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Effects of topical application of doxycycline on avulsed permanent teeth
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[Abstract] PURPOSE: To evaluate the treatment effect of topical doxycycline on avulsed permanent teeth compared with
normal saline. METHODS: A total of 44 avulsed teeth from 38 patients (22 boys and 16 girls, aged 7—14 years) were
recruited. Twenty—one teeth in group A were treated with doxycycline for 5 min before replantation while 23 teeth in group
B were treated with saline solution. All participants were followed up for at least 12 months. The clinical outcome
differences between 2 groups was evaluated by Mann—Whitney U test. RESULTS: In group A, 18 teeth were found pulp
necrosis, 3 with infection—related resorption, 13 with ankylosis—related resorption and 6 were extracted. In group B, 16
were diagnosed with pulp necrosis, 4 with infection—related resorption, 12 with ankylosis—related resorption and 7 were
extracted. No significant differences were found between the two groups on pulp survival and periodontal healing.
CONCLUSIONS: Compared with treatment with normal saline, avulsed permanent teeth treated with doxycycline did not
show a better clinical outcome.

[Key words] Tooth avulsion; Immature permanent teeth; Doxycycline

Shanghai J Stomatol,2019,28(6):640-643.

A MRS T W — RIS, 2K
A TR XA B DIRERISE LS RS 2
RiASE SRR AP 45473 (tooth avulsion) , & A4 M
R A —Fh bR 4 b 25 (International
Association of Dental Traumatology , IADT) % Hg
NAGEEN IR S B 2 AN R s i

(4% H 3] 2018-06-04;[f&E H ] 2019-02-25
MEEEN] XX (1983-), 5 4 fEBEBEIT,

E-mail: liuyi_119@hotmail.com

[B{E1EA] RET, E-mail: zhumingyi9h@163.com; X% % |
E-mail: zhaojj1381@2m%h.net, " LR [ 1EH

©2019 4FRAA b1 L1 B 2 Y S SR i A7

KRS A A oSBT, HErHGE 9 2 s
REEFEN 0.5%~3.99%"2, BT A ] DL sl Fh
R I RELL R CE R i, B 52 28
Foom SRR R EREEE BRI R AR ] AR
W LLKCE I BB BT S5 BT L2 A IR 97
— A AM T E A, S A A BAR A A R U
FIRRER A, RIS 0 A A G T W 1E 5 2
FEESE R ZSARLIR) 7 R REEL5AE) , TCARAE SO  fH 2 I IR b
T DL R AL RS A RER AT AR A AR PR
WS LA B i PR R i



XS, SRR T 2 VG 2 A 18 2 A5 R 1 5

LIU Yi, et al. Effects of topical application of doxycycline on avulsed permanent teeth <641

DMERIBIESEIN T, AR LT A BEZH S
Yrisde , Al REJE F BEVR L MM 32 BTN i 2R
GEk it FHT AL 3R WA D S A i IR Y 3 2T
% BRI A, REMMHITUERIFARE!
FUEETREMA L @A reROL, Mk, Rt
AR W ATREEANA R, TADT $&8 B e AETH AL
Je FHAEETR] R TR R A B & b i
VG EPIE LW N LN A AZ WS U OB T REEE N DRV
F FEWARGE | 1% ATy 20 Z2 i PRECEIESE
A SR A, SR 2 PEEA R AL AR O, n]
DL BRSO PR M LU b B PR , Rk 2R i 1l
AT B2 IR ZO T AR A R A
FRUESE, Al 2 PR AL BRI A AE G 2F |
-5 i A PR AR A B A2 S 1A T A, PPA e
(o AR 200 A TGS AR A ARIBOC 520

1 RS

1.1 w4

A AR A 2014—2016 4F 8] F 388 K
2P B ML S8 LN R e O AR 202 iz i)
TG NRE 3L 58 1] 9 Abrife . DI RIZ WA
WAL, S SE AT JCFRIEAAR @A 5 B A7 B ) AS
ML 12 h @QTAW I Bl ; TR G NEL L ;&
FKIG A R &

JT A B3 T2 B S B 58 A OC A IIfs PR ACHE
(AR TE] AL 2 (DR AE Ty i BSAARIRTR] | 5 J7
) AT X ek ABRFREVIZE D 14758
B 8 Bl BE T B AR A (<1 AR ) B AIBR |, 12 il
DRI AR SE BB B B X 4] 38 1) (3 22 ) &
16 41]) , 5 #% 7~14 % (“F1 10+3.6 2 ) ; fud 30 Wi
LR TR LRI R Tl s A T Y
WA 2 BN A 3 44 B ARAEI A A
BOALEE T R0 2 2. A 20 18 1) 21 Wi AR S8 A b
AR 2275 20 2 W (257 120060405,
e 25 A BR A F )AL EE, B 41 20 41 23 Fi2F
TE 2 AR A B KA B DT 12~46 41
H 1 (28+14) 1 H
1.2 IA¥7

