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— Abstract

’Yonsei Well Kids Dental Clinic

storage media for avulsed teeth.

The aim of this study was to assess the awareness of caregivers, emergency medical technicians, and emergency
medical doctors by investigating the storage media for avulsed teeth at the trauma site. This study was performed by
reviewing medical records of 183 patients with the age under 17 years old, who visited Ajou University Hospital for dental
trauma. Based on their medical records, storage media for avulsed permanent teeth were investigated by classifying
them as dry, milk, saline, saliva and tap water. The storage media chosen by caregivers at the trauma site were classified
as cases by parents and school nurse teachers. Storage media chosen by emergency medical technicians and emergency
medical doctors were also investigated using the same classification criteria. The results show that both parents and
school nurse teachers used milk the most as a storage medium for avulsed teeth. Dry storage was the second most
chosen medium by parents, and saline by nurse teacher. As a storage media emergency medical technicians used saline
the most, while emergency medical doctors used only saline when they failed to replant avulsed teeth. There is a need
to improve the knowledge of caregivers, emergency medical technicians, and emergency medical doctors regarding the
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Fig. 1. The chronological distribution of patients in this

study.
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Table 1. Characteristics of the patients in this study

Frequency (%)

Number of Number of
patients teeth
Gender Male 124 (678) 155 (67.7)
Female 59 (32.2) 74 (32.3)
Total 183 (100) 229 (100)
Age Years (Mean + SD) 111+ 30
Frequency (%)
Maxilla Central Incisor 185 (80.8)
Lateral Incisor 22 (9.6)
Canine 4(1.8)
Distribution
of avulsed ) )
teeth Mandible  Central Incisor 10 (4.4)
Lateral Incisor 5(2.2)
Canine 3(1.3)
Total 229 (100)

= Immediate replantation
| Dry

= Milk

= Saline

= Saliva

m Tap water

Fig. 2. Storage media for avulsed teeth chosen by parents.
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® Immediate replantation
= Milk
= Saline

Fig. 3. Storage media for avulsed teeth chosen by school
nurse teachers.

= |mmediate replantation
= Dry
= Saline

Fig. 4. Storage media for avulsed teeth chosen by emer-
gency medical technicians at the trauma site.
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Fig. 5. Storage media for avulsed teeth chosen by emer-
gency medical doctor.

Table 2. Storage media for avulsed teeth chosen by emergency medical technicians after taking over from a caregiver

Emergency Medical Technicians

Caregivers Immediate replantation Milk Saline Saliva Dry Total
N (%)
Milk 0 18 (94.7) 1(5.3) 0 0 19 (100)
Dry 0 2 (12.5) 8 (50.0) 0 6 (37.5) 16 (100)
Saliva 0 0 0 (100) 0 4 (100)
Immediate replantation 1 (100) 0 0 0 0 1 (100)
Saline 0 0 3 (100) 0 0 3 (100)
Tap water 0 1(100) 0 0 1 (100)
44 (100)
Table 3. Storage media for avulsed teeth chosen by emergency medical doctor after arrival in emergency room
Emergency Medical Doctor
Before ER Immediate replantation Milk Saline Dry Total
N (%)

Milk 30 (43.5) 0 39 (56.5) 0 9 (100)

Dry 6 (16.7) 0 25 (69.4) 5(13.9) 36 (100)

Saline 20 (50.0) 0 20 (50.0) 0 0 (100)
Immediate replantation 13 (100) 0 0 0 13 (100)

Saliva 7(77.8) 0 2(22.2) 0 9 (100)

Tap water 0 0 2 (100) 0 2 (100)

169 (100)

