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THE ROLES OF CEPHALOMETRY
 AND OPG IN ORTHODONTICS
 BY DR JIBISUMTH MAIDUGURI
 NIGERIA
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PRESENTATION BY
 DR JIBRILLA AHMAD MOHAMMED
 DEPARTMENT OF ORTODONTICS
 FACULTY OF DENTAL SURGERYUNIVERSITY OF MAIDUGURIBORNO STATE.
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OUTLINEsINTRODUCTION
 BRIEF ABOUT ORTHODONTICS
 CEPHALOMETRY Brief history Types of views Analysis Role in
 orthodontics limitations REFERENCES
 ORTHOPANTOMOGRAPHY
 Brief history Principles Bony and soft tissue
 landmarks Roles in orthodontics shortcomings
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ORTHODONTICS
 Definition of Orthodontics: That branch of dentistry concerned
 with facial growth, development of the dentition and occlusion, and diagnosis, interception and treatment of occlusal anomalies (malocclusion).
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Orthodontics is concerned with correcting or improving the position of the teeth and correcting any malocclusion.
 The Orthodontics is derived from three Greeks words:
 Orthos: straight, correct or normal Dontos: tooth Ics: everything about it.
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“Achievement of a stable and functional occlusion within a pleasing and balanced facial profile”
 Treatment should be carried out: With the minimum effort, for the
 maximum benefit, in the shortest time
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Scope of orthodontics Treatment aims in orthodontics
 include› Aesthetic considerations› Functional considerations› Oral health considerations› Stability
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Dental problems
 Crowding Spacing Rotation Tilting Impaction
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Skeletal problems Malrelationship; Class I,II,III A-P OJ,OB Transverse: Crossbite Vertical: Openbites
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Normal occlusion
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Contact point (spacing) and inclination (proclination)
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Inclination (retroclination)
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Angulation
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rotation
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ORTHODONTIC TREATMENT PATHWAYOrthodontic Treatment Pathway
 Preventive Orthodontics
 Interceptive Orthodontics
 Corrective Orthodontics
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ORTHODONTIC TREATMENT PATHWAY- cont’d
 PREVENTIVE TREATMENT- Procedure that will prevent the initiation of a malocclusion
 INTERCEPTIVE TREATMENT- Procedure that will abort, partially or totally the development of an incipient malocclusion
 CORRECTIVE TREATMENT- Procedure carried out to rehabilitate the occlusion following an established malocclusion
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CEPHALOMETRY
 Introduction
 Cephalometry: Can be defined as the study and measurement of head, usually human head especially by imaging the it.
 medical application of cephalometry is referred to as cephalometric.
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CEPHALOMETRIC RADIOGRAPH
 Cephalometric radiography is a standardized and reproducible form of skull radiography used extensively in orthodontics to assess the relationships of the teeth to the jaws and the jaws to the rest of facial skeleton.
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BRIEF HISTORY
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Cephalometry was a modification of anthropological studies and craniometry.
 PACINI in 1922 published the first paper on cephalometry.
 But it was BROADENT(USA) and HOFRATH(Germany) who introduced and popularized in 1931.
 Clinical application of cephalometry was introduced by DOWNS.
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Broadent bolton type
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Other type of cephalometers of historical interest
 HOFRATH TYPE
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Cephalostat
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TYPES OF CEPHALOMETRY IN ORTHODONTICS
 LATERAL CEPHALOMETRIC POSTERIOR – ANTERIOR
 CEPHALOMETRIC SUBMENTO – VERTEX these can be conventional or digital. COMPUTERIZED CEPHALOMETRIC PHOTOCEPHALOMETRIC
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Posteroanterior (P-A) cephalogram
 A radiograph of the head taken with the x-ray beam perpendicular
 to the patient’s coronal plane with the x-ray source behind the head and the film cassette in front of the patient’s face. P-A cephalograms are usually taken for evaluation and treatment planning of patients with facial asymmetry.
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Computerized Cephalometrics
 The process allows for automatic measurement of landmark
 relationships. Depending on the software and hardware available, the incorporation of data can be performed by digitizing points on a tracing.
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Photocephalometry
 Three radiopaque metallic markers with holes are placed on patient’s skin with adhesives and standard lateral and anterior posterior cephalograms are taken.
 Using the same position lateral and frontal photographs are taken.
