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d) the lowest point on distal marginal ridge.
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Mesiodistal diameter Buccolingual diameter

Fig. 3. Measurement of mesiodistal and buccolingual diameters.
a) distal height of contour, b) mesial height of contour, ¢) buccal height

of contour, d) lingual height of contour.

Fig. 4. Bottom view for measuring mesiodistal and buccolingual diameters
at cervical margin.
a—d) the most prominent point on cervical margin toward mesial(a),

distal(b), buccal(c), and lingual(d) aspects.
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a) the farthest point from the reference plane, b) the closest point to the

reference plane, ¢) middle point of buccolingual diameter.
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Table 1. Intraexaminer reliability analysis using Intraclass correlation

coefficient (ICC)

Measurements ICC
Mesiodistal diameter at height of contour 0.999
Buccolingual diameter at height of contour 1.000
Mesial occlusocervical diameter 0.999
Distal occlusocervical diameter 0.996
Buccal occlusocervical diameter 1.000
Lingual occlusocervical diameter 1.000
Cervical mesiodistal diameter 1.000
Cervical buccolingual diameter 1.000
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Table 2. Mean (SD) measurements of maxillary stainless steel crowns

(n=3) (Unit : mm)

_ _ Mesial Distal Buccal Lingual Cervical Cervical
No.M=D B=L "~ 5.¢c o0-c 0-C M-D B-L
KIDS CROWN
2 6.663 7.749 3.437 3.785 4591 4.332 6.195 7.378
(0.002) (0.009) (0.026) (0.007) (0.021) (0.018) (0.035) (0.026)
3 7.185 8.297 4.153 4.140 4.668 5.068 6.686 7.941
(0.016) (0.010) (0.013) (0.028) (0.010) (0.040) (0.027) (0.018)
4 7.348 8.714 3.835 4101 4.956 4.550 6.868 8.398
(0.022) (0.015) (0.026) (0.005) (0.033) (0.021) (0.015) (0.009)
5 7.544 8.915 4.066 4.387 5.086 4977 7.093 8.561
(0.008) (0.011) (0.038) (0.043) (0.018) (0.060) (0.048) (0.032)
6 7.826 9.332 4.337 4612 5.458 4.996 7.439 8.972
(0.007) (0.010) (0.02D) (0.087) (0.005) (0.013) (0.037) (0.018)
7 8.393 10.000 4516 4.773 5.579 5.262 7.928 9.539
(0.032) (0.020) (0.029) (0.005) (0.008) (0.046) (0.030) (0.018)
ND-96
2 6.622 7.838 3.815 3.921 4.596 4.537 6.142 7.368
(0.044) (0.032) (0.083) (0.016) (0.025) (0.032) (0.037) (0.037)
3 7.060 8.325 4.094 4.205 4.848 4.858 6.444 7.773
(0.041) (0.045) (0.029) (0.026) (0.094) (0.130) (0.031) (0.040)
4 7.335 8.677 4.032 4.388 5.016 4.864 6.656 8.158
(0.048) (0.037) (0.085) (0.045) (0.031) (0.065) (0.146) (0.056)
5 7.544 8.944 4.000 4.601 5.179 4.795 6.944 8.461
(0.038) (0.051) (0.050) (0.098) (0.019) (0.105) (0.053) (0.031)
6 7.891 9.339 4.494 4.620 5511 5.145 7.246 8.824
(0.040) (0.038) (0.042) (0.051) (0.046) (0.013) (0.059) (0.042)
7 6.622 7.838 3.815 3.921 4.596 4.537 6.142 7.368
(0.044) (0.032) (0.083) (0.016) (0.025) (0.032) (0.037) (0.037)
M-D : mesiodistal diameter
B—L : buccolingual diameter
O—C : occlusocervical diameter
12



Table 3. Mean (SD) measurements of mandibular stainless steel crowns

(n=3) (Unit : mm)

