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Table 1. Experimental design

Group Treatment
Control Flap operation and plaque control

Experimental 1 Horizontal tooth movement without plaque control after flap operation
Experimental II Horizontal tooth movement under plaque control without flap operation
Experimental III Horizontal tooth movement under plague control after flap operation

2. AZ2F A¢F 945 943 HX R Aol

4 ¥ % 8 Entobar(Sodium pentobabital 100mg/2ml, ###<%) 30mg/kgo 2 &
A et AN A7) 2 2% lidocaine HCIZ F2013 @ ¥ &9 .93 A2a
TAE TAZRATL 479 A{713F A0 R S20H 8 8 A3LTFA 24
of ®etg Y3 fissure burg AHE-3te] o] Hole] 24& Y Y FdMe #4F
G & PRy AR FEFLE & AAT F 2L SIS
ATl 22 At TEAFE FEE =3 5/4Ye] A F @4
AFzAd A E vied 244 R 94F ATRoAM Y AzFds &g W
A A U8 £ Ao, vk R FAuFo] 23E 238 SYALE
AAST B4E A4S F 2Y OITE A9 Urlx ToA eernad AY
st ch(Fig. 1). old gtald A=F 7[AF Axste A2y € 94 28n
X 2ol #%] 1/4 round burg AHE-3}e] notch& #¥/d3t3L reference point2 Ak
o, o] AJ71%-¥ 0.2% chlorhexidine digluconate solution©.2 vjd 1314 X& 2 3ld
AHzEE APt FerAd AFE A8 2714¥e] Ad F #3F9] Entobarg
R Fatsie] 2L PR LY Uz A Holo]F& AgiHed, 773
Nuege ASse 139 Aok st A4xPASG AINFANE cast metal
bridge&, ©1FA1A Ao} 3ot M3 TR o= cast metal crownd FAE F 0018
x 0025 inch bracket& 2&3: 4z cementZ H2tstgion, 0016 x 0.022 inch
stainless steel sectional archwire® F¥2 22 A=A T2 ¥ & A32Tx7}
SA 202 o]FEHEE 319 434 T X9} A44TFA] Aloldl| open coil spring & AH&-3
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Fig. 1. Clinical appearance after formation of Fig. 2. Clinical appearance at the initiation of
advanced periodontal breakdown orthodontic tooth movement

=

Fig. 3. Clinical appearance after completion of Fig. 4. Radiographic appearance after compl-
orthodontic tooth movement etion of orthodontic tooth movement

o XA Y& 713 thFig. 2). AololF & ARSI 48 &2 Aehzd & T3
o AY 23 AY e Aol 8¢ w714 0.2% chlorhexidine digluconate
solution® 2 vl 134 X&Ast Aejzd & AdstArh 2 He A4 ¢4
Wl A §AE & YEE stress and tension gaugeE AHE-Ed 50-60gm B EE FH &
st HotolFAl -8t ATFAZE YT E WA st Ao} A2LTA
& 2ASAY. spring 4Fvivh A FA 2 47195 oF 3mme] AotolFo] &
oW thFig. 34). XotolFo] Bk F o 4FF< I Helel A £EHez FAF F
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AgzAW dFAES FE, ddde I R F5, AFAU T3 B¢ =2%H
A7g A

m. dd=

7h =2 =&Y o

1. 24% % 4944& A%

=Ly 244 % 45 AR 2% 2L v FASAY. e A2
A& w notch) AWAAFA olFHALH FI rete peg7t e A HEEAY
E3E YeiAG. A2 A3 ZERAM A8E9] notche] A8 1/3714] A=A
24 notch 7IAF2FE 8 PP L v|gsiglen F2 43 PP 2RE AHA
£ ¢4e Uiy, 845t Fo A ¥ notchi 919 ZYZAHAAT F42HY
FFAEY A &ol BN A 39 ARzAde FHAZY PY&e] AY
AA. AWt o) notchH Ao A= FHodA HPdvs A& oA
oo AFAAEFRL ZAAHY §4& Uehi(Fig. 5, 6).