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Skeletal and dental relationships are measured by reference to a landmark or plane drawn on the lateral cephalogram.
 These can be either ‘ hand traced’ or more commonly now digitised using specialized cephalometric software (e.g. QuickCeph (Mac), Dolphin Imaging (Windows)).
 CEPHALOMETRIC ANALYSIS
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Two basic approaches Metric approach - use of selected linear
 and angular measures Graphic approach - “overlay” of
 individual’s tracing on a reference template and visual inspection of degree of variation
 METHODS OF CEPHALOMETRIC ANALYSIS
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Evaluating relationships, both horizontal and vertical of 5 major functional components of the face:
 the cranial base; the maxilla; the mandible, the maxillary and mandibular dento-
 alveolus
 GOALS OF CEPHALOMETRIC ANLYSIS
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CEPHALOMETRIC LANDMARK
 Landmark points can be joined by lines to form axes, vectors, angles, and planes (a line between 2 points can define a plane by projection). For example, the sella (S) and the nasion (N) together form the sella-nasion line (SN or S-N). A prime symbol (′) usually indicates the point on the skin's surface that corresponds to a given bony landmark (for example, nasion (N) versus skin nasion (N′).
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Skeletal measurement points: 1 Nasion 2 Anterior nasal spine 3 Posterior nasal
 spine 4 A-point 5 B-point 6 Pogonion 7 Chin 8 Gonion 9 Basion 10 TMJ 11 Condyle 12 Porion 13 Orbit 14 Sella, midpoint
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SOFT TISSUE MEASUREMENT POINTS
 I Skin, bridge of the nose
 II Tip of the nose III Subnasale IV Subspinale V Upper lip VI Stomion VII Lower lip VIII Submentale IX Skin pogonion X Skin gnathion
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Cephalometric tracing
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Cephalometric plane Frankfort Plane Maxillary plane Mandibular plane SN Cephalometric angles SNA SNB ANB Maxillary incisal inclinationSkeletal measurement pointsSoft tissue measurement points
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CEPHALOMETRIC ANALYSES
 Down’s(1948) Wylie(1947,1952) Rediel(1952) Steiner’s(1953) Tweed’s(1954) Sassouni(1955) Bjork (1961) Eastman(1970) Jaraback(1972)
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Harvold(1974) Wits(1975) Ricketts(1979) Pancherz(1982) McNamara’s(1983) Holdaway(soft tissue)1983 Bass(aesthetic)1991
 CEPHALOMETRIC ANALYSES
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The first published comprehensive analysis was by Downs in 1948
 It is one of the most frequently used cephalometric analysis.
 Downs analysis consists of Ten parameters of which five are skeletal and five are dental.
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Facial angle; it is the inside inferior angle formed by
 intersection of nasion-pogonion plane andF.H. plane.
 average value; 87.8’ ( 82 –95’)Significance;  indication of antero- posterior positioning of
 mandible in relation to upper face.Interpretation increased in skeletal class III with prominent
 chin decreased in skeletal class II.
 Skeletal parameters;
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FACIAL ANGLE:N-PG TO FH(87.8 ± 3.5 deg)
 F H
 N
 P g
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Nasion-point A to point A-pogonion.  Average value; 0’ (-8.5 to 10’).Significance;  A positive angle suggest a prominent
 maxillary denture base in relation to mandible.
 Negative angle is indicative of prognathic profile.
 Angle of convexity;
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Angle of convexity(0±5.1)
 N
 A
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Intersection of mandibular plane with F.H Plane.
  Average value; 21.9’ ( 17 to 28’) Mandibular plane according to DOWNS
 is “tangent to gonial angle and lowest point of symphsis”
 Mandibular plane angle
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Sella gnathion to F.H. plane.  Average value; 59’ ( 53’ to 66’)Interpretation  Increased in class II facial patterns.
 and also Indicates vertical growth pattern of mandible
 Decreased in class III facial patterns and also indicate horizontal patterns of mandible growth
 Y-Axis;
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Y-axis (59.4 ±3.8)Mandibular plane angle(21.9±3.2)
 M E
 FH
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point A–point B to nasion–pogonion. Average value; -4.6’ (-9 to 0’)Significance; indicative of maxillo mandibular
 relationship in relation to facial plane. Negative since point B is positioned
 behind point A. Positive in class III malocclusion or class I
 malocclusion with mandible prominence
 A-B plane angle;
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Cant of occlusal plane; (9.3±3.8) OCCLUSAL PLANE TO F.H. Plane  Average value; 9.3 ( 1.5 to 14’)  Gives a measure of slope of occlusal plane
 relative to F.H. Plane.Inter incisal angle; (135.4±5.8) Angle between long axes of upper and lower
 incisors.  Average value: 135.4’ ( 130 to 150.5’)  increased in class I bimaxillary protrusion
 DENTAL PARAMETERS
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INTER INCISAL ANGLE(135.4±5.8)
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Incisor occlusal plane angle; This is the inside inferior angle formed by the
