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RADIOGRAPH
 PART 1
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INTRODUCTION• X-rays play a vital role in the
 practice of dentistry as
 radiographs are required for
 majority of the patients.
 • Most dentists still remain
 unaware of the basic
 parameters affecting
 radiographs
 • Very little importance is given
 to this topic.
 • Most of us still know very little
 about voltage and current in
 our radiology machines4
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RADIOLOGY is the medical science that deals with the study of
 radiation and its uses, radioactive substance and other forms of
 radiant energy in the diagnosis and treatment of diseases.
 RADIOGRAPH is an image on a film which is visible when viewed
 under transillumination, produced by the passage of x rays through
 an object or body.
 RADIOGRAPHY is the art and science of making radiographs by the
 exposure of films to xrays.
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Wilhelm Conrad Roentgen
 a Bavarian physicist, discovered
 the x-ray on November 8, 1895.
 For many years, x-rays were
 referred to as roentgen rays,
 radiology was referred to as
 roentgenology, and radiographs were known as roentgenographs.
 DISCOVERY OF RADIATION
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Otto Walkoff made the first dental
 radiograph.
 Dr. C. Edmund Kells, a New Orleans
 dentist, is credited with the first practical
 use of radiographs in dentistry in 1896.
 PIONEERS IN DENTAL RADIOGRAPHY
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X-RAYS
 X-radiation is a form of electromagnetic radiation. Most X-rays
 have a wavelength in the range of .1 to .001 nanometers,
 corresponding to frequencies in the range 30 petahertz to 30
 exahertz and energies in the range 100 eV to 100 keV.
 High-energy electromagnetic radiation can penetrate solids
 and ionize gas.
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X-rays with photon energies above 5–10 keV
 (below 0.2–0.1 nm wavelength) are called hard
 X-rays, while those with lower energy are
 called soft X-rays.
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• Invisible and cannot be detected by any of the human senses
 • No mass , weight and charge
 • Travels with speed of light and straight lines
 • Deflected or scattered
 • High frequency and penetrating power
 • Diverge from the source
 • Produce image on photographic film
 • Biologic changes in living cells
 • An electrical and magnetic fields fluctuate pependicular to the direction
 of x rays and at right angle to each other .
 • Ionization of matter
 PROPERTIES OF X RAYS

