 e 2P ES BT
olo] A} 5L %7] 2 &9} miniplate osteosynthesisS o] &3t
APH JEE 23 AL o don, w4
2} Aok B AR Aok BEA
ANFADEE &5 671 L71A 2 2As
S

R a4
Lo
)
e

(o3
2

X

lo
il
i)
>

v
N
(o3
£
=2
B
2

o>

g o1, plate

s Jo
il

o

T
st
&
e
v

O“;
o+
/

£ r
rg =
-
_o‘g
xg "

E_:l'

437 AA EoR

BT S0, 91 obri 295, 24, AL, A &

©2 033%E AR YTk TAAA A ob= 100% T2 A o, ol
8 A ALYTA S A D o1 05 w29

_E

N
1:[11 ¢
N [
S
ru\ﬂ
L:o

‘?_ltl

o

“Alﬂ EWW xlo}a = —:}L
Berg S5 59%] o} 2 137 (22%), Kamboozia S22 2844 |
o} 347) 3 237 (67.6%), =AM QAH X o} 177)% 127)(70.6%),
Gerbiano 59 78%] 0} & 197)(234%) % t}ekstA Eaglon,
B Ao = FA XA 20} 667) 2] of = 2970 (43.94%), = A

Ao} 27 A|oF F 470 (556%) = Z8 A F Aot A FA 3

512

e
2
&
o
rlr
NH
m_u
>

Aobrt a1 Aotk o

=
(o3 ﬂqo
5“1:1
rlo

waﬂw

FAGY JA Ao} Foll A ALt
A7 A 3 5. ¥, Kamboozia 52 237 )¢}
7] (65%), Berg =2-& 137) X o} = 471(30%), Kahnberg
350, 2 S22 267) X|o} & 117)(42%)e} L Ru o, =
i Lk
457 Ao 2BA R A A 2o M%aﬁ%
A ool gk 2| 2 5k} A F FUYO T WA Be] 717
AA R 2RNE, A LAdt 20, A7) R s o) 2L
=3

o] 9 HZ AR AFHkgo] ()91 7-F-ol Al oF 30%+= 3
Yool (+)9hg= Hom, 50%7} 47 Lifol] LA 52
2Z0] HU vty B 1§ t}h Wagner S92 tj 7)) ¢ HgXJ, W 3} 7}
FF 7t dAUEE AEAQ Aol & F 3~67)
A& ol FoA = A5 F3 3. 2n, Kahnberg 522 X4
g o] YA[AQl 24l 38 ok 1d AFE FEety ok
2 AFAME 4 A7IAFAAR gl (<)Y Z*ﬁ’z} #|o} Bl

AHA o} $WH@W()ﬂ°ﬂﬂ4 SRR
o)

i o
32
L
rir

o rlo
ox
!

m
i B

i

i)

29

(r o
Ny

o o =

5 o ofy
ru: S o

o|r

O

_4

F_,

‘e
30 0% 5 O 1 rlo bR o

Oll
-

N
==

o X
<]

]

e

] o= = X o1
%5}04 Pr% @71 LU AR E
AN Aot A 2dH 4 14, 2EY| o 56
Mol A A G atolo] BAHORE fof3h xpo]5 HAS
H, AR 9 1A de TAHLE foJA gk 18
w245 3 7hAo] golgdl met 24 Aok EPT
ghol ()& HolAY 23 A5d Aol ¥ B2 A= Btk
5, 2P M7 S5 5 ol dol A SEAA Aok A
TAZY Ao TheAdol weken, 53 2du e+, 74
ol 2mm ol ¢ A Ay A he/dol tE Bk
o, S/ f ol A &F LM A 2EE
At Ave 3 A¢E otk 22 I A ool A % A
g4 s B9 AL 22U £4 1143 245 A5
g8 Follth

