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Cephalometric Analysis




20 -15 -10 -5 0 5 10 15 20 Japanese  Bangladeshi

Mean SD. Mean SD.

Facial Angle 85.07 5.67 90.3 34

Convexity 5.60 4.33 1.8 68

A-B plane -5.10 3.28 -3.1 39

65.71 3.27 58.0 3.9

Y-axis

FHto SN 5.98 335 6.6 3.5

SNA 81.82 3.09 84.5 39

SNB 78.61 314 83.0 35

ANB 3.28 266 1.6 28

Mandibular pl. to FH 26.25 6.34 184 6.6

Ramus pl. to FH 2.64 4.4 11.0 43

Gonial angle 111.38 583 1194 7.0

UltoSN 103.06 553 111.8 64

Ul toFH 108.94 562 1184 6.7

L1 to mandibular pl. 9467 721 101.3 6.9

Interincisal angle 129.66 899 121.9 9.9

Occlusal pl. to FH 9.52 4.01 3.6 46




et X2 2M . Cephalometric Analysis

Method | analysis

Measurement Mean sD. Result Severity Polygonal chart Meaning

Saddle angle 125.45 53 123.91 Saddle angle within normal range

Articular angle 147.68 53 159.39 Obtuse articular angle, Dolichocephalic facial type
Gonial angle 12431 54 111.75 o Acute gonial angle

Bjork sum 397.16 36 395.05 Mormedivergent Skeletal Pattern

Anterior cranial base length 69.35 EX] 69.35 Mormal anterior cranial base length

Posteriar cranial base length 37.68 27 3573 Mormal posterior cranial base length

Upper gonial angle 462 23 37.85 o Mandible is growing down and ward,

Lower gonial angle 78.04 46 73.90 MNormal lower gonial angle

Ramus height 49.07 49 53.64 Normal ramus height

Mandibular Body length 74.87 49 77.95 Mormal mandibular body length

Body to Ant. cranial base ratio 1.08 00 1.12 s Large mandibular body length relative ta cranium
SMA 81.08 37 83.01 70 75 Normal A-P position of maxilla

SNB 79.07 38 77.18 70 7 MNormal A-P position of mandible

ANEB 246 1.8 5.83 , Skeletal Class |

SN-Gohde 34.29 64 35.05 Mormedivergent facial pattern

Facial depth{Jarabak) 12327 5.1 130.48 -

Facial length on ¥ axis 130.29 79 130.55 154\125 128130,

10 - o
E 30
11 120
¥ axis 1o SN 71.92 N 73.42 =/ 7ol
Posterior facial height 82.76 5.3 a7.98 75 a0
125

Large facial depth(Na-Go distance)
Normal facial length on ¥-axis(S-Gn)
Normedivergent vertical growth pattern
Mormal posterior facial height

Mormal anterior facial height

Anterior facial height 12868 6.3 13214 120
. . T
Facial height ratic(PFH/AFH) 65.3 88 66.58 <.50 62 64 16 Normodivergent growth pattern
/

Facial plane{larabak) 78.82 4.0 76.70 Normal Chin Prominence, Skeletal Class |
FMA 29.63 30 26.73 MNormedivergent facial pattern

FMIA 56.77 6.0 4478 = Praclined lower incisor relative upper face
IMPA 91.62 3.2 108.43 e Praclined lower incisor

Interincisal angle 12544 9.2 112.04 - Proclined incisors, Dentoalveslar protrusion
L1 to mandibular plane 464 36 36.24 o Under-erupted lower incisors

Ulte FH 1138 64 112.75 Mormal upper incisor inclination
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Soft tissue Analysis