2. N2l 24& ® Y4S
WETY A2/ % SAHEH Ao 4&e 2% 232 v¢ FARL
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Atk 2 AEEH7} notchs) FLFA7A shol T £A& R FYYL A
9 ANz AzA9 EolE notch®l 13 AAAAT AR 2€ {7
notchol M Aot Y4o] BAHAL 33 3E R notchEHIM 2] FFTAXE
&L A9 UNHFig. 7, 8).

L Y 129 =Xy a9

1. &
7h 24& 2%

A3 ] shitolE e 2P v FAHA Ay 2987} notchs) AHH/30 9
AR e AN A9 g det A% AFAZY A&l BAHALY o HFAXE
A& H-$171A rete peg7t 4R H e AFS A9 EJ L& BA A2H Y ¥
£ dZZY FAHA notchd] 4473 AFo] X o 2PN seF 2T
A3 A&Ro] YAHND A Z Yol & & Ao A=2F Y 714 %7} notch 3t
WAAR & G E dehdd. Yo de] E4HI AF ATl F
ol A& Bgon Fyst Xofd Ato]o A A7} FAFHU L™ notchdtFof 0]
 A2FEFE BQHFig. 9).

W AZe|AN 4%

et AdFME F&3 B4 rete pegE 71 4971 notchd} FHFA7A 8
ol 3e A7& BA N2AY ¥l notchit}h 43t 3o f1XdAey 3
Eotale] s gEEHUY 4 ASEE et AYetdo] gAs e Fdol v
Bt sk oh(Fig. 10). '

2. ZAAdH

7hH & A2



A3 7} notchd] sHEAARAA Y o] FHL ARzAdE AE 4FA
¥o &3 A Az 9 37t FFHAG A2 gole dxTY 44 =
Ao vE o shde) 9AGHon FAZTHIAE FAHAUSG notchdH -9 A S
EAsd Hetd ol AgYetde] JAHEe FAo] BEHUHFig. 11).

SR EREREY

A3l suelEoz 45s 2R} notche] /30 AN E A& BYeH
Anare) gz A8 IFAZY ool FRHYT. A=A wolk Y=
23§48 notche] 81/30) A HYAL notchol AP AZITHY APz
AN AFAE Ag3 B Are $ASAA dehon o4t 4 AFART
¢ RHFig. 12).

ch &Y O22 =&Y 49

L s
CECER R

notche] FZHA7HA A2 vheh pgol Y YY) 21 BYOY 4
%0 AT AL AY [T HH Bo) YAY £A¢ BHoH rete peg®) ¥
HE $857 stk AZ2F9 FolE notchel SRAARS AAFHLY 4Y [F
3} fAlSA AZZS) 71A%7 notch SAARRT O sl ANGE FRG &
42338 Yehian Hetde FLuger AFANITRE by AA¢ uy
.

W) X 2o)/l% f4F
4 o]l 293 £ notchd] FFHAd HAsev] 485 9 notchell AR A
Tz g dFAEY Hgo] FFHUD. notcholl AHT AF=AY A =2Fe
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33 € F3¢ F£3E%97 deigen F& AFAAFRE EAHFig. 13).

2. A%
7hH €44F A2F

2982 L notchdt¥ ZHZRANAMY FFE GFHE J&3 €7 497} notch
FYAARTA o] £7& BT A=2IZYuY W g Xz g7t
notch 71A F 1 t} 3} 7o YX e £FXN2E &E Byen A4 etz o] notchs}
¥ A2 EAY YA E FHA g4 Fdo] gRHALY AFAYFH
o] %zt WA JElRcH(Fig. 14).

W) A28 24

488 AgzA] FTEY JZAE Yoo BRYYSY notch ¥ A 2 82
AN AZAE A vad vjoksidon 4l BURE notchsl FAES9) 9
Ak AZAY ol Y I v8) 228 FP& RgoU £7ToAY &
Ae FHEA Yo gt Y& AFANFNE Bk

2t 48 M2o =235 24

1. &
7h 24& AR

3844317} notch®) A AF74A 3bE o] F=H A en (=AY EolE notchd] F
LE9 A3 Aq2AY 9FAEY &2 vgsden F4E (2dWE
up2} AQdetde) Y= Fdo] BEHUL

W) A2l AR 44E
AEAvle) o5 L N2Ae wol, YFHES YEAEE WEES Aol
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ERERES
(Fig. 15).

