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Guided by
 Dr. Shalu Rai (Prof & Head) Dr. Rohit Malik (Prof)
 Presented by Dr Priyadershini A. Rangari
 M.D.S. (1st year)
 Panoramic Radiography
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INTRODUCTION
 Tomos means
 To view a “slice” of
 a structure
 Graphy means
 Useful for examining
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Tomography -
 imaging by sectioning, through a body, by moving
 an x-ray source and the film in opposite directions
 during the exposure.
 Panorama - An unobstructed and wide view
 of an extensive area in all directions.
 Panoramic/rotational radiography or pantamography:
 It is 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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Panoramic radiographs are obtained
 using two methods;
 Intraoral source of radiation –status X
 Extraoral source of radiation-OPG
 PATTERO and working independently
 Numata were the first to describe the
 principles of OPG
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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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Center of Rotation
 The film and tube head are connected and rotate simultaneously
 around a patient during exposure. The axis around which the film
 and x-ray tube rotate is termed as center of rotation. Arches are
 not true arcs. Therefore, several centers of rotation are necessary
 to maintain the dental arches in the focal trough as the machine
 turns around the patient.
 Depending on the manufacturer, the number and location of the
 rotational center differ:
 • Single –center rotation
 • Double-center rotation
 • Triple-center rotation
 • Sliding center rotation
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Fundamentals
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Single center of rotation
 Dr. Paatero applied the principles of curved surface
 tomography ,to relate to circular tomography. Eg.The
 rotagraph machine
 This technique used the stationary rotation center of
 the beam, placed at one side of the jaws. The rotation
 center is then shifted symmetrically by moving the
 patient. This projection technique produced the split
 image.
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cassette shield withnarrow vertical slit
 tube head rotation
 film/cassettemovement
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Two centers of rotation
 The individual left and right sides of the arc
 formed by the teeth and jaws closely form a part
 of a circle.
 The center of rotation was positioned anteriorly
 to the location of the third molar opposite the
 side being examined.
 This double rotational principle was used in the
 Panorex machine.
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Double Center of rotation
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Three centers of rotation
 This system divided the arc of jaws into three areas: A condyle to first premolar posterior segment A canine to canine anterior segment A contralateral opposite segment
 These three curved segments have three different centers ;two
 are bilaterally situated slightly postero lateral to the third molars,
 and the third one is situated in the midline posterior to the
 incisors.
 The x-ray beam can be shifted from one center to the other
 without any interruption and a continuous image can be made
 from condyle to condyle.
 Eg:orthopantomograph,panoram,panora.
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Triple-center rotation
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Sliding/moving center of rotation
 The center of rotation changes as the film and tube
 head rotate around the patient. the rotational change
 allows the image layer to conform to the elliptical
 shape of the dental arches.
 The location and number of rotational centers
 influence the size and shape of the focal trough.
 All the machines employ a moving rotational center
 that traces a path of shape of an eclipse. so this
 system is also called as “Ellipso-pantomography”
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Sliding centre of rotation
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lateralrotation center
 anteriorrotation center
 path ofslidingrotation center
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Three-dimensional curved zone or image layer in which structures are reasonably well defined
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Focal trough/image layer It is a three dimensional curved zone in which
 structures are clearly demonstrated on a panoramic
 radiograph.
 Objects in front of or behind this image layer are
 blurred because of their movement relative to the
 center of the film and x-ray source.
 The image layer thickness, depends upon the
 effective projection radius and the width of the beam.
 The closer the rotation center to the teeth, narrower
 the focal trough.
 In most machines the focal trough is narrow in the
 anterior region and wide in the posterior region.
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Focal trough
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Panoramic machines
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Machines available in market
 The orthopantomograph 100 (Instrumentarium)
 The Orthophos Plus (sirona)
 The Orthoralix S (Gendex division Dentsply
 International)
 ProMax (PLANMECA)
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Panoramic x-ray unit- Number of units are available which
 differs in no of rotational centers, size and
 shape of focal trough and type of film
 transport mechanism.
 components X-ray tube head Head positioner Image receptors
 Exposure parameters
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X ray tube head
 Consists of a tube head which is similar to an intraoral x-
 ray tube head.
