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The purpose of this study was to obtain instructions for size selection of prefabricated crown and tooth reduction by
3-dimensional analysis of the size and shape of the maxillary primary central and lateral incisors and prefabricated crowns
(celluloid strip, resin veneered stainless steel, and zirconia crowns).

The maxillary primary central and lateral incisors of 300 Korean children was scanned with three types of prefabricated
crown to create standard three-dimensional tooth models and prefabricated crowns. The shapes of the prefabricated
crowns and natural teeth were compared according to four parameters (mesio-distal width, height, labio-palatal width,
and labial surface curvature coefficient) and calculated the amount of tooth reduction required for each prefabricated
crown.

The size 2 resin veneered stainless steel crown, size 1 zirconia crown, and size 2 celluloid strip crown were most similar
in shape to the primary central incisor. The size 3 rein veneered stainless steel crown, size 2 zirconia crown, and size 3
celluloid strip crown were most similar to the primary lateral incisor.

The amount of tooth reduction was similar in both maxillary primary central and lateral incisors. The incisal reduction
was greatest for the zirconia crown. At the proximal surface, the zirconia and celluloid strip crowns required a similar
amount of tooth reduction, but more than the resin veneered stainless steel crown. The labial surface reduction was
greatest for the zirconia crown. The degree of lingual surface reduction was not significant among the three prefabricated
crowns.

Among the assessment parameters, mesio-distal crown width was the most important for choosing a prefabricated
crown closest to the actual size of the natural crown.
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Table 1. Prefabricated crowns for primary anterior teeth used in this study

Prefabricated crown Brand (Manufacturer) Crown sizes

Celluloid strip crown Strip Crown From™ (3M ESPE, St. Paul, MN, USA) 1,23

Resin veneered stainless steel crown Cheng Crown Classic™ (Cheng Crowns, Exton, PA, USA) 1,23

Zirconia crown NuSmile ZR crown™ (NuSmile, Houston, TX, USA) 1,23
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Fig. 1. Study design.
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Fig. 2. (A) Reference point and line for establishing the planes on tooth model. (B) Coordination points on the labial surface.
These points were created by the intersection of 9 planes in mesio-distal and incisal-cervical directions. These coordination
points were used for 3-dimensional superimposition of crowns.
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Fig. 3. Dimensions for similarity assessment between pri-
mary anterior teeth and prefabricated crowns.
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Frontal view

Proximal view

Outline of natural tooth

----- Inner surface of prefabricated crown

Fig. 4. Amount of tooth reduction was measured from the
distance between coordination points of tooth and inner
surface of prefabricated crown.
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Fig. 5. The shape and dimension of reproduced Korean
maxillary primary central incisor and lateral incisor models
(ROC, : radius of curvature horizontal, ROC, : radius of cur-
vature vertical).
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Table 2. The crown dimensions of maxillary primary central and lateral incisors

Radius of curvature

Mesio-distal width (mm) Crown height (mm) Crown ratio ) .
Horizontal Vertical
Central incisor 6.542 + 0.275 5324 + 0.538 0.751 + 0.045 7.247 + 0.831 9.652 + 1938
Lateral incisor 5349 + 0.237 4732 + 0457 0.884 + 0.032 6.622 + 0.867 11.373 + 2.024
p value .000 .000 0120 0515 0202

p value from t-test
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o= HItoh % RVSS2 28, ZR2 18, CS2 280[RACt 7|9
1) 4% 7S2X A2tz TFO A0l AEX|0 7HY AR HEHE ZHT
DA UH|9] B KHGIX|Of JpE 2 A7 RVSS2 2 T2t €SOl 2 37| iCHTable 4).
H, ZR2 1, CS2 2#O[RACE X| 2 £0|9] F2 RVSS2 3H,
Table 3. Mean and standard deviation of the dimensions of teeth and prefabricated crowns
Crown M-D width Crown height C . Radius of curvature
) rown ratio , .
size (mm) (mm) Horizontal Vertical
Teeth 6.542 + 0275 5324 £ 0538 0751 + 0045 7247 + 0831 9652 + 1938
1 6.197 + 0001 4.263 + 0002 0873 + 0001 6435 + 0001 5.765 + 0001
RVSS 2 6367 + 0002 4617 + 0001 0907 + 0002 6.807 + 0001 7624 + 0001
3 6920 + 0002 5150 + 0001 0910 + 0001 7.207 + 0001 13077 + 0002
Central 1 6493 + 0001 5113 + 0001 0870 + 0001 5589 + 0001 5496 + 0001
Incisor ZR 2 6.873 £ 0002 5403 + 0001 0877 + 0002 5849 + 0001 7423 + 0001
3 7250 + 0001 5753 £ 0001 0873 £ 0001 6.224 + 0002 11861 + 0.002
1 5703 + 0001 4830 + 0001 0723 + 0002 9277 + 0001 12466 + 0.001
cs 2 6401 + 0002 5260 + 0001 0737 £ 0001 10408 + 0002 13245 + 0001
3 7063 + 0001 5940 + 0002 0737 + 0002 10716 + 0002 13487 + 0002
Teeth 5349 £ 0237 4732 + 0457 0884 + 0032 0884 + 0032 11373 £ 2024
1 4753 + 0002 3416 + 0001 0950 + 0,001 5574 + 0001 5515 + 0002
RVSS 2 5023 + 0001 3863 + 0001 0960 + 0.001 6063 + 0.002 7503 + 0001
3 5463 + 0001 4333 + 0001 0933 + 0001 6478 + 0001 12407 + 0001
Lateral 1 5107 + 0002 4317 + 0001 0923 + 0002 4816 + 0001 5312 + 0001
Incisor ZR 2 5368 + 0002 4968 + 0002 0930 + 0001 5522 + 0001 7.265 + 0002
3 5.763 + 0001 5013 + 0001 0927 + 0001 5920 + 0002 10199 + 0001
1 4133 + 0001 4200 + 0001 0887 + 0001 6.113 + 0001 12024 + 0001
cs 2 4813 + 0001 4950 + 0001 0903 + 0001 7.720 + 0002 13616 + 0002
3 5457 + 0002 5550 + 0001 0897 + 0002 8371 + 0001 14623 £ 0001

RVSS : Resin veneered stainless steel crown, ZR : Zirconia crown, CS : Celluloid strip crown.

Table 4. Scores for evaluation of similarity between primary anterior teeth and prefabricated crowns

Zirconia crown Size Sum (3 Score x weight)
Resin veneered s-s crown 2 2.50
Central incisor Zirconia crown 1 2.25
Celluloid strip crown 2 275
Resin veneered s-s crown 3 2.50
Lateral incisor Zirconia crown 2 2.75
Celluloid strip crown 3 250

Kruskall-Wallis test followed by Bonferroni correction post hoc
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Fig. 6. Mean amount of tooth reduction for prefabricated crowns in primary upper central incisor. Dotted line represent the
inner surface of prefabricated crown. Zirconia crown showed largest amount of reduction at incisal area and labial surface.
in lingual surface the amount of tooth reduction was lower than in the labial surface, and the difference of tooth reduction
amount was not significant among the three prefabricated crown.
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Fig. 7. Mean amount of tooth reduction for prefabricated crowns in primary upper lateral incisor. Dotted line represent the
inner surface of prefabricated crown. Zirconia crown showed largest amount of reduction at incisal area and labial surface
and resin veneered s-s crown showed least amount of reduction at proxima and labial surface. in lingual surface the amount
of tooth reduction was not significant among the three prefabricated crown.
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