1. N'Pog’ to FH = 90.5 (91£2)
2. B"to Pog’' = 1.8 (1.5)
3. FH to AB' = 80 (81)

4. Soft tissue prominence to A'B’
=4:18:2.0:1.0 (4:2:2:1)

5. Nasolabial angle 19/80 (20/80)

6. Sn — Ustm : LStm — Me
=120 (1:1.8~2)
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Model Analysis

Dentition - Permanent
Angle Classification Left : Class |
Right : Ciass |

22|22
£ 2 N | 855 |o967
a8 T X |700 |ess

A |80t 854

o
H147% | 738 | 837

H227R | 686 | 7.37
H1G7R | 1058 | 1085
H2gpPx | 979 | 1027

Overbite - 2.35mm
Overjet - 267 mm

<so>
22 |ER
NEHEFE | 9663 | 10272 i i =
NES8Z | 4557 | 4080 % P
AESTZ | 3840 | 4373 2 2

<>
2 |2R

F B N | 532 |s68 H

& 3 A 594 |675 1

z= 7 |ee | 7860 1

A27R [ 730 |82
H2a3R mm 766
HIGFA [ 1141 | 1187
7R | 1062 | 132

Transverse Analysis

<>
EZ|E2R
NURFE | 8740 | 9564 bl
AASRE | w52 | 2751 < 2
NESBZ | 3379 | 3458 ® 5

Upper (mm) |Lower (mm) | Ratio(%) | Norm(%)
Intercanine width 3345 2617 7824% [7824 849
Intemolar width 55.07 4408 7997% (8499 1265
Bolton Tooth Ratio Analysis
Overall ratio (31.3 + 1.91) Anterior ratio (77.2 + 1.65)
Sum of Mandibular 12 95,64 mm Sum of Mandiular 6 40.04 mm
X100= 93.11% X100= 80.79%
Sum of Maxillary 12 102.72 mm Sum of Maxilary 6 49.56 mm

[ Mx 203 mm deficient

/[JMn 185 mm excess

Arch length discrepancy pne et
Avaiable space 77.18 6723
Required space 81.03 7191

Arch length discrepancy -3.85 468

[Jx 231 mm deficient

/[JMn 178 mm excess
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Cephalometry Analysis using Neural Networks

Article OPEN Published: 20 September 2016

Fully Automatic System for Accurate

Localisation and Analysis of

Cephalometric Landmarks in Lateral

Cephalograms

Claudia Lindner, Ching-Wei Wang“l Cheng-TaHuang, Chung-HsingLi, Sheng-Wei Chang & Tim F.

Cootes

Scientific Reports 6, Article number: 33581 (2016) Download Citation £

Figure 1: Cephalogram annotation example showing the 19

landmark positions used in this study.

L1
L2
L3
L4
L5
L6
L7
L8
L9
L10
L1
L12
L13
L14
L15
L16
L17
L18
L19

Sella

Nasion

Orbitale

Porion

Subspinale
Supramentale
Pogonion

Menton

Gnathion

Gonion

Incision inferius
Incision superius
Upper lip

Lower lip
Subnasale

Soft tissue pogonion
Posterior nasal spine
Anterior nasal spine
Articulare

Figure 2: Schematic overview of the FALA system as described in
refs 23 and 25, applied to lateral cephalograms.

Random Forest Training (per landmark) Random Forest Regression Voting (per landmark)



Cephalometry Analysis using Neural Networks

Fully automated quantitative cephalometry using convolutional

neural networks

Article (PDF Available) - January 2017 with 368 Reads
DO 10.1117/1.UMI1.4.1.014501
2, Cite this publication

Sercan O. Arik

Bulat Ibragimov
(126.91 - Stanford University

) Lei Xing
) al40.31 - Stanford University

Proposed landmark detection framework

Local neighborhood
image patch l(n,,l,l

N pixels
-

CNN for landmark /

A
= Probability of (x,y,)
g being the landmark /
% ) &l )
v
Shape model based refinement Estimated probabilities
for all landmarks and
L J b4 regions of interest
® Pt -
® ' 1
L J Y -
Estimated landmark locations <::| ° L <::| i : |
Li’“‘-“'] e AT S
B4 ' '
@ [ 4 S
® .

Schematics of the proposed cephalometric landmark detection framework.



Cephalometry Analysis using Neural Networks

Grand Challenges in Dental X-ray Image Analysis

Challenge #1: Automated Detection and Analysis for Diagnosis in Cephalometric X-ray Image

-
o

.| Anatomical
Landmarks

sellaturcica

nasion

orbitale

porion

subspinale

supramentale

pogonion

(N[ W|N| =

menton

9 | gnathion

10 | gonion

11 | lower incisal incision

12 | upperincisal incision

13 | upperlip

14 | lower lip

15 | subnasale

16 | softtissue pogonion

17 | posterior nasal spine

18 | anterior nasal spine

19 | articulate




Treatment planning using Machine learning

TECHNO BYTES

New approach for the diagnosis of extractions

with neural network machine learning

Seok-Ki Jung® and Tae-Woo Kim®
Ansan and Seoul, Korea

Fig 3. Linear and angular measurements used in this
study: 1, ANB angle; 2 overjet; 3, Bjork sum; 4, overbite;
5, maxillary central incisor to SN angle; 6, maxillary cen-
tral incisor to occlusal plane angle; 7, IMPA; 8 mandibular
central incisor to occlusal plane angle; 9, interincisal
angle; 10, upper lip to E-line; 71, lower lip to E-line; and
12, nasolabial angle.

