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— ABSTRACT

A COMPARISON STUDY OF ENDODONTIC FURCATION PERFORATION REPAIR
WITH SUPER EBA, KETAC SILVER, MTA AND EMDOGAIN USING SURGICAL
MICROSCOPE IN ADULT DOGS.

Seung-Ho Baek, D.D.S., M.S.D., Ph.D., Ho-Hyun Son, D.D.S., M.S.D., Ph.D.,
Sung-Sam Lim, D.D.S., M.S.D., Ph.D.,
Dept. of Conservative Dentistry, College of Dentistry, Seoul National University

The purpose of this study was to examine the tissue response to experimental furcation perforations
immediately treated with Super EBA, Ketac Silver, MTA and Emdogain using surgical microscope.

Forty experimental furcation perforations were created in the mandibular and maxillary premolars and
molars of 4 adult dogs and immediately repaired with experimental materials. The animals were sacrificed
after 16 weeks and radiographic and histologic results were evaluated.

The results were as follows.

L. All materials tested in this experiment revealed a certain degree of extrusion of the filling materials
and infiltration of inflammatory cells into the periodontal space. Except MTA group, epithelial down-
growth of the surrounding gingiva was found in all experimental groups.

2. Both Ketac Silver and Emdogain group showed the greatest degree of inflammatory reaction and bone
resorption.

3. Super EBA group showed moderate inflammation and newly bone formation under the perforation
area.
4. MTA group showed minor inflammation, new bone regeneration toward restorative materials and par-

tially cementum growth onto the surface of the material. This group demonstrated a favorable progno-
sis.
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Table 1. Radiographic bone reso’rption afterr 3 months

Seore of bone res rption.

material  Olnone) 1(slight) 2(m erate) 3(severe)
Super EBA 0 5 4 1
Ketac Silver 0 2 4 3
MTA 4 4 2 0
Emdogain 0 3 3 3
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Table 2. Histopathological evaluation of the healing pattern after 3 months

Super EBA Ketac Silver MTA
e n=10) (n=9) (n=10}

PMNs infiltration 10 9 4

Abscess formation 4 9 0 8
Foreign body giant cells 4 7 1 6
Chronic inflammation 4 9 1 8
Capsulation 6 7 0 6
Root resorption 3 7 4 5
New cementum apposition 4 2 9 4
PDL regeneration 2 0 9 0
Osseous repair ++ + +++ +
Epithelial down growth 5 8 1 6

+ ! No repair ++ : Partial repair
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[-'\l

Fo] PMNso] AZE§ol #a=c) A359 Hdsh
A7} Ak F9 o)A reparative cementum©] &4

A AFEY olge] FxAdM SHAY = &
1 4 sloith FHAE 93 e M2 4 osteoid
ZAA FHAN 23A 27 BT T3 FAAG
& 7k RollM ARE T2 P& oY BE
MTA FHFEM 2237229 AZEAFZEY o]F
& #EHA @sio

2 Ao

-

e e

o e M ofw

4) Emdogain 34+

Emdogaing AHE-SF SH TN BE
FBGCs¢t 22 W d5A2EY A
TYol F9" .
20l F47h AZEHAA FAFHAG F
& FBGCs$ PMNso| s34 s #&
olff ExA & AAH R FFHE
< s 229 o] Fo] AU

ol/del Ad 3NEE WA o 222 g
Z3tg] B Ketac Silver?t Emdogain &30
FAM 7 B 58 BR1, MTAT| 7}

. oflt
iR
=
o

£

ju!
b

lo oy

[
¥R :
o
=)

=

b
)
Y
A,
X2
=
N
N
re
=
(]
2,
k)
=2 9 @ o
r s lo (K

tlo ¥ md a1z Ho
s
)
ol

ofy A el

b
2 o gg S

flo do
2
TN
fob et g,
e 1l

—_

o
o2

V. &% 3 Do

oX
o

ABEARY AAT L A2 B2 A5 B
ol A3k WA A% 2

A, FAA7), A oAF 9 FAA R g,
z

lo
b
oz
ox
1
2
oyl
o

3
o
¥
du
)
=N
?
= 5
o E .
o
S0 o
- - o
o> 2
_0|£
3 o °of
o o &
J i
W ox g 2
off & rr me X do gy

