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Figure 1. Schematic illustration of measured dis—
tances on study models. Lines a, b and c are in—
corporated in the cosine formula for assessment of
the angle a(CL, crown length; CW, crown width at
cervical 1/3; PH, height of interdental papilla).
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Table 1. Grouping of teeth according to CW/CL ratio

Group Central incisor Lateral incisor Canine
NL less than 0.74 less than 0.65 less than 0.66
N 0.74~0.77 0.65~0.69 0.66~0.70
W 0.78~0.83 0.70~0.77 0.71~0.76
WS greater than 0.83 greater than 0.77 greater than 0.76

CW, Crown width at cervical 1/3: CL, Crown length.
NL, narrow long: N, narrow : W, wide : WS, wide short.
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Table 2. Gingival and dental characteristics in 4 groups by crown width/crown length ratio of
central incisors

Central incisors

Variables
Group NL(23)  Group N(22) Group W(27)  Group WS(28) ANOVA
MD width (mm) 8.46(0.6) 8.53(0.47) 8.48(0.55) 8.44(0.43) 0.939
BL width (um) 7.40(0.31)* 7.10(0.44)° 7.12(0.53)° 7.09(0.56)° 0.076
Papilla height(mm) 4.77(0.84)™° 4.89(0.59)" 4.43(0.54)> 4.27(0.62)° 0.003
Crown width(mm) 7.66(0.37)" 7.84(0.39)a.” 7.96(0.58)° 7.94(0.51)° 0.124
Crown length (um) 11.08(0.66)" 10.43(0.56)" 9.97(0.71)° 9.02(0.68)" {0.001
CW/CL ratio 0.69(0.03)" 0.75(0.01)° 0.80(0.05)" 0.88(0.05)° {0.001
PD(proximal) (mm) 2.48(0.36) 2.45(0.35) 2.53(0.30) 2.59(0.27) 0.458
PD(labial) (um) 1.61(0.50) 1.77(0.75) 1.96(0.52) 1.82(0.61) 0.226
PD(palatal) (mm) 1.91(0.51) 2.00(0.53) 2.07(0.47) 1.96(0.43) 0.689
Width of keratinized gingiva(mm)  5.04(0.98)" 5.95(1.73)° 5.62(1.30)*" 5.85(0.72)" 0.057
Gingival thickness(mm) 1.18(0.17)" 1.31(0.15)° 1.33(0.56)* 1.28(0.21)*" 0.057
Gingival angle(® ) 76.5(7.52)° 75.2(4.85)° 79.5(5.67)" 83.2(3.73)° €0.001

Mean(SD).

a, b, ¢, d are the groups by Duncan grouping.

MD, Mesiodistal: BL, Buccolingual : CW, Crown width at cervical 1/3: CL, Crown length: PD, Probing
depth.

Table 3. Gingival and dental characteristics in 4 groups by crown width/crown length ratio of
lateral incisors

Lateral incisors

Variables
Group NL(25)  Group N(20) Group W(29) Group WS(26) ANOVA
MD width (mm) 6.80(0.64) 6.80(0.67) 6.74(0.62) 6.90(0.46) 0.781
BL width(mm) 6.48(0.66) 6.50(0.90) 6.53(0.69) 6.47(0.58) 0.992
Papilla height (nm) 4.69(0.79)° 4.4(0.76)" 4.14(0.51)"¢ 3.79(0.58)¢ €0.001
Crown width (mm) 5.87(0.49) 6.06(0.50)" 6.22(0.5D)*" 6.45(0.46)" 0.001
Crown length (mm) 9.73(0.75)° 8.94(0.78) 8.54(0.67)° 7.90(0.56)° {0.001
CW/CL ratio 0.60(0.03)" 0.68(0.01)° 0.73(0.02)° 0.83(0.07)° €0.001
PD(proximal) (mm) 2.62(0.35)*° 2.51(0.34)*° 2.68(0.30)° 2.45(0.31)° 0.053
PD(1abial) (im) 1.72(0.61)" 1.9(0.64)™" 2.17(0.47)° 2.04(0.66)™" 0.044
PD(palatal) (mm) 2.08(0.40) 2.05(0.60) 2.07(0.46) 2.00(0.57) 0.944
Width of keratinized gingiva(m)  5.04(1.16)° 5.65(1.271)"" 6.11(1.29)° 6.08(1.49)° 0.014
Gingival thickness (mm) 1.00(0.23) 1.04(0.18) 1.08(0.14) 1.08(0.33) 0.521
Gingival angle(® ) 67.1(6.65)° 73.5(5.27)° 76.3(5.70)° 81.1(5.92)° {0.001

Mean(SD).

a, b, ¢, d are the groups by Duncan grouping.