Page 13
                        

The electrons remain stable in their orbit around the
 nucleus until x-ray photons collide with them.
 X-rays have enough energy to push electrons out of their orbits and produce ions in a process called ionization.
 The atoms that lose electrons become positive ions; as such, they are unstable structures capable of interacting with other atoms, tissues, or chemicals.
 IONIZATION
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TECHNIQUES OF DENTAL RADIOGRAPHIC
 VIEWS
 Extraoral Intraoral
 •Panoramic View
 •Lateral oblique/bi-
 molar View
 •CBCT
 •Bitewing view
 •Periapical view
 •Occlusal view
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Dental x-ray machines may vary
 slightly in size and appearance,
 but all machines will have three
 primary components:
 •The tubehead
 •An extension arm
 •The control panel
 COMPONENTS OF THE DENTAL X-
 RAY MACHINE
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DIAGRAM OF THE DENTAL X-RAY TUBEHEAD.
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To remove the low energy, long wavelength, and least penetrating
 x-rays from the x-ray beam.
 These x-rays are harmful to the patient and are not useful in
 producing a diagnostic-quality radiograph.
 X-ray machines operating at 70 kVp or above must have
 aluminum filtration of 2.5 mm.
 ALUMINIUM FILTER
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The collimator is used to restrict the size and shape of
 the x-ray beam in order to reduce patient exposure.
 Round or rectangular opening.
 A rectangular collimator restricts the beam to an area
 slightly larger than a size 2 intraoral film and significantly
 reduces patient exposure.
 COLLIMATOR
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The extension arm encloses the wire between the tubehead to the control panel.
 It also has an important function in positioning the tubehead.
 EXTENSION ARM
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The control panel of an x-ray unit contains:
 •The master switch
 •Indicator light
 •Exposure button
 •Control devices (time, milliamperage [mA] selector, and kilovoltage [kV] selector)
 THE CONTROL PANEL
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Primary is the x-rays that come from the target of the x-ray
 tube.
 Secondary is x-radiation that is created when the primary
 beam interacts with matter.
 Scatter is a form of secondary radiation. It results when an
 x-ray beam has been deflected from its path by the
 interaction with matter.
 TYPES OF RADIATION
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X-ray Film
 X-ray film is a photographic receptor consisting of
 photographically active or radiation sensitive emulsion
 coated on a thin sheet like material, which is
 responsible to record the physical impression of an
 object by which we can get detail about the object.
 25
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INTRAORAL FILM SIZE
 Size 0 - Used for bite wing and IOPA of small children
 Size 1 - Used for anterior teeth in adults
 Size 2 - Standard film, used for anterior occlusal, IOPA
 and bite wing in mixed and permanent dentition
 Occlusal films - 57 x 76mm used for maxillary or
 mandibular occlusal radiographs
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EXTRAORAL FILM SIZE
 5 x 7 inches
 8 x 10 inches
 5 x 12 inches or 6 x 12 inches for panoramic
 radiography
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CONTENT OF THE FILM PACKET
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FORMATION OF LATENT IMAGE
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FILM PROCESSING
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FILM PROCESSING STEPS
 Consists of following five steps:
 i) Development
 ii) Rinsing
 iii) Fixing
 iv) Washing
 v) Drying
 31
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FUNCTION- convert the exposed AgBr crystals into
 metallic Ag grains.
 DEVELOPING AGENTS:Phenidone
 Hydroquinone
 DEVELOPER
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Developers are active only at alkaline pH
 E.g:
 Sodium hydroxide
 Potassium hydroxide
 Buffers like sodium bicarbonate is used to maintain the condition.
 Cause the gelatin to swell so that the developing agents can diffuse more rapidly into the emulsion and reach the suspended silver bromide crystals.
 ACTIVATOR
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Antioxidant or preservative
 E.g: sodium sulfite
 FUNCTION:
 Protects the developer from oxidation by atmospheric
 oxygen and thus extends their useful life.
 Combines with the brown oxidised developer to produce
 a colorless soluble compound. If not removed,oxidation
 products interfere with the devloping reaction and stain
 the film.
 PRESERVATIVE
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E.g: Bromide- Potassium bromide
 Benzotriazole
 FUNCTION :
 To restrain development of unexposed silver halide
 crystals.
 Acts as antifog agents and increase the contrast.
 RESTRAINER
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In the normal course of film processing, phenidone and hydroquinone are consumed, whereas bromide ions and other byproducts are released into the solution.
 Developer also become inactivated by exposure to oxygen.
 These action produce a “seasoned” solution and the film speed and contrast stabilize.
 Recommended amount to be added daily =
 8 ounces of fresh developer per gallon of developing solution.
 DEVELOPER REPLENISHER
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After development, film emulsion swells and become
 saturated with the developer.
 Films are rinsed in water for 30 seconds.
 Function :
 Dilutes the developer.
 Slowing the development process.
 Also removes the alkali activator.
 RINSING
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Function:
 To dissolve and remove the undeveloped AgBr crystal
 from the emulsion.(presence of unexposed crystals
 cause film to be opaque).
 Harden and shrink the film emulsion.
 FIXING SOLUTION
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E.g: aqueous solution of Ammonium thiosulphate dissolve the unexposed AgBr grains.
 Forms a stable , water soluble complexes with Ag+
 ,which then diffuse from the emulsion.
 Clearing agent does not have rapid effect on the metallic silver grains in the film emulsion , but excessive fixation results in a gradual loss of film density because the grains of silver slowly dissolve in the acetic acid of the fixing solution.
 CLEARING AGENTS
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Acetic acid to keep the fixer pH constant.
 Promote good diffusion of thiosulphate into the
 emulsion and of Ag thiosulphate complex out of the
 emulsion.
 ACIDIFIER
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E.g: Ammonium sulfite
 Function:
 Prevent oxidation of thiosulphate clearing agent.
 Also binds with the colored oxidised developer carried
 over into the fixing solution and effectively removes it
 from the solution , which oxidised developer from
 staining the film.
 PRESERVATIVE
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E.g: aluminium sulphate
 Harden the film and reduce swelling if the emulsion
 during final wash. This lessens mechanical damage to
 the emulsion.
 HARDENER
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After fixing , the processed film is washed in a sufficient
 flow of water for an adequate time to ensure removal of
 all thiosulphate ion and silver thiosulphate complex.
 Any silver compound that remains because of improper
 washing discolors and causes stains, which can
 obscure diagnostic information.
 RINSING
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Radiolucent structures allow x-rays to pass through them.
 Appears dark or black on the radiograph.
 Radiopaque structures do not allow x-rays to pass through them.
 Appears white or light gray on the radiograph.
 RADIOLUCENT AND RADIOPAQUE
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1. Radiographic Density
 2. Radiographic Contrast
 IMAGE CHARACTERISTIC
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Degree of overall blackness.
 Depends on the amount of radiation reaching a particular
 area on the film.
 Greater the amount of x-ray reaches the film, greater is
 the degree of blackening on that area of the film.
 Relative transparency depends on the distribution of black
 silver particles in the emulsion.
 Darker areas represent heavier deposits
 DENSITY
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TOO LIGHT
 IDEAL DENSITY
 TOO DARK
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It is measured by an instrument called:
 DENSITOMETER.
 In routine radiography…the film density ranges
 from 0.3 (very light) to 2 (very dark)
 Beyond these the images are usually too dark
 or too light.
 MEASURING DENSITY
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• In a correct density radiographs :
 • There should be visualization of faint outline of soft tissue
 Density= log(10) incident light (I)
 transmitted light(I)
 DEGREE OF DESIRED DENSITY

