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BACKGROUND

* Ferdinand Graf von Spee described the natural
curve of the occlusion from the sagittal view.

* Defined as “the line on a cylinder tangent to
the anterior border of the condyle, the occlusal
surface of the second molar, and the incisal
edges of the mandibular incisors.

* The curve of the maxillary teeth is also called the curve
.~ of Spee (COS).

* COS bi default refers to mandibular teeth, unless the




BACKGROUND

1972

* Lawrence Andrews wrote “The six keys to
normal occlusion”.

* Afinding was ‘normal’ patients either had
a flat COS, or it was ‘mild’.
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What is the purpose of the COS?

* Not fully understood

* May make it possible for teeth to resist
forces of mastication %3

* Increases the crush-shear ratio and
improves the efficiency of occlusal
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BACKGROUND

Does leveling the Curve of Spee require space?
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 Proffit: 1 mm of arch length is needed for
every mm of COS?

 Baldridge: Y = 0.488X - 0.51 mm ?




BACKGROUND

Does leveling the Curve of Spee require space?
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* Multiple researchers have proposed waysto | | —
estimate the space needed to level the COS,

however there is no consensus on how much




BACKGROUND

Development of the curve of Spee

Steven D. Marshall,® Matthew Caspersen,” Rachel R. Hardinger,© Robert G. Franciscus,®

Is the COS stable after it develops?

al curvature viewed in
ce in orthodontics and
ops. The purpose of this
e of Spee longitudinally
dentition to adulthood.
Study were selected and
7 time points from ages
st was used to compare
2 relative eruption of the
d its contribution to the
urve of Spee is minimal.
d 0.25 mm, respectively.
andibular permanent first
increases significantly
s essentially unchanged
eases (P < 0.0001) to a
ars), the depth decreases
entition (mean age 26.98
2.02 mm. No significant
and left sides of the

a . ' onfirm that the greatest
increases in the curve 01‘ Spee occur as the mandlbular permanent incisors, first molars, or second molars
erupt above the pre-existing occlusal plane. Conclusions: On average, the curve of Spee initially develops
as a result of mandibular permanent first molar and incisor eruption. The curve of Spee maintains this depth
until the mandibular permanent second molars erupt above the occlusal plane, when it again deepens.
During the adolescent dentition stage, the curve depth decreases slightly and then remains relatively stable
into early adulthood. (Am J Orthod Dentofacial Orthop 2008;134:344-52)

* Marshall looked at 33 patients

* COS first develops when the permanent
mandibular 15t molars and incisors erupt
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BACKGROUND

Is there a correlation between the anterior- = p—
posterior skeletal classification and the COS depth?

%4 ANB=1 COS
JsnB=1 cos

* One study: COS positively correlated to
ANB and negatively correlated SNB

e 49 patients total




BACKGROUND

Class il - Division 1

Is there a correlation between the molar

classification and the COS depth?

e Class Il malocclusions have the deepest
COS

e Debate whether Division 1 or 2 are




BACKGROUND

Is there a correlation between the skeletal
divergence and the COS depth?

* Low mandibular plane angles have deeper
NS 1.2




BACKGROUND

Summing it up

* The COS has separately been found to
be deeper in:

* Class Il patients
e Class Il skeletal patterns




E BACKGROUND

Objective of Study

* The goal of this study is to measure the
COS and the various mandibular plane
angles in patients with a Class Il skeletal




g HYPOTHESIS

Hypothesis

Hypodivergent skeletal patterns will exhibit
a greater COS and there is a correlation

Null Hypothesis

There will be no correlation between the




METHODS &
MATERIALS

TORP Dolphin search

Initial search for ANB > 4°
Over 3700 results

\_

Grouped by skeletal divergence

20 patients per group:
Hyperdivergent
FMA > 29°
Normodivergent
FMA 20-29°
Hypodivergent
FMA < 20°

Inclusion criteria

A complete permanent dentition
Skeletal Class Il profile (ANB > 4°)

No previous orthodontic
treatment

Dental casts and CBCT available

K No craniofacial anomalies /
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MATERIALS

: —
Points measured and recorded
for each patient:

* SNA * FMA
* SNB * OP-MP
* ANB * SN-OP
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TORP Ceph Analysis:
MP uses Gnathion and Gonion

TORP CEPH 2020:
FMA and MP-SN use Gonion
SN-MP uses Constructed Gonion
L1-MP uses Constructed Gonion
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DCR7, DCL7

Measuring the COS- 3Shape?

