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Table 1. Classification of experimental groups and control groups

Group Dry time(min) Root Treatment pulp treatment
Group I 15 Emdogain® X
Group I-control 15 No treatment X
Group 1I 30 Emdogain® 0
Group II-control 30 No treatment @)
Group 111 60 Emdogain® 0
Group III-control 60 No treatment @)
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Table 2. Regional root resorption rates of the tooth on cross-sectional view

Group [ Group I-control Group I Group II-control ~ Group III Group [I-control Ave
1 0.00+0.00 0.80+1.51 0.00+0.00 0.00+0.00 26.09+21.01 6.31+8.90 5.53+10.37*
2 3.95+3.14 9.83+9.71 8.76+18.67 6.07+6.00 24.05+18.44 6.22+13.45 9.82+7.28
3 4.85+2.58 21.96+21.03  7.32+17.50 6.44+5.36 15.12+11.83 14.64+18.17 11.72+6.62
4 6.61+2.56 28.39+26.31  11.07+20.63 5.36+7.82 10.04+13.11 15.42+21.56 12.81+8.42
5 5.36+3.18 19.46+19.29 7.57+9.56 10.25+10.03 4.16+3.62 20.87+22.97 11.28+7.2
6 3.64+1.71 20.59+18.71  7.62+10.92 10.25+8.64 1.59+1.86 21.68+18.34 10.89+8.49
7 4.46+4.17 10.81+£8.98 6.80+3.87 11.20+8.63 6.29+2.97 25.73+23.22 10.88+7.74
8 5.53+5.84 6.86+5.01 3.36+3.34 5.84+7.70 451+5.24 35.32+41.55  10.24+12.35
9 3.62+3.59 4.42+3.27 6.77+6.90 11.71+11.11 6.37+7.27 35.15+£36.37  11.34%12.00
10 4.00£3.69 2.21£2.57 5.00+3.99 10.88+12.00 7.44+5.88 42.30£37.92  11.97+15.16
11 3.17+3.75 1.43+1.99 6.96+12.10 12.25+7.86 4.76+5.62 4553+24.27  12.35+16.68
12 2.52+3.68 3.60+5.26 5.97+3.99 12.07+5.93 6.95+4.89 35.94+18.92  11.184+12.58
13 2.27+3.63 6.73+11.32 3.69+4.63 12.69+9.31 5.60+6.56 33.42+16.55  10.73£11.68
14 2.34+4.34 0.66+1.86 9.43+5.46 11.23+8.50 17.02+31.54  39.34+20.15 13.34+14.08*
15 1.49+2.79 0.00+0.00 20.69+12.48 22.67+20.56 22.84+29.49 53.12+32.03 20.14+19.26"**
16 20.91£7.90 2.08+5.89 16.83+11.06 22.67+20.56 44.32+36.58 7797+31.77  30.8+26.8"**
Treatment Group Control Group
DQEE%#EEQEEEEQQE | ;QHJHEEE@QDQHBQ

Fig. 2. Distribution of the average resorption rates at every
sections of the treatment groups

Fig. 3. Distribution of the average resorption rates at every
sections of the control groups.
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Fig. 4. Root resorption rates at every sections of Group |
and Group I-control.

Fig. 5. Root resorption rates at every sections of Group |l
and Group ll-control.
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Fig. 6. Root resorption rates at every sections
of Group lll and Group Ill-control.




Table 3. Regional root resorption rates of the tooth on cross-sectional view (%)
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1 2 3 4 5 6 8

Group 1 3.21£55 1.9£5.0 4.8+6.7 74+7.2 59144 3.9+49 7.61+6.8 2.8+34
Group |

trol 17.1£226 11.2+155 6.5+6.4 1.0£1.7 1.7£25 25+3.5 134+£13.0 16.6%£19.9
contro
Group II 6.5£5.5 2.3+34 52+55 5.516.8 12.2+17.2 7.4+12.3 8.7t12.6 34+55
Group 11

trol 178+14.2 11.0£125 13.0£10.1  18.2%17.2 10.7£14.0  14.7£10.7 9.0+10.5 4.0£5.1
contro
Group IIT 17.0£20.2*  29+4.7 3.6£5.8 15.3+14.9 206+26.3 12.2%134 10.2+7.1 21.8+34.3
Group III

trol 31.9+33.0 244+300 27.7+£26.7 56.2+33.3 48.0£30.0 242+16.7 21.9£251 20.1£274
contro

Ave 15.6£10.1 9.0+8.7 10.1+£9.2  17.3£20.1* 165+16.7™ 10.8+8.1 11.8£54 11.5£8.9

*

1 PX0.001, ** : PX0.01, * : P{0.05

Treatment Group

Control Group

Fig. 7. Distribution of regional root resorptions of the
treatment grou

Fig. 8. Distribution of regional root resorptions of the

control grou

Table 4. Different root resorption rates according to the dry time treatment

Estimate Std Error t value P

Group I-control(Intercept) 8.7401 1.5269 5.724 1.50E-08 o
Group II-control -0.7496 2.1594 -0.347 0.7286