Page 53
                        

FACTORS CONTROLLING DENSITY
 1)MILLIAMPERAGE SECONDS
 2)KILOVOLTAGE
 3)SOURCE-FILM DISTANCE
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is directly proportional
 MILLIAMPERAGE & EXPOSURE TIME
 Exposure time & milliamperage are interchangeable and
 considered as
 A SINGLE FACTOR(mAs).
 MILLIAMPERAGE SECONDS
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1.5sec at 10mA 1 sec at 15 mA
 Higher the mAs more x rays will
 strike
 the film & film emulsion.
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RADIOGRAPHS TAKEN AT VARIOUS EXPOSURE TIME TO DEPICT THE
 CHANGE IN THE QUALITY OF FILMS.
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3.2 sec 2sec
 1.2 sec
 .20sec .04sec
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Increase in exposure time Increase thetotal number of photons that reach the filmsurface increased film density
 EXPOSURE TIME
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REFERRED TO AS THE “PENETRATING POWER OF THE X RAY
 PHOTONS”
 Increase in kVp increases the energy of the X Rays, hence increases their power of penetration
 Thus, increasing the film density.
 KILOVOLTAGE
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A Thumb rule states that an increase in 10kVp doubles the output
 of the machine.
 D α (kVp) 2
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SOURCE DISTANCE FILM:
 If the distance of source and film is high density is decreased and vice versa.
 INVERSE SQUARE LAW
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Intensifying screens- fluorescence
 Function
 Therefore, use of screens require less mA in order to obtain a density change.
 Reduces the radiation exposure.
 SCREENS
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SCREENS.
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Use of grids require more mAs to keep a constant density.
 Grid is always placed between object and the film.
 Function: to prevent the scattered radiation from reaching the
 film.
 An ideal grid is capable of removing 80-90% of the scattered
 radiation . The resultant image thus has a better contrast.
 GRIDS
 X RAY FILM
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CONTRAST IMPROVEMENT FACTOR (K)
 K= X-RAY CONTRAST WITH GRID
 X-RAY CONTRAST WITHOUT GRID
 An ideal grid should have a high k value , which should be
 =1.5-3.5.
 The grid ratio (r) refers to the ratio of the thickness of the grid to
 the width of the radiolucent interspaces.
 r = h/d
 h=thickness of the lead strips(0.005-0.0008cm)
 d=separation
 Ratio=8-10
 If grid ratio is increased ,scattered radiation remove effectively.
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1.LINEAR GRID
 2.FOCUSSED GRID
 3.PSEUDOFOCUS GRID
 4.CROSSED GRID
 5.BUCKY/ MOVING GRID
 TYPES OF GRIDS
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RADIOGRAPHIC CONTRASTThe contrast of a film is the differences in the densities
 seen on it.
 Can be expressed as D1-D2
 D1= Extreme Black Area
 D2= Extreme White Area
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Higher kilovoltage more penetrating x-rays lower radiographic contrast.
 A 90-kVp setting requires less exposure time and produces a radiograph that has low contrast (more shades of gray).
 A 70-kVp setting requires a slightly longer exposure time and produces a radiograph with high contrast (fewer shades of gray).
 CONTRAST
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Increase in kVp leads to an increase in the energy of X Rays produced.
 Penetration power of X Rays
 More variation in the tissue densities
 Various shades of gray
 LEADS TO DECREASE IN
 CONTRAST!!!!
 OPERATING KILOVOLTAGE PEAK
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An increase in exposure time will produce increased contrast .
 SCALE OF CONTRAST
 EXPOSURE TIME
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a.IntraorallOPA
 Bite wing
 Occlusal
 Panoramic
 b.ExtraoralTMJ and lateral oblique view (film size is 1.5 x 7inches)
 Lateral cephalograms, PNS view (film size is 8 x 10 inches)
 Orthopantomography (film size is 6 x 12 inches)
 RADIOGRAPHIC TECHNIQUES
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PERIAPICAL TECHNIQUES
 Paralleling techniqueBisecting technique
 Based on Cieszynski’s rule of
 isometry.

