
X-Ray Diagnosis

Dr. Kaán László Miklós

Semmelweis University, 
Department of Paediatric Dentistry and Orthodontics



Semmelweis University,
Department of Paediatric Dentistry and Orthodontics

Dr. Kaán László Miklós,
Associate Professor



Semmelweis University,
Department of Paediatric Dentistry and Orthodontics

Dr. Kaán László Miklós,
Associate Professor

X-RAYS USED IN ORTHODONTICS
• Extraoral x-rays
     - Orthopanthomogram
     - Lateral cephalogram
     -  (Antero-posterior cephalogram)
    -  TMJ (if necessary)
• Intraoral x-rays
    - Periapical x-rays (if necessary)
    - Bitewing x-rays (if necessary to locate the 
       impacted, retained teeth)
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Orthopanthomogram
•To identify general and dental pathology:  caries 
and periodontal deseases

•To localize unerupted teeth (impaction, 
retention)

•To asses numerical anomalies (aplasia, 
supernumerary teeth)

•To assess dental development
•To compare the denture before the treatment 
and after the end of treatment

Limitation: anterior maxillary region is not clearly 
    visible upper anterior occlusal vie
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Antero-posterior x-rays

- Rarely used in orthodontics, mostly to examine asymmetry
- Fractures, tumors may also be seen
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Rules of taking (lateral) 
cephalommetric X-rays 1.
• The distance between the head’s median-sagittal plane and 

the focus of the x-ray is 1.5m
• The main beam is perpendicular to the head’s median-

sagittal plane
• The main beam pass through the two auditory 
     meatus 
• The film is parallel to the head’s median sagittal plane /15-18 

cm/
• Because of the paralell beams the picture is proportional
• The denture is in central occlusion
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Use of lateral cephalometric
• Diagnosis and treatment planning
• To identify the reason of the anomaly:  wether it is a sceletal 

or dentoalveolar anomaly
• Which part of the craniofacial complex is responsible for the 

anomaly (which jaw) ?
• Growth forecast
• Estimation of skeletal age by assessing the 
    development of the cervical vertebra
• Monitoring treatment changes (before, during and after 

treatment)
• Soft tissue analysis
• Audit, documentation, research and teaching
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The sequence of the examination

• Visual control of the whole X-ray
• • Superimposing the important landmarks
• • Signs of the anatomical points and lines
• • Measurement of the angles
• • Linear measurements
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related to the basis of the skull and to each-other, 
in the vertical and sagittal dimension

6. Soft tissue analysis – face harmony
7. Growth analysis

sagittally

sagittally
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Hasund, Steiner – Hasund based on 
Steiner analysis
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Hasund, Steiner
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SN line is the anterior cranial base
(used as reference line) Hasund, Steiner 

S = middle of sella turcica
N =  sutura nasofrontalis
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Hasund, Steiner
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SNA angle    82 ‘ Hasund, Steiner
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ANB angle  2’ (+- 2)
Hasund, Steiner
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Distocclusion

ANB > 4’

Mesiocclusion
ANB< 0’Normal range: 0-4 degree

O-4o

Hasund, Steiner
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SNPog szög = 81o,   normally SNPog is 1 degree larger than SNB and shows 
  the size of the chin. (Can be corrected only with surgical intervention).

N-Pog line is also used by Hasund and Steiner

Pogonion = the most anterior point on the chin

Hasund, Steiner
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Line of maxillary base – NL = nasal line (vertical !!)

1. Spina nasalis anterior – spina nasalis posterior
2. Spina nasalis anterior - pterygomaxillare

Hasund, Steiner
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PNS                                        ANS

The relationship between the skull and the maxilla in the 
vertical dimension (Hasund, Steiner)

---  Maxillary base (NL)
Normal 8-10 o

Hasund, Steiner
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ML = base of the mandible

Hasund, Steiner
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Vertical position of maxilla
SN line – Go,Gn (base of mandible)

Normal value: 32o

Hasund, Steiner
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The angle between the mandible and 
 maxilla 
24o Hasund, Steiner
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Face index
N

Me

NL
Midface

Lower part of the face

N,NL     X  100
NL , Me

70-89 % - neutrális face
< 70 - O = open face character

90< = T (tief) = deep face character
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Gonion angle(Hasund, Steiner, Ricketts) 
a the angle between corpus and ramus of the lower jaw
126o

Ar

In sceletal progeny and/or open bite the angle is larger

Ar = Articulare = determined 
bythe border of ramus and basis 
of the skull

Hasund, Steiner
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131o

Hasund, Steiner
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Hasund, Steiner
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Soft tissue analysis
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Soft tissue analysis - H angle
soft tissue N-Pog(signed N’-Pog’) – Pog’Upper lip
Normal value: 8o
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Harmony table and
harmony box (moving) by Hasund

     1. Most values has to be in the box
       2. The position of the box

determines the face type
    3. Which value is outside the box !!!
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Reference line: Frankfurt horizontal (Porion – Orbitale)

Ricketts uses other important planes

Po

O
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Growth analysis
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Maxilla – mandible, when?
• In CVMS 1 é CVMS 2 phase worth expanding the upperjaw

2
4
.
1
1
.
1
4
.
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                 Hand-wrist radiographs
• To determine skeletal age by assessment of pattern of ossification of 

bones
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Maxilla in the sagittalis dimension
- Ricketts)

Frankfurt horizontal

NA line

Normal value: 90o
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The sagittal position of the mandible Ricketts
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N

Pog

Amm

Ricketts
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To determine the position of the maxilla in the
Vertical dimension 

Maxilla baseline ANS,PNS – N,Pog) = 86o

(maxilla inclination – Ricketts)
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Frankfurt horizontal

Base of the mandible

Mandible in the vertical plane - Ricketts
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Conus angle
 Ricketts

• NPog – mandible line (go-Gn) = 68o
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Ricketts -  another way…..
Position of the upper incisors related to the Frankfurt horizontal
   Normal: 110o
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Ricketts – another way…..
The lower incisors related to the mandible line

Normal: 90o
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Gonion angle(Hasund, Steiner, Ricketts) 
a the angle between corpus and ramus of the lower jaw
126o

Ar

In sceletal progeny and/or open bite the angle is larger

Ar = Articulare = determined bythe border of 
ramus and basis of the skull



Semmelweis University,
Department of Paediatric Dentistry and Orthodontics

Dr. Kaán László Miklós,
Associate Professor

Ricketts
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Ricketts
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