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A Morphometric Study of the Stainless Steel Permanent Molar Crown with
Three—Dimensional Scanner

Jonghyun Shin, Hyeongjik Lee, Taesung Jeong, Shin Kim, Jiyeon Kim*

Department of Pediatric Dentistry, College of Dentistry, Pusan National University

The aim of this study was to compare the morphological characteristics of two types of stainless steel permanent molar
crowns using three-dimensional scanners and the morphological changes of these crowns after crimping. Two types of stainless
steel permanent molar crowns, PO-96 and PERMACROWN were scanned using three-dimensional scanner. Crown size, crown
index (ratio of buccolingual diameter to mesiodistal diameter at height of contour), cervical convergency of crown were measured,
Stainless steel crowns were crimped and re-scanned with three-dimensional scanner, Morphological changes of stainless steel
permanent molar crowns were analyzed. As for the crown index, maxillary PERMACROWN was larger buccolingually and smaller
mesiodistally than maxillary PO-96 and mandibular PERMACROWN was smaller buccolingually and larger mesiodistally than
mandibular PO-96, Maxillary PO-96 was more convergent to cervical mesiodistally than maxillary PERMACROWN and mandibular
PO-96 was more convergent to the cervical mesiodistally, buccolingually than mandibular PERMACROWN., Both types of stainless
steel permanent molar crowns showed reduction of cervical circumference after crimping. Two products were morphologically
different in crown size, shape and cervical convergence. Although both types of stainless steel permanent molar crowns are

pre-contoured type, additional crimping is needed to achieve better marginal adaptation.
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(a) Sample preparation
s PO-96 : Maxilla/Mandible
= PERMACROWN : Maxilla/Mandible

{b} Scanning with 3D scanner and
transfer to Geomagic 12
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{c) Setting reference plane, line, point setting
and crown measurement

{d) Extracting data of cervical margin and
measurement of marginal circumference

v

(e} Crimping with #417 crown crimping plier
and re-scanning

(f) Extracting data of cervical margin and
measurement of marginal circumference

Figure 1, Schematic illustration of the experimental procedures,
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(b) |

(d) Q

Figure 2, Reference planes, lines, points of the stainless steel crown, (a) Reference planes and lines, A : mesiobuccal cusp tip, B
: mesiolingual cusp tip, C : the lowest point on the mesial marginal ridge, and D : the lowest point on the distal marginal ridge.
(b) Frontal view, E : mesial height of contour, F : distal height of contour, G : mesiodistal diameter, H : buccal height of contour,
I : lingual height of contour, J : buccolingual diameter, (¢) Bottom view, K, L : the most prominent point on the cervical margin
toward the mesial and distal aspects. M: mesiodistal diameter at the cervical margin, N, O : the most prominent point on the cervical
margin toward the buccal and distal aspects, P: buccolingual diameter at the cervical margin, (d) Side view, Q : the farthest point
from the reference plane, R : occlusocervical diameter of the buccal and lingual surface, S : the closest point to the reference plane,
T : occlusocervical diameter of the mesial and distal surface,
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Table 1. Mean and standard deviation of measurement data of maxillary stainless steel permanent molar crowns

Buccal O-C Lingual O-C Mesial O-C Distal O-C Cervical M-D Cervical B-L

Size Crown M-D (mm) B-L (mm) [ il ] ) ] L

PO 1041 £ 002 1127 £ 001 632 £ 025 722 =008 551 £002 59 = 009 899 £ 005 1071 = 004

’ PC 1032 £ 003 1144 £ 002 657 £ 006 679 £ 002 58 £ 001 59 £ 006 975 £ 004 1091 £ 001
PO 1081 £ 003 1174 £ 002 698 £ 009 696 £ 006 630 £ 003 539 £ 003 974 £ 003 1118 £ 005
° PC 1071 £ 002 1189 £ 004 660 + 006 705 £ 002 599 £ 001 612 £ 006 1025 = 004 1130 + 001
PO 1121 £ 003 1214 + 003 725 = 004 719 £ 008 629 £ 003 596 + 008 1009 £ 008 1152 + 005
* PC 1109 £ 001 1243 £ 004 700 = 010 737 £ 002 635 £ 005 633 = 011 1044 = 002 1175 + 002
PO 1160 £ 002 1276 £ 003 751 £ 008 772 £ 001 677 £ 005 640 £ 007 1015 £ 003 1215 £ 0,02
° PC 1151 £ 001 1286 £ 002 733 £ 009 772 £ 002 648 £ 005 680 £ 011 1086 + 004 1236 + 005
PO 1202 = 003 1304 £ 007 762 £ 003 796 = 003 683 £ 006 671 = 001 1060 = 003 1254 + 008
° PC 1190 £ 002 1324 £ 001 753 = 009 788 + 004 681 £ 003 689 =002 1129 + 002 1266 + 005
, PO 1241 £ 002 1360 = 003 751 £ 008 834 =008 700 £ 004 704 =003 1116 £ 003 1277 = 0,01