2. AAZ

(R ]

7hH 444

Aay

223 fAsIA oW Hotd 4 R FE NFAAILY £A& B9

29 € notch®] B H73AFAAN Ay et thix glon] 43t vjofd o
FTHAE A go] BEFULT FAEFHAE FAHA gt AZ2A 9] ¥l € notch]
FTTEA AAst A 123 AY [T 9 YAS A2 7o w8 N 2TH&E0] He
FEE BRI AFLRFT] WA 2 notch R notchdhd 2ol EA3d 9

GAYZ APYetdo] Y £2¢ BAHFig. 16).

Table 2. Apical termination of junctional epithelium relative to the notch

Site Group | Control Exp. 1 Exp. I Exp. II
Mesial = = = =
Pr
essure Furcation-Distal = = = =
Tension Distal - - - -
Furcation-Mesial = = = =
+  coronal to the notch
= ! in the notch
- : apical to the notch
Table 3. Alveolar bone morphology adjacent to the root
Site Group Control Exp. I Exp. O Exp. I
Pressure Mesial H A A H
Furcation-Distal H A A H
Tension Distal H A H H
Furcation-Mesial H A H H

H : Horizontal bony defect
A : Angular bony defect

_11..



) 2ol F 24E

A ¥397t notch F5A7HA] sh3olFH AR X 24 €] ¥olE notchs] 3141/3
gt EFY IR 24E 243 FASIAT P39 23 notch
oA Aoty o] BAEHND FWHT ARz v]gg AFHEY P&l
veten godtiede (U 2§20l YHHAARFig. 17).

Table 4. Level of alveolar bone crest relative to the notch

Site Grovp Control Exp. I Exp. I Exp. I
Mesial = = = =

Pressure Furcation-Distal = - - =

Tension Distal = - - =
Furcation-Mesial = = - =

+

. coronal to the notch
. in the notch
: apical to the notch

Table 5. Degree of inflammatory cell infiltration in the connective tissue

Site Group Control Exp. I Exp. I Exp. I
Mesial + +++ +4+ +
Pressre b reation-Distal + e e .
. Distal + s ++ +
Tension b reation-Mesial - s . .
+ ! no or mid
++ ! moderate
+++ | severe