 The collimator used in the panoramic x-ray machine is a
 lead plate with an opening in the shape of a narrow
 vertical slit
 The Tube head always rotates behind the patient’s head
 as the film rotates in the front of the patient.
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Head positioner: consists of chin rest, notched Bite-
 block, forehead rest and lateral head supports
 Exposure factors are determined by the manufacturer
 who suggests the (Kvp and Milliamperage).
 The Kvp and milliamperage settings are adjustable and
 can be varied to accommodate patients of different
 sizes
 The Exposure time is fixed and can‟t be changed
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Modifications
 A part from producing standard panoramic images
 each machine also has the capability for adding a
 Cephalometric attachment to allow exposure for
 frontal and lateral images of the TMJs and standard
 view of skull.
 The computer controlled multimodality machines in
 which the direction and speed of movement of the
 tube head and film are highly variable.
 These machines allows to be programmed to make
 tomographic views like maxillary sinuses and cross
 sectional views of maxilla and mandible.
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IMAGE RECEPTORS
 FILMS INTENSIFYING SCREENS
 CASSETTESCCD
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OPG Films
 Screen film –it is sensitive to light emitted from intensifying screens.
 Screen films sensitive to green light-Kodak T-Mat G and Ortho G films.
 Screen film sensitive to blue light- Kodak X-Omat RP and Ektamat G films.
 Two sizes: 5x12 inch 6x12inch
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Intensifying screens
 It increases the intensity of radiation on the film. The film is placed between two intensifying
 screens in a cassette holder.
 two types
 Calcium tungstate-emits blue light (faster) Rare earth screens-emits green light
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Cassette
 It holds the Extraoral film and intensifying film.
 It may be- rigid or flexible curved or straight
 It must be light –tight to protect the film from exposure.
 One intensifying screen is placed on each side of film and held in place when the cassette is closed.
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Image receptors in Digital OPG
 CCD(charge-couple device)or
 photostimulable storage phosphor plate(PSP)
 These transmits an electric signal to the controlling computer,which displays the image on computer screen.
 Both the digital modalities allow the user to perform post processing modifications on the image including linear contrast and density adjustments, black/white reversal, magnification, edge enhancement and color rendering.
 Software used – DICOM(Digital Imaging and Communication in Medicine)

Page 34
                        

Cassette,
 intensifying screen,
 film
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EXPOSURE PARAMETERS
 kVp-76 mVoltage Tube current Time Dose of the patient
 kVp-75 mA-15 15 seconds 0.103 mr +/-0.008
 kVp-80 mA-15 15 seconds 0.116 mr +/-0.008
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In case of full moth examination with 14 intraoral films exposure is,
 kVp-60 mA-07-10 1.0-1.5 seconds/film
 Total0.712 mr +/-0.052
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Patient positioning
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Prepare the patient
 Remove all removable appliances, metallic,
 hairclips, necklaces, chains , earrings. Tongue
 and lip rings should also be removed, if at all
 possible
 Explain the procedure to the patient
 Make the patient wear a lead apron without a
 thyroid collar.
 Prepare the machine
 Disinfect the machine
 Place a new bite stick in the machine
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-Patient must be as straight as possible.
 – The patient’s neck should be extended.
 – Anterior teeth should be in the notch on the bite
 stick.
 -The midsagittal plane should be perpendicular to
 the floor and aligned with the vertical center of the
 chin rest.
 -Frankfort plane should be parallel to the floor, thus
 obtaining the correct position for the occlusal plane.
 – Tragus of the ear must be aligned with the plastic
 guides.
 -center the lower border of the mandible on the chin
 rest and is equidistant from each side.
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INDICATIONS
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IndicationsAs a substitute for full mouth intraoral periapical radiographs
 Evaluation of trauma
 Evaluation of tooth development in mixed dentition for
 children
 Orthodontic treatment
 Developmental anomalies
 Third molars
 Large lesions like cyst, tumors.