 Established occlusal plane with 3 points
 Distobuccal cusp of the 2" molar on each side
* Midpoint of the incisal edges of the central incisors

* COS measured from this reference plane to

each cusp tip ,
* Deepest value was recorded for each side EHEG e b o e HE

......
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MATERIALS

DB cusp to central incisor 1,234,678
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DB cusp to caninel?3

Special mention?

* Most overerupted
. molar cusp and
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Overjet!

* Horizontal measurement between the incisal
edge of the mandibular central incisor and

Overbitel

* Vertical measurement between the incisal

Vertical

overlap EEEEERE mm
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MATERIALS
Intrarater reliability

 Randomly selected 20 lateral cephs AND




RESULTS |

i < 2T / £ .
1 22.7 Caucasian Male Hypodivergent 83 77.8 5.1 26 138 -116 238 18.8 89 149 36 80.4 0.7 90 155 7.66 2,05
2 21.3 Caucasian Male Hypodivergent 915 826 8.9 9 23 23 19.9 137 1 8.9 6.3 813 5.7 100.7 3.25 9.13 171
3 28.4 Hispanic Female Normodivergent 753 711 43 5.3 -16.3 -14.9 355 257 148 207 15 84 4 913 252 5.72 333
4 22.9 Caucasian Female Normodivergent 86.5 769 9.6 35 -111 -135 323 256 165 15.8 -4.1 85.9 73 102.9 168 737 3.94
5 32.2 Caucasian Male Hypodivergent 882 817 65 8 05 58 23 143 138 9.2 1.8 973 14 887 3.27 10 6.28
6 31.8 Hispanic Female Hyperdivergent 818 73.7 8.1 24 -18 205 42 363 171 249 2 86.7 1 97.7 228 459 4
7 33.8 Caucasian Female Hypodivergent 83.6 79.2 4.4 -18 -104 55 228 181 14.7 81 -05 88.6 24 98.5 2.20 4.16 3.05
8 38.1 Caucasian Male Normodivergent 789 74.8 41 31 12 -107 327 245 162 165 0.9 893 4 921 182 1.96 2
9 16.3 Caucasian Male Hyperdivergent 817 77 a7 2.7 -12.7 -104 373 316 206 16.7 0.2 893 42 838 2.60 6.36 25
10 21 Caucasian Female Hyperdivergent 779 73 5 4.1 -16.3 -15.7 438 3538 217 221 26 90 5.7 86.6 161 273 3.43
1 24.3 Asian Female Hyperdivergent 731 64.7 84 32 235 237 524 381 241 283 4 919 129 104 144 0.43 454
12 16.3 Indian Male Hypodivergent 806 76.7 a 05 71 5.4 257 167 9.9 158 22 938 3 101 2.26 6.47 411
13 40.4 African American Male Hypodivergent 902 82 8.1 75 0.7 0.5 2 16.4 10 14 0.6 945 6.2 963 215 73 3.95
14 42.6 Hispanic Male Normodivergent 84.8 79.2 5.6 1 7.6 6.3 34.1 27.8 17.9 16.2 11 949 5.4 89.1 215 5.19 411