Iv. &8 & 3%

AFAge] Y=Y AR2FAF I3 J2F F4o] of7jd ] oo U@ Nax
Frte giloly WAMAHA EE ojdraTel 48 d4H YA F2 o|FolA
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o Y AFzFe AFA A4ty Y45 §A A2 ZHY R A2 Fo
ARART B¢ ARZAA Y45 Ro] uiFa e, Ellegaard} Loe™, Roslings
We gag A7z £€F59 93H HrldA ol @ AFzA Y AAo] oyttt
I Bugg ot olsh 2 YA 24 AFRAF A HAE B3 ¢INAF
A RFPPHBB geipg g AREAN veld & AE B AU A=A
ARZE A& Yrishr] fsiMe FEAYE 3 274 i AT 71E
stk 493 X3¢ orthodontic elastic®® o]} cotton floss ligatured AHg- o2
A oob7lE 4 JIAEYP®, B AT 242 % 943 RN E 23A8 2
&2 E A8yl ¢8iA fissure bur& AH83std 3mm ZHeol¢] 3-wall angular bony
defects®&, AZ)AFINE 8 2T 2&FE Y457 84 2mm Hold
horizontal bony defects& ¥4 & ¥ orthodontic elastic thread& X2 & 7ulel 571¥
T AFe2N HolojgAd AFHE NF2AJHE o7|AF & A
29N E Role XNFAY F&F N2FAs ZEFAN Sl Lol
B¢ 9440 2™® 273 4R nagqed, 8 479 W2 24
2 3 Y42 2R A ol g A4 F4do] Vel Catond Nyman™'e 9450]
Aol Tl ot AxH ¥old Frle dAdn Busded, & 4
FAXNE APEZYAYL A2TAs} A& FEAE FYE 2248 B4 2y
24730 A& NAEREH AFeo Po 2 A3 A2k Paturst Glickman™
ol Biugte tE2A & dredMe JIARZREY YA L vt F2 3%
B Aoz RE AAAE & Hehlded, 34EHE Fod 93 22FU
EAste AFAZY A&l oY HH BAFdeAe 23E 71 AAAT F
AFE Ag2Ad] dFol Q& 3¢ 2ol v FY Aoz ARE
Aoz N AFAEY AFA 497t A2AE wet shfolgeid 1 ¥
Ao Y& o)Bo2HN A2 M2 E APz R Fo] YAEHE A& WA
oM AFA8L 71D L5oldl UE dh) AQAA AF ] k29 A2Y
of 2gzAe ARAL YYHu HPo AHE ARRAFAE HEy] HF
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g 7A] &AF 2§z RARGE o]dd =2d A2V E wd AN D H
v o] it og A48 BAZRYUYHPABD gt EllegaardF 0L U450l
A, Crigger$™ 3} Nilveus57 7oA 22048 Waol @ BAHY A%2 &
Joze ¥4 ARAHE 719¥ 5 902 $3.29), HampsO'e 5629 9434
FAY B A 2oMY YA £&F FAzAY AAL dojvA] geva Rud
A 2 dFANE 2Ty 2 - 44& 28 L 2 M%AA notchFA7A 9
Agte 2 AR £3¢ R

Listgarten® & d50ld e ££F =28 ot Jotal $lo AQYetdo] 3
A=t a st en, Frank5*, Listgarten® Rosenberg® & Qo] A otk X
ge&F A2 ARG A Bag v Qe ol#F Wt YL A
zo) A 71 dste A2 98 ojFolRE RO JAA T JFRP Ly o
A5 E At 4 01-05mm ZEY £F02AM F2 7|F2ARY Y X2GF
2 R T BaHAed®® B d79 22 243 % 843 23404
£ notch®] LA AR7HA] A8 YGA o] BAHR0H X 2o A XE notche] F
LEA7A A5t ot o B F9] ARE HAG, o]} AL d=2¢ 2AL 2
el XxF AE&N ¥ AL 7Msdida sioets FRAdE e bl
Fo| dojun] Mot YHYHEE v|gstng o g A&EH Y e % X
FzAY AL 294 7|R817t o2& ALz AlREH.
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EXPLANATION OF FIGURES

5. Photomicrograph shows long junctional epithelium, new bone filling in angular
bony defect and new cementum formation.

(distal side of control group ; H & E, x20)

. 6. Photomicrograph shows new bone formation and localized inflammatory cell inf-

iltration in the connective tissue adjacent to the notch.
(distal side of control group ;s H & E, x 60)
7. Photomicrograph shows long junctional epithelium, new cementum: formation
and minimal bone formation.
(mesial side of furcation area of control group ; H & E, x40)
8. Photomicrograph shows junction between apical termination of junctional epithe-
lium and new cementum, and no inflammatory cell infiltration.
(mesial side of furcation area of control group ; H & E, x100)
9. Photomicrograph shows the pocket epithelium, angular bony defect and mild root
resorption, (pressure side, mesial side of experimental group I ; H & E, x40)
10. Photomicrograph shows heavy inflammatory cell infiltration in the connective
tissue, angular bony defect and cementoid formation along resorbed root surface.
(pressure side, distal side of furcation area of experimental group I ; H & E, x40)
11. Photomicrograph shows reduced alveolar bone crest, angular bony defect and
new cementum deposit over the old cementum.
(tension side, distal side of experimental group I ; H & E, x100)
12. Photomicrograph shows heavy inflammatory cell infiltration in the connective
tissue and small angular bony defect. " (tension side, mesial
side of furcation area of experimental group I ; H & E, x40, x100)