€4 WAL @1 ST DN ASA B ol 3
K 4

H d
(+)3 ﬂoﬂﬂﬂ% Aﬂga
A T2 g A A A2 =
ﬁZN14i4ﬂ4366ﬂﬂ¢ﬁ&ﬁﬂtﬁﬂ%%ﬁi
671 Q04 A4 o] HAHE A7t BAHOE §e

Zolgjel 24 AASGI RS 2 202
Aol A EAH 02 218 Aol 7t feith
B AT N 2R Ao B @A cke] 94 HEE



o
)
=]
=
ox
2
>
P,L
©
gL
re
o
i
i
I
g
i)
rx
o,
=
4
r2
o
fru
T
o

s BEst A% ARE L 24

AR 7} 89.7%E T o)

= ’
Aote TAA, FHA, ALLTA, AA ££

S ST 60N 2HAe 4
$]8191.0.5] (P<0.5),
FolAE ggko

()
n)
2
i
i)
12
o,
4
oft m
X

ol Yl

R
o
w2

=
=3
T
N—r
e
PO
tu
ri
=
ﬁ
it
i,
ﬂ

[e3
o,

1o
4
N
bot=)
o
i
o

2
S

2ok
I
g [0
|
offl
)
2
|o

r a
>

e

L3

rlo

ot

Y

o
ol
=
o
+ 2
>
it
o
)

2 (o
oft
ol
b g
_\ﬂz“.:
iy
2
e
=
N 2
=
T

2l o

rlo 8

o
2
X

i&:lo

[P = RO )
N
)

2

=2

o 1o
o
o B

4 g 2 Jo
S U
o

o fo mx
)
> rlo
ox

et to
12

=

i
i
olo

o[\

-

9,

re

D o

Ho o X ob ‘o dfo
BN
IR
o
Y
>
Q‘L
2
e
ko
rot
0.

N e

(e i
N>

flo
re
QL
br
K
>
o
Og(:,”
QL

N,
off
o
fiu
) wa,
N
olr
ﬂ
2
fuj

X =
2t =2

o

1. Chuong R, Donoff BR, Guralnick WC : A retrospective analysis of
327 mandibular fractures. J Oral Maxillofac Surg 41:305-309, 1983.

2. Jacobs JS : Commentary on teeth located in the line of mandibular
fracture. J Craniofac Surg 5:20-21, 1994,

3. Marker P, Eckerdal A, Smith-silversten C : Incompletely erupted
third molars in the line of mandibular fractures. Oral Surg Oral Med
Oral Pathol 78:426-431, 1994.

4. Shetty V, Freymiller E : Teeth in the line of fracture : a review. J
Oral Maxillofac Surg 47:1303-1306, 1989.

5. Thaller SR, Mabovrakh S : Teeth located in the line of mandibular
fracture. J Craniofac Surg 5:16-19, 1994.

6. Muller W : Zur Frage des Versuchs der Erhaltung der im Bruchspalt
stehenden Zahne unter antibiotischem Schutz. Dtsch Zahn Mund
Kieferheilk 41:360-361 1964.

7. Clark HB : Practical Oral Surgery, 3 ed. Philadelphia, Lea &
Febringer, 1965, p.368-370.

8. Bradley R.L. : Treatment of fractured mandible. Am Surg 31:289,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

stetE SEMY SIA2 X[ore ofFof 2t T

1965.

Thoma KH : Oral Surgery, 4" ed. St. Louis, The C.V. Mosby, 1966,
p.437.

Rowe NL, Killey HC : Fracture of the facial skeleton, 2" ed.
London, Williams & Wilkins, 1968, p.181.

Kruger GO : Text book of Oral and Maxillofacial Surgery, 5" ed. St.
Louis, The C.V. Mosby, 1979, p.376.

Berg S, Pape HD : Teeth in the fracture line. Int J Oral Maxillofac
Surg 21:145-146, 1992.

de Amartunga NA : The effect of teeth in the line of mandibular
fractures on healing. J Oral Maxillofac Surg 45:312-314, 1987.

