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Root fracture of maxillary central incisors: case report

Department of Dentistry, School of Medicine, Jeju National University
Kyung-Won Baek, Sung-Joon Kim*

Horizontal root fractures are defined as those that involve cementum, dentin and pulp, comprising from 0.5 to 7% of injuries in
permanent dentition on dental trauma. Diagnosis is made through clinical findings and radiographic exams, the latter frequently
being limited by the position of the fracture line. Treatment varies according to the displacement of crown portion and vitality of
the fragments. Authors describe clinical cases of maxillary right central incisor with horizontal root fractures in dental clinic, Jeju
National University Hospital.

Key words : Root, Fracture, Trauma, Injury, Incisor, Treatment.

N E (1) W8] Sebxigh v w= e
(2) Al e of ol whet debals e/ 54 A
ofh 910] el QIgh Ajope] AF2 theftt ok
Aol A WA 5= 9lom, 7P HIET} & HJo} (3) M, Aobdat e g ket A2
= Aot THARA 2Jof e oF 80% HES AHA R
3l 11 theo s Aol 249} st x| 24 (4) Wobd, Aopdat A7t v g A v
A =02 defA ek (5) A1, obeht, S, Aaat el 5= 2
ke Aloh et
AJof £l/g2- ool 2ol i <= Slrh, (6) 37871408 dojut= AT F=

Corresponding author: Sung-Joon Kim, DDS, MSD, Full-time Lecturer, Department of Dentistry, Jeju National University School of Medicine, 66
Jejudaehakno, 690-756, Jeju, Korea, E-Mail: samuelsj@ jenunu.ac.kr

754 | THEHR| 2ol AR I A| H48R F[105 2010



ORIGINAL ARTICLE

o] T B AT T2 A5 dojuAl= el A
o 9}/ 0.56~7.0% BE=S AR, G724
O] Z)upEL t R 11~ 2041l A] AFet 2]
A sk Hh, 21T o] FAEA o
Ae R4z o He Aee 7Y W ole
ol Holollde FdA7t REe] oot dAof 3
a1, A|zefe] ®Ao] o5 Aohg M Nt g
FloFoiAl sb7] Wedl Ao Az FAIEoA
© A E5o] gmE7| Holle A2 uhdo] &4
gom, A2 F7h AlFE ] AT AR Al
A o 7P gro] ARt A2 whEe gl AW

=] =]

o] ol Tl w53} A5l YRS Pt

E
r
i
=
i
e
flo
%
0.
)
_il_[“\-ll“ r
HU
e
o
o Mt
4
%0,
lo
i
(]

Mo e shdRe wolux orer) A
o] wo] e Fo] 935 et 4 9
o] Wlol7h gl TRk TP R 24

A5 o] B X% shErbA 2

i

E,
¢ = 8
© o

(e e 4>
=
1o
o
o
)
ne
o
e
2
A
s

ol
i)
Kl

ol
i
-z
=2
>

lo
ot
rE
do
o
_\1:1
i)
2
1o
et
rE
1o
Gl

o,
o
2
|o
ufl
-

o] HIoP] T2 Aol WAl wiel golsl
OfFZITE WAL A 27} mbdwe] dis] 2
Hl 15~20% oJdjo]ojoF #E 4= 3lom, wtA]
AV Erl R o] WA Fapdol wEEnhd 2
Z+& +15%, —15% HSHAA 248 F7HH 02 &
A’ (Fig. 1). Aebd o= ATgolt 21 399

A e 2HZ0R TR A2 AAE Bl

o, 7% 1/3 2] A9 o 4l Poz B
e,

AR ATk el Abet 95 3429 o4t
O elstel] 47 A2 oA A, AR A
Z2¥2 W sz} gt

Fig 1. A2 &S 20iF
ol ZArE A9
TMO| LIEHH( D),
&AM EFRIS]
oEMo| At A0z TEMo| 1EX|
2E&s Hel(oraf)”.

rfo Tl 2= > o2t

9]
Is1

21

32 1)