ER : emergency room

306



J Korean Acad Pediatr Dent 47(3) 2020

5. 2ld M| X0 £ 2H0f| 2ot A& B} MA{St= AO[CE SEA[RE ZA[ K[ 2IALO] O[3l T{A{0] Al
= A0| {2 7t B7| HE0 X2 L3 d Bt 7
20025 E 2019 8K 2Rt S0 23t 2 SHR0| YAIZ TAS Al 5= QAT O A7 A0 M 2
SUYOM HEFE K[Or0f Tt SSMA| EE 28 HE o 2 Al AEEFE KOS TASHE HlE2 F20M 51%
g SIS ZARHE A1t MfA{2] HlE2 20020 A 20063 A 2 7Y SUCH £ 2ADARE S A0| A S Aot= H]
0] 30%2 7t =41 0|20 = 3 - 6%A0|2 543| LAY 20[ 22} 18.8%, 30%0 =0SHRACE Ol= KA 0|2 MA|LH
k. ZHAJO] AlHE[X] (2 M= HRA Lo 82 U= HE= = QUX[BHA| Rotd ARES 7hsd, MAS HEA AlLSHOF St
K|OE 2% H[E2 200201 2015 K| EA ZASHCHE =X 1 gEe 220 A2 7Hsd =2 A0 Cheh 2feist &
0| CHAl Z715tRALL X[oF E&OIH|7F U= BR= 200201 Af gE 5 02 des =53 2 & ARCH Kot AP E[=
2015 9K HAH SI10ICE7t Ol ZASHAEM], 2EOH 2 M oy & Al MY SESMAXH ot =L ug 52 28
279 AFE2 20028 EH 20157 K] HX SIISICHL 0|F 7t s Hoz AMREUC
LAt ME|AlA 20| AFRL2 2002 H0|A 2015 E K| BA M A | 22| A4+ 5|(International Association of Dental Trau-
YUABICE7} 0|2 B 7+SHRICHFig. 6) matology)2| X|F0f 2IStE X[O7} 2HET Al 2 0| M
SU4HO M40 275 4% Rt 74 W X0t 2t
Iv. & gl & et fAskn QUL ok FH|7F 7SS E HBSSE A0 X|
OtE E&dt= 0| 7ty o0 +=X20| Ea5t= A H3f
O] 7= AN Qo] wlist detofA AHETE X|otof O STt HA[Z[O] RATH4). 2tTEE X|OHOf CHEH 2 2HOf A
Col f2of HAWAL A5 S Sa2lstat QA7F H Ol X| ol 258 1Tt ZH0|M HBSSEU F= BEERE M
Ob E3t HES ZASIALE AL 2t MY S AlYSH HRts 2l gE EA Be' ez, A2|1 Bt 22F2 0FF FX|
20 X[ote] M2 RRt BHUAL BE RFE 7MY Heez EAE Ht ACHE). SEEQ HBSSEU 2 2, #H
0| O|BSRAL. L322 BB AX JEHZ, EHUA= 7 Ofalle 52 =t A0 712 2 AZtSeh AFITh A
2| F=0f X|OtE E &5t H|E0| =UACE X|ote] H2OjM = ZO| Wt A 5HS |X[5H0] O|= 22K 253|(Ameri-
T2 de|AgsE 1Y ol 0|85t S=2lgtt 9 can Association of Endodontics)0l A= E+E X[oto] X{Z-8
Atel B2 T4l Aujf Al Y2|AF4-0ts 0|85t AULt O 2 FHSIRACH12]. SHABH HBSSE Y2 37°CE - &= 27
YTR|Q 2TET Al 7t O] ARl X zL ¥ 2 Jhsot HE HIO[EfO M2t AFEO| 7HS3H0], A HTFOA A8 4= BiCt
AlZE LiOf X[2tofARZ SHEE SIX|0 SHIE Yoz S1X|E = SOl ACHE). KR UMt A d2[H HFY, JLa
® Immediate replantation " Medium storage ™ Dry storage
2016-2019 60.3 I (=69
L 20122015 69.8 P (n=63)
L
2007-2011 62.5 | 313 [EOUEEA
2002-2006 35.0 T (n=20)
4‘:0 6‘0 E;O 1(50

The percentage of treatments (%)

Fig. 6. Percentage of immediate replantation versus presence of media.

