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The factors of open gingival embrasure space
between central incisors after orthodontic treat-
ment in adult patients

Abstract: Open gingival embrasure spaces after orthodontic
treatment are called black triangles (BT), and adult patients often
complain about them for esthetic reasons, especially BT between
central incisors.

The purpose of this study was to identify the factors of BT
between central incisors in the maxilla and mandible by multiple
logistic regression analysis. The materials were intracral photo-
graphs, dental models and lateral cephalometric radiographs before
and after orthodontic treatment in 70 adult patients. The parame-
ters were age of pretreatment, overjet, overbite, central incisor over-
lap, direction of tooth movement, degree of tooth movement, crown
shape of central incisor, sex, and extraction of teeth; relationships
between these parameters and BT were examined.

Multivariate analysis showed the prevalence of BT between maxil-
lary central incisors after orthodontic treatment was high with
increasing age of pretreatment, more overlapped incisor, and teeth
of longer length, whereas the prevalence of BT between mandibular
central incisors was high with smaller overbite, and teeth of more
divergent crown form.

This investigation indicates that it is important to consider these
factors when starting treatment in adult orthodontic patients.

(Orthod Waves—Jpn Ed 2009; 68(1): 9-15)
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x9o FI—TEEHE

ot
BT (mm)
0.5< 052 p-value
igE EEEE PHE EEREE
WL 21.500 3000 24714 4845 0.013*
overjet 4136 3.327 4789 3019 0.461
overbite 1.832 2274 0.643 1572 0.053
overlap -0.086 0472 0.133 1.005 0.018*
B|ENEEE 0.161 1.255 1.268 1.350 0.003*
WL & -10.321 9.770 —14.750 10.715 0.099
BIRTH 85.956 8185 81.827 6.742 0.054
T
BT (mm)
0.5< 05= p—value
EHfE EEEREE PE EEEE

YIZRFR 21.500 3.000 23964 4.655 0.039*
overjet 4136 3.327 4686 3.258 0533
overbite 1.832 2274 0418 1.857 0.032*
overlap 0.297 0.582 0.384 0.762 0.852
EEHWBEE -1.036 2181 -0411 1.610 0214
Wiz E ~5714 9434 -6.589 7.828 0.909
TR 2L 91.600 3.886 86.833 5.133 0.000*
*1p <005
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DFFER IR BIE DEIEHE N IZE T LT 27207,
EIEAHE G o RS RREO B L RIE ZR OB E D
s ERIAEOMBSEIC TE T, BT BHRELP
T b EILND.

overlap D% Z A A v AL 18134 L %> TH
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723%. Burke 5 ZBIEEFED 37 %ic LFPYIHD
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ZMEADH S LWEL TS, UL, Kuth 51
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EHEHNICRE o kv E LTws, AR T,
Kurth & & & UEHMIGEET overlap ZFHI L T 323,
Bh2HELT, avd 7 PRV FBHENLTOBE
ZXotlLTHoTws, Zhik, avy 7 R4V
FBSEEN TV B A D BT LR\ & v ) ATk
BEZONDTOTHE, THKDavyy 7 FRA v
BN TV AIREEE LT, MADERBIL T D HE
BEENTWADWRIZE L AL Twa L) IR
MRz X AN HDTHY, SHOBERHCOEE
NTWwi, oA, BIEHREC X ) HYIEIEA T
(3L, WAZEEN T, Burke 5% MR OEEN
TR, BIEERIZIADSY, HEiE o RikiEL T
EMTINTBT LU L EHEM L Tws L9, Z
DX BRIETHEADEED BT BWHELPT RS L
JicEBbns, koT, SHEOHIETIETY)HE kD
Hi ) OFEIIOWTDARFARL DI, avF 7 b
FAVEDEEN TV ARRIY R & U CERIIL 72,
RIBRBOSERME A v A1 0843 T, Tl
WEREARWBIC 2 513 E BT 4RI EBE 2T
LT3, Tarnow 59 IZWMEEHELEDa2 Y ¥ 7 b
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Wit 21 Exp(B) ® 95.0% {SHEX i %%%@% Exp(B) D 95.0% S X —