N

0

N

B

B

ox

H

ox

e P

o>

o
nx

|22

ru
=

TSR  Ttol AFEL S| R| HM|48H HM[105 2010 | 755




ORIGINAL ARTICLE

AHO| A&} Rigid wire—resin splinting< Al
Fakglont, ARriAle) Azt Ak WAE ha
Kole] B Sz s AgA HAe ke Ao
& HOt(Fig. 2B). 170Y 7HAo® AR A5
Z71A0] QRS uby| o) wERAE ATt
ojF A&LAOR 1% Fro W FAEE HolH,
27, B4l S o 24 FEte] o 15% F 1
e AAsIAeH, HEE sl 74l HAE HEol
fAsHckFig. 20). 24 870 & HAIA A

A2 Qlglon, 27] A4 AANIeE Q1 Hofel v

=

olN

AN
23 AAS HYlow BQTE 1% o5l 44
Ho] FoRt Af7F olFA ALE BEAHFig.

267}
oD). Ze u}% ARR BT ATE P 48

yzden Aol A% % Agg aagy o
A}

o gItkFig. 2B). % oA Hlote] g

?_] :E'_ 711—0] _tv&;él—m 2~ ol o o}.1__4 A-]Xl— o]:/R]-_L]_

3

=4 2)

4241 A BA7E el Aol EelolA] o
2 QhRol I S Aglon] ot 8K wg
Ao Ha BFoE skt Aot 92 FX
1~250) $4% Mol B2 A2 oF9) ek}

Z3o] uA Holt Jur YU} N=T 5o
Se ol RteHPig, 34, At 4% A%
o Mgty W 24T 55 £HS 9 RS

AT, olF 55 Glol 9 2% F #11 Hof 2
25 A2}om (Fig, 3B), the Sl Aokt
A7) A% A Bol 272 HolA| ik, 353
Y A A8 T Bl et apes
Saslglon, ol #11 Aok oRE el g 91
L Eo] 20| glof F7bAR) ML AletA Skt
oh o A7k AT ARl S 2

Fig. 2. 22 1)2] AZE HWAMM ZH,
ZH(A), I8 Al (B), 1
M7} retainer Z&H Z(C), 87H
A 41t = 7| AE(DE).

756 | CHEHA|ZHo| AR EIA| K48 F[105 2010




ORIGINAL ARTICLE

Aol 2 20 FEH9E FHoR0] FHA
7 AR T(Fig. 30), S 9AY YA A
FF 1/35891014 2UHOR olo]

% spgule] 47k LIk Fig. 3D). WA B4
sjgon, Az

S =

<l
i)
r>~
)

T
S

“Sefoll iRt - ko

5’3
i)

Fig 3 53 2)°] 2L WA B 2T, ZBY 23
(8), 28 33 OhY =), o4 VHY = A2 T
M BEE(©).

32 3)

30A E#} ﬂxp} g
oz e el S

rzi
O
ﬂE
=2
jalts
2
2l
r [}
e
e
A to

A& Rigid wire-resin splinting@} WgH £

AAsHAHFig. 4B). 2719 ¥, & A=53t, BRIA
o] Rbg-2 3} fasto] 75 Sofl= ol Alof et
Alo] okzto] EFAl HESo] 919l 1 A7| 2|2 At
Q1A 9} wlste] oFagt ¥ % é%éz] 3/109] 8-3)

ek, 77 T A 4702 B, s 4
AL 52 AY 2K 0z ilv o Hpt oy

HrhFig. 40).

Fig. 4. 32 3)2| X|2EF HHAMM 2, EZI(A), TH
7 & F7| ZE(C).

¢
=
o
py
(3]
=

13A] W2} EA7F g %aﬁi 47‘47% a1 7he)
ol ohuiy st & B8 29| Bo R S4
llﬂ"é‘}"ﬂq Qrs oo Qlsto] A<= F9f &

o} At Enamel-Dentin 34,

o
o
o
=
+=
—
—
A

ox

o
nx

il

rH
i=]
nz

CH&HR| 2ol AFEI S| K| M|48H H[105 2010 | 757




ORIGINAL ARTICLE

T2 1/39] 9 AT upd o] 2 QIR 25 0] TR FiESy

£ HoliL gllow, #21 ZJote] e e} #22 4]

oF A5 MR QI Ao Sehe W ANS Sy X2 A X foll AL T e TS
Holal QUEHFig. 5A). #21 Aot & Et=ol - 1} g}

