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• Cephalometric analysis, 

face esthetic 

• Diagnostics (occlusion) 

• Treatment planning 
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FIRST CLINICAL 

OBSERVATION 
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 THE HISTORY OF THE 

OBSERVATION OF THE 

FACE AND BODY RATIOS 



A Leonardo’s work (1452-1519)  

cited     

Marcus Vitruvius Pollio  

architect’s work from the 

I. century before Christ    
 

Vitruvius’s most important 

work was the study volume 

with title De architectura  

 

It is one of the most important 

source in the history of the art. 

In this work Vitruvius states 

that the rules in the arts and in 

the architect follow the ratios 

of the human body.  
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THE HISTORY OF THE 

HEADPLATE and  

CONE BEAM COMPUTER 

TOMOGRAMM (CBCT) 

applied in the orthodontics 



TECHNICAL BACKGROUND 

Röntgen,Wilhelm Konrad        
1895 (X-RAY) 
1901 Nobel prise 
Hounsfield, Godfrey N. 
1972 (CT) 

1979 Nobel prise  

Athanasiou, A.E. ed.: Orthodontic Cephalometry  Mosby-Wolfe 1996 



CEPHALOMETRIA 

 

• Hofrath H.: Die Bedeutung von Röntgenfern- und 

Abstandsaufnahme für die Diagnostik von 

Kieferanomalien.Fortschr Orthodont. 1931; 1:232-

238 

 

• Broadbent, B.H.:A new x-ray technique and its 

application to orthodontia. Angle Orthodontist 

Vol.I.No.2.pp.45-66 
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•Hofrath H.: Die Bedeutung von Röntgenfern- und Abstandsaufnahme für die 

Diagnostik von Kieferanomalien.Fortschr Orthodont. 1931; 1:232-238 

•Broadbent, B.H.:A new x-ray technique and its application to orthodontia. 

Angle Orthodontist Vol.I.No.2.pp.45-66 

•H.Hofrat  

1931     

•B.Holly  

Broadbent  

1931 



Broadbent, B.H.:A new x-ray technique and its application to orthodontia. 

Angle Orthodontist Vol.I.No.2.pp.45-66 





 AIMS OF THE CEPHALOMETRY 

• Metrical and angular observation of the scull 
(sceleto-dental diagnosis) 

• The changes in the growing during the 
growth and/or the treatment (the growing 
pattern) 

• Alternative treatment plan possibilities based 
on the sceleto-dental survey 



THE TECHNIC OF THE 

LATERAL HEADPLATE 



Proffit, W.R., Fields, H.W. and Sarver D.M.:Contemporary Orthodontics 5.ed. MOSBY 

Elsevier 2012 

60’’ = 152,4 cm a sugárforrás – arcközépsík távolság 

7’’   = 18 cm az arcközépsík film távolság 

A jobb arcfél néz a sugárforrás felé 



 The geometry of a bi-planar stereopair. Note that each of the three 

points in the patient's head (A, B, and C) is located a different distance 

from the frontal and lateral film planes. For this reason, the points will 

be enlarged differently on the two films and therefore will have 

different y coordinates. http://www.cril.org/3Dmeasure_index.asp 



 THE ENLARGEMENT IS ABOUT 10% 



Kreiborg S, Dahl E, Prydso U: A unit for infant roentgencephalometry. 

Dentomaxillofac Radiol 6:107-11. (1977) 







IT IS 

CEPHALOMETRY 

ALSO  

!!! 



The rarely applied diagnostical 
imaging element in the orthodontics 
 

a./  analysis of the frontal headplate 
b./  analysis of the panoramic x-ray by   

 Obwegeser  
c./  analysis of the open and closed panoramic 

 x-ray      
d./  analysis of the occlusal radiographs 
e./  computer-tomogramm and the 3D-

 reconstruction of it 
f./   analysis of the magnetic resonance imaging 



•MANDIBULA  



 STANDARD  PANORAMIC X-RAX 



•Hugo L. Obwegeser: Mandibular Growth Anomalies 

Springer 2001 



The rarely applied diagnostical 
imaging element in the orthodontics 
 

a./  analysis of the frontal headplate 
b./  analysis of the panoramic x-ray by   

 Obwegeser  
c./  analysis of the open and closed panoramic 

 x-ray      
d./  analysis of the occlusal radiographs 
e./  computer-tomogramm and the 3D-

 reconstruction of it 
f./   analysis of the magnetic resonance imaging 



PANORAMIC X-RAY  

IN MAXIMAL INTERCUSPATION  



PANORAMIC X-RAY  

IN MAXIMAL MOUTH OPENING  



LATERAL 

CEPHALOMETRIC 

ANALYSIS 



RICKETTS’S 

average based, mean 

value „norms” 





 

ASBJORN HASUND 

 

floating norm analysis 
 

ETHNICAL 

DIFFERENCES 



European population 

Hasund Segner 
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BJÖRK, A. 1947 



Lavergne, J.,N. 