BEFLR2)E, HE IR ST A MK’
WEZVIAZEW (1 mg + 20 mL A BEER K ) b Ab 7
29 5 min, [FIEFHEI T S0 R4 (G 20 1B 00 B 44
S TE] S ARAT T ) IR A Je X s R 22K

HEAT SRR T R A F R B TR et T 52 A0
PR A TEE S ARG A SR K e A R
Vo BRI ASE 2 S AN FAT I8 FH 58 1 £F 4 Connect
(Kerr 23w, SEENBATEIAL, R A& F 58 B B4
FERRIIRT 2 h &, AR RYT o P
58 AR B A SE UL 2 R 2 P [ | [ 7
BfE] 7~21 d, TH4(1628.5) d, A B F AR E iR
BAT5EPEAR 3 d,
1.3 X ZHE A RprE

WA SCERUOHEA T AR & 5 B BOFE - A= I
B 172 B=FHRIE K 3/4; C=F RSB, IRRALA
MG D= R SE I I RIS M & E=F R 5E 4
R ARIALE G . 2% Tsilingaridis SEMHHE |
TR TADT B2 K AR R B RSEM RARFLAR
WE LB BAE A B C MIRAL A #1817,
1.4 FHERA A A 2 Wibrife

Z: BRSCHRISA T IR, 24 ) 28 S o i Bk L
FHEAAE  APUOIE R P BETE JER | I Rrs k&
7, WRAEFHG, RRXAE T R g
B, ARERTE  FLTE TR TC S, ARG A R A AR
PR EIR I, s AR 0 ISR ki IE % 2F
JAf G B R RS AR R BN ORI, 4
E PR (18 B AEMRI ) ARG s ) 2 B B s 4
DX, ZF AR SR TR , 300 % AT 1E i 1) A ) B ] it A il
M, AOPEER WS EIER, BYERE (BT
W) A ISR | Ml e ¥, A Sl B B 2K
1.5 Geit ot

JITAT B R H Statistica 10.0 BEATGEIT2440HT
2 ML B R 22 57, B4 A BB IR IE B PER
% A E A Mann—Whitney U 1‘@‘3@,‘@% R
i MR E BB A AR R D TR E DT
2 [EE ] 5 2 IR S MR T O A AT DGR
K H Spearman FRAIKL L L P<0.05 2 5 HA Geit#

2 #R

S BB G PRAFIE IR 1,A B 2 41
i Z 18] AL B A B BRI E] A 4K (P<0.05),
HAMWGIRFE TC 25

2 HRIA M K & W B o3 A B B 2 R i G
THOLILER 2, 7E 44 FFh 34 LA RESRAE 7
B BAREPE L, 25 B IR PE G | 13 R Ak



FiEOEES 20198 12 7 2% FHoell

<642 Shanghai Journal of Stomatology Vol.28 No.6 December, 2019
1 BT G HLZF L B 2 TUBRLFTRLSF, 1 (07 3 BB A
Table 1 Clinical characteristics of the avulsed teeth v .

T T o Y-S merpu ey 7, B 203k 20 B8 HA 18 1 R 1 U AR
IR A (n= 2 (n= BT (n= NI, NI,
e s e e e BT 2 BUBGLAIHT 1 A7 3 BT

() 113 1043.5 10436 NS A B2 HMME S MG 225,
FAREEYEE LSS X T2 S E ATl e 1P <2
A-C 3 4 7 FEAHDCAE  A46 ZF BEIRAE 5 F ik B W B (P<0.05) |
E ; 172 Z HERE S B RE ] (P<0.05) HHERE SR 7
R s 6us loses NS EE(P<Q.05) jfi%‘%#ﬁ%(zko.%) o KRB o3
BRI 4] (min) 79462 9952 87+57  <0.05 M, BBRUDRAT 7 U5 B HERE (P<0.05) ARA T
{7 77 1% B Bt 55 A BEIRAE (P<0.05 ) A AE I
T 8 9 17 .
-4 5 4 9 3 Wit
s ; ! : S-S5 105 AR L T RE I 0 B
m 1 . : W, GBI R R A S T A I LA
I3 1 5 6 P SCRR G e T EOR AT LA A S AR s Y 2
A 2 I 3 Wy, 454 Bl TP A R R BB Al FH 2 (B 7l ol 6
Rt I (H) 27413 29415 28+14 NS