307



2 AZEAC

FALE O & 768 (45%)
[0 X[1t2 O|2| & A=E,

H

o

o
[¢]

o
Q

]|

=

Oto| & ZHof |
o
O] Al

2 U
Al

Al

e

o

Q

15 X|ofo] 2
it

El
£ QUCHS-7,13]. 27

q

o
| X|zelrh Al

&
[

b

i
il

Yl

@

R

N
o

o

YEE 7tFE[Oe), FR0 2

229 MZ E% 218} pH buffering system(24Hd pH = 6.5

J Korean Acad Pediatr Dent 47(3) 2020

OiM = 7t
KF=olth Mz=of %

=13

TTASPRFRIPE WELIMNITOSIFIAE T L BDA G
Ry R REBg TS xS gy BREK g 0k 08 S0
- o XK R E 2l 8 HoMT DB 0 X 2o g KR
ﬂﬂo_OIMHMﬂANDu Ko g gl 0T = T X o c_om._o.ﬂumaﬂ%ou_e
W:H&EW,WOL_.T:.EF.W_&_Z.s_.aaﬂw_mému;l%iﬁ o = 2 kR TE SR
oo &) =y T W oy g WU <F T <O = 2 - 2 o N = T = = 2 < O3 F i v
70 w o X TR Ki 0 I K 1 ol = <k
__.__ELun_ATln__I_H._w._.AH_:.I@_“_mMO._ mL(I\ILn._ﬁoo__.__Ju._L:_._iL.oW_H ._.J_J_Iw||_A|_I
S E < s BN o U g g o 0030 B oow TR O R oF o
= 2> . X' F oo 2 Jod ] ofl g1 8% —_ M g <F H 3K =
..A|_..A|A_|7msﬂ|.._._ mma_._.w_o|_mw.._7mwM|TOIAHr_._._uu._E_EXH._Ao E_H__HnAo.mWA
o = = B Mooy RO - Q B K g o o = _ 5 o~ 100 R 2 =K 2 20
=._._L|.wn_._o..+A|._NoE._u._c__e.___AoAWm._r_mA._o_uI, gow._o|_|r.xm|ﬁo B ool o o B
tE mr ol aPsopgs gl ol ®Xg ) 5o0hQ W
R 0 pEYTE T R = S = or o = K
MﬂoMWo_o%wwmw%%muﬂnﬂA_ﬂon+0ﬂWa%“_M%maamMﬂ.__DL.kl M_.OW_uWOmeﬂ
R = - = = {1 >3 - N oo P~
THES S u g B RS el o EE A B o WK T g O
R T R Ho g ¢ aui©owdm, = £ 8Fiyifo
— H H & o ] W _ s g 8o o m WS o F B o =5 =
S ez IXHbF TR G S ERT T Ry WIS g
H RS rmgpg oo™ xSy B oz FRTa
TH LR E My R E NI A0 Ty EEEEEED
- < <L 2 : -~ [ 5 T = T o S S & o = < =5
~ - ~ © = &= T . O° W o Y Y oz W o un — oo il Q. = O _
ﬂm_rﬂmm__wo_nﬁA_Tw_Mxo_w_%wwwE%uMM@wﬁ@&w or £5 4w L@
%mx___gﬂ?mmu%%éﬂEammﬂuuomoxmoH_ux%@eol_ S AL HE T
o R 8 _ o K I = ot e -
B en M T L E RNz Tadt UG wEERS
Tai2egglroRlpo e Rt dns Suzag <]
N S L T A = Y = L B A
Rl RN st A © s o< oop T oaw 8% Rl SN It 0w . & o O < = 1 7
ol o < o M <+ W op B T @ K M ol H X0 F o W 3T o0 X0 I T S oK oo M
51 o N MK RO DT T OKORK &5 6 M <% oF m oon U a_m_umwowﬂmwﬁmmﬂm.
20 nJ KO L g KK & o B e T Bl O K & g Ko
THEIeMESS Hrwru R Ew TRELE LI TE
s 0w ZF ol zw R wEonyINgrFa sTuglc®Iys
S RCOF = W ol 3w W m koK B oL MR R K 7 O <0 0 Ko < T OF
T T B RO E T B of B RO o RO g oMok
SDopd 80 oy TI[gUagdX BBy Mo gzEspedTw
ok du To KR o7 g WO o_.Hoa._ovE_m_ow_%x._aa Az._.r.mu)m.fnuﬂWX*uo_.le_A
nEH L F$F 8 R0 < oF © A R ™ Mo MO R T F &y K oo O iof
zmHe o o op O O = T 8 ™ W oo 8 %o @ g R Koy
xuﬂfg__n_.m_z,uw_um m_e%o__uo__lmo_n%x_ﬂ%uu;)lﬂ,2\o_E_Emowc N
T R R A S I e e < . = B T
S I A BT A T R i A =
— OL|L||_HO‘|:._A Kr — — o = u 0|__.|_WH\ o ol ] -
o ol < — ] - [H]
RE o N ET Ry m.?,o_.oA_.wﬂWmom_mm_ﬁ__ucuwo%o%MsT%NE_EE_EﬁW%
— = T -, = < = = —_ =
=R TsuugddE LRI IFsE AT dNTAR QO EEE N Y
/oL = K o ot ol & 3 =< 8 = o o= oy — oy oy < = =X
wEBE sy E_EOTOI_MMEMOTMWJQWEO_OL%Mﬂm_EMMTW
T o= -, K %0 - o © 2w oo 5ok 3z 2 B0 TS R H =z © S
_.__E4m._.a_.tio+o H = — < 1 R W g S = m =1 o 2L ou Homo o X
i X - < I © @ T 55 X 5 o O = 0 <0 4 i
= R T T T 8l M - © RS L E = K = W T OT O~
= = & o T of an o = ol ol R [l T oo .. OoH — ~
Blgg L 3 ™K 53 @ﬁu..ﬂ%@».%@%#%z%au_.chh%&:iw%
T g 2 = Koy ol K < M o3 op oz B2 mem_uol_ﬂ?;_._ol__._ulwo_uww6
BHECWBERS DB B g Rt rrgser TRy
W o SR e U w0 g Mg R O m Yook
N ofu S ™I F Q 0S5 H O .LL@m.._mA_.M”aem.._1u._+2mM+o_+2@%ﬁo
=0 T o =g 3 _ a2 _ = I - _ K o = H 5 9
Boow &R xRN = ol Moo £ 2 boB0 ok oS o T e
v ki o/ < & ol & X0 & 9 R ot o &8 W @ X W 3r R = oo o M R o T — < T