13. Photomicrograph shows heavy inflammatory cell infiltration in the connective
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tissue and angular bony defect. (pressure side, distal
- side of furcation area of experimental group Il ; H & E, x40)
Fig. 14. Photomicrograph shows reduced alveolar bone crest and thickening of cemental
layer. (tension side, distal side of experimental group II ; H & E, x40)
Fig. 15. Photomicrograph shows apical migration of junctional epithelium and
unchanged level of alveolar bone crest. (pressure side, distal side of furcation
area of experimental group Il ; H & E, x40, x100) '
Fig. 16. Photomicrograph shows apical migration of junctional epithelium, mild inflam-
matory cell infiltration in the connective tissue and increased periodontal liga-
ment space.  (tension side, distal side of experimental group IIl ; H & E, x40)
Fig. 17. Photomicrograph shows apical migration of junctional epithelium and mild infl-
ammatory cell infiltration in the connective tissue adjacent to the notch.

(tension side, mesial side of furcation area of experimental group Il ; H & E, x40, x100)

AC : Alveolar Bone Crest IC ! Inflammatory Cell Infiltration
AD : Angular Bony Defect N : Reference Notch
AT : Apical Termination of Epithelium NB : New Bone

B : Alveolar Bone NC : New Cementum

C : Cementoid OC : Old Cementum
CT : Connective Tissue PL : Periodontal Ligament Space
EP : Epithelium RR : Root Resorption
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-ABSTRACT-

THE EFFECTS OF HORIZONTAL ORTHODONTIC TOOTH MOVEMENT
ON THE PERIODONTALLY DISEASED TISSUE IN DOGS

Kyung-Ho Kim

Department of Dental Science, Graduate School, Yonsei University
(Directed by Professor Young-Kyu Ryu, D.D.S.,Ph.D.)

Most adults, unlike growing children, have some periodontal problems‘which can influence
the outcome of the orthodontic treatment. In cases where periodontal disease progression
resulted in marked reduction of periodontium, orthodontic treatment could result in the
worsening of the periodontal conditions, and therefore orthodontic treatment planning in such
adult patients requires special considerations for the periodontal problems.

This study investigates the effects of horizontal orthodontic tooth movement on the
changes in the mesial, distal and furcation areas of the disease affected periodontium of adult
dogs with advanced bone loss. Six adult dogs with healthy periodontium were selected, and
mandibular 2nd premolars were exftracted. In the mandibular 3rd premolars, angular bony
defects in the mesial and distal sides, and horizontal bony defects in the furcation areas
were created. Those that received the flap operation and plaque control were designated as
the control, those that had horizontal tooth movement without plaque control after the flap
operation as Experimental group I, those that had horizontal tooth movement under plaque
control without the flap operation as Experimental group II, and those that had horizontal
tooth movement under plaque control after the flap operation as Experimental group III. The
control group was sacrificed 2 months postoperatively, and the experimental groups were
sacrificed 5 months after the initiation of tooth movement. Specimens were histologically
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analyzed under light microscope. The results were as follows;

1, After the horizontal tooth movements, Experimental group I and II showed angular bony
defects in the mesial sides of the roots and the distal sidesof the furcation areas, which
correspond to the pressure sides.

2. After the horizontal tooth movements, Experimental group I and II showed decreased level
of alveolar bone crest in the distal sides of the roots, which correspond to the tension
sides.

3. Long junctional epithelium in the control group has not been replaced by periodontal
connective tissue after the horizontal tooth movements.

4. Limited formation of new bone was observed in the angular bony defects in the mesial
and distal aspects of the roots in the control group.

5. Inflammatory cell infiltration in the connective tissue was most severe in the Experimental
group I, followed by Experimental group II, III, and the controf group im that order.

These results seem to indicate that plaque control was the most influencing factor in the
alteration of the periodontal tissue after the hotizontal tooth movements in the periodontal

tissue with alveolar bone defects.

% Key words : periodontal disease, adult, horizontal movement, plaque control, junctional epithelium,

apical migration, new bone, angular bony defect, alveolar bone crest
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