Gasson:A metal 

implant study of 

mandibular 

rotation. Angle 

Orthodont.46. 14. 

(1976) 

In:Steinhäuser,E. & Janson,I.:Kieferorthopädische Chirurgie Quintessenz 1988 p.45 



•In:Steinhäuser,E.&Janson,I.:Kieferorthopädische Chirurgie Quintessenz 

1988 p.104 



•In:Steinhäuser,E. &Janson,I.:Kieferorthopädische Chirurgie 

Quintessenz 1988 p.100 



RETRO- ORTHO- PRO- 

-GNATH 

FACE TYPE  



THE 

CONSEQUENSES OF 

THE ROTATIONS 

DURING OF THE 

GROWTH 
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CLOCKWISE,  
MANDIBULA  
ANTE-
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POSTERIOR 
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•In:Steinhäuser,E. & Janson,I.:Kieferorthopädische Chirurgie 

Quintessenz 1988 p.80 



Duterloo, Herman S.  

Planché, Pierre-

Georges 
 

Handbook of Cephalometric 

Superimposition 

 

1st edition            2011          

Björk    1947 
Book 

Hardcover, 220 pages, 550 

images (colored) 

Language: English 

Subject: Orthodontics 

https://www.quintessenz.de/books_sections.php?ssc=6


Estimates of annual condylar growth. The use of the incremental growth charts is demonstrated in the contrasting implant patients. (a and 

c) A female patient recorded at 10 years 6 months, 12 years 6 months, and 15 years 6 months, exhibited backward growth rotation. Condylar growth 

over the total period was 9.8 mm. Growth during the first 3 years was 1.7 mm/y. During the second period, growth was 1.6 mm/y, which is between 

the 25th and 50th percentile. (b and d) A male patient recorded at 11 years 7 months, 14 years 7 months, and 17 years 7 months, exhibited extreme 

forward growth rotation. Growth over the total period was 20.4 mm. Growth during the first 3 years was 3.77 mm/y. During the second period, it was 

3.3 mm/y, which is above the 75th percentile. (Data from Björk and Skieller5; adapted from Buschang et al154 with permission.) 



CEPHALOMETRIC 

SUPERIMPOSITION 

BASED ON  

NASION-SELLA 



The rarely applied diagnostical 
imaging element in the orthodontics 
 

a./  analysis of the frontal headplate 
b./  analysis of the panoramic x-ray by   

 Obwegeser  
c./  analysis of the open and closed panoramic 

 x-ray      
d./  analysis of the occlusal radiographs 
e./  computer-tomogramm and the 3D-

 reconstruction of it 
f./   analysis of the magnetic resonance imaging 



LATERAL AND FRONTAL CEPHALOMETRIC 

DRAWING 



In:Steinhäuser,E. & Janson,I.:Kieferorthopädische Chirurgie Quintessenz 1988 p.81 

Rickett’s 

Frontal   

Cephalometric 

Landmarks 



Ricketts, M. R.: Provocations And Perceptions In Cranio-Facial Orthopedics   1989 

Rocky Mountin Orthodontics  

Rickett’s 

Frontal   

Cephalometric 

Landmarks 

and 

Measurements 



Soft tissue 

analysis 



Schwarz, A.M 



Schwarz, A.M.:Die Röntgenostatik  

Urban&Schwarzenberg Verlag, Wien 1958 
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Schwarz, A.M.: 

Die 

Röntgenostatik 

Urban& 

Schwarzenberg 

Verlag,  

Wien 1958 

In: Steinhäuser,E. & Janson,I.:Kieferorthopädische Chirurgie Quintessenz 1988 p.62 



Evaluation of the soft 

tissue  

symmetry - asymmetry   



ANGELINA JOLIE 
• 2 x right               2 x left              original         



BRAD PITT 
• 2 x right          2 x left                    original         

 



The Angle Orthodontist: Vol. 78, No. 3, pp. 421–426. 2008  

Asymmetry of the Face in Orthodontic Patients 
Seiji Haraguchi, Yoshitaka Iguchi, Kenji Takada 

Number of the observed cases: 1800 

No facial laterality:                        370 

Right side facial laterality           1139 

Left side facial laterality                291 

FACE CHIN 

Number of the observed cases:  1800 

No chin laterality:                           665 

Right side chin laterality:               234 

Left side chin laterality                   901 



GOLDEN RATIO 

IN ARTS 



GOLDEN RATIO IN THE HUMAN FACE 



 NHP= 
 

NATURAL HEAD POSITION 

•Downs W.B. 1956: Analysis of the dentofacial profile.  