Page 74
                        

Indications:
 • Development of the root end, unerupted tooth and
 the periapical tissue.
 • Alterations in the integrity of the periodontal
 membrane
 • The prognosis of the pulp treatment by observing the
 health of the periapical tissues
 • Developmental abnormalities like supernumerary,
 missing or malformed teeth
 INTRAORAL PERIAPICAL (IOPA) RADIOGRAPHS
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Indications:
 • Early detection of pathologic changes associated with
 teeth
 • Space analysis in the mixed dentition
 • The path of eruption of permanent teeth
 • The extent of traumatic injuries to the root and alveolus
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• The film is positioned in the mouth using extension cone
 parallel (XCP) instruments or precision film holders such that
 the film is held parallel to the long axis of the tooth to be
 radiographed.
 • The X-ray tube head is aimed at right angles to the tooth and
 the film.
 THE PARALLELING TECHNIQUE
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PARALLELING ANGLE TECHNIQUE
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Advantage:
 • Little magnification
 • Periodontal bone level are well represented
 • Radiographs are accurately reproducible by
 different operators
 THE PARALLELING TECHNIQUE
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Preferred method for making intraoral radiographs.
 Technique also uses a relatively long open – ended aiming
 cylinder (cone) to increase the focal spot – to – object
 distance.
 This directs only the most central and parallel rays of the
 beam to the film and the teeth and reduces image
 magnification while increasing image sharpness and
 resolution.
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Disadvantage:
 • Difficult to position the film
 • May not be possible to place the film in
 shallow palates
 Edentulous mandible
 Shallow floor.
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• The film is placed close to the
 tooth to be radiographed using
 snap a ray film holder or hemostat .
 • The X-ray tube is adjusted such
 that the central ray of the X-ray
 bisects the angle formed between
 the long axis of the film and the
 tooth.
 BISECTING ANGLE TECHNIQUE
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Maxilla Mandible
 Anterior teeth +40 -15
 Canines +45 -20
 Premolars +30 -10
 Molars +20 -5
 IOPA PROJECTIONS
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Advantage:
 • Film positioning is easy and comfortable for the patient
 • If positioned based on correct angulations, the image size does
 not alter .
 BISECTING ANGLE TECHNIQUE
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Disadvantage:
 • Incorrect vertical angulation results in elongation
 of the image and incorrect horizontal angulation
 results in overlapping of the images of the crown
 and root or cone cut .
 • Periodontal bone level are not clear.
 • Detection of proximal caries is difficult.
 BISECTING ANGLE TECHNIQUE
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The head is positioned such that the
 midsagittal plane is perpendicular and
 the ala-tragus line is parallel to the
 floor.
 The central ray enters at the occlusal
 plane at a point below the pupil,
 vertical angle being 8to 10 degrees.
 The horizontal cone is parallel to the
 end of the bite tab or to the mean
 tangent of the buccal surfaces of the
 posterior teeth being radiographed.
 BITE WING RADIOGRAPHS
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BITE-WING RADIOGRAPH
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• Early detection of incipient interproximal caries
 • To understand the configuration of the pulp chamber
 • Determine the presence or absence of premolar teeth
 • To determine the relation of a tooth to the occlusal plane for
 possibility of tooth Ankylosis
 • Detect levels of periodontal bone at the interdental area
 • Detect secondary caries
 INDICATIONS
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Indications:Maxillary and mandibular arches.
 Boundaries of maxillary sinuses
 Expansion of palatal arches
 Determine impaction of canines
 Salivary stones in the submandibular duct
 Extent of trauma to teeth and anterior segments of the arches
 Determine the medial and lateral extent of cysts and tumors.
 OCCLUSAL RADIOGRAPH
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• Patient's occlusal plane should be parallel to the floor and the
 sagittal plane should be perpendicular to the floor
 • No.2 periapical film is placed in the patient's mouth so that
 the long axis of the film runs from left to right rather than
 anteroposteriorly and the midsagittal plane bisects the film.
 • The patient is instructed to bite lightly to hold the film. The
 anterior edge of the film should extend approximately 2 mm
 in front of the incisal edge of the central incisors.
 MAXILLARY OCCLUSAL TECHNIQUE