MD, Mesiodistal: BL, Buccolingual : CW, Crown width at cervical 1/3: CL, Crown length: PD, Probing
depth.
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Table 4. Gingival and dental characteristics in 4 groups by crown width/ crown length ratio of

canines
Variables Canines

Group NL(24) Group N(24)  Group W(26) Group WS(28) ANOVA

MD width (mm) 8.01(0.35) 7.78(0.41) 7.91(0.39) 7.90(0.39) 0.247

BL width(mm) 8.29(0.52) 8.16(0.35) 8.18(0.51) 8.13(0.48) 0.677

Papilla height (nm) 4.44(0.89)" 4.28(0.55)™" 4.31(0.57)* 3.92(0.57)" 0.039

Crown width (i) 6.34(0.56)° 6.71(0.54)° 6.94(0.44)° 7.28(0.52)° {0.001

Crown length (mm) 10.73(0.67)° 9.91(0.81)° 9.54(0.55)" 8.70(1.09) €0.001
CW/CL ratio 0.59(0.05)° 0.68(0.01)° 0.73(0.01)° 0.85(0.09)° (0.001
PD(proximal) (mm) 2.65(0.33) 2.58(0.37) 2.48(0.32) 2.54(0.30) 0.338
PD(labial) () 1.75(0.61) 1.79(0.51) 1.77(0.51) 2.00(0.49) 0.305
PD(palatal) (mm) 2.25(0.53)° 2.08(0.4D)™  2.12(0.43)*" 1.96(0.45)" 0.175

Width of keratinized gingiva(m)  5.33(1.49) 5.13(1.26) 5.4(1.08) 5.8(0.96) 0.267
Gingival thickness (mm) 1.07(0.21) 1.13(0.51) 1.09(0.22) 1.18(0.27) 0.338
Gingival angle(® ) 66.79(5.12°  70.29(5.16)° 72.85(4.42)" 78.5(5.95)" €0.001

Mean(SD).

a, b, ¢, d are the groups by Duncan grouping.
MD, Mesiodistal: BL, Buccolingual : CW, Crown width at cervical 1/3: CL, Crown length: PD, Probing

depth.

Table 5. Comparisons of gingival and dental characteristics between group NL and group WS

Variables Central incisors Lateral incisors Canines
Group NL.  Group WS  Group NL.  Group WS  Group NL.  Group WS
MD width(mm) 8.46(0.60) 8.44(0.43) 6.80(0.64) 6.9(0.46) 8.01(0.35) 7.90(0.39)
BL width(mm) 7.40(0.31) 7.09(0.56)* 6.48(0.66) 6.47(0.58) 8.29(0.52) 8.13(0.48)
Papilla height (mm) 4.77(0.84)  4.27(0.62)* 4.69(0.79)  3.79(0.58)™* 4.44(0.89)  3.92(0.57)**
Crown width (mm) 7.66(0.37)  7.94(0.51)* 5.87(0.49)  6.45(0.46)™ 6.34(0.56)  7.28(0.52)***
Crown length(mm) 11.08(0.66)  9.02(0.68)***  9.73(0.75) 7.90(0.56)*** 10.73(0.67)  8.70(1.09)***
CW/CL ratio 0.69(0.03) 0.88(0.05)***  0.60(0.03) 0.83(0.07)***  0.59(0.05) 0.85(0.09)™**
PD(proximal) (mm) 2.48(0.36)  2.59(0.27) 2.62(0.35)  2.45(0.31) 2.65(0.33)  2.54(0.30)
PD(1abial) (im) 1.61(0.50) 1.82(0.61) 1.72(0.61)  2.04(0.66) 1.75(0.61)  2.00(0.49)
PD(palatal) (mm) 1.91(0.51) 1.96(0.43) 2.08(0.40)  2.00(0.57) 2.25(0.53) 1.96(0.45)*
. WdthAOf, 5.04(0.98) 5.85(0.72)**  5.04(1.16) 6.08(1.49)"  5.33(1.49) 5.80(0.96)
keratinized gingiva(mm)
Gingival thickness(mm) 1.18(0.17) 1.28(0.21) 1.00(0.23) 1.08(0.33) 1.07(0.21) 1.18(0.27)
Gingival angle(® ) 76.5(7.52) 83.2(3.73)***  67.1(6.65) 81.1(5.92)™* 66.8(5.12) 78.5(5.95)***

Values are expressed in mean (SD).

