


1.	 History of Radiation	 1
�� Key Definitions  3
�� Discovery of X-radiation  3
�� Chronology of Events in the Evolution of  

Dental Radiology  12

2.	 Radