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Fig. 1. Schematic drawing of alveolar crest height
indicating the distance from cementoenamel
junction(CEJ) to alveolar crest(AC).

0. 95 [het 3 e

A3 @Y T PLst 134 nFFAN =
ke g 216W 9] wFAAE A2 A
t}. o] Aol wYX B} AFAEE H2 Aol 9l
WYX 8 AZAIS A B F Aoz 129 Yo 98
hegn} Alzle] A8, n4 wAHGA AEE
Aoz 129 o)A Wty aFAE ¢8A AlF A
2, FABAE 7R dE WS A9 4
& 1049 (A7 619, Faf 43%)olom, T
112v (3=} 789, 22} 344)o) e} g Het
2.2 134 170 (84l 1070 €144 171 €)ol 3L, 3
9 HF A3 204174 -334 1ALD)ol Ak 17
A RARAXNZ A8E 7|7HE AT Hi B,
AQ1Fol B 28 Aotk el AlLTFA v Aot
o] A1&TFX ¢} stete] A2hTH 9] WA} o] FolH
7= AT 508, AATA 508t

rC 2 rlo o2

2. O &4

D AZ

A8 A% sxga AR (PM 2002 CC Proline,
Planmeca)el A 33t 2% A1 729 24, 44 #F
9le] N %ZF EHol(alveolar crest height)E caliper=
ATt X 2& Eole W T2 74 A (cemento-
enamel junction)o|A] 2] ZZ¢] 2374 (alveolar crest,
A ZABAA ot Aol F3EHA 0.06mm FFolA
Azslo] 7 &z BASATHFig. 1)
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Table 1. Alveolar crest bone levels in pre-treatment panoramic views.

Distal 0.25%£033 1512050 = 0941071  083X08 NS
# 16 0.89x0.77 026033 wxx
Mesial 007£016 0421030  #= 028032 016X025 NS

Distal 023033 1421036 == 083F066 0771074 NS
# 26 084069 0161023  #xx
Mesial 005+0.10  043%023 === 0217026  009£017 NS

Distal 0427033  150£052  #xx  099+065  093£078 NS
# 36 096£070 0652045  #xx
Mesial 041031 0861045 == 0672048  059%040 NS

Distal 0371027  144+047 === 0967063 087071 NS
# 46 093066 0772049 *%
Mesial 0602040  096F052  =xx  080£048 073050 NS

NS | not significant, Sig. ; Significance, ** @ p<001, *++ : p<0.001

HARA, WetA A AA = XAt 229 2 &2 m oA
ARA Xo} AU MM Q&3 K97 3
QoY QzAge 2FAdst ARG Yol )8t 1. g &8 A2 =
WA Xoldol Qg Fo] /M AL FAR 319
} S48 RAANE A AZZ ST 3PS o, AL
S AATEY RE RHoA et Eﬂ wiokom
2) BA EA (p<0.00D), YA F-97F 24 FHETE BE A SN
O A8 A 2T $5& J9 T vyt oA o @& FFolqdt (p<O.0D. oﬂx}—;%—% &
@ ANz A3 2T 538 vusid AdET RE ASA & o ¥ 2T FES
@ Omm-2mme] XZF Eolx AHAolgts oA BAA T F93 A= gltH(Table 1).
9 51 71xetd A7 AP A7 Fo 7}
Zh Aol whel, W] f-5ol upeh A 2F go 2. A &5 XEE =0 dln
7} 2mm ©]4Ql F9e £& 2AlEE I, A2
& %017} 2mm o]/F<l F97F & Folge 9l EE OelA g F A2E FFo| FYsH H
v e W5(%)E TakHh wokth (p<0.001)(Table 2)
@ Az AF AN2T AFS A3 o, o9
R e e i S Erd ) ) oA Yo e 3. I0il (2 HI&A XIEZ =01 HIE0) Bigt Hiw
of AAwa ZAW7re] x}o]lE Student's t
testE B3te] HA3AT A7 93 A2 F AN2E i—fom 2mm o] 33l F97t g FHEE A
A Ee X8 F FRA A7 A FE = U NEe Agweo] A8 A %M A5+
og2H dART. ¥ FAE AEd 93 A 1%2 24 542;1031 AolFo] A7 A 26%1A 27
3o 2HHUSE, Y = A5 o5 T 5% 2 S7HEAY ARl A X & Holl& et
A zFo| FAHAUSTE on gl #HZ A A TAH], A7 Fol| &= et 5 Al
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Table 2. Alveolar crest bone levels in pretreatment
and post-treatment panoramic views of all
subjects.