15 20.4 African American Female Hyperdivergent 789 69.6 9.3 15 -18.8 197 419 322 17.8 241 28 962 136 1104 2.40 5.41 5.03
16 46.2 Hispanic Male Hyperdivergent 809 713 9.6 53 9.6 114 475 337 264 211 21 963 131 963 132 173 3.77
17 20 Hispanic Female Normodivergent 782 73.6 4.6 -26 -123 <133 322 22.8 121 20.1 4.2 96.6 52 97.3 2.20 6.63 4.91
18 13.6 Caucasian Male Normodivergent 841 781 6 03 -85 8.7 323 261 15 17.3 01 973 5.1 1053 237 273 178
19 42.8 African American Female Hyperdivergent 862 80.9 53 6.8 3 24 431 324 258 173 2 97.6 74 78.4 127 168 1.98
20 16.8 African American Female Hypodivergent 902 84 6.2 6.9 3 29 184 103 76 108 2.7 104.1 7 1133 141 4.93 3.43
21 41.7 Caucasian Female Hyperdivergent 797 751 46 11 86 9 407 315 254 153 37 98 33 821 237 6.83 5.7
22 15.3 Hispanic Female Hypodivergent 865 822 43 a4 04 3 19 1 101 8.9 3.7 1109 49 109 181 3.78 402
23 28.4 African American Female Normodivergent 819 754 6.5 0 -10.9 -10.7 37 2838 166 204 5.1 993 10.2 102.4 254 452 5.33
24 14.5 Caucasian Male Normodivergent 818 772 46 21 -42 -3 36.1 257 186 175 37 99.6 6.8 93.8 2.29 3.38 3.62
25 23.1 Caucasian Male Normodivergent 879 83.1 48 38 -18 0.2 309 25 216 9.3 2 100 6.4 953 146 272 222
26 25.8 Caucasian Female Hyperdivergent 76 701 6 46 -18.2 -20 535 443 295 24 7.8 102.3 112 97.7 175 05 47
27 28.3 Caucasian Female Hypodivergent 89.4 84.4 5 4.9 -0.3 6.2 164 1 146 18 12 102.5 17 93.2 2.84 6.58 4.46
28 33.3 African American Male Normodivergent 822 77.8 a4 21 114 9.4 345 287 234 111 6.2 1025 a7 85 217 6.56 7.42
29 13.2 Caucasian Male Normodivergent 819 76.6 53 0.2 8.7 -8 328 249 16 16.8 29 102.8 49 96.9 2.90 424
30 14.4 Caucasian Female Normodivergent 813 76.5 4.7 29 129 124 331 274 216 115 5.9 103 79 99 312 6.19
31 36.3 Hispanic Female Hyperdivergent 86.1 79.8 63 ‘16 135 -14.8 408 387 21 19.8 5.7 103.2 10.7 941 2,06 3.36
32 43.6 Hispanic Male Hypodivergent 86.6 79.8 6.7 36 -49 18 244 174 131 113 0.6 942 43 972 2.56 65
33 21.7 African American Male Hypodivergent 88 80.8 7.2 9.8 5.2 68 234 1 10.7 12.7 3.7 104.4 9.7 1118 1.95 557
34 32.3 Hispanic Male Hypodivergent 88.8 83 58 4 -42 -14 235 18.8 145 9 24 104.7 73 101.8 1.05 3.24
35 16.4 African American Female Hypodivergent 83 772 5.8 0.7 73 55 257 17.8 135 122 4 102 5.8 107.9 2561 6.52
36 38.4 Caucasian Male Hyperdivergent 819 739 7.9 -1 -15.7 -16.9 425 353 261 16.4 6.3 105.2 8.7 92.4 5.05 7.94