 intersection between the long axis of lover central incisor and the occlusal plane and is read as a plus or minus deviation from a right angle
  Average value: 14.5” ( 3.5 to 20’) An increase in this angle is suggestive of
 increased lower incisor proclination.Incisor mandibular plane angle: This angel is formed by intersection of the long
 axis of the lower incisor and the mandibular plane.  Average value: 1.4’(-8.2 to 7’)  An increase in this angle is suggestive of
 increased lower incisor proclination
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INCISOR MANDIBULAR PLANE ANGLE(1.4±3.8)INCISOR OCCLUSAL PLANE ANGLE(14.5±3.5)
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This is a linear measurement between the incisal edge of the maxillary central incisor and the line joining point A to pogonion.
 This distance is on an average 2.7 mm(range-1 to 5mm)
 The measurement is more in patients presenting with upper incisor proclination
 Upper incisor to A-pog line:(2.7±1.8mm)
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Upper incisor to A-pog line:(2.7±1.8mm)
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Individual variability Ethnic variability Gender variability
 Limitations of Cephalometric Analysis
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THE ROLE OF CEPHALOMETIC RADIOGRAPHS IN ORTHODONTICS
 In orthodontic diagnosis and treatment planning.› Assessment of horizontal/vertical skeletal relationship,
 incisor position/inclination, soft tissue profile› Orthognatic surgery
 Helps in classification of skeletal and dental abnormalities. Helps in evaluation of treatment results.
 › Post-functional to assess skeletal/dental relationship› Plan retention and monitor post retention phase
 Helps in predicting growth related changes. Research purpose
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PANORAMIC RADIOGRAPHY
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The value of any diagnostic procedure depends on the amount and validity of the information that can be derived from it.
 The importance of intra oral radiograph in dental diagnosis is well documented. However, the intra oral radiograph is some what limited in the structures it covers.
 Panoramic radiographs do not replace the conventional dental film but when used as a supplemental diagnostic technique, it gives a good outcome due to its increased overall coverage of the dental arches and associated structures, reduced radiation dosage to the patient and simplicity of operation
 Introduction
 Panorama – “an unobstructed wide angle view of a region” 3/6
 0
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What is panoramic imaging /pantomography???
 A technique for producing a single
 tomographic image of the facial structures
 that includes both the maxillary and
 mandibular dental arches and their supporting
 structures.
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‘Panorama’ ‘Tomography’
 An unobstructed
 view of a region in
 every direction
 An X-ray technique for making
 radiographs of layers of tissue in depth without the
 interference of tissues above and below the level
 PANTOMOGRAPHY
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Extra-oral Source
 Discovered by
 Dr. Hisatugu Numata of Japan,
 1933
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Father of Panoramic Radiography
 •1949, extra-oral films
 •X-ray source - stationary
 Dr Yrjo Veli Paatero
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Equipment
 1. Panoramic X-ray unit
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Principle Panoramic imaging is a technique for
 producing a single tomographic image of the facial structures that includes both maxillary and mandibular arch and their supporting structure.
 It is a curvilinear variant of conventional tomography and is based on the principal of the reciprocal movement of an x-ray source and an image receptor around a central point or plane called the image layer in which the object of interest is located.
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Fundamentals
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BONY LANDMARKS IN MANDIBLE
 76
 1
 1. Condylar head 2. Sigmoid notch 3. Coronoid process 4. External oblique ridge5. Mandibular canal
 23
 4
 5
 6. Post. Border of Ramus 8. Lower border7. Gonial Angle
 6
 7
 9. Mental ridge 11. Mental foramen 10. Genial tubercle13. Lingula
 12. External Oblique Ridge14. Hyoid bone
 8
 9
 1011
 1213
 14
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BONY LANDMARKS IN MAXILLA
 77
 15
 15. Glenoid fossa19. Floor of Max.Sinus
 17. Zygomatic Arch16. Articular eminence 18.Post. wall max. sinus20. Zygomatic process of max. forming innominate line
 21. Hard palate 22. Floor of the orbit 23. Nasal septum 24. Incisive foramen25. Inferior choncha 26. Meatus 27. Frontal process of Z.bone
 1617
 18
 19
 2021
 22 2329
 25
 24
 26
 28.Pterygo max. fissure30. Maxillary tuberosity29.Spine of the sphenoid bone 31. Lateral pterygoid plate
 3130
 2827
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OTHER STRUCTURES
 78
 32
 32. External acoustic meatus 34. Shadow of ear lobe33. Styloid process35. nose 36. Shadow of Cervical spine
 33
 34
 35
 36 37
 37. Cervical vertebrae
 38
 38. Nasopharyngeal space 39. Shadow of uvula
 40
 39
 40 Submandibular fossa