Distal 090 076 124 082 *kk

#16
Mesial 023 030 053 047 *Hk

v % Distal 084 069 117 072 bk
Mesial 016 023 053 046 %
Distal 097 070 134 077 *xk

i Mesial 064 045 093 049 ok
Distal 093 066 129 0% *kk

# 46
Mesial  0.77 049 106 050 *kk

CHXILWEAl 30z 63, 20004

Table 4. The comparison of changes of alveolar
crest height between adolescents and
adults.

Distal

030 031 038 038 NS
P10 Mesial 031 033 020 038 NS
Distal 033 027 035 034 NS
- Mesial 034 032 029 037 NS
Distal 035 034 041 047 NS
- Mesial 044 041 -037 068 otk
Distal 028 0.30 042 035 ok

# 46

Mesial 029 040 029 049 NS

Sig. ; Significance, *** : p<0.001

NS ; not significant, Sig. ; Significance, ** : p<0.01, *+* : p<0.001

Table 3. Frequency of alveolar crest height more than 2mm in adolescents and adults.

‘16 Distal 104 0 0.00 104 0
Mesial 28 0 0.00 29 0
Distal 104 0 0.00 104 0

#26
Mesial 31 0 0.00 34 0
Distal 104 0 0.00 104 0

# 36
Mesial 87 0 0.00 91 1
Distal 104 0 0.00 104 0

# 46
Mesial 89 0 0.00 89 0

000 102 9 882 102 36 3529
0.00 25 3 1200 3 0 0.00
000 103 7 679 103 22 21.35
0.00 13 4 307 24 0 0.00
000 101 13 1287 101 36 35.64
1.09 9% 4 421 91 4 430
000 104 13 1250 104 31 20.80
0.00 98 5 510 % 7 729

7% PAlHe) g EL W E Bygon Aot &
Z AN A 9AHEe] X5 o8 s EHE Z
7+ B9 Y (Table 3).

B §93 22 Holx] gokon} e H& AT
28] AWM X7 T AT F 24 Fo] 79
A o AQPon (p<0.001), 3tet $= AT
AN AT T 2 Fo| AZTHET {9
3 B 3tk (p<0.01)(Table 4).
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Table 5. Frequency of alveolar crest height more than 2mm in extraction and non-extraction groups.

506 100 19

Distal 99

5

# 16

Mesial 15 0 000 21 0

Distal 100 3 300 100 17
# 26

Mesial 13 0 000 24 0

Distal 99 4 404 101 12
#36

Mesial 86 3 348 9 3

Distal 101 4 39% 101 13
# 46

Mesial 89 4 449 90 7

1900 115 1 9% 114 21 1842

000 38 0 000 40 0 0.00
1700 115 5 434 114 16 14.03
000  3H 0 000 38 0 0.00
11.88 115 9 782 114 24 21.06
329 106 0 000 106 1 0.94
1287 114 9 78 114 17 1491
77 103 1 097 104 2 192

Table 6. The comparison of changes of alveolar
crest height between extraction and non-
extraction groups.