78] AZE10 7HE Ak Aeoll A ol 1AR1=E (1) X3 wo] Hrol upym o] £ wiosd
HyEom, ofF A Aol wAste] E5- 2 (2) W2 2|8, spAHe AR, 18] 271 Le)A
A7k 7335 A4 ARSI, A HARR gt 5 47§ Q7o) mAe0

s ohaistol #11, 21, 22 AT BRE AWE, (3) A2 R A=, F olg 2HA A% A2 1)
#13~23 A|o}7HA] Rigid wire-resin splinting A Aol vol} mHE Ao ofEdt o
Alstar, #11 A sbdRoels 54 4R T2 HeY

Astgiet, A2 - A2 AL AollA 23 E 2hd

Al A, e Fds wEE 4 lthFig. 5B, 50). CE27) B s ZdoAs 9F X 514 0] o]
TP ET 2AN A WS AT B AR, B w xgakx] oke Abejoll A oFzke] Ao o] 9]of
NERL BA AFAR 7 Amek S 930 A sas Qap 24 glo] AEHOR AREE BPE

AT, el A 5t

o |o
L
o
-
B
X
N
lo
e
nz
rio

i ok QI X|otof] AL ?_} 1Y T B
59 75 &4 Aol QYA A7l AL Bolsh,
BEAl] Aol =AY 7l &5 A2l 9t
Ad Zog WA opdd 225 ZHHZV\]%]OF gt

Y A5 7R A)7te] Q2f ARt A
o= BEHE dfiE A Al7l= Aol 7]*—0}7\]
ofot zjore] A7|7te ol $-& WA gt F1) 9
Aol P & AXE ket o] HEg Kot o
7h $A = e ACR gE A 2R 84 ol
£ 1S off, dAsHA = & -‘?—-?494 ob% g7l
AsiE 4= qlo] 7Heek Z|ote] HES 98 ARE Al
YolaL, ot AukE Holal g ‘3}.

Andreasen} Hjorting—Hansen”& 2|t¢h 1
/\}’H—E = A 5 A FE U7 E

Fote] o wehe] Fa%t a4 AASHT

(F1g 6).

Fig. 5. 32 4)2] X|2EF BAR:
7id #2021 23(0) 1) Healing with calcified tissue: T4 4]

MEL shEge sl ol AR, X4t

rx
iy
0
by
™
=
k=l
0x
>
o
z

758 | CHEHA| ZHo|AFEBIA| K48 F[108 2010



ORIGINAL ARTICLE

247 A (7ol ope=t)of| s, 2|
w9t A QAL Aol njghgE Ao
A F& dojdet

2) Healing with interproximal connective
tissue: BFEHO] thax Re| o] WA T}
o] Ao] grete|y apdH o] 7Pt = 2
WA, FEEY A5 AP EL TR
of 2 A MAgsle, AGIeA )
olal7] Aol 4= @I} AREES upHo}p
ohH, et A3 A2 AfHE =
FHeF 0, )% by B4S Bof 3k 29l 2
Aol e Tergo] AT, dohs TEd
O] FHRT} S EAAIN 2= S0l A uhE
3912 2270 oz A= SHeP. A
o A4 B ool §4.8 BAS glon v
A BEg-oll mjeket F50] Qi

3) Healing with interproximal bone and
connective tissue: THAHO] Zo 2Jsto] &
eluo] glom AT OR HaLle] Fuet
22| A, BAH AFUE 1

O] Hoj A= _g_leo] dyo g RES]

< e A ek AL “Jr‘“ﬂ ‘33] UJrEVﬂ
AP SRS ALl BRI A2

& g ofzo] 2aglA b
4) Interproximal inflammatory tissue
without healing: A0 WA FA=UA
U s ELelof] B Fapdol F4H BEE,
A= MapE o] QAL ZFEE ] Ql=d] whaf,
A= i A

2o] QIe
a} S B P P o
ARA

Fig. 6. A2 THEZ0| AF== CHAEE R0 CHet HAL
o =

M M.Jﬂf of"”. M58k =

I
SIxZIoZ JHAY (B), _T'_xxl-v

=
@
J10

OIzZez 7HXH(D)