Table ll. Descriptions for the & additional indexes

Index

Arch length discrepancy
Spacing
Normal
Mild crowding
Moderate crowding
Severe crowding
Molar key
Class 111 key
Super Class | key
Class 1 key
End-om key
Class 11 key
Large overjet
Mot severe
Severe
Protrusion
Concave profike
Mormal profile
Mild protrusion
Maoderate protrusion
Severe protrusion
Chief complaint for protrusion
Mo protrusion in chicf complaint
Protrusion in chief complaint

ALD, Arch length discrepancy.

1]
0.25
0.5
075

Weighting  Criterion (mm)

ALD =0
—l<AlD=0
-3 <AlD= —1
—5<AlD= -3
ALD = —5

Overjet = 5
Overjet = 5

CONCLUSIONS

As a result of making models for the diagnosis of ex-
tractions with neural network machine learmning, the suc-
cess rates of the cassifiers were 93% for the diagnosis of
extraction vs nonextraction and B4% for the detailed
diagnosis of the extraction patterns in total. This study
suggests that artificially intelligence expert systems
with neural network machine leaming could be a new
approach in orthodontics.
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Invisalign (£ H: Align Technology, google.com)
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NASDAQ: ALGN

284 .35 usp-12.33 (4.16%) +

H7Eh 58 31Y 2% 4:57 GMT-4 - Bz
% 2 284.35 0.00 (0.00%)

12 59 e 6742 YTD 13 54 ok
400 145.26 USD 20171 62 162
300
200
100
0 T T T \ T T

20044 2007 20104 20134 20164 20195
A7} 277.88 HiZ4o 5 -
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Invisalign (£ H: Align Technology, google.com)
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ORTHODONTIC

ORTHODONTICGURU

“Cloud service for orthodontist.”
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Web-based Platform for
Orthodontic Diagnosis




Machine Learning TI=ol| X|2{11 A&

2018 (OH& 29 XtH): Facial Landmark Detection2 2 & 0l A Ot= 1k JHAI 12




HOG X2l
o
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<?xml version="1.0' encoding=1S0-8859-1'?>
<?xml-stylesheet type=text/xs!" href=image_metadata_stylesheet.xs|'?>
<dataset>
<images>
<image fil

images/0000L.jpg’>

<box top='176" left='932" width='2110" height='2125'>
<lbox>

<fimage>

<image file=images/00002.jpg’>

<box t0p='206" Ieft="976' Width=1961' height="2095>
<Ibox>
<limage>

<image file=images/00003.jpg™>
<box top="221" left="925" width="2019" height='2080">
<lbox>

<limage>

<image file=images/00006.jpg™>
<box top="204" left="966" width="1929" height='2097">
<lbox>

<limage>

<limages></dataset>
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<2xml version="1.0' encoding=1S0-8859-1'?>
<2xm-stylesheet type=text/xs!" href=image_metadata_stylesheet.xsl'?>
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<images>
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Machine Learning Z3} E|A

©© Output

@@ Output

fx=289.

v=387) ~ R:131 G:131 Bx131

(x=636.v=416) ~ R:73 G:73 B:73

PaX-i3D Green

(x=436.v=3301 ~ R:184 G:184 B:184
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Digitization Analysis Diagnosis

A.l. Digitization Modify Configure Image Size Save
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WEBCEPH GUIDE PRICING ABOUT

Digitization Analysis Diagnosis Treatment Superimposition Gallery

A.l. Digitization Modify
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WEBCEPH GUIDE PRICING ABOUT

Artificial Intelligence Orthodontic Platform

Trace cephalogram in seconds.
Al analyzes cephalogram automatically!
Free to use while being developed!

Sign up

Visual Treatment Simulation
Visualize orthodontic treatment

Visualize orthognathic surgery, also.

Save your time with automatic superimposition

Web-based Orthodontic Platform
Just join! That's all you need to do!

Accessible from anywhere in the world.

Check clinical records wherever you are

Artificial Intelligence Technology
A.L of WebCeph has been trained by skilled orthodontists.

Accuracy of WebCeph continues to improve. /
Trace and analyze cephalogram at the state of art accuracy. :\\ /o

webceph.master@gmailcom - © 2019 WebCeph - Terms - Privacy
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