Distal 047 039 024 027 *Ek

- Mesial 027 030 02 038 NS
Distal 044 034 025 025 bk
= Mesial 053 052 028 027 NS
Distal 047 048 031 032 *x
- Mesial 014 062 -010 074 *
Distal 042 040 029 025 *k
# 46

Mesial 031 0581 028 040 NS

NS ; not significant, Sig. ; Significance, * ; p<0.05, ** :
p<0.01, *** : p<0.001

A =720 (2 I8 X2 =0 BIES H

19 H97t B HA%E 9
B Q87 Aol v} ‘?—-_-‘ﬂi%ﬂﬁ
0%2., BIEX] ol A 18%Cl A 28% 2 F7}

Holoh dX7E A A= A1 TR GAEA A,

H | 28 st &2 A I 7] LAHAN X5
oz 71 2 W% =712 HHt) (Table 5).

6. 24X K20 [E RixE= HaigCl Ul

R e B FRY RE 94 WA Fo A
o ] ].

o B2e (22 A4S 2on (p<0.0l), 3
AR ZAHANE X o] F25HA & &4
o] o @it} (p<0.05)(Table 6).

7. 0, 9| 200 [IE XEZ HalzOl 1w

WA 28l A, AT AgTEY st #5
AT RS xﬂﬂw SE 4w freol
s o we 2E 248 Byt (p<0.0D). vl
A2 B4, AT *é ARk geh dywelA
SO o Be A2ZT A2AS BEth (p<0.05)
Table 7).
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Table 7. The comparison of changes of alveolar crest height between adolescents and adults in extraction and
non-extraction group.

416 Distal 031 038 064 033 otk 030 024 018 028 *
Mesial 037 036 020 025 NS 029 033 020 04 NS
4 o6 Distal 032 032 057 027 ok 033 022 018 025 **
Mesial 049 061 056 04 NS 032 029 016 018 NS
‘3 Distal 041 040 054 055 NS 030 026 031 037 NS
Mesial 042 041 -0.11 067 ok 045 042 -060 060 ok
‘46 Distal 030 039 055 038 ok 027 020 031 029 NS
Mesial 028 043 033 057 NS 031 037 025 042 NS

NS ; not significant, Sig. ; Significance, * ;. p<0.05, ** : p<0.01, == : p<0.001

Table 8. The comparison of changes of alveolar crest bone height between extraction and non-extraction
groups in adolescents and adults.

Distal 031 038 030 024 NS 064 033 018 0.28 Hokk

10 Mesial 037 036 029 033 NS 020 025 020 044 NS
4% Distal 032 032 033 022 NS 057 031 018 025 ok
Mesial 049 061 032 029 NS 056 04 016 0.18 NS
‘% Distal 041 040 030 026 NS 054 055 031 037 *
Mesial 042 041 045 042 NS -0.11 067 -060 0.60 ok
v a6 Distal 030 039 027 020 NS 055 038 03l 029 *kx
Mesial 028 043 031 037 NS 033 057 025 042 NS

NS ; not significant, Sig. ; Significance, * ; p<0.05, *** : p<0.001

= 35t 7l fo @ A7t flen, AFdAe 9. 2 &AM 210 XIAZ HHal dluw
gefo] sttt ZAHAM FoAHA o e 2 &
AE BHT (p<0.05). AAZH oz Afete dotr
THRANAM frefsiA o e AxT &4& Hhd ol
(p<0.01)(Table 9). Al

Fl

HAEe 2ANE Bl FI2 A7 gglov, 4
Ze g4uo] 24uRY ot 32 AINTAE
9@ 2E FHNH R O Be A2F 24
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Distal 0.35£0.35 0.36£0.33 NS 035031 0391041 NS 03027  037%0.31 NS

Mesial 0.33£0.49 0.30%0.45 NS 031£031 0011069 * 0341044  015%046 ok

NS ; not significant, Sig. ; Significance, * ; p<0.05, ** : p<0.01

Table 10. The comparison of changes of alveolar crest bone height between distal and mesial sides in
adolescent, adult, extraction, non-extraction group.