I NS- Ll E R
bR, 77 PAbT A-C EEW BRI A3 A
RESIE AE 12 Pikh T D EBEFrBery A 10 i B
FRERGE 7 25 AL T E A BB BRI 21 i
BUFBEINIE, HRASFLAR A 0 2 B BEIR S8 L
R FHFHR(P<0.05), 7F A B 2 HHRIALRIAGHY
Frf MU RESRSE I AR O R E =R, A4 18
W B BEIRBE 3 U B AR E R 13 R A
PEZGE B 41 16 P BUF BEIRSE 4 0 B0 A E 1
W 12 R A B ERE , DL L 3 TIE 2 4l Al 22
SYIRNRE FETAPHRERN 13 BT 6 BORH A
4,7 PokA B4, 2 AR g L,

A L8 B, Hrbo1e B A 1 BURA

=2 B FHIBETIER
Table 2 Clinical outcome of the avulsed teeth
45 Bapil - %mﬁ%—@ﬂﬁ - Hilw) P
et A-C BrEcD BBk
FHERSE A 1 6 11 18 NS
B 2 4 10 16
Al 3 10 21 34(77.3)
SRR A 0 1 2 3 NS
B 1 0 3 4
Ail 1 1 5 7(15.9)
AR A 2 1 10 13 NS
B 3 2 7 12
it 5 3 17 25(56.8)

TENS-TL R 2 5

TEAT A LA R SRy A 280 8 1451 AT B AR
FENRAL A PR Z FJm B U R 5258, mT LLiE
i BT RAE FH DA Al i 3277 AR B I 4 e R
fili 2F BETEEAS LAORAE 10 2 R A 15 LA A e,
LIRS AR ISP UER, TR
LA PR A | RSO 2 A A R P A R S PR
TIHURG B A B, Cvek SFPERBEAETY FIESE
i HZ VAR AN YY) 2, AT LA S 2 AR A
PN SR B PR Y A A SRT  ASBIFSE 1Y) E 2 R
HUESE ) JRiB e H 2 VIR 2R A BB AN X i
7 2 B9 2 J8 A DA S R 1 MR B AR A7 7 A B A
B 5SS A FART G TS 9 X Fp2E AR AT fg
pit i i) L7/ IO 52 O N 2o et o K DN N TS A A A
(WA 2 B RAF 5 % S RE R e )
FEARBEAE SRR T AS RS A &
AWFFEMERE], Wi 7 0 BESREAS -5 2 (1)
FHRE BN BAFE B EA I, TR T AR EF B
B A-C BrBeny 7 WFh, AUA 3 UL U BEIR AT
(42.8% ) ; MFEA R C 28 P & 5238 5 19 36
Prr, 34 P BEIRIE (94.4%), X ELZEREK
B TEA R KT A | BB
AIREPERT R, 5 DA — 30, (H 5 — Ty it A
HEEFR, KB 76N R A BRSNS 32 RS
GRITIE SR TR R B2 FIREE A
SERMATEAREIRIT G, TR A B RE o
FRATS A A FE VT IR 4 4F RS EIRR T



XS R RN T 2 VPR A 2 i

LIU Yi, et al. Effects of topical application of doxycycline on avulsed permanent teeth

BRI o3

g 9] | BE R B I R AR e i — 2 B

ARG 7 A B IEER L, XA A &
iﬂkﬁ%%%%xﬁ@%%ﬁhﬂ¢%T% )
HRAEVARYT , oI5 WIGHE & T D& Ik 328 T A RAE )
Al RENE B 2n B B YRR AR 25 i
TERARBREY 13 WU A 10 1(76.9% ) KI5 T
EBMEREE, WE T HX AL BUS ™ 5
el 53 A3, WA A ) B AR o) R R = 5 vk
FHIE ) KR W AR M A AT SR | 2 PR AT
) 1 PR AE T DA B MR AR RS R 5 2
IEE

£ 4 N ) S 11 S = s 2 . L 0 N [
Z VYRR AL PRI I AN RS s B, 2 1) 2 v P
FA T AR ABASH 5 Bl s ) 85 | S BT IR
BORA R — 2D

HBFREN L,

P SO I 300 S SRR R B AR R B e
ARG 7 PO SO T YERMICHE T4 X 0555 S e scsh vt it
REGI 61 T SR IS0 B

(5% 30k

[1]  Borssen E, Holm AK. Traumatic dental injuries in a cohort of
16 —year—olds in northern Sweden [J]. Endod Dent Traumatol,
1997, 13(6): 276-280.

[2]  Zhang Y, Zhu Y, Su W, et al. A retrospective study of pediatric
traumatic dental injuries in Xi‘an, China [J]. Dent Traumatol,
2014, 30(3): 211-215.

[3] Diangelis AJ, Andreasen JO, Ebeleseder KA, et al. International
Association of Dental guidelines  for the

2. Avulsion of

permanent teeth. Hebrew edition[J]. Refuat Hapeh Vehashinayim,

2014, 31(2): 57-68, 90.