 Angle Orthodontist 26; 191-212 



 

NATURAL HEAD 

POSITION IN 

CEPHALOMETRY 

 

7790 HIT ON THE 

INTERNET 
 



A NHP IS IMPORTANT IN 

THE CASES OF GROWING 

INDIVIDUALS, WHEN  WE 

WANT TO EVALUATE TWO 

X-RAY FROM TWO 

DIFFERENT DATE 



 The rarely applied diagnostical 
imaging element in the orthodontics 
 

 
a./  hand wrist x-ray for maturation 

 evaluation  
b./  bone scintigraphy 
  (to clarify the stop of the growing 

 in the condyle)  
 



Fishman maturation 

prediction process 



A.Björk and S.Helm: Prediction of the Age of  Maximum Puberal Growth in 

Body Height  Angle Orthodontics Vol 37. No. 2. 1967 április  



Hasund, Asbjorn: Clinical Cephalometry for the Bergen-Technique. Orthodontic 

Dept., Dental Inst. University of Bergen. Bergen, Norway 1977 

Before the 

puberal growth 

spurt hand wrist 

x-ray without 

sesam bone  



Hasund, Asbjorn: Clinical Cephalometry for the Bergen-Technique. Orthodontic 

Dept., Dental Inst. University of Bergen. Bergen, Norway 1977 

After the puberal 

growth spurt hand 

wrist x-ray with 

sesam bone  



O'Reilly MT, Yanniello GJ. 

Angle Orthod. Apr;58(2):179-84.1988 

 

Mandibular growth changes and 

maturation of cervical vertebrae - a 

longitudinal cephalometric study. 







32 éves nő 9,5 éves nő 7,5 éves nő 



MLI=36,20-0,71xAH3-0.97xPH3-0,90xAH4 



 The rarely applied diagnostical 
imaging element in the orthodontics 
 

 
a./  hand wrist x-ray maturation 

 evaluation  
b./  bone scintigraphy 
  (to clarify the stop of the growing 

 in the condyle)  
 



17 years old boy ( obs. 2004.11.19) NY. ISTVÁN b. 87.09.07. 



NY. ISTVÁN b. 87.09.07. 17 years old boy ( obs. 2004.11.19) 



17 years old boy ( obs. 2004.11.19) 

csontscintigráfia 

NY. ISTVÁN sz. 87.09.07. 



The rarely applied diagnostical 
imaging element in the orthodontics 
 

a./  analysis of the frontal headplate 
b./  analysis of the panoramic x-ray by   

 Obwegeser  
c./  analysis of the open and closed panoramic 

 x-ray      
d./  analysis of the occlusal radiographs 
e./  computer-tomogramm and the 3D-

 reconstruction of it 
f./   analysis of the magnetic resonance imaging 



e./ 



The rarely applied diagnostical 
instrumental equipments in the 

orthodontics 
 

a./  occlusal analysis of casts in articulator fxd 
with face bow help  

b./  articulation analysis of casts in articulator 
fxd with face bow help   

c./  TMJ observation in articulator 
d./  TMJ observation with axiograph 
 



COMMUNICATION 

AMONG THE 

DIAGNOSTICAL 

SYSTEMS  



ARTICULATOR 

FACE BOW 



THE CLINICAL APPLICATION OF FACE BOW 



CASTING INTO THE ARTICULATOR WITH THE HELP OF FACE BOW 





SLAVICEK   

AXIOGRAPH 



ANGLE’S 

CLASSIFICATION 
WHERE THE BASE CONCEPT IS THAT 

THE POSITION OF THE 

UPPER FIRST MOLARS 

IS EVERYTIME IS 

CORRECT 



Angle E.H. 









THE SIX KEYS 

OF THE 

OCCLUSION  

BY ANDREWS 



Key I.  Molar 

relationship 

AJO-DO 1972 Sep (296-

309): The six keys to 

normal occlusion - 

Andrews 
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Key II. Crown 

angulation (tip) 



AJO-DO 

1972 Sep 

(296-309): 

The six keys 

to normal 

occlusion - 

Andrews 

Key III. Crown inclination (labiolingual 

of buccolingual inclination). 



AJO-DO 1972 

Sep (296-309): 

The six keys to 

normal occlusion 

- Andrews 

Key III. Crown inclination (labiolingual 

of buccolingual inclination). 