#16 031031 032£032 NS 038+038 018036 * 0471039 0272030 NS 024+027 0252036 NS
#26 033£027 0341032 NS 0351034 035£040 NS 0441034 053£052 NS 025+025 030L029 NS
#36 035034 0431041 NS 0411047 -0371068 #+x 0471048 0147062 #+= 0311032 -010£0.74 s

#46 0291031 0202039 NS 0424035 0272051 * 0421040 031£051 NS 030£026 026+041 NS
NS ; not significant, Sig. ; Significance, * ; p<0.05, #** : p<0.001

g AT (p<0.00). AT HLR T L5 sk} w9 BEE AX BAS 2R 98 (2T o]
#H5 A 73] FooAnt diwe] ZARRT § 2 X 220)® 2lopgo}P o) th3 AU A B2 5
oA o Be & 24E Bt} (p<0.001)(Table 10). At} Sjslien® Zachrisson 5= X ZF %0| 2 grid 4
olA A xoldold] thgt vl = etk 1l
v, &2 3 950 We FAXEA HAHE X 2ES0
o g o8l L+ da, AAHY A%E 9
BAA g dud A2F 2L PP AN A wgeh WY & AT Albandarsh Abbas™
Hrrete A2 Aote] AFA AAE Hrlsh] @ £ A2F old g AUA] BrF AiA o
HHG WP o wolEalA o Y ola @ WAl FF R fole o 419WA Be S olda B
WA Aze AR ASVE YUY REGI B agq %, vekyRARAe 2e 039 207
224 ek 2, HMARIARLE o) &8 %7} o2 R A2AAN A AZs B ¥olE B}
= Aot FHUL & FES AST F 9o 294 e AL xojholo] Wl dgFS Wx) gFon X
b PR AFE AR, AR oA B8 Fa obde] ¥gle] 7hgAol glvka AztE s T et
e ARsted oaleol Qrh® 53, Hollender A B2E N s & 5 QA e o s gzt
TUe WA 39} Mot RARAE A2 u F ARG med B AT 22T mo| A=A
7Vsl7l § olgutn Hasksidh Sjslienst Zachrisson,” Zachrisson¥} Alnaes,” Ken-
Schei %3} Bjorn ¢ WANALA e &9 7} nedy =¥ Ogaard,® Lupi $'9¢] o] &334 whi =}

605



FAap ekyRAAAN AZBAA AL e
44 Zgeke 404 P48 S

ohe] APEIe THANRE we WIS L
A ke o k) MlmAl BN EE e A
A2g pol © Robgrha Hus) gout, o3l
A4 BRAR APE EAHD A B

< A= 2agr}. Ogaard™E o|F Aol e

&S A7 B dFE AFABE 9T A2
o] ¥igtd] gk Jg-& A 87|17t F ¥HskE A
T AAFo g HAUgt vwstes Aoy, AR
o oln] F9g A2F FF9 A7t YASAE H]
watgh AT AATRY AP E AR F
A N 2T 430 ¥ ¥kon (p<0.001)(Table
D), oA A& A|FA] Aol AFTET ot
AE Y &L A2 ¢ 2 AxF #£5 B0
= Harris®} Bakere] 219 U8l Aot}

B AN AFee X8 A Hd 0.06mmolA
0.60mme] X ZF ¥o|& EF o (Table 1), 23 A
8 3 A4%e dF 0.33mmE Yebgt}h (Table 4).
ol s} w%a A3, BaxterVE 4FTAA & A
N2E Eolx HT 0.11mmoA 0.84mm H$ o),
WPANE FoE 05mmETt AL FX =2 (2T 7
a7F 99 EudhaA 05mmEt AL & &
Zo Adda AAA o= ol we WslE e
d Rolgtn AFsch

ubd AolFe A& A HFE 042mmolA 1.51mm
o] N ZF Ho|& HYgon (Table 1), P 8= <l
g AAFe HF 0.25mmel AT} (Table 4). oA 2
= Schei®7t mAA & A, Zo] JAH oz EA7}
IoE Imm o149 &8 e v X% g Aot
A AFE Lupl 59 49 SAAM FAR R
Z2F 2A%e 22d PR A o 0.30mm
ol tka ®Hmatgt),