 Detection of fractures
 Generalized disease
 Inability to tolerate intraoral films
 Assessment for surgical procedure
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full mouth view

Page 44
                        

Third molars
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Orthodontic treatment
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Developmental anomalies
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Mixed dentition
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Malignancy
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CONTRAINDICATIONS
 Panoramic film are not as Defined or sharp as the images seen on intraoral films. Can’t use where
 require Fine anatomical details Small carious lesions
 Fine structures of the marginal periodontium Periapical diseases
 For equal magnification
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ADVANTAGES
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Advantages
 Well-tolerated by patients
 Minimal time to expose when compared to
 intraoral radiographs
 Broad anatomical coverage
 Relatively low patient dose
 For object localization in conjunction with
 occlusal radiography.
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DISADVANTAGES
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Disadvantages
 Resolution is not as good as intraoral films.
 This results in loss of detail
 Superimposition of real/double images
 Only objects in focal trough are seen clearly
 Distortion of image
 – Overlapped teeth
 – Magnification
 – Objects of interest outside of focal trough are
 distorted and blurred.
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Magnification
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Anatomical landmarks
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1.Real/actual shadows
 Maxilla Mandible Air Spaces
 Soft Tissues
 2.Ghost/artifactual images
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Bony landmarks of maxilla and surrounding structures
 Mastoid process
 styloid process
 External auditory meatus
 mandibular fossa
 Articular eminence
 Lateral pterygoid plate
 Pterygomaxillary fissure
 Maxillary tuberosity
 Infraorbital foramen
 Orbit
 Incisive canal and foramen
 Anterior nasal spine
 Nasal cavity
 Nasal septum
 Hard palate
 Maxillary sinus and its floor
 Zygomatic process of maxilla
 Zygoma
 Hamulus
 Dentition
 obi
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Bony landmarks of mandible and surrounding structures
 Mandibular condyle
 Condylar notch
 Coronoid process
 Ramus
 Mandibular foramen
 Lingula
 Mandibular canal
 Mental foramen
 Mental ridge
 Mental fossa
 Lingual foramen
 Genial tubercle
 Inferior border of
 mandible
 Mylohyoid ridge
 Internal oblique ridge
 External oblique ridge
 Angle of the mandible
 dentition
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ANATOMICAL LANDMARK
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Air spaces Palatoglossal air space
 Nasopharyngeal air space Glossopharyngeal air space
 Soft tissue images Tongue
 Ear Lobes Nasal cartilage
 Soft palate Nasolabial folds
 Soft palate and uvula Lip line
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Ghost/artifactual shadows
 Cervical vertebrae Body, condyle and ramus of the
 contralateral side of the mandible Palate
 Chin rest (R)or(L) markers of the machine
 Neck chains Napkin chains
 Earrings, tongue rings Shoulder straps of protective apron
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ARTIFACTS
 Ghost Images
 Lead Apron Artifact
 Patient Positioning
 Errors
 Cassette Positioning
 Errors
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Real image
 Formed
 when the
 object is
 in-between
 the center
 of rotation
 and image
 receptor.
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GHOST IMAGE
 This a radiopaque artifact seen
 on a OPG film.
 It is produced when a
 radiodense object is
 penetrated twice by the x-ray beam,
 (jewelry, anatomy)
 located, on the opposite side of the patient.
 Ghost image is formed
 when object is between the source and
 the center of rotation.
 It resembles its real
 counterpart and has
 same morphology.
 It is always larger than
 the real counterpart
 the horizontal component is
 severely magnified
 whereas the horizontal
 component is not as
 severely magnified.
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Ghost image
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Structure which are often ghosted are
 Anatomical
 Hyoid bone
 Cervical spine
 Inferior border of mandible
 Nonanatomical
 Earrings
 Tongue ring
 Neck chain
 Chin rest
 Shoulder straps of protected apron
 (R)or(L)markers of machine
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Tongue ring
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Ghost image of earring
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Double Images
 Real images may be double images
 Double images are formed in zone in central region
 Common double images include
 – hard palate
 – soft palate
 – hyoid bone
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Double image of vertebral column
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Shadow of vertebral column, usually from patient not standing straight
 Common errors
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Lead apron shadow
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PATIENT POSITIONING ERRORS
 A. POSITIONING OF THE LIPS AND TEETH
 If the lips are not closed on the bite block, a dark
 radiolucent shadow obscure the anterior teeth.