37 26 Asian Female Hyperdivergent 82.6 751 74 -32 -18.6 -19.1 388 34.4 226 16.2 55 105.4 12 98.9 2.25 4.96
38 14.7 Hispanic Male Hypodivergent 90 825 75 6.6 01 0.7 227 153 14 8.7 26 105.5 7 102.7 341 473
39 43.4 Caucasian Female Hyperdivergent 84 79.9 41 0.8 83 9.6 386 334 22 16.6 46 106 79 955 164 215
40 26.3 Hispanic Male Hyperdivergent 817 769 48 0.9 8 6 413 323 225 188 34 106.6 8.7 927 0.81 142
a 19.5 Caucasian Male Normodivergent 84.4 80.3 41 0.4 75 6.5 307 255 219 8.8 59 107.2 75 98.4 354 a5
42 23.6 Asian Female Normodivergent 84 795 44 09 6.1 -5.3 339 269 179 16 6 107.3 9 106.7 2.52 141
43 27.1 African American Male Normodivergent 924 85.1 73 8.7 33 41 307 239 212 9.5 36 107.5 104 94 2.29 497
a4 41.1 Hispanic Female Hyperdivergent 835 775 5.9 0.2 9.6 9.3 377 313 224 153 46 107.9 7.9 98 294 131
45 15.3 Caucasian Male Normodivergent 82.9 77.2 58 25 -5.8 -59 323 22.8 194 129 53 108.4 8.1 97.5 2.61 4.9
46 24.7 Hispanic Female Hyperdivergent 836 775 6.1 0.9 125 13 409 355 219 19 7.2 108.9 13 96 121 13
a7 17.1 Caucasian Female Hyperdivergent 805 754 5.1 33 -14.1 141 392 33 21 18.2 16 89.7 5.1 921 1.60 451
48 17.6 Caucasian Female Hyperdivergent 805 731 7.4 05 137 138 426 336 206 22 0.2 839 8.4 96.5 3.04 5.95
a9 16.6 African American Male Hyperdivergent 857 78.7 7 08 112 139 403 353 248 155 7.7 1104 141 98.4 182 39
50 16.1 Caucasian Female Hypodivergent 847 775 72 25 5.7 34 243 161 166 77 5.1 1112 38 101.8 282 6.39
51 21.3 Caucasian Male Hypodivergent 85.1 79 6.1 12 7.2 38 248 187 142 10.6 33 815 0.7 87 4.42 1017
52 18 Hispanic Male Hypodivergent 86.7 82.7 4 31 14 0.5 186 121 78 108 6.5 1121 6.1 104.8 249 5.85
53 17.4 Hispanic Female Hyperdivergent 838 772 6.7 3 -16.1 -15.8 405 373 20 205 42 1128 86 926 158 0.7 473
54 37.4 Caucasian Male Normodivergent 86.1 80.9 5.2 14 6.7 5.2 324 27 224 10 6 1146 9.2 96.7 163 432 3.28
55 22 African American Male Normodivergent 92.8 857 71 5.6 2.1 -43 283 252 22 63 72 115.2 142 102.1 167 3.71 3.58
56 27 Caucasian Female Normodivergent 772 72 5.1 5.7 -17.4 -17.8 331 263 243 8.8 132 117.8 89 109.8 384 5.65 1275
57 15.6 Caucasian Male Normodivergent 815 755 6 0.5 -10.5 6.6 327 247 233 9.4 6.6 118 6.6 102 2.73 3.98 9.5
58 20.5 Hispanic Male Hypodivergent 88 833 48 5.4 05 2.7 224 15.5 14.7 7.7 101 1226 9.9 109.8 259 4.45 5.64
59 17.3 African American Male Hypodivergent 86.7 815 5.2 230