AL AFAFE A g dHAARE ol9)
A7 X2 F 2] ZrtEvia A4HAE $ vt
% Albandar £ A< W3l ATA 32474
E Z &40l AY glor 33AdA HA7ARE A7t
02mm¥ Z A4lo] AgdActy Hustgh waha,
vo|7F 1741914 334 INLE7HA 2 4 204191 32
Aole g AR B A3 AR AZes A
o7 F A4 Fo| Yolo} TR A5 o3 A
g3 5ol + 9 Rolth

A7) B A7) AT A Fitse 32
B 3R NZ2F 2dd 98 E ¢+ e AF

2PNk

[+

q

oS

606

CHXI&Al 304 65, 2000t

A% Z7Pt ob18A) Bt AE7] $A7 49
gz Bod ¢ 2o AddXY £EH o & A
o MEE BTt AL g dFVdNE B
Ho] gt} w3 wPAE BAY o]He AFEHY
M T N5 Fo A7) A AU ARG {9
A U B x2ddXH e N 2dE Bty B
st v, A9l SRlE F AP IS 1A
e AFA8Y s e F
A7 A Boyd $7¢ a5 AFsl] Aol Ak
AQ XNFEE JbRd A ART AF2AE 7t
AY v %3 A8l ¥ IS vwate, Jd
e 948 A7 e fol@ At gflen 9
Hoz oty Bustatt ¥ AFE 2]
AFz2A YU A8 F AF2E FHE F76HA
= gttt uax, AFAg ol 37 ETL
Fo| 7hxo) oj® AL MHE/E AFE = 9
Atk B AFA AR F AZE FE) AR A F
zrd 993504 o wobg e} (p<0.001)(Table 2),
old ATy}t YA ANF77 el frejAol de
Ao M E o Folth

A220] 1/39 ATFF7F AEF 24T FitE
Ak ekl FAE F FAE F7h Xof A4
& opyletA| = geth oA L X FRAe] I &
H)-go] x2e] 24 2/30] Aok Alel 7)1 att
Goldin¥= A& F o} ¢HA9 A4 7
28 24 F9d EAte AFAF) Foz 4
B3ttt Lupi ¢ A2Z F471 ALFFEG
o deNizgen, 59 JEE € A4St
watgch 28y, 3mme] A2+ e Imme
22 223 $2sta B3 Kakwarf 599 B
o oA X Z2F AHL XEEFEY ¢ HER
FAZ n oAt 2R T3 AF T 1/300] EA
= A F BEe] $94, Ao g 4 A A Y
A slx] 2§ Z71 A8 o] ol AR 2H
Aaxde] 271 B Roltt o, HALAAR
o2 HAXE T 2AFo] A SR} H4HY
718 4 97 WRotf?. A2 FFo] ¥ FEd
2 Azl E (2T Eol7t 2mm oA H9P
2 3 Folgx 7= tde 71 & AFolME A
8 A AT E 0%, A ATl = 25% oA
A8 Fole A7 1%} 5% = F7HEA & A7
AT BRA AQES AGTEEY o B2 HER
¥ 3L 2T FFE IS ¢ F AT 23

HAZAA Aot H5 AL FA AR oAt 32
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Al 73 dido] A& A Fo 24z 7bE w2 4l
TE BEfom At ¢35 Al A did¥e] A8=R
olaf] 7H &2 ¥l F71E 1t (Table 3).

Az g0 32 Fxda ddde $94E 7}
A3 A W] Rzt AT 1% F7tel vl
ARlol 30% 7 At ste e A AT
Zrel mA A gl 93 AA A A 2F A o] H)
wERE o, et S Al A AU ket §-
Z AR TA A ]5’46} U 2] of Al K- e A
AT AT Aboldl= F g XVP AATt (Ta-
ble 4), o|&1 A& Hamsg‘r Baker’'e] A7 A7}el
vty 252 AT AU Aol A x2F
A gl AR o R Hiwste], ARldA tha
2 xz2g 2do dgot (WFR); ~0.4mm) 1#
Zole AR A e Aol vjmA e AR
WHAE 1 AA 7L AQCA | E R Y

Ae Fettn AEAAD.