T i &y R TR kR

P 1.255 0.334 4710 0.737 0.388 0.042 3612 0.406
IR 1.209 1.083 1.351 0.001* 1505 1155 1.962 0.002*
overjet 1.061 0.944 1.194 0.320 0.983 0630 1533 0.940
overbite 0.707 0569 0.880 0.002* 0656 0.322 1.337 0.246
overlap 12.663 1.706 94.017 0.013* 18.134 1.039 316.613 0.047*
Wb D H I 1.237 0.500 3.058 0.645 1.688 0.125 22.712 0.693
MHNEE R 1.322 1.057 1.653 0.015* 2053 0.986 4273 0.054
A LR 0973 0.937 1.011 0.163 1.018 0.922 1.124 0.725
RIERH 0.905 0.852 0.962 0.001* 0.843 0.737 0.964 0.013*
T

Wit o 2l Exp (B)  95.0% 21X [ — %%%@% &ﬂww%mﬁmaﬁ —

T i} Fv At T LR

PER 2273 0.507 10.182 0.283 0.656 0.060 7.127 0.729
WL 1.188 1.015 1.389 0.032* 1151 0925 1432 0.208
overjet 1.054 0.896 1.240 0527 1.315 0.872 1.985 0.192
overbite 0.701 0517 0.949 0.022* 0.499 0.263 0.946 0.033*
overlap 1153 0484 2748 0.748 0.754 0.119 4772 0.765
W DEE 1184 0.378 3.705 0.771 2.569 0.155 42488 0510
FEENEER 1.193 0.896 1.587 0.227 1.182 0.726 1.925 0.502
al R (A 0.988 0.929 1.051 0.701 1.018 0.878 1.181 0.809
IEIE T % 0.794 0.688 0915 0.001* 0.697 0.563 0.863 0.001*
*1p <005
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BEBELTCD, FRMNGY b WESER L 65T
BRI RE  BEB R KR & SRR N
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%, S, overbite I3AFIEIAMEIC X 2R OFEH & IR
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B L T BRSO I He i LOBERTH - 7
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FREIC, HH ST i, NEFYIE o BT F4 i
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7o, ZHUREERMBT CRMOEROEEI I DVER
Ay RBIER I DS, SEBBEICE > Tho
HfDEELBRELLHEL y AT ERRERE
BonkhotbnI I ETHE, 2OFEL LTI,
WZRERIEVEFIZ10ROBE L RT3 L
PHERN T3> TED, WIRREEEHIT 2B
WEIC DR T o kBEEZ N D0, YORTBY
BL 7Oz TIRSHOWEEL S IXRETE )
27,

¥, TNETORET? LRAULC, by
WoEL Y L BENBEEIZ BT AT 2 &L

Plewv I FERBE SN,

SHOFERLD, ETHEPYIERE BT 04 & )
HMOREBEIIFZELZERE b o T0RE 2 LRI
7 BIREEICE D AT TL 97 BT ~ORALA
LTI, @Y (v 7 r R4V FORER
BT, WEEBE2O VY 7 FRTFEOM
BF T2 LAMEmeEET5) b L XA
B2 A (A A AE & U I 4 L
Ik DRI AEA I 2)Y L H 2, BIEEE
D—BE LTBT 2H 38 2 HETIR, HE0mxE
DEgEHOZF A VELZHER (AP yEYY) L,
WBIRBIRIC L Y 20Z2REZL 2 58039 %, A MY
yEV I RfT», BEBERZBIETS I LItk T
U 7z s I B B2 1 o BERH 2 BB IR A I X - TRHEHT 2
L, avy 7 bRA Y FOMBERILDY, BHEEE
BEL, ZO8E, T8> T/ EFLE OB
LA T LI, ALY v EVSICk B
PR~ OB LR, REcREEE-
Zachrisson” O#EIC L2 L, APV v EY TR LT
BEIZZOBA ) D ALCHEMIRSHEINT 2 2 Lidkd
ol tdh b, WHBELEILERICGZ HELEZ
&, ALYy EySBEEERESO BT @i icr
LTHRENTH D LEEZD. Lo, WIZRIIEVT
ERHE <, PEIED overlap 25K & {, LEEPUIHE
B AR WA & R OIER] 1 LA YING 12 BT 23
U BTREEDSE K 2, F 72, overbite BINE (, T
Y S 28 O - TR % R THEI T T SR
Ytz BT 284 U 2 e 2sm < % 572, HBiEBh
HicBFIC BT lcow T aicgilL, A FY vy EY
TRITH T E b HEIC AN B TR T B0
BH DI EPTRINE,

s A

1. BIERER, LR PUEEICED S5 BT O
FEERIZ, R RV, EATYINEEEOE LR
STV BEE, WEBRVEBAICE k3,

2. BILIBHE®, THPUIERICED NS BT O
ZEHT, overbite VDN X VIGA, W AETEE
TLUNZBZ LT 5AICE kS,
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