AJO-DO 1972 Sep (296-

309): The six keys to 

normal occlusion - 

Andrews 

Key III. Crown 

inclination 

(labiolingual of 

buccolingual 

inclination). 



Key IV. Rotations 

AJO-DO 1972 Sep (296-

309): The six keys to 

normal occlusion - 

Andrews 



Key V. Tight contacts. 

AJO-DO 1972 Sep (296-

309): The six keys to 

normal occlusion - 

Andrews 



AJO-DO 1972 Sep (296-

309): The six keys to 

normal occlusion - 

Andrews 

Key VI. 

Occlusal plane. 



Proffit, W.R., Fields, H.W. and Sarver D.M.:Contemporary Orthodontics 4.ed. MOSBY 

Elsevier 2008 



Evidence favoring a secular reduction in mandibular leeway space 

Tyler R. Allena; Terry M. Trojanb; Edward F. Harris 

Angle Orthod.2017;87:576–582 



130º 

THE NORMAL 
INCISOR 
INCLINATION  

130º 



SPACE ESTIMATION 

IN CHANGING 

DENTITION  



 

 

 

 

 

 

 

 

GROSS EQUATION 
 

Y33-34-35=0,63xMD22+0,84xMD32+0,67xBL36+4,47 



Moyers index: FROM THE SUM OF THE 

MESIODISTAL WIDTH OF THE LOWER 

INCISORS WE CAN ESTIMATE THE NEED OF 

THE SPACE THE UPPER AND LOWER 3-4-5 

WITH 75% PROBABILITY 



THE OCCLUSAL 

PATTERN AND THE 

ARTICULATION 

EVALUATION IN THE 

MOUTH AND ON THE 

CASTS 



H.E. 



H.E. 



LEFT UPPER 

RIGHT UPPER 

H.E. 



LEFT  

LOWER 

RIGHT 

LOWER 

H.E. 



Interarch relationships of Class II molar occlusion. 



THE SOFT TISSUE 

PATTERN 

EVALUATION AND 

ANALYSIS 

FUNCTIONAL MATRIX 

 



PROGENY 

THE SOFT 

TISSUE 

FORCES 

WITH 

ACTION TO 

THE TEETH 

THE MAXILLA 

BACKWARD 

POSITIONED 

OR SMALLER, 
THE 

MANDIBLE 

FORWARD 

POSTIONED 

OR BIGGER 

TONGUE 

LIP 



PROGENY 

THE DESIRED 

FORCES TO 

MOVE THE 

TEETH 

TONGUE 

AJAK 

THE MAXILLA 

BACKWARD 

POSITIONED 

OR SMALLER, 

THE 

MANDIBLE 

FORWARD 

POSTIONED 

OR BIGGER 



3D  
IMAGING 
METHODS 
APPLIYNG  
IN THE 
ORTHODONTICS  



FOTO 

GRAMMETRIA 



Gwen R.J. Swennen, Filip Schutyser, Jarg-Erich Hausamen: Three-Dimensional Cephalometry  

A Color Atlas and Manual Springer 2006 





Cone Beam 3-D Imaging System 

 3 D Imaging Procedure 

 Proportional to size, 

without enlargement 

 12 BIT grey scale (4096) 

 Short scanning time 

 High resolution rendering 

 Amorf silicium plane panel 

detektor 









DISTANCES FROM THE MIDFACE PLANE ON A NORMAL 

SKULL 

www.cranioviewer.com 12 





3D 

CRANIO- 

WIEVER 



S
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n
d
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S. Andrea 



S. Andrea 



S. Andrea 



S. Andrea 2006.10.20. 



The evaluation of 

the analog 

database for the 

treatment plan 



S. Andrea 



S. Andrea 



S. Andrea 



S. Andrea 
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SYMMETRY EVALUATION 

WITH THE HELP OF THE  

CRANIO-VIEWER 

SOFTWARE 
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10 mm 



THE POINTS OF THE SKULL  BASE ON „X”  AXIS DEVIATES 2 MM FROM 

THE FACIAL MIDPLANE  WHICH IS GENERATED FROM THE 5 SKULL 

BASE POINTS 



THE VERTICAL 

POSITION OF THE 

UPPER MOLARS TO 

EACH OTHER 



THE APPERENCE OF THE 3D DATABASE IN 2D  



THE LENGTH OF THE RIGHT SIDE OF THE BODY   



THE LENGTH OF THE LEFT SIDE OF THE 

BODY    



THE LENGTH OF THE RIGHT SIDE OF THE  

RAMUS MANDIBULAE 



THE LENGTH OF THE LEFT SIDE OF THE 

RAMUS MANDIBULAE 

















 











The projected left side to the midface before the operation  

The projected left side to the midface after the operation  