Page 91
                        

• The central ray is directed to the apices of the central incisors
 and a half inch above the tip of the nose and through the
 midline. The vertical angle is + 60 degrees.
 • The film is exposed at the usual setting for maxillary incisor
 periapical films.

Page 92
                        

• The film placement for the mandibular occlusal technique is
 identical to that for the maxillary occlusal technique, except
 that
 • The patient's head is positioned so that the occlusal plane is
 at a – 45 degree angle.
 • The cone is then aligned at a – 15 degree vertical angle, and
 the central ray is directed through the symphysis.
 MANDIBULAR OCCLUSAL TECHNIQUE.
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CONCLUSION
 We all know that correct treatment is dependent
 upon correct diagnosis for which we need to have
 thorough knowledge of various procedures
 involved. For this reason ,anyone involved in
 providing oral health care must have a basic
 understanding of these techniques, their
 operating principles and their clinical applications.
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D R A N K I T G O E L ,
 S U B H A R T I .


                        

                                                    
LOAD MORE
                                            

                

            

        

                
            
                
                    
                        Related Documents
                        
                            
                        

                    

                    
                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Easy to Miss on Chest Radiographs

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            04 Radiographs

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            radiographs in perio

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Uses of Radiographs

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            The anterior portion of intraoral radiographs

                                            
                                                
                                                    Category: 
                                                    Education
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            RADIOGRAPHIC INTERPRETATION CDS 824. PERIAPICAL RADIOGRAPHS....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            CVM staging and handwrist radiographs

                                            
                                                
                                                    Category: 
                                                    Education
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            ABO Ideal Photos-Radiographs

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Parallel Generation of Digitally Reconstructed Radiographs.....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Explainable Knee Osteoarthritis Diagnosis From Radiographs.....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Commonly encountered radiographs during clerkship:

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Periapical Radiographs of Inverted Mesiodens

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                            

                

            

        

            



    
        
            	Powered by Cupdf


            	Cookie Settings
	Privacy Policy
	Term Of Service
	About Us


        

    


    

    
    
    

    
    
    

    
    
        
    
    