=) 9} ¥ wAX 87b 92 o), Baxter' Ve @
29} {5 wet AxE Eo] Asde Ko 2}
tha st9ch Zachrisson® Alnaes”& w2 1z}

A

2
N

3 940E ASE 1Y, A8 FHEHE X2
AHEEEY 98, 7 @895 377
o] Aol AFaATE Tirk 79 o
sOAEB o wx) oo AR F-E e
Boh §o3A o B Xlz* F47F AR
Rustyth oy, A 72 7919
=o|vhg 1%6}"371 u%oﬂ ) o]l Q1
Fo] A8 F e FHRY 9 gL
Hol& 1—t— A + i
A HIZE ¥
i ?%6}04 H A, 2tz 21%9} 10% 2 Z718)
o WX o] HPERrHT o B 2 A4S BYe
< ¢ F Al a8, EA T2 Ao FE Al
TR AAENA, BER] S Skt

AAHNA AR o3 7HF & W= F7HE BT
(Table 5).

s Hlwet AR, EX TS A8 F F A
o] H 0.38mm= F 023mmS Kol B
o fosAl g4lwelA o B 2 AHE KAt
(p<0.01)(Table 6). ] £ A7) AFE BA FF
7y AFA A BE 211+ o] WA {94
UehfA] e9tths Baxter'”'e] RuolE ThE A o]
o} B 0.38mmE 29 LT F AYFLE Za-

N;tof
ofy
ha
.

%
B
>~I

BT o rr oz ofy

IPN
[*]

o L
TN i

1) 23} 8] @A

i3
Ao
f

O] P&kl chEt A

chrisson® Alnaes®®7} 1&g Hd 0.2mmuch 2
FAGT B Aol FaHA vEx T et &
2 AIT7A 2AWS A7 F A2 FTol AR
AR F98HA o ot (p<0.05)(Table 6). ©]
T 24 A 9" AT A7) uprighting H9
A 2AHe] 2 11*01 PAE Aoz FZ ozl

ubx)ob gl A gE AS, AT F 0.36mm,
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- ABSTRACT -

A study on the change of alveolar crest height following orthodontic treatment

Kyung-Hwa Kang, Kyung-Won Lee, Sang-Cheol Kim

Department of Orthodontics, Collage of Dentistry, Wonkwang University

Alveolar crest is the section of interproximal alveolar bone which includes the free edge of the alveolar process. An increase
of the normal forces within limits of tolerance leads to deposition of new bone. If forces are beyond the limits of tolerance,
resorption of bone will result whether the force produces pressure or tension.

This study was designed to evaluate changes of alveolar bone levels in mesial and distal surface of the left, right first molar,
by using pre-treatment, post-treatment panorama films. Two hundreds sixteen subjects were divided into adolescent group of
104 subjects and adult group of 112 subjects, to which orthodontic treatment with a bicuspid extraction (adolescent group-50
subjects, adult group-50 subjects) or without a nonextraction (adolescent group-54 subjects, adult group-62 subjects) was
applied by fixed appliances.

Pre- and post-treatment panorama films were traced, and alveolar crest height was measured. Amounts of changes in alveolar
crest height by treatment were calculated and compared in terms of side of tooth, extraction, age.

The results were as follows ;

1. When pre-treatment alveolar crest bone levels were compared, levels of adult group were significantly lower than those of
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adolescent group.
2. Post-treatment alveolar crest bone levels were significantly lower than pre-treatment levels.
3. When changes of alveolar crest height were compared, between adolescent and adult group were not significantly.
4, When changes of alveolar crest height were compared, significantly larger changes were noticed in extraction than
nonextraction cases.
5. When changes of alveolar crest height were compared, significantly larger changes were noticed in maxilla than mandible.
6. When mesio-distally compared, significantly larger changes were observed in the distal than mesial sides of adult group.

KOREA. J. ORTHOD. 2000 : 30(5) : 599-611

% Key words : Orthodontic treatment, Alveolar crest height _
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