60 25.7 African American Male Hypodivergent 89.9 846 5.4 K . . 1.67
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atient Demographics

* Mean Age: 25.5 years at time of records
e Age range: 13.2-46.2 years old

e Gender: 28 female: 32 male
e Ethnicity: 45% Caucasian




Hypodivergent Mean
SD

Range

Normodivergent Mean
SD

Range
Hyperdivergent Mean

1.05-3.59
2.4

0.62
1.46-3.84|
2.05
0.92]
0.81-5.05




COS by Skeletal Dlergence
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Hypodivergent Mean 81.1 591 3.71 -3.6 -1.38 22.26 15.53 1272 9.55 2.64 102.1 5.58 102.1 2.43 2.43 4.65
SD 294 249 139 3.62 4.9 509 261 3.04 3.01 361 492 1361 346 8.36 0.79 0.79 1.82

P Value 0.98 0.46 0.19 0.6 0.93 0.66 0.56 0.91 0.29 0.65 0.17 0.2 0.11 0.04 0

Pearson

Correlation -0 -0.18 0.3 0.13 0.02 0.11 0.14 0.03 0.25 -0.11 -0.32 -0.08 -0.37 -0.47 0.63
Normodivergent Mean 83.3 77.8 548 0.35 -8.53 -7.91 32.88 25.77 19.14 13.75 4.16 102.6 7.29 97.88 2.4 4.53

SD 446 3.88 1.36 3.52 4.99 522 199 1.68 345 447 3.53 9.8 256 6.15 0.62 1.59

P Value 0.04 0.06 0.19 0.03 0.06 0.1 045 0.77 038 073 0.01 0.15 094 0.12 0.47

Pearson

Correlation -0.5 -043 -03 -0.5 -042 -0.38 0.18 0.07 0.21 -0.08 0.56 0.33 -0.02 0.36 0.17
Hyperdivergent Mean 81.5 75 649 -1.02 -13.2 -13.72 42.27 348 22.67 19.61 3.89 9942 9.25 94.21 2.05 3.39

SD 3.31 4 161 2.86 5.64 591 432 3.14 3.03 3.7 232 864 314 7.35 0.92 2.32

P Value 0.92 0.73 0.32 0.47 0.37 0.34 0.39 0.63 0.98 0.32 091 0.74 054 0.85 0
Pearson
Correlation 0.03 -0.08 0.24 -0.17 -0.21 -0.22 -0.2 -0.11 -0.01 -0.23 0.03 -0.08 -0.15 0.05 0.72
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Hypodivergent Mean 102.09 243
SD 8.36 0.79
P Value 0.04 0

Pearson
Correlation -0.47 0.63

(\N_

A N

Normodivergent \jean 83.31 0.35 4.16
SD 4.46 3.52 3.53
P Value 0.04 0.03 0.01

Pearson
Correlation -0.46 -0.5 0.56

Hyperdivergent Mean
%, SD
m— P Value

Pearson
Correlation
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COS Average Mean 83.95 77.99 5.96 1.01 -8.44 -7.67 32.47 25.36 18.17 14.3 3.56 101.36 7.37 98.06 4.66
SD 4.26 4.28 1.49 3.85 6.45 7.36 8.8 8.37 5.19 5.69 3.74 10.8 3.38 7.91 0.79 2.27

P Value 0.87 0.72 0.64 0.77 0.84 0.86 0.13 0.14 0.63 0.06 0.94 0.76 0.04 0.96 0

Pearson Correlation -0.02 -0.05 0.06 -0.04 -0.03 O 02 -0.2 -0.19 -0.06 -0.25 -0 01 -0. 04 -0.27
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Correlation

COS Average Mean
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B DISCUSSION

s will exhibit
)/ rrelation
grane and the
Ao

Null Hypothesis

There will be no correlation between the Failed to Reiect
mandibular plane and the COS depth dalied to Reject |




W DISCUSSION

Conclusions

* The COS was deeper when Overbite was
greater

* The COS was deeper when Overjet was

1 oB =% Cos
s 1g':1eea:§cr>re retrussive the lower incisors, * t Oj - t COS

the deeper the COS

IESEETTENL ¥ =1 cos




DISCUSSION

Correlation with OB and OJ

e Teeth erupt until in contact with opposing
teeth (or gingiva)

* Theory: Deep COS is a compensation
* Increased OJ leads to mandibular




DISCUSSION

| Clinical Implications

* Deepbite correction mechanics influenced
by skeletal divergence

* Understanding correlations can help
clinician better plan treatment




DISCUSSION

Class Il - Division 1

* Did not screen patients based on:
* Dental Classification
* Ethnicity
* Age

Class Il - Division 2

* Only looked at a narrow range (ANB >4)




DISCUSSION

Further studies.....

e Repeating study with Class | and Il
patients

* Compiling studies for better assessment
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