N
-



MAHOYAM Super EBA, Ketac Silver, MTAS} EmdogainS Of 28+ A|ZEAE MIXI20] 25 o947

o
D
Ol
-
0
ofd

o o

H

]
AFHAE $8804 Gheol= BT
Uehd )

ol ol

(o
P o o
ofd rol o

oz flo My o "El"

ol
O

o 1o
b
ST
R e
feoo e
1o,
o
oft
oX
o,
ot i
i
E
A
il
24_‘
r
o
Ho i

DogE N, ob it o
ok
=2
Rl
rlrr

M e R
o,

i Hr
>,

s

[e) 1

A9l A 2EAF] HFTFAE 71X
= E BrRaisiet AL
7¥A A FZF Super EBAY} Ketac Silvers H-25
AZ BE AMEE Agon, MTAE & 243
A ARgEol g en” Emdogaing o]-&8 A
9 Ao #g Bae A9 gl Aol o3 o
ojuf g FHA 7} AR 7t 225 Hrlsld, AR

i oo gy, 0o €

2 o
S
op
QL
B
]
2
ofy
M
3_1_11
£
N
b
i
&

ot

He FAE WES FE AL Aeed e
92 A @ U8 HRWA FA3kel, AEHE 3
H38E o174 39

i

i

AL 2 10 o off off do oo

g
o to g

2 2L rlo
of &
ok
o
=)
N
rir
S,
|o
i
.

S
in
= :
=
o
o
82
(o]
ofj
TSR =)

2 fr
o]
=
ol
L
=
ol
ﬁ);
X
it
L
e
ox,
i
jiay
o,
A,
2
iy
o 5
e
ofr
O
= o

Ketac Silverv-& £ A8oA B2 ] 45 HJeE 2
ol Az W 542 B} Callis9 Santinidl 9]
1 Ketac Silver?] F4%<! glass ionomer cement®]
2HkS-& gutta percha$} Tubliseal Bt} & Ao 2 B
Btgiom, 2893 Z3} glass ionomer cement7} 718}
Foke Aoz B 28y King §929 22¢
ASH AR Lo B3 Ao s Ketac Silvere
gutta percha, amalgam % Super EBAEC} &+& 2 &
HE HQIvka i ov, 1 o] f2E Adobd ] condition-
ing®le] glass iononmer cementE Al&ate] WH E17}
"ozl AE ¢¥9ez Handltt. w3 Alhadhiny$t
Himel®& #%F% glass ionomer7} 383538 glass
fonomer .t A ZEAF Aol LAFZH}T FL& A
o2 B3t 182 E Ketac Silvers Alopa FHd
conditioning®lo] A 2HZEF | FYstozn A3 Yo
AAEeH 1, vlwd & #4 round bur o]-&3t] A

{e

ol

= RPN

Hdo & ofl

[¢]
0] H& 9o v A5y FHAT T 9B
S AR ALRH

Hammastrom**& 2R = Algel x)olo|A cemen-
togenesis7} A& = $-9]ol Enamel matrix protein®
F/24] amelogenin®] WZAE S B3k, dental fol-
licleA £50] =2=W Wokds} fAlgh 220 PYAHE
B339t enamel matrix protein®® TA®
Emdogain® A|FHad] 2 AEH Amz2n 227 A
o] &3t do] T Huslnt® 3 5¥e] A

FA T Wad Aol Ao E Aobd Erlel ARbA
acellullar cementume] o] FAH Ut Ensich
T34 Emdogaing AHESHOEM HFshe 2249
A4 & cementum®] S skl AZAY A3 A
T8 A2 Aolghe A3% 28] & 4¥4dA Emdogain
& Al IRMeZ F4 % & Ketac Silvere} H|S:38}
| 2 45 JHE AT, ol& gelFH 9 Emdogains
AZEHol EE2F IRM 34 of ¢ gk 2o} oje S
Aoz ALz o]g o #2 [RME ©HEo g A}43 7%
Boh A Yept 2o 2 AbrdTh

Super EBAZ 33 & 599 A frg g &
T @A 4= 3%t} Super EBAE Ketac Silver2.th &
< 54E Holu, 943 AAAFHA Fohrh o=
Super EBAE Ao¢ 9454 A5z AM&e B A4
AR BT  Oynick® Oynick®™-& A 2§ A2k &
24 AB2A AAAZSI, amalgamB Tt 2 A gsin],
A7 EFHOF collagen fiber7} Alghe AS #ast 4 9