MD, Mesiodistal: BL, Buccolingual

depth.

Different between group NS and WS by independent t-test(* p<0.05, ** p<0.01, *** p<0.001).
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Gingival Angle
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-0.040
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0.700"**

0.166
-0.131
0.321**
0.053
0.125

thickness

Gingival
thickness
-0.108
-0.069

0.027
-0.163
0.123

gingiva
-0.101
-0.241%
-0.054
0.124

Width of keratinized Gingival
-0.155

gingiva
0.214*
0.178
0.242*

-0.189
0.306™

PD
(Palatal)
-0.300™*
0.046
-0.020
0.035

0.118
Width of keratinized

PD
(Labial)
-0.070
0.020
-0.030
-0.100
0.070

Papilla
height
0.244**
0.343"**

-0.084
0.426™**

-0.392"**

p<0.05

Papilla
height
0.312"
0.119
-0.035
0.350"**
-0.380™"*

&

MD width
BL width
Crown length
CW/ CL ratio
* p<0.001, ** p<0.01, * p<0.05
MD width
BL width

Crown width
Crown width

Crown length
CW/ CL ratio

Table 6. Correlations between periodontal parameters and tooth morphology in central incisors
% p<0.001, ** p<0.01 ,

Correlation coefficient
Correlation coefficient

Table 7. Correlations between periodontal parameters and tooth morphology in lateral incisors
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Table 8. Correlations between periodontal parameters and tooth morphology in Canines

Correla}tion Pa?illa P]? Width o.f ke.:ratinized G%ngival Gingival angle
coefficient height (Labial) gingiva thickness
MD width 0.116 -0.100 -0.128 -0.111 -0.090
BL width 0.140 -0.167 -0.137 -0.017 -0.206"
Crown width -0.018 -0.038 -0.128 0.019 0.188
Crown length 0.262** -0.287** -0.247* -0.171 -0.644***
CW/ CL ratio -0.229* 0.226* 0.127 0.161 0.634***
“** p<0.001, ** p<0.01, * p<0.05
& B3tk 5 229 Zole 24/ vlE 3) off HIX|= 1Al thek 3174
oF el ATge Ny, AP WA ok S Ae B4 AL P, ZuiRe B4, WA
dE YERIITH Table 8) & Zhwo) Zhz} JEks miHE QRkEel disl] dot
Table 9. Linear regression analysis : dependent variable : gingival thickness
Parameters Estimates p-value
MD width 0.130 0.010 degree of freedom : model 9
BL width -0.102 0.045 degree of freedom : error 88
Papilla height -0.020 0.639 R-square 0.216
CW/CL ratio -0.195 0.526
Central Incisors PD(proximal) -0.104 0.144
PD(labial) 0.118 0.004
PD(palatal) -0.089 0.070
Width of keratinized gingiva 0.017 0.368
Gingival Angle 0.005 0.223
MD width -0.029 0.541 degree of freedom : model 9
BL width -0.001 0.988 degree of freedom : error 86
Papilla height -0.080 0.054 R-square 0.168
CW/CL ratio 0.412 0.257
Lateral Incisors PD(proximal) 0.088 0.306
PD(labial) 0.053 0.240
PD(palatal) -0.026 0.634
Width of keratinized gingiva 0.039 0.098
Gingival Angle -0.008 0.096
MD width -0.070 0.303 degree of freedom : model 9
BL width 0.038 0.520 degree of freedom : error 88
Papilla height -0.030 0.431 R-square 0.113
CW/CL ratio 0.323 0.289
Canines PD(proximal) 0.051 0.536
PD(labial) 0.094 0.066
PD(palatal) 0.020 0.738
Width of keratinized gingiva <0.001 0.986
Gingival Angle -0.002 0.639
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Table 10. Linear regression analysis : dependent variable : width of keratinized gingiva