Page 79
                        

A panoramic film is not as useful as periapical radiography for detecting small carious lesions, periodontal diseases, or periapical lesions.
 It should not be used as a substitute for intraoral films.
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THE ROLE OF ORTHOPANTOMOGRAPHY IN
 ORTHODONTICS Panoramic radiography has a role in support of orthodontic assessment both in pre-treatment planning and also in post-treatment evaluation of success or failure. Panoramic radiographs are important in assessing the present, missing or supranumerary teeth, their morphology and structure, dental age, skeletal age and their eruption sequence and spatial relationships.
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Cont… It also provides limited information about
 gross periodontal health, sinuses, mandibular symmetry and the TMJs.
 Panoramic radiographs are also require by the American Board of Orthodontics for examination of treatment success of cases presented by candidates for Diplomate status. In particular the panoramicradiograph is used in the assessment of tooth root parallelism.
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Root parallelism One of the goals of orthodontic treatment is to ensure that each tooth is in a biologically and mechanically favorable position in the jaw. In 1972, Andrewspublished The Six Keys to Normal Occlusion and The Six Keys to Optimal Occlusion, establishing the standard of care to which clinicians aim their treatment In 1998, the American Board of Orthodontics (ABO)
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There are seven criteria categories that are graded for cases presented by candidates for Board Diplomate Status in the ABO: root angulation, marginal ridges, buccolingual inclination, overjet, occlusal contacts, occlusal relationship, and interproximal contacts.
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Conclusions
 The panoramic radiograph has become an indispensable diagnostic image considered of importance in determining success or failure of orthodontic treatment. It provides information concerning the presence or absence of teeth, their morphological and structural variations, orientation and pattern of eruption
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From the dental development it is possible to estimate dental maturity. Further, the panoramic radiograph has become the standard for assessing tooth root parallelism, a feature considered of importance in determining successor failure of orthodontic treatment.
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Advantages of panoramic radiography in orthodontics:
 Broad field size, Valuable visual aid for patient education Low radiation dose, low operator time usage, relatively short patient exposure time, and excellent patient comfort. Useful in patients with trismus & gagging
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1. Magnification, Geometric distortion and overlapped images.
 2. Resolution of fine anatomic details of peri-apical area and periodontal structures is less.
 3. Poor image is obtained when sharp inclination of anterior teeth towards labial or lingual side.
 www.indiandentalacademy.com
 shortcomings
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1. The spinal cord superimpose on anterior region.
 2. Common to have overlapped teeth images , particularly in premolar area.
 3. Artefacts are common and may easily be misinterpreted.
 4. Expensive
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 orthodontic diagnosis. Am J Orthod 1967;53:799–821
 2. Welander U, Nummikoski P, Tronje G, McDavid WD, nLegrell PE, Langlais RP. Standard forms of dentition and mandible for applications in rotational panoramic radiography. Dentomaxillofac Radiol 1989;18:60–67
 3. Farman AG. Panoramic radiologic appraisal of anomalies of dentition: Chapter #1. Panoramic Imaging News 2003;3(1):1–7
 4. Farman AG. Panoramic radiologic appraisal of anomalies of dentition: Chapter #2. Panoramic Imaging News 2003;3(2):1–5

Page 92
                        

5. Farman AG. Panoramic radiologic appraisal of anomalies of dentition: Chapter #3 – Tooth morphology. Panoramic Imaging News 2003;3(3):1–6
 6. Farman AG. Panoramic radiologic appraisal of anomalies of dentition: Chapter #4 – Tooth structure. Panoramic Imaging News 2004;4(1):1–7
 7. Farman AG. Tooth eruption and dental impactions. Panoramic Imaging News 2004;4(2):1–7
 8. Farman AG. Assessing growth and development with panoramic radiographs and cephalometric attachments: a critical tool for dental diagnosis and treatment planning. Panoramic Imaging News 2004;4(4):1–11

Page 93
                        

• White SC, Pharoah MJ.Oral Radiology Principles And Interpretations.6thelsevier:: Missouri; 2009
 • Mac Donald,Avery.Dentistry For The Child And Adolscent.9th.elsevier: Missouri; 2011
 • Langland and Langlais.. Principles Of Dental Imaging.7thed.elsevier: Muir; 2005
 • Freny R,Karjodkar.Textbook Of Dental And Maxillofacial Radiology.6thed.elsevier: Reed; 2000
 • Dental radiography, Principles and Techniques; Haring, Howerton;Third edition.

Page 94
                        

Focal trough
 Focal trough is a three dimensional image layer in which structures are reasonably well defined on panoramic radiograph.
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