>,

Al TIRM, Cavit@ Super EBAE A3t 7§~ Super EBA
FHAN AGAEE T en, FHA7E IRMES A
& g Bvn Busigich B Ao AAErt
A Super EBA £} 31312}, Pitt Ford™'7} Bag
A v e dstew ot 229 4ldta &
Hol& Z¢% 291t Chong $°V¢) A <] AEEA
&k Aol A Super EBAY amalgam3} 2lo] 7}
o2 B33l Dorndt Gartner™ el A%
e Huaet. ¥ Aol E Super EBAE |
A& ol vk dFHkEg Holuh B4 B

" o 102
sy 2242 st 5o
A

do m EQ
tt rlo e

424
o

ot 40, = J IS

=

= tE Ao 7 AIRHY. Owadally 572 IRM3 ¥l
3192 o Super EBA7} £& W5 & Bylvhn Bus)
93, Molony 7% A @]9 SHAHFTEHA A
SuperEBA7} glass ionomer cement®} amalgam®t} £
<& Bel Ao Husisict

MTAZ A3 & 71 €& ARAHE Zaom,
MTA EHYZ cementumd} 22 £F0] fede AL
w9l o]y AL Pitt Ford 579 Hgo
oA o] x| FEA| Fo A o] MTAE o] &8 A+ Ao} dx
39t} Torabinejad 57" MTAS] M XEAJo) 3t A
Toll A MTAZF 7FF A92™, amalgam, Super EBA,
IRM o2 Jepd Ao s Baaith 3k guinea pig
£ o] &3 A= Super EBAS MTAZ} 78 A& <

3

=

163



CHEHA| BHE SIS Vol 25, No. 2, 2000

2 oo AAHFA o] e AeE Buslgry?,

B AT AZRA7F A3AH0E | A s}
7]_;2} }_I.i,‘:]_i ij‘—a-]_g:}\q_ll‘H.l&lQ,Zl,SS). 1341]% lé /‘_;]fit-]loﬂ}q}&
MTA1Z cementum®] Zg Ao} x|F<lthe] F2to] 3
ZEm AFAY AFE B o3 e A
ARG 7l dcta Al e}

MTAS] 9HA =+ Torabinejad $°V¢] Wx|3 thx)
o] dFA3ste SEMog ZAg A3 MTAZF IRM,
Super EBA, Amalgam 2.t} %3] Fold Ro 2 H73}
RAem, Lee T9& 2% AR M MTA7} amalgam
o[t} IRMETH Hed*F&o] Aglen] MTAZ} 714 A7) 3
SAEE 4SS 2da Easisith o3 dne B
A8 2] AFEHAM ZF o] ojFgon, 2o
A8ttt olg g Aole AREE MTAY F%U mess
ing gun WEQ A2 ARG, =38 Torabinejad 52
S g7 9dd F9ore] U 58 L MTAZ} amal-
gam, Super EBAY [RMETH Holt Ao Haslgo
H ol MTAE A4 o2 ¢hds] Az & gl 499
E AR 7 Sle AEE /D 7] gEeE Bty
on, B ¥ Azte} dAsiit.

2 A8 28A 8 F A7le A2RA Y A ol

g FAA F MTAZL 718 453 498 Bgn, 2 e
< Super EBA% 2™, Emdogain®} Ketac Silver7} 743
T Aoz Yt gebd 2 439 492 u 2o
1) 379 A ATEAR AF5BA MTAS AHgald]
A FAgE 2o M uigAslidn & 4 9len, o)
S0 MTAY e 934 d3d& §¢ 1ot g7)5eln
o 8e A7t 2ad Aoz Agd

4070 Aot A AAHQ] HFL FEANA FEA AL o]
30

- MTA 9 Emdogaing AM-3lo] X583 AS WARA,
ZA A 02 vy EAe UL e A8S AU}
1. A=Y Aol lov BE AAFA 2Rz 7
FAT S ES] Afo] AT MTAE A9 2e
TolAE X2 A L] sho]Fo| BT}

2. Ketac Silver 5873 Emdogain 247 A8 9=
g2 E FFE ol AT 5 MY EYE o5
Eaot

3. Super EBAE Z4g & $359 dZuey A=
e 22AE BEY 5 9o, vlud ¢33 Age
2o

4. MTAZ % T2 7P8 vk 45 2ug 2ol

A
A YA FEAQ cementume BAE B2

164

—

Do

w

-3

oo

w0

10.

11.

12.

14.

15.

16.
17.

18.

Hol 7P 2 55 By

=

fad

i
Kl
Mo

. Beavers, R. A., Bergenholtz, G., and Cox, C.F..

Periodontal wound healing following intentional root perfo-
rations in permanent teeth of Macaca Mulatta. Int. Endod
Journ 1986:19:36-44.