AL o] 7|Ee R & Zﬂﬂ 39 %

of Bz s F1ge )

o) 5 viA] 94 ol 510] o) oFat
ek 4= Gl 707} Hick uh, A Rl o) W
A Aol A shase] Aol AAEo] Lt
e AR A0l GOR AR A4 14 AR
AFUSL ob/|31a, IAA H910) el WAk

b Fadol B4dH Sl 2= AR TR 01, A
o mbdo] WHEGIL A St mhdse] "t

: O gooma ol %A
A S U] BatAY, SAE Crack A
2§ 7ol

o 2= A7 =

=

LN




ORIGINAL ARTICLE

ARVl o & vehdes 397t S A=, ©f

A
212 shd T Afoo] Zolu obzzo] HHAYste] X
H

T SRS (U202 WAL, A fEA)
AR SEA F9JolA 47t dolupy] wE oz A
2k el Qo

o

0o 2
ol

i3

oZ,

=

BN

)

|o

e

X

_O‘L

rir

jin}
rE oo N

o
o

=
o -
E
Jo
i)
L
o
9
4

i

e
ﬁt‘
>.
I
>

4
xo
rlr
)
o,
s
i=)
wor

[ = T
e R

i)
R
)
e
rE
=,
il
2
()
-z
i
[e]
$
N
N
o

20, rg

rr o

o flr -
o
S~
N
2
(o]
EN
B
i)
I
o
do
9#
S

= of

(R
s
s
i’,
o)
E
>
_\|I_‘
iy
offt rit
55

2
~
2,
o

a=)

i)

re

0.
— O
|

JE
o

o~

N
i

wHEo] A shaH A 3

-

A7

E?ll‘

Doco o ¢ o O opft uf

s
ot
YIS
>
o
PN
N
N
|
(o]
i)
ox
SL
kl
1)
2

e

far
pau)
°
=
1o
_N_‘
o
3
-,
v
e
\}
jN
o
rN
m 1l
by ro w
1o o 22 dlo rlo Mr olN

ot
>,
™
B
N
o,
)
2
>
mﬂ'ﬂ
ok
ot
PN
)
lo
o
T Jll?; o

o
o
off
:?‘:
=

o

o,

)
o

)
E
k=l
jak)
)

=l
i)
iz
o

rﬂ ox,
ful
4t
rE
=
o, -
P
il
i)
u=
<2
s
N
&
N
rb
&
i
I ST =%
o X

>,
PL
X,
e
2
rC
o,
Ho
ﬁ
B

O
=
i
=2
x
=
ru‘a:
¥
>,

|2 o]

| A2

Pog

ik
Wi

b
%0
=
>
Al
o
=0,

ol o2 £

H,
N

Wi rﬂ
iul
-
T
=
=
et
r o)
ot
offl
2
N
N

N

o
r
1=
i)
10
N
do
i
&
i)
)
N
NI
|o
U
i)
i)

o
o
Py
D
%0,
%
=
rE
=
oM,
:10
>
£l
©

X4l K orE Al
o
i)
e o
>~ =2
5

o =2 i
o fr
o2 on
o|N o
o, oy
ﬁg o2
— oX

)
s
i
>~
>
~
o
T‘i‘ Wi
_orLt
kl

r o)

-z

=l

o Mmx
e
1o

N

B8

g o
W
2w Ao
in
i
Jo
B
i
iu)
rir

do

fn)
4
z
lo
R
D
1o

wet 1
=D |
r
O:

i
r

2
1
I
kv
2
a8
D
iy
o
1
~N
=)
Fo
©
5
g
-
o,

Aduspt SdEs S8 2uE 7

c
O
o

4
it
o,

270] Pslo] WASHAR, A1 shae] A9 A
HoRE MFRH] HEEL 297t Fugsto]
Fao] AE] golst] wRolch, Tio] Apy
A4t A e A ] 97t BT Aew
o AgeLE sk 240 Wiz 4 Rl
WAsle]E S-S F ujE ] uhE

|4 o] = gFlo] Aopich, X2 5ba A

o}, webA 2 YAE Gofufal, ek o
Ha7h WA o Aol AR b
A2E ek A oA o) ek A2 ylol A
7|17ke] ARl 280l Waskal, HxA] Fo
FAAE L ATt A7 Lot theoll 2SS Al
Potek, FHIole AF 7S EE5t7] fl6l
Mineral Trioxide AggregateS ©]-&3sfo] 23k

AR AT S HaE T QP
AJoto] oV % A whdo] Yofips A9 37
Ql oV AealiL WE A7t o] A8k Ak}
A3k N 27} Basie], ol A§ WAl e 4]
bo] 3} B717} ol of Ao g

L)
)

N

¢

760 | CHEHAIZIQ|ARRIE|R| HagH H|10Z 2010




ORIGINAL ARTICLE

10.