_ _ Mesial Distal Buccal Lingual Cervical Cervical
No.M=D B=L "~ 5.¢c o0-c 0-C M-D B-L
KIDS CROWN
2 7.561 6.314 3.581 3.726 5.222 3.517 7512 6.211
(0.010) (0.014) (0.036) (0.031) (0.033) (0.005) (0.023) (0.049)
3 8.161 6.806 3.923 3.971 5.532 3777 8.094 6.607
(0.017) (0.020) (0.039) (0.039) (0.021) (0.042) (0.007) (0.004)
4 8.535 7.102 3.546 3.847 5.216 3.615 8.492 6.909
(0.015) (0.010) (0.034) (0.037) (0.025) (0.041) (0.018) (0.013)
5 8.913 7.493 4506 4.482 6.030 4134 8.826 7.297
(0.006) (0.011) (0.015) (0.026) (0.023) (0.016) (0.011) (0.013)
6 9.408 7.783 4431 4.861 6.254 4.302 9.291 7.483
(0.008) (0.011) (0.010) (0.038) (0.037) (0.009) (0.002) (0.009)
7 9.841 8.335 5.498 5.261 6.769 5.029 9.744 8.214
(0.008) (0.020) (0.046) (0.021) (0.014) (0.045) (0.012) (0.013)
ND-96
2 7.634 6.396 3.931 3.745 5.307 3.564 7.467 6.072
(0.067) (0.133) (0.028) (0.244) (0.181) (0.191) (0.054) (0.051)
3 8.011 6.557 3.888 4.157 B5.274 3.711 7.942 6.397
(0.035) (0.023) (0.088) (0.112) (0.046) (0.033) (0.029) (0.037)
4 8.379 6.877 4.438 4.485 5.776 4.015 8.211 6.658
(0.085) (0.033) (0.108) (0.061) (0.132) (0.049) (0.021) (0.048)
5 8.876 7.374 4.539 4.770 5.914 4.498 8.742 7.163
(0.049) (0.059) (0.347) (0.166) (0.129) (0.077) (0.074) (0.041)
6 9.255 7.663 4.999 5.174 6.292 4.824 9.054 7.336
(0.096) (0.101) (0.158) (0.082) (0.049) (0.042) (0.087) (0.130)
7 9.727 8.013 5.443 5.460 6.704 5.115 9.504 7.793
(0.094) (0.181) (0.014) (0.167) (0.017) (0.100) (0.061) (0.125)
M-D : mesiodistal diameter
B—L : buccolingual diameter
O—C : occlusocervical diameter
13



Table 4. Arrangements of maxillary stainless steel crowns by the mean

measurement values

VD 66 6.8 7.0 72 74 76 78 80 82 8.4(mm)
KC 9 3 4 5 6 7
(No.)
ND 2 3 4 5 6 7
. 76 7.8 80 82 84 86 88 90 9.2 94 96 9.8 10.0(mm)
oy KC 2 3 45 6 7
ND 2 3 i1 5 6 7
Mesial 34 36 38 40 42 44 46 48 50(mm)
0-C KC 2 4 53 6 7
Distal 36 38 40 42 44 46 48  50(mm)
O—-C KC 43 6 7
(No.)  Np 9 3 4 56 7
Buccal 44 46 48 50 52 54 56  58(mm)
0-C KC 2 3 45 6
(No.)  np 2 3 4 5 6 7
Lingual 42 44 46 48 50 52 54  5.6(mm)
0-C KC 2 563 7
Cervical 60 6.2 6.4 6.6 6.8 7.0 7.2 7.4 7.6 7.8 8.0(mm)
M-D KC 2 3 4 5 6 7
(No.)  np 9 3 4 5 6 7
Cervical 79 74 76 78 80 82 84 86 88 90 92 94 9.6(mm)
B-L KC 2 3 15 6 7
(No.)  np 9 3 4 5 6 7

KC : KIDS CROWN

ND : 3M ESPE Stainless Steel Primary Molar Crown ND—96
M-D : mesiodistal diameter

B—L : buccolingual diameter

O—C : occlusocervical diameter

14



Table 5. Arrangements of mandibular stainless steel crowns by the mean

measurement values

74 76 78 80 82 84 86 88 9.0 9.2 94 9.6 9.8(mm)

M-D
K 9 4
(No.) ¢ 3 5 6 7
ND 2 3 4 5 6 7
. 62 64 66 68 7.0 7.2 74 7.6 7.8 80 82 8.4(mm)
oy KC 2 3 4 5 6 7
ND 2 3 4 5 6 7
Mesial 34 36 38 40 42 44 46 48 50 52 54(mm)
0O-C KC 42 3 65 7
(No.)  nD 32 45 6 7
Distal 36 38 40 42 44 46 48 50 52 54 56(mm)
0-C KC 2 43 5 6 7
(No.) D 2 3 i1 5 6 7
Buccal 52 54 56 58 60 62 64 6.6 68@mm)
0-C KC 42 3 5 6 7
(No.)  ND 32 4 5 6 7
Lingual 34 36 38 40 42 44 46 48 50 5.2(mm)
0-C KC o 4 3 5 6 7
(No.) D 2 3 Il 5 6 7
Cervical 74 76 7.8 80 82 84 86 88 90 9.2 94 9.6 9.8(mm)
M-D KC 9 3 4 5 6 7
(No.) D 9 3 4 5 6 7
Cervical 60 6.2 64 6.6 68 7.0 7.2 74 7.6 7.8 8.0 8.2(mm)
B—L KC 9 3 4 5 6 7
(No.) D 9 3 4 5 6 7

KC : KIDS CROWN

ND : 3M ESPE Stainless Steel Primary Molar Crown ND—96
M-D : mesiodistal diameter

B—L : buccolingual diameter

O—C : occlusocervical diameter

15
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Fig. 9. Cervical convergences of maxillary stainless steel crowns.