3

—

.
o

off CH

o

=)

X o

El
=

elo

o
2

29

e

o
Gl O] 2FYOIA ALEl= witM el +3

3

[

.
o

2

o
=

50|
= Sot0] 2HmAlet T

|
|

b

SAp A}
ol

L=

AR EIC ot HAWATL E7] 2{ohAM
HuAL XA F0|, T2

7
!
o
=x

k
308

j §
=]

10 2| 3H

=

o

Eff2 #

=

=

=

.

o
ULt 0|

A

[e]]

bt
TS AZ A7 opd M

1402l

=S
=
4=
E}
=
E}
=

b

A& H

g2 S20iM 7t

Al
g [j&o= Koto| b

A

o

[
2l

H

o

i

A
C



re

o
0x 1>

2 o mo npo
)

| A O
NEIE

=1
=)

my do oo

rMo =
>
>
Ras
=
o
0x
[ol§

wn
O
%)

rr a
Ot
=

o

[El

Iu

e H
Ot
M
-

2
|0
tu
lo

ity
=

10
>
~
kel
o o mh
e
rot
o
o
r
>t

=2
=t
=
=
El n
Ho
mjo
>
g:I-
net
4
i
£0
1

>t
=
HL
H
=2
02
ot
o
>
o
0z
mjo
4o
ols

2
o
o

[> L
i}
r

|0
u
>
Fu
o f
!