Parameters Estimates p-value
MD width -0.205 0.472 degree of freedom ; model 9
BL width -0.510 0.070 degree of freedom ; error 88
Papilla height 0.338 0.100 R-square 0.338
CW/CL ratio 1.908 0.262
Central Incisors PD(proximal) 0.321 0.421
PD(labial) 0.835 <0.001
PD(palatal) 0.164 0.553
Gingival thickness 0.533 0.368
Gingival angle -0.001 0.962
MD width 0.109 0.615 degree of freedom : model 9
BL width 0.192 0.294 degree of freedom ; error 86
Papilla height 0.052 0.791 Rr-square 0.334
CW/CL ratio 0.072 0.966
Lateral Incisors PD(proximal) 0.781 0.046
PD(labial) 0.332 0.109
PD(palatal) -0.304 0.219
Gingival thickness 0.819 0.098
Gingival angle 0.065 0.004
MD width -0.399 0.243 degree of freedom : model 9
BL width -0.057 0.848 degree of freedom ; error 88
Papilla height 0.342 0.070 R-square 0.200
CW/CL ratio -0.478 0.757
Canines PD(proximal) 0.223 0.596
PD(labial) 0.516 0.045
PD(palatal) 0.593 0.046
Gingival thickness 0.010 0.986
Gingival angle 0.053 0.033
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Table 11. Linear regression analysis :

dependent variable : Gingival angle

Parameters Estimates p-value
MD width 3.278 0.011 degree of freedom : model 9
BL width -0.762 0.563 degree of freedom : error 88
Papilla height =3.777 <0.001 R-square 0.440
CW/CL ratio 23.50 0.002
Central Incisors PD(proximal) 3.669 0.044
PD(labial) -1.617 0.130
PD(palatal) -0.639 0.061
Width of keratinized gingiva -0.024 0.962
Gingival Thickness 3.331 0.223
MD width 1.699 0.087 degree of freedom ; model 9
BL width -0.472 0.579 degree of freedom : error 86
Papilla height -3.408 <0.001 R-square 0.658
CW/CL ratio 40.28 €0.001
Lateral Incisors PD(proximal) -2.979 0.102
PD(labial) 0.845 0.381
PD(palatal) 1.888 0.099
Width of keratinized gingiva 1.400 0.004
Gingival Thickness -3.811 0.096
MD width 0.860 0.555 degree of freedom ; model 9
BL width -1.711 0.171 degree of freedom : error 88
Papilla height -2.161 0.007 R-square 0.529
CW/CL ratio 37.63 <0.001
Canines PD(proximal) 1.081 0.544
PD(labial) -2.738 0.012
PD(palatal) -1.994 0.117
Width of keratinized gingiva 0.958 0.033
Gingival Thickness -1.077 0.639
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—-Abstract-

The relationship between clinical crown form and
gingival feature in upper anterior region

Soo-Hyung Kim' - Hyun-Ju Chungl'2

"Department of Periodontology, “Dental Science Research Institute

Chonnam National University

The purpose of the present study was to examine the relationship between the form of the
clinical crowns in the maxillary anterior segment and the clinical feature of gingiva such as mor—
phological characteristics and the gingival thickness. Fifty periodontally healthy subjects were
clinically examined regarding the probing depth, the thickness of the free gingiva, and the width
of the keratinized gingiva. From study models of the maxillary anterior region, the width at cer-
vical third(CW) and the length(CL) of the clinical crown, the papillary height, and the gingival
angle of the 6 anterior teeth were measured. Each tooth was classified into 4 groups (long-
narrow, NL: narrow, N: wide, W: short-wide, WS) according to CW/CL ratio and all the data
were compared between groups NL and WS using independent t-test. Stepwise multiple regres—
sion analysis was performed for each tooth region with the gingival thickness at the level of
sulcus bottom, the width of keratinized gingiva, and gingival angle as the dependent variables.

As the results, the NL group of the upper anterior teeth displayed, higher papilla height, and
narrower keratinized gingiva, more acute gingival angle resulting in pronounced “scalloped”
contour of the gingival margin, compared to the WS group. There was no significant difference
between groups NL and WS with respect to probing depth and the gingival thickness. The
regression analyses demonstrated that the gingival thickness in central incisors was significantly
associated to the mesio-distal width and bucco-lingual width of the crown, and labial probing
depth. The width of keratinized gingiva was significantly associated with labial probing depth in
central incisors and with proximal probing depth and gingival angle in lateral incisors, and with
labial and proximal probing depth, and gingival angle in canines. The gingival angle was
significantly associated with papillary height and CW/CL ratio and additionally with proximal
probing depth in central incisors, with the width of keratinized gingiva in lateral incisors, and
with labial probing depth and the width of keratinized gingiva in canines.

These results indicate that the form of clinical crown in upper anterior region could influence
the clinical feature of gingiva and the influencing factors might be different according to the
tooth region.

Key words: clinical crown form, gingival thickness, gingival angle, upper anteriors
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