Neal DC, Wayne F, Alpert B : Morbidity associated with teeth in the
line of mandibular fractures. J Oral Surg 36:859-862, 1978.

Spiessl B : Internal fixation of mandibule. A manual of AO/ASIF
principles. Berlin, Spinger-Verlag, 1989.

Wagner WF, Neal DC, Alpert B : Morbidity associated with extraoral
open reduction of mandibular fractures. J Oral Surg 37:97-100, 1979.
Ewers R, Reuter E, Stoll W : Die parodontale situation des Zahnes
im Bruchspalt. Dtsch Zahnarztl Z 31:251-253, 1976.

Gunther K, Gundlach KKH, Schwipper V : Der Zahn im Bruchspalt.
Dtsch Zahnarztl Z 38:346, 1983.

Krenkel C, Grunert | : Der Zahn im und am Bruchspalt bei
Unterkieferfrakturen, versorgt mit Silcadraht-Klebeschienen. Dtsch Z
Mund Kiefer GesichtsChir 11:208-210, 1987.

Kamboozia AH, Runnia-Moorthy A : The fate of teeth in mandibular
fracture lines. Int J Oral Maxillofac Surg 22:97-101, 1993.

A3, HE  eokE BN Aoke dF. I oheru g
3}8} 3] 21:442-445, 1995,

Melmed EP, Koonin Al : Fracture of the mandible : A review of 909
cases. Plast Recent Surg 56:323-327, 1975.

James RB, Fredrickson C, Kent JN : Prospective study of mandibular
fracture. J Oral Surg 39:275-281, 1981.

Dingman RO, Natig P : Surgery of facial fractures. Philadelphia, WB
Saunders, 1977, p.245-295

o o5F : alotT 2 67729 AFEATA B4, 3
oobel A & 9] 7}8} 3] %] 11:50-62, 1989.

A5, ol 52, 4 - St FUAAA ob9] o ol 1)
3 A A oo o) ek 5] %] 16:61-67, 1990.

Hamil JP, Owsley JQ, Kaufmann RR : The treatment of fractures of
the mandible. Calif Med 101:184, 1964.

Schneider SS, Stern M : Teeth in the line of mandibular fractures. J
Oral Surg 29:107-109, 1971.

Kahnberg KE, Ridell A : Prognosis of teeth involved in the line of
mandibular fractures. Int J Oral Surg 8:163-172, 1979.

Ryberg NL : Statistische Untersuchungen zu den Frakuturen mit Z
Zghnen im Bruchspalt unter besonderer Berucksichtigung der Art
der Schienung und deren Zeitpunkt. Dissertation, Freiberg
University, 1960.

Greenberg RN, James RB, Marrierm RL : Microbiologic and antibiotic
aspects of infections in the oral and maxillofacial region. J Oral Surg
37:873-884, 1979.

Reitzik M, Schoorl W : Bone repair in the mandible. A histologic
and biometric comparison between rigid and non-rigid fixation. J
Oral Maxillofac Surg 41:215-218, 1983.

Luhr HG : Compression plate osteosynthesis through the Luhr sys-
tem, in Kruger E, Schilli W (eds) : Oral and Maxiilofacial
Traumatology, vol 1 Chicago, IL, Quintessence, 1982, p.319-348.
Spiessl B : Osteosynthese des Unterkiefers, Manual der A.O-
Prinzipien. New York, NY, Springer-Verlag, 1988, p.132.

Gerbino G., Tarello F., Fasolis M., de Gioanni P.P. : Rigid fixation
with teeth in the line of mandibular fractures. Int J Oral Maxillofac
Surg 26:182-186, 1997.

o, 4§ A7) Aot o Fof A3 F
A 1F (ARG ALd A AZEE FHOR).
of 3k 7) ok obd ] 7} 81 3] %] 21:310-321, 1995.

5L 1) > 1A 1A
oz 9 ANz F

513