Ot

H

El

ot

)

Ix

m

é 1

N R

O pm
-1
>
1o
=
>

on

Ra
=

MOF & Z0|Ct,

o
e

0%t
ran
rr

e A
X

n
& omo mx
st
B>
>

r

rir

U
E=)

Hoe ol i ori
>~

tot= 2|z Q10| 7tX|= 2EHE & Kot

i
%
1z

m
El
N

re
-1
m
kJ

kel
e
-4
rir
ke
-
s
1ot
El
>t
i=t
ol
o

=
PSR 183 S A CZ 5L 3 LZ0HS
t7h 201 e X|of
Z3p X|ote| HAUOHHE Lot HAWA B
0] O|8SIACLt THZ o2 RE= X HEZ
I€=0]l X|OtE & E3t= H|EO]

bolA 25 X|of 220K =2 42|

Hu
=
o
rot

s
=
lo

>

o
Y e
po H

N
o

Bl
=
rr
L]
1>

i
o
iyl
[0 o0x

1ot
£l

— 0
o
olo
jels
38
fim}

0l

62
o

o
0
1o

lo iz =
Hll 2 Olo

1IN

B b

mn

mjo

ofm

2

HT

for

>

#2

olo

rh

>t

>t

mjn

>

el
10
i

10
HU
ro
mn
njo
L
0z
|0
Hu
rio
Rl
2L um
-4
i
Ras
o
10
Hr
e
0%

re
1z
mjo

- o

Hu
mn
3Q
n

Authors' Information

Gyulim Kim  Attps./orcid.org/0000-0002-1307-6453
Seunghye Kim Attps.,/orcid.org/0000-0007-5357-0312
Yonjoo Mah Attps.//orcid.org/0000-0003-2278-1111

309

J Korean Acad Pediatr Dent 47(3) 2020

References

1. Andreasen JO : Etiology and pathogenesis of traumatic
dental injuries A clinical study of 1,298 cases. £ur ./ Oral Sci,
78:329-342, 1970.

2. Andreasen JO, Andreasen FM, Andreasen L : Textbook and
color atlas of traumatic injuries to the teeth, 4th ed. Mosby,
632, 2007.

3.Kang YJ, Kim YJ, Nam SH, et a/. : Decoronation on anky-
losed permanent incisor after dental trauma. / Korean Acad
Pediatr Dent, 37:252-259, 2010.

4. Andersson L, Andreasen JO, Tsukiboshi M, ef a/. : Interna-
tional association of dental traumatology guidelines for the
management of traumatic dental injuries : 2. Avulsion of
permanent teeth. Dent Traumatol, 28:88-96, 2012.

5. Poi WR, Sonoda CK, Panzarini SR, et a/. : Storage media for
avulsed teeth: a literature review. Braz Dent J, 24:437-445,
2013.

6. Malhorta N : Current developments in interim transport
(storage) media in dentistry: an update. Br Dent J, 211:29-
33, 2011.

7. Hiremath G, Kidiyoor KH : Avulsion and storage media. /
Investig Clin Dent, 2:89-94, 2011.

8. Gopikrishna V, Thomas T, Kandaswamy D : A quantitative
analysis of coconut water: a new storage media for avulsed
teeth. Oral Surg Oral Med Oral Pathol Oral Radiol Endod,
105:61-65, 2008.

9. Andreasen JO, Borum MK, Andreasen FM, et a/. : Replan-
tation of 400 avulsed permanent incisors. 1. Diagnosis of
healing complications. Dent Traumatol/, 11:51-58, 1995.

10. Andreasen JO, Borum MK, Andreasen FM : Replantation of
400 avulsed permanent incisors. 3. Factors related to root
growth. £ndod Dent Traumatol, 11:69-75, 1995.

11. Lee HS, Kim YJ, Nam SH, et a/. : Prognosis of Replanted
Permanent Incisors after Avulsion Injury: A Retrospective
Study. / Korean Acad Pediiatr Dent, 43:254-263, 2016.
Freshney : Culture of animal cells: A Manual of basic tech-
nique, 3rd ed. 84-103, 1999.

Goswami M, Chaitra TR, Sinha A, et a/. : Strategies for
periodontal ligament cell viability: An overview. / Conserv
Dent, 14:215-220, 2011.

Moreiraneto JJ, Gondim JO, Raddi MS, Pansani CA : Vi-
ability of human fibroblasts in coconut water as a storage
medium. /nt Endod J, 42:827-830, 2009.

12.

13.

14.



J Korean Acad Pediatr Dent 47(3) 2020

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Sigalas E, Regan JD, Opperman LA, et a/. : Survival of hu-
man periodontal ligament cells in media proposed for
transport of avulsed teeth. Dent Traumatol, 20:21-28, 2004.
Souza BD, Bortoluzzi EA, Felippe MC, et a/. : Effect of HBSS
storage time on human periodontal ligament fibroblast vi-
ability. Dent Traumatol, 26:481-483, 2010.