. Seltzer S., Bender I. B., Smith J., Freedman I, Nazimov

H.. Endodontic failures: an analysis based clinical
roentgenographic and histologic findings. Oral Surg 1967;
23: 500-30.

Ingle J. I.. A standardized endodontic technique utilizing
newly designed instruments and filling materials. Oral
Surg 1961:14:83-91.

Seltzer, S., Sinai, 1., and August, D.. Periodontal effects of
root perforations before and during endodontic procedures.
J Dent Res 1970:49:332-339.

. Aguirre, R., El Deeb, M. E., and El Deeb, M.E..

Evaluation of the repair of mechanical furcation perfora~
tions using amalgam, gutta-percha, or indium foil. J
Endod 1986:12:249-256.

. Petersson, K., Hasselgren, G., and Tronstad, L..

Endodontic treatment of experimental root perforations in
dog teeth. Endod Dent Traumatol 1985:1:22-28.

. Pitt Ford, T. R., Torabinejad, M., McKendry, D. J., Hong,

C. U., and Kariyawasam, S. P.. Use of Mineral Trioxide
Aggregate for repair of furcal perforations. Oral Surgery
Oral Medicine Oral Pathology 1995:79:756-763.

. Himel, V. T., Brady, J Jr., and Weir, J Jr.. Evaluation of

repair of mechanical perforations of the pulp chamber floor
using biodegradable tricalcium phosphate of calcium
hydroxide. J Endod 1985;11:161-165.

. Himel, V. T. and Alhadaint, H. A.. Effect of dentin prepa-

ration and acid etching on the sealing abillity of glass
ionomer and composite resin when used to repair furcation
perforations over plaster of Paris barriers. J Endod
1995:21:142-145.

ElDeeb, M. E., El Deeb, M., Tabibi, A., and Jensen, J. R..
An evaluation of the use of amalgam, Cavit, and calcium
hydroxide in the repair of furcation perforations. J Endod
1982:8:459-466.

Jew, R. C. K., Weine, F. S., Keene, J. J., and Smulson,
M. H.. A histologic evaluation of periodontal tissues adja-
cent to root perforations filled with Cavit. Oral Surgery
Oral Medicine Oral Pathology 1982:54:124-135.

Balla, R., LoMonaco, C. J., Skribner, J., and Lin, L.M..
Histological study of furcation perforations treated with
tricalcium phosphate, hydroxylapatite, amalgam, and life.
J Endod 1991:17:234-238.

. Sinai, 1. H.. Endodontic perforations: their prognosis and

treatment. J Am Dent Assn 1977:95:90-95.

Martin, R. L., Gilbert, B., and Dickerson, A. W..
Management of endodontic perforations. Oral Surgery Oral
Medicine Oral Pathology 1982;54:668-677.

Arens, D. E. and Torabinejad, M.. Repair of furcal perfora-
tions with Mineral Trioxide Aggregate: two case reports.
Oral Surgery Oral medicine Oral pathology 1996:82:84-88
Frank, A. L.. Resorptions, perforations, and fractures.
Dental Clinics of North America 1974:18:465-487.
Oswald, R. J. Procedural accidents and their repair.
Dental Clinics of North America. 1979:23:593-616.
Benenati, F. W., Roane, J.B., and Biggs, J.T.. Recall eval-
uation of iatrogenic root perforations repaired with amal-
gam and gutta—percha. J Endod 1986:12:161-166.



19.

20

21,

22,

23.

24

25.

26.

27,

28.

29

30.

31.

32.

33.

34.

35,

36.

37.

38.

.Kvinnsland, 1. , Oswald, R. J. , Halse, A.

AZA04A Super EBA, HKetac Silver, MTA®} Emdogaing O3} A|2EX|E MIAR0f #st o7

Alhadainy, H. A. and Himel, V. T.. An in vitro evaluation
of Plaster of Paris barriers used under amalgam and glass
ionomer to repair furcation perforations. J Endod
1994:20:449-452

, and
Gronningseter, G.. A clinical and roentgenological study of
55 cases of root perforation. Int Endod Journ 1989:22:75-
84.

Lantz, B. and Persson, P.. Periodontal tissue reactions
after surgical treatment of root perforations in dogs teeth
a histologic study. Odont Revy 1970:78:51-62.

Bramante, C. M. and Berbert, A.. Root perforations
dressed with calcium hydroxide or zinc oxide and eugenol.
J Endod 1987:13:392-395.