 If the tongue is not in contact with palate, a dark
 radiolucent shadow obscures the apices of the
 maxillary teeth.
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Palatoglossal Air Space
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B. POSITIONING OF THE FRANKFURT PLANE
 1. UPWARD
 if the patient’s chin is positioned too high or tipped up
 The hard palate and the floor of the nasal cavity appears superimposed over the roots of the maxillary teeth
 Loss of density in the middle of the radiograph, usually characterized by an hour glass shape.
 Maxillary incisors appears blurred and magnified.
 Reverse smile line(flattening of occlusal plane)
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DOWNWARD
 Ala tragus line >5 degree downward, the patient’s chin is too low or is tipped down.
 Mandibular incisors appear blurred.
 Shadow of the hyoid bone superimposed on the anterior aspect of mandible.
 An exaggerated smile line is seen (severe curvature of occlusal plane).
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C.POSITIONING OF THE TEETH
 ANTERIOR TO THE FOCAL TROUGH.
 Patient’s head is positioned too anterior.
 If the anteriors are not positioned in the groove of
 bite block,the teeth appeared blurred.
 If the teeth positioned too anterior on the bite block,
 appears ‘skinny’ and out of focus(blurred and
 narrow).
 Spine is superimposed on the ramus areas.
 Premolars are severely overlapped.
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POSTERIOR TO THE FOCAL TROUGH.
 Patient’s head is positioned too far back.
 If the anterior teeth are positioned too far
 back on the bite block, the anterior teeth
 appears fat(blurred and wide)
 Excessive ghosting of mandible and spine.
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Anterior teeth wider and blurred
 Teeth too posterior
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D.POSITIONING OF THE MIDSAGITTAL PLANE
 1.pt’s head is tilted to one side-
 If the pt’s head is not centered, the ramus and the posterior
 teeth appears unequally magnified.
 The side tilted towards the x-ray tube is enlarged.
 Condyle and neck appears larger, mandibular angle is higher
 on same side near the tube.
 2.pt’head twisted to one side-
 Causing the mandible to fall outside the image layer,(one
 side is in front of while the other side is behind the image
 layer).
 Teeth of one side wide and overlapped and of other side
 narrow. ramus and condyle wider than other side.
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Structures smaller on the side to which head is turned; larger on opposite side.
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E.POSITIONING OF THE SPINE
 If the patient is not sitting or standing with a straight spine, the cervical spine appears as a pyramid shaped radiopacity in the center of the film .
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F. POSITION OF TONGUE DURING EXPOSURE
 If the tongue is not fully placed against the palate, a dark shadow appears in the maxilla below the palate and the apices of maxillary incisors blurred.
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I.DISTORTION DUE TO PATIENT MOVEMENT
 Prolonged exposure results in increased
 horizontal dimension of the image.
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Sudden jerky movement in the direction of beam shows area portrayed twice.
 Sudden jerk in opposite direction to beam shows part of the object missing in the image.
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HEAD TIPPED UP
 Squared-off mandible, palate superimposed over maxillary teeth
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Mandibular incisors shortened, V-shaped mandible
 HEAD TIPPED DOWN
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HEAD TIPPED DOWN
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CASSETTE POSITIONING ERRORS
 Patient’s shoulder touching to cassette-vertical dark and light bands appear on film.
 Cassette placed too high-lower border of mandible is cut off.
 Cassette placed too low-details of maxilla is cut off.
 Cassette placed backwards –horizontal broad line through the middle of the radiograph.
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Cassette reversed
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Static electricity; caused by removing film from box or cassette too quickly, creating static discharge

Page 100
                        

Panoramic radiology, Alian G.Farman edi. 2
 White and Pharoah, edi.6
 Dental radiography, Joen haring, Laura Howerton.edi.3
 Diagnostic imaging of the jaws, Langlais and Langland. Edi. 1925
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