+

PC 1231 + 002 1370 = 002 785 + 005 821 + 007 707 + 006 714 = 003 1163 + 002 1290 + 0.02

PO: PO-96; PC: PERMACROWN; M-D: mesiodistal diameter; B-L: buccolingual diameter; O-C: occlusocervical diameter

Table 2, Mean and standard deviation of measurement data mandibular stainless steel permanent molar crowns

S @m0 () B Buccal O-C Lingual O-C Mesial O-C  Distal O-C  Cervical M-D Cervical B-L

(mm) (mm) (mm) (mm) (mm) (mm)
PO 1082 £ 002 1001 = 004 639 £ 002 569 £ 001 495 = 004 450 £ 004 1002 £ 001 913 + 006
? PC 1090 £ 002 983 £ 003 620 £ 002 556 =003 488 £ 004 452 £ 008 1013 £ 004 927 + 002
PO 1122 = 0041038 = 004 674 £ 004 587 =005 512 =003 477 =003 1028 £ 003 926 + 003
° PC 1132 £ 000 1021 + 003 638 = 003 579 + 002 498 +£ 007 481 + 007 1054 + 002 956 = 0.03
PO 1161 = 003 1090 = 006 688 = 005 624 =002 537 =003 523 = 002 1052 £ 005 985 + 003
’ PC 1170 £ 002 1060 = 004 657 = 008 623 =+ 003 530 £ 001 502 = 009 1092 = 005 991 = 006
PO 1200 £ 005 1096 = 003 681 £ 004 642 £ 005 546 £ 002 525 £ 001 1100 £ 002 1007 £ 005
° PC 1214 £ 0051105 £ 007 679 £ 002 620 £ 002 546 £ 003 497 £ 002 1136 + 007 1030 £ 0,06
PO 1242 £ 003 1158 = 004 720 £ 006 688 = 003 569 =006 578 = 002 1148 + 002 1056 + 002
° PC 1251 £ 003 1145 + 002 712 £ 003 677 £ 008 573 £ 006 579 + 012 1168 + 004 1063 + 0.07
. PO 1281 = 0031183 =001 744 £ 004 710 =001 592 =001 603 =008 1182 + 003 1079 + 0.06

PC 1290 = 002 1182 = 001 735

-+

003 668 + 002 594 =005 551 + 003 1214 = 009 1113 = 003

PO: PO-96; PC: PERMACROWN; M-D: mesiodistal diameter; B-L: buccolingual diameter; O-C: occlusocervical diameter
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Figure 3. Crown index of maxillary (A) and mandibular (B) stainless steel permanent molar crowns, Mesiodistal cervical convergence
of maxillary (C) and mandibular (D) stainless steel permanent molar crowns, Buccolingual cervical convergence of maxillary (E) and

mandibular (F) stainless steel permanent molar crowns,
Significant at p < 0.05 level (*).
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Table 3, Mean and standard deviation of marginal circumference of maxillary stainless steel permanent molar crowns

before and after crimping

Size Crown Pre-crimping (mm) Post-crimping (mm)
PO 3292 + 0.00 3189 + 026
: PC 3370 £ 0.20 3281 £ 0.60
PO 3483 + 0.06 3393 £ 020
° PC 3526 + 0,07 3433 £ 024
PO 3575 £ 0,02 3482 + 013
’ PC 36,17 £ 0.03 3544 = 024
PO 36.99 + 0.06 36.00 £ 013
° PC 3768 £ 0,04 3690 = 025
PO 3843 £ 020 3736 £ 022
° PC 3890 + 0.05 38,09 £ 030
PO 39.78 £ 0,11 39.13 £ 0,13
! PC 4028 + 0.13 3937 = 021

PO: PO-96; PC: PERMACROWN

Table 4, Mean and standard deviation of marginal circumference of mandibular stainless steel permanent molar

crowns before and after crimping

Size Crown Pre-crimping (mm) Post-crimping (mm)
PO 3167 = 003 3105 £ 012
’ PC 3170 = 0.06 3114 + 019
PO 3278 + 0,07 3206 + 0.29
° PC 3284 + 0.06 3208 = 024
PO 3617 = 0.08 3296 + 019
’ PC 3403 + 0,05 3324 + 014
PO 3768 = 0.06 3426 + 030
° PC 3536 = 0.06 3435 £ 035
PO 3890 + 0.05 3542 + 036
° PC 3661 + 0.06 3582 + 015
PO 4028 + 013 3566 = 026
! PC 3785 + 012 3697 + 0,18

PO: PO-96; PC: PERMACROWN
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Table 5. Reduction in the marginal circumference of
maxillary and mandibular stainless steel permanent

molar crowns

Grou Crown AZelEiE -value
P (mm, Mean + SD) P

PO 093 + 021

Maxilla 0.385
PC 084 + 035
PO 077 = 029

Mandible 0,778
PC 080 + 025

PO: PO-96; PC: PERMACROWN

Figure 5, Superimposed marginal circumference images of
stainless steel permanent molar crown before (A) and after (B)
crimping.
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