[4]  Andreasen JO, Borum MK, Jacobsen HL, et al. Replantation of

Traumatology

management of traumatic dental injuries:

400 avulsed permanent incisors. 4. Factors related to periodontal
ligament healing[J]. Endod Dent Traumatol, 1995, 11(2): 76-89.
[5] Cvek M, Cleaton—Jones P, Austin J, et al. Pulp revascularization
in reimplanted immature monkey incisors —predictability and the
effect of antibiotic systemic prophylaxis [J]. Endod Dent
Traumatol, 1990, 6(4): 157-169.
[6]  Hinckfuss SE, Messer LB. An evidence—based assessment of the
teeth. Part 1I:

prescription of systemic antibiotics [J]. Dent Traumatol, 2009, 25(2):

clinical guidelines for replanted avulsed

158-164.
[7]  Cvek M, Cleaton —Jones P, Austin J, et al. Effect of topical
application of doxycycline on pulp revascularization and

periodontal healing in reimplanted monkey incisors [J]. Endod

Dent Traumatol, 1990, 6(4): 170-176.
8]  Ritter AL, Ritter AV, Murrah V, et al. Pulp revascularization of

9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[22]

(23]

replanted immature dog teeth after treatment with minocycline
and  doxycycline
radiography, and histology [J]. Dent Traumatol, 2004, 20(2): 75-84.
Yanpiset K, Trope M. Pulp revascularization of replanted

assessed by laser Doppler flowmetry,

immature dog teeth after different treatment methods [J]. Endod
Dent Traumatol, 2000, 16(5): 211-217.

Tsilingaridis G, Malmgren B, Andreasen JO, et al.
luxation of 60 permanent incisors:
treatment and outcomel[J]. Dent Traumatol, 2012, 28(6): 416-422.
Tsilingaridis G, Malmgren B, Skutberg C, et al. The effect of

topical treatment with doxyecycline compared to saline on 66

Intrusive

a retrospective study of

avulsed permanent teeth—a retrospective case—control study [J].
Dent Traumatol, 2015, 31(3): 171-176.

Andersson L, Andreasen JO, Day P, et al
of Dental Traumatology guidelines for the
management  of dental 2. Avulsion of
permanent teeth [J]. Dent Traumatol, 2012, 28(2): 88-96.

Andreasen FM, Pedersen BV. Prognosis of luxated permanent

International
Association

traumatic injuries:

teeth—the development of pulp necrosis [J]. Endod Dent Traumatol,
1985, 1(6): 207-220.

Sae—Lim V, Metzger Z, Trope M. Local dexamethasone improves
periodontal healing of replanted dogs” teeth [J]. Endod Dent
Traumatol, 1998, 14(5): 232-236.

Igbal MK, Bamaas N. Effect of enamel
(EMDOGAIN) upon periodontal healing after replantation of

matrix derivative

permanent incisors in beagle dogs [J]. Dent Traumatol, 2001, 17(1):
36-45.

Golub LM, Lee HM, Greenwald RA, et al. A matrix metallopro-
teinase inhibitor reduces bone —type collagen degradation frag-
ments and specific collagenases in gingival crevicular fluid dur-
ing adult periodontitis [J]. Inflamm Res, 1997, 46(8): 310-319.
Golub LM, McNamara TF, Ryan ME, et al. Adjunctive treatment
with subantimicrobial doses of doxycycline: effects on gingival
fluid collagenase attachment loss in adult
periodontitis [J]. J Clin Periodontol, 2001, 28(2): 146-156.
Emingil G, Atilla G, Sorsa T, et al.
subantimicrobial dose doxycycline therapy on GCF EMMPRIN
levels in chronic periodontitig]J]. J Periodontol, 2008, 79(3): 469-476.

Ma KM, Sae —Lim V. The effect of topical minocycline on

activity and

The effect of adjunctive

replacement resorption of replanted monkeys” teeth [J]. Dent
Traumatol, 2003, 19(2): 96-102.

Andreasen JO, Borum MK, Jacobsen HIL, et al. Replantation of
400 avulsed permanent incisors. 1.
complications [J]. Endod Dent Traumatol, 1995, 11(2): 51-58.
Orstavik D, Qvist V, Stoltze K. A multivariate analysis of the
outcome of endodontic treatment[J]. Eur J Oral Sci, 2004, 112(3):
224-230.

Sjogren U, Hagglund B, Sundqvist G, et al. Factors affecting the
long—term results of endodontic treatment[J]. J Endod, 1990, 16(10):
498-504.

Cvek M. Prognosis of luxated non—vital maxillary incisors treated

Diagnosis of healing

with calcium hydroxide and filled with gutta —percha. A
retrospective clinical study[J]. Endod Dent Traumatol, 1992, 8(2):
45-55.