Group III-control 23.0699 2.1594 10.683 (2e-16 o
Group I -4.0687 2.1594 -1.884 0.0599

Group II 6.8016 3.0539 2.227 0.0262 *
Group 111 -14.7944 3.0539 -4.845 1.54E-06 o

1 pC0.001, p*0.01, * : p{0.05
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(AARE)

Fig. 9. Photograph showing How Fig. 10. Group | (15mins): 3-

to divide 16 sectional images in dimensional ~ reconstruction
. image by dental cone beam CT,
Group | (15 mins) A arrow shows local root reso-

rption of control group.

Fig. 11. Group | (15mins): Photograph showing 16 sectional images.
White arrows show control group which had a more root resorption than
Emdogain® treatment group(grey arrows).

Fig. 12. Group | (Emdogain®treatment):A Fig. 13. GGroup | (No treatment): A photo-

photomicrog-raph showing surface resor-ption microg-raph showing intense infla-mmatory
and new cementum re-generation. White resorption commu-nicating with root canal.
asterisk indicates reparative cemen-tum in Wh-ite asterisk indicates severe inflammatory
resorption lacunae. H&E (x40) cell infiltration and black asterisk indicates

remaining dentin. H&E (x100)

615



J Korean Acad Pediatr Dent 35(4) 2008

3

Fig. 14. Photograph showing
How to divide 16 sectional
images in Group Il (30 mins).

Fig. 15. Group Il (30mins): 3-

dimensional reconstruction
image by dental cone beam CT,
Arrows show local root resor-
ption which look like a replacem-
ent resoption.

Fig. 16. Group Il (30mins): Photograph showing 16 sectional images. Both of
them show root resorption and bone haziness near the tooth looks like newly
generated bone(replacement resorption).

Fig. 17. Group Il (Emdogain® treatment) @ A
photomicrograph showing locally replacement
resorption area. White asterisk indicates
ankylosis by bone like matrix. H&E ( x 200)
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Fig. 18. Group Il (No treatment) @ A
photomicrograph showing locally replacement
resorption area. White asterisk indicates
ankylosis by bone like matrix and black
asterisk indicates resorption lacunae and
osteoclast cell. H&E ( x 200)
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Fig. 19. Photograph showing Fig. 20. Group lll (60mins): 3-
How to divide 16 sectiona dimensional reconstruction

: ‘ , image by dental cone beam CT,
images in Group Ill (60mins). Arrows show extensive root re-
sorption, especially control
group(right arrow).

Fig. 21. Group lll (60mins): Photograph showing 16 sectional images. White
arrows show control group which had more extensive root resorption than
Emdogain® treatment group(grey arrows).

Fig. 22. Group lll (Emdogain® treatment) @ A Fig. 23. Group Il (No treatment) @ A

photomicrograph showing surface resorption photomicrograph showing intense inflammatory
and new cementum regeneration. White resorption communicating with root canal.
asterisk indicates regenerative cementum. White asterisk indicates severe inflammatory
H&E (x200) cell infiltration. H&E (X 100)
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Abstract

THE EFFECT OF EMDOGAIN® APPLICATION IN REPLANTED BEAGLE' S ANTERIOR TEETH : 3-
DIMENSIONAL AND HISTOLOGIC ANALYSIS

Chan-Yong Eom, Yeung-Chul Choi, Jae-Hong Park, Sung-Chul Choi

Department of Pediatric Dentistry and Institute of Oral Biology, School of Dentistry, Kyung Hee University

This study three-dimensionally and histologically assessed the effect of Emdogain® on periodontal healing in
replanted teeth in three beagle dogs which were 1 to 2 years old, weighing from 10 to 13 kg. Twelve maxillary
and mandibular incisors were intentionally extracted and replanted after 15(Group I), 30(Group II) and
60(Group III) minutes of air dry storage with and without the application of Emdogain®. The following conclu-
sions could be drawn from the present investigation.

1. Increased incidence of inflammatory healing response in periodontal tissue was proportional to air dry time

in Both control and experimental group(P<0.001).

2. Treatment Group showed lower inflammatory root resorption, especially there were statically significant in

Group I, II1(P<0.001, Group II : P=0.093).

3. Inflammatory root resorption were mainly occurred in apical third(14, 15-16 section)(P<0.05, 0.001), and

cervical third(1 section) (P€0.05).

4. In view of horizontal section of long tooth axis, Main root resorption area were 1, 4, 5 line area(bucco-lin-

gual area) (P<0.01).

Key words : Tooth Avulsion, Replantation, Emdogain®, Dental cone beam CT, Root resorption
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