Oynick, J. and Oynick, T.. A study of a new material for
retrograde fillings. J Endod 1978:4:203-206.

.Dorn, 8. O. and Gartner, A. H.. Retrograde Filling

Materials: a retrospective success—failure study of amal-
gam, EBA, and IRM. J Endod 1990:16:391-393.

Dazey, S. and Senia, S.. An in vitro comparison of the
sealing ability of materials placed in lateral root perfora-
tions. J Endod 1990:16:19-23.

Torabinejad, M., Watson, T. F., and Pitt Ford, T. R..
Sealing ability of a Mineral Trioxide Aggregate when used
as a root end filling material. J Endod 1993:19:591-595.
Torabinejad, M., Hong, C. U., Pitt Ford, T. R., and
Kettering J. D.. Cytotoxicity of four root end filling materi-
als. J Endod 1995:21:489-492.

Torabinejad, M., Smith, P. W., Kettering J. D., and Pitt
Ford, T. R.. Comparative investigation of marginal adap-
tation of Mineral Trioxide Aggregate and other commonly
used root-end filling materials. J Endod 1995;21:295-299.

. Torabinejad, M., Higa, R., McKendry, D. J., and Pitt Ford

T. R.. Dye Leakage of four root end filling materials: effect
of blood contamination. J Endod 1994:159-163.
Torabinejad, M., Rastegar, A. F., Kettering J. D., and Pitt
Ford, T. R.. Bacterial leakage of Mineral Trioxide
Aggregate as a root-end filling material. J Endod
1995:21:109-112.

Torabinejad, M., Hong, C. U., McDonald, F., and Pitt
Ford, T. R.. Physical and chemical properties of a new
root-end filling material. J Endod 1995:21:349-353.
Torabinejad, M., Hong, C. U., Pitt Ford, T. R., and
Kettering J. D.. Antibacterial effects of some root end fill-
ing materials. J Endod 1995:21:403-406.

Torabinejad, M., Hong, C. U., Pitt Ford, T. R.,
Kariyawasam, S. P.. Tissue reaction to implanted super
EBA and Mineral Trioxide Aggregate in the mandible of
Guinea Pigs: A Preliminary Report. J Endod
1995:21:569-571.

Torabinejad, M., Hong, C. U., Lee, S. J., Monsef, M., and
Pitt Ford, T. R.. Investigation of Mineral Trioxide
Aggregate for root-end filling in dogs. J Endod
1995:21:603-608.

Armitage G. C,. Cementum. Bhaskar SN(ed). Orban' s
oral histology and embryology. 10th edition, 175-195. St
Louis: Mosby Co., 1986.

Bosshardt D. D., Schroeder H. E.. Cementogenesis
reviewed. A comparison between human premolars and
rodent molars. The Anatomical Record 245:267-292, 1992
Brookes S. J., Robinson C., Kirkham J., Bonass W. A..
Biochemistry and molecular biology of amelogenin proteins
of developing dental enamel. Archives of Oral Biology
1995;40:1-14.

Heijl L.. Periodontal regeneration with enamel matrix
derivative in one human experimental defect. A case

39.

40.

41.

42.

43

44,

45

46.

47.

48.

49.

50.

51.

52.

53.

b4.

55.

56.

report. J Clin Periodontol 1997:24:693-696.

A48, A, &5 A4 e AF-ATE AEA By
Lol 2XE A Aok A7 XA EEEIR) 24: 286-
298, 1999.

Donath K., Breuner G. A., A method for the study of
undecalicified bone and teeth with attached soft tissue.
The Saege-Schliff technique. J Oral Pathol 1982;11:318.
Callis, P. D. and Santini, A.. Tissue response to retrograde
root fillings in the ferret canine: a comparison of a glass
inonmer cement and gutta percha with sealer. Oral Surg
1987:64:475-479.

King, K. T., Anderson, R. W., Pashley, D. H., and
Pantera, Eugene A. Longitudinal evaluation of the seal of
endodontic retrofillings. J Endod 1990:16:307-310.

. Alhadainy, H.A. and Himel, V. T.. Comparative study of

the sealing ability of light-cured versus chemically cured
materials placed into the furcation perforations. Oral
Surgery Oral Medicine, Oral pathology 1993:76:338-342.
Hammarstom L.. Enamel matrix and cementum develop-
ment, repair and regeneration. J Clin Periodontol 1997,
24:654-668.

Hammarstrom L., Heijl L., Gestrelius S.. Periodontal
regeneration in buccal dehiscence model in moneys after
application of enamel matrix proteins J Clin Periodontol
1997;24:669-677.