Caglar E, Sandalli N, Kargul B, ef a/. : Viability of fibro-
blasts in a novel probiotic storage media. Dent Traumatol,
26:383-387, 2010.

Martin MP, Pileggi R : A quantitative analysis of Propolis:
a promising new storage media following avulsion. Dent
Traumatol, 20:85-89, 2004.

Ozan F, Tepe B, Polat ZA, Er K : Evaluation of in vitro effect
of Morus rubra (red mulberry) on survival of periodontal
ligament cells. Ora/ Surg Oral Med Oral Pathol Oral Radliol
Endod, 105:66-69, 2008.

Pileggi R, Dumsha TC, Nor JE : Assessment of post-trau-
matic PDL cells viability by a novel collagenase assay. Dent
Traumatol, 18:186-189, 2002.

Schwarz O, Andreasen FM, Andreased JO : Effects of tem-
perature, storage time and media on periodontal and
pulpal healing after replantation of incisors in monkeys.
Dent Traumatol, 18:190-195, 2002.

Sousa HA, Alencar AH, Carvalho AC, ef a/. : Microscopic
evaluation of the effect of different storage media on the
periodontal ligament of surgically extracted human teeth.
Dent Traumatol, 24:628-632, 2008.

Pearson RM, Liewehr FR, Runner RR, ef a/. : Human peri-
odontal ligament cell viability in milk and milk substitutes.
J Endod, 29:184-186, 2003.

Gyeonggi Provincial Office Of Education : Health Prac-
tical Manual. Available from URL: http://www.goehs.
kr/sys/bbs/download.php?bo_table=080301&wr_
id=3808&no=08&sst=wr_datetime&8sod=desc8sop=and8&pa
ge=1 (Accessed on March 4, 2020).

Ministry Of Education, Science And Technology : Di-
saster preparedness and safety education program
for child. Available from URL: http://www.google.com/
url?sa=t&rct=j&q=8&esrc=s&source=web&cd=98&cad
=rja&uact=8&ved=2ahUKEwin5vqp3v_nAhXuxIsBHSd
bABMQFjAlegQIChAB&url=http%3A%2F%2Fwww.im-
misun.com%2Fbbs%2Fboard.php%3Fbo_table%3Ddata_
appoint%26wr_id%3D327%26sst%3Dwr_datetime%26sod-
%3Ddesc%26s0p%3Dand%26page%3D38&usg=A0vVaw3FA
SegZWInGXGg5jWoecAq (Accessed on March 4, 2020).

310

26. Children center Safety & Insurance Assocation :

Safety
training of daycare center teachers 2018. Available from
URL: https://central.childcare.go.kr/ccef/community/data/
DatalmgSl,jsp?BBSGB=42&flag=SI&BID=316481 (Accessed
on March 4, 2020).

27. Ministry of Education : Guide to field experience manual.

Available from URL: https://www.moe.go.kr/boardCnts/view.
do?boardID=3408boardSeq=586338&lev=0&m=010302
(Accessed on March 1, 2020).



LA+E

.I

7
(L

ERE

.l

—

[

J Korean Acad Pediatr Dent 47(3) 2020
QX

At Z1p Xjofo| HEOjK 2 Koot 2

K 2HE AN SX| Q|

2/

7T

[e)
=

2O}
/

9

2/
opFChst

ALZf

St

‘A EZ| =X

o

L2l X|Oto| & 2R A of

E3
E
=

_I

0
T'__
—

2
2%

o atol 5X2 Kot

JH

Al A0 27t E2, Kote| B

a8 EQCL &

=

oA

|.

N
o

]

.
O:

=
=

I

'.

A
o
Al

o
=

ng

3

.
o
—

of 2
311

o
[=!

tOp Aol CHet w0l HQY Aoz AZE[ALt 2

rl
—

b X|Oto| &
M2 @77t BEEH @77t ML 2 E2O04H

R =i

b

MEE|R{CH

i