= =3

. Jarvinen S. Incisal overjet and traumatic injuries to

upper permanent incisors: A retrospective study.
Acta Odontol Scand 1978;36:359-62.

. Jarvinen S. Fractured and avulsed permanent

incisors in Finnish children: A retrospective study.
Acta Odontol Scand 1979;37:47-50.

. York AH, Hunter RM, Morton JG, Wells GM,

Newton BJ. Dental injuries in 11- to 13-year-old
children. N Z Dent J 1978;74:218-20.

. Andreasen JO, Andreasen FM. Textbook and colour

atlas of traumatic injuries to the teeth. 10th ed.
Copenhagen, Munksgaard;1994:173-314.

. Birch R, Rock WP. The incidence of complications

following root fracture in permanent anterior teeth.
Br Dent J 1986;160:119-22.

. Andreasen FM. Pulpal healing after tooth luxation

and root fractures in the permanent dentition,
Thesis, Denmark, 1995, University of Copenhagen.

. Andreasen JO, Hjorting-Hansen E. Intra-alveolar

root fractures. radiographic and histologic study of
50 cases. J oral surg 1967,25:414-419.

. Jacobsen |, Zachrisson BU. Repair characteristics of

root fractures in permanent anterior teeth. Scand J
Dent Res 1975;83:355-64.

. Stalhane |, Hedegard B. Traumatized permanent

teeth in children aged 7-15 years. Sven Tandlak
Tidskr 1975;68:157-69.

Rabie G, Barnett F, Tronstad L. Long-term
splinting of maxillary incisor with intra-alveolar
root fracture. Endod Dent Traumatol 1988;4:99-
103.

. Jacobsen |. Root fractures in permanent anterior

teeth with incomplete root formation. Scand J
Dent Res 1976;84:210-7.

. Sanaa Chala, Majid Sakout, Fai za Abdallaoui.

Repair of untreated horizontal root fractures: two
case reports. Dent Traumatol 2009;25:4577459.

MO

13.

19.

20.

22.

i -

—

Andreasen FM, Andreasen JO, Bayer T. Prognosis
of root-fractured permanent incisors-prediction of
healing modalities. Endod Dent Traumatol
1989;5:11-22.

. Tziafas D, Margelos |. Repair of untreated root

fracture: a case report. Endod Dent Traumatol.
1993;9:40-3.

. Blackwood HJ. Tissue repair in intra-alveolar root

fractures. Oral Surg Oral Med Oral Pathol.

1959;12:360-70.

. Jacobsen |, Kerekes K. Diagnosis and treatment

of pulp necrosis in permanent anterior teeth with
root fracture. Scand J Dent Res. 1980;88:370-6.

. Andreasen FM, Andreasen JO. Resorption and

mineralization processes following root fracture of
permanent incisors. Endod Dent Traumatol
1988;4:202-14.

. Herweijer JA, Torabinejad M, Bakland LK. Healing of

horizontal root fractures. J Endod. 1992;18:118-22.

Jn H, Thomas HF, Chen J. Wound healing and
revascularization: a histologic observation of
experimental tooth root fracture. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod. 1996;81:26-30.

Feely L, Mackie IC, Macfarlane T. An investigation
of root-fractured permanent incisor teeth in
children. Dent Traumatol. 2003;19:52-4.

. Klrsat Er, Davut Celik, Tamer Tasdemir, Tahsin

Yildirim. Treatment of horizontal root fractures
using a triple antibiotic paste and mineral trioxide
aggregate: A case report. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 2009;108:e63-€66.

Sheikh-Nezami, Mokhber, Shamsian, Saket.
Management of a midroot and complicated crown
fracture: a case report. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 2009;107:e65-67.

CHaHR| Ttol AFEl S| R| H|48H H[105 2010 | 761