Pontoriero R., Nyman S., Ericsson 1., Lindhe J.. Guided
tissue regeneration in surgically-induced furcation defects.
An experimental study in the beagle dog. J Clin
Periodontol 1992:19:159-163.

Caffesse R. G., Nagjleti C. E., Plotzke A. E., Anderson G.
B., Morrison E. C.. Guided tissue regeneration and bone
grafts in the treatment of furcation defects. J Periodontol
1993;64:1145-1153.

Robert P. M., Frank R. M.. Periodontal guided tissue
regeneration with a new resorbable polyactic acid mem-
brane. J Periodontol 1994;65:414-422,

Pitt Ford T. R., Andreasen, J. O., Dorn, S. O., and
Kariyawasam, S. P.. Effect of Super EBA as a root end
filling on healing after replantation. J Endod 1995:21:13-
15.

Pitt Ford T. R., Andreasen, J. O., Dorn, 3. O., and
Kariyawasam, S. P.. Effect of various Zinc Oxide materials
as root-end filling of healing after replantation. Int Endod
Journ 1995:28:273-278.

Chong, B. S., Owadally, 1. D., Pitt Ford, T. R., and
Wilson, R. F.. Cytotoxicity of potential retorgrade root-end
filling materials. Endod Dent Traumatol 1994;10:129-
133.

Trope, M., Lost, C., Schmits, H. J., and Friedman, S..
Healing of apical periodontitis in dogs after apicoectomy
and retrofilling with various filling materials. Oral Surgery
Oral Medicine Oral Pathology 1996:81:221-228.
Owadally, 1. D., Chong, B. S., Pitt Ford, T. R., and
Watson, T. F., The sealing ability of IRM with the addi-
tion of hydroxylapatite as a retrograde root filling. Endod
Dent Traumatol. 1993:9:211-215.

Moloney L. G., Feik, S. a., and Ellender, G.. Sealing abili-
ty of three materials used to repair lateral root perfora-
tions. J Endod 1993:19:59-62.

Lants, B. and Persson, P.. Periodontal tissue reactions
after root perforations in dogs teeth: A histologic study.
Odont Tidshr 1967:75:209-236.

Lee, S. J., Monsef, M., and Torabinejad, M.. Sealing abili-
ty of a Mineral Trioxide aggregate for repair of lateral root
perforations. J Endod 1993:19:541-544,

165



LH3HA| 22 ESESIA] Vol 25, No. 2, 2000

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

Fig.
Fig.
Fig.

Fig.

Fig.

166

O 00 =1 O O i W DN

—_
[l

—_
—_

12.

13.

14.
15.

16.
17.
18.
19.

20.

=
WESELREL

. Ketac Silver Group; Immediate postoperative radiograph

. Ketac Silver Group: 3 months postoperative radiograph

. Super EBA Group: Immediate postoperative radiograph

. Super EBA Group; 3 months postoperative radiograph

. MTA Group; Immediate postoperative radiograph

. MTA Group; 3 months postoperative radiograph

. Emdogain Group: Immediate postoperative radiograph

. Emdogain Group: 3 months postoperative radiograph

. Ketac Silver Group: The large chronic abscess formation under the perforation is shown.

. Ketac Silver Group(x25): The arrow points to plaque, chronic inflammatory cells beneath the restora-

tive material and epithelium beneath the repair.

. Ketac Silver Group(x40); The arrow points to the surface of the material with an accumulation of

PMNs an the surface.

Super EBA Group: The chronic abscess with capsular formation walling off the toxic material from he
healthy tissues is shown.

Super EBA Group(X15); The EBA material and lateral root surface without resorption of the dentin
cementum complex and a large infiltrated inflammatory cells are shown.

Super EBA Group(x40); Plasma cells and lymphocytes are shown.

MTA Group: Note the close approximation of new osseous apposition and new osseous cementum
attached to the material.

MTA Group(x25); New PDL attachment from the bone and inserting into the MTA material is shown.
Also the resorption area on the lateral root surface with new fiber insertion is found.

MTA Group: The arrow points to new apposition of osseous cementum attched to the MTA material.
Emdogain Group: The large abscess impeding new bone apposition is shown.

Emdogain Group: The arrow points to a mixed abscess with capsular formation and minor resorption of
the lateral root surfaces.

Emdogain Group(x25): A large predominant polymorphonuclear, leukocytic inflammatory infiltrate is
shown.
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