* statistically significant (p < 0.05)
MD : mesiodistal

BL : buccolingual
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* statistically significant (p < 0.05)
MD : mesiodistal
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Fig. 11. Three—dimensional superimposition of maxillary stainless steel

crowns with the same number.
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Fig. 12. Three—dimensional superimposition of mandibular stainless steel

crowns with the same number.
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Table 6. Stainless steel crown size similar to the mean values from

maxillary first primary molar of Korean

KIDS
ND-96
CROWN
Male M-D 5 5
B-L 6 6
Buccal O—-C 5 5
(considering subgingival 1mm) (>7) (>7)
Lingual O—C <2 <2
(considering subgingival 1mm) (5) (5)
Female M-D 4 4
B-L 5 5
Buccal O—C 3 2
(considering subgingival 1mm) (>7) (7)
Lingual O—C <2 <2
(considering subgingival 1mm) (4) (5)

M-D : mesiodistal diameter
B—L : buccolingual diameter

O—C : occlusocervical diameter



Table 7. Stainless steel crown size similar to the mean values from

mandibular first primary molar of Korean

No.
KIDS
ND—-96
CROWN

Male M-D 2 3
B-L 2 2
Buccal O—-C <2 <2
(considering subgingival 1mm) (4) (3)

Lingual O—C <2 <2
(considering subgingival 1mm) (6) 4)

Female M-D 2 2
B-L 2 2

Buccal O—C <2 <2
(considering subgingival 1mm) (4) (3)

Lingual O—C <2 <2
(considering subgingival 1mm) (5) (4)

M-D : mesiodistal diameter
B—L : buccolingual diameter

O—C : occlusocervical diameter
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—Abstract—

Morphometry of
stainless steel crowns
for the first primary molar

using three—dimensional scanner

Lee Jihyun
Department of Pediatric Dentistry
Graduate School, Seoul National University

(Directed by Associate Professor Hong—Keun Hyun)

Stainless steel crowns are one of the most commonly used materials in
pediatric dentistry. The aim of this study was to assess morphologic
characteristics of two types of stainless steel crowns for the first
primary molar using three —dimensional scanner.

Two types of stainless steel crowns, KIDS CROWN (Shinhung, Seoul,

Korea) and 3M ESPE Stainless Steel Primary Molar Crown ND—96 (3M



ESPE, St. Paul, MN, USA) for the first primary molars were scanned
using three—dimensional scanner (stereoSCAN® 5M, Breuckmann,
Meersburg, Germany). Mesiodistal and buccolingual diameters at the
height of contour and cervical margin, occlusocervical diameters on
mesial, distal, buccal, and lingual aspect were measured and crown shape
ratio (ratio of buccolingual to mesiodistal diameter at height of contour),
smooth surface crown height ratio (ratio of mesial, distal, buccal and
lingual occlusocervical diameter to mesiodistal diameter at height of
contour), and cervical convergence (ratio of mesiodistal and buccolingual
diameter at height of contour to those at cervical margin) were calculated
by Rapidform2004 (INUS Technologies Inc., Seoul, Korea) program.

The values were statistically analyzed by independent samples t—test

and the results were obtained as follows:

1. In the crown shape ratio of mandibular stainless steel crown, KIDS
CROWN was larger buccolingually compared with ND—96 (p < 0.05).

2. In the smooth surface crown height ratio, ND—96 was larger than
KIDS CROWN in all aspects of maxilla and mesial, distal, and lingual
aspects of mandible (p < 0.05).

3. ND—96 was more convergent to the cervical mesiodistally and
buccolingually compared with KIDS CROWN (p < 0.05).

4. In superimposed images of maxillary stainless steel crown,
mesiolingual and distolingual line angles of KIDS CROWN were more

prominent compared with ND—96. In mandible, ND—96 demonstrated



higher cusps and more obvious buccal developmental lobes than KIDS

CROWN.

Keywords: stainless steel crown, first primary molar, three—dimensional
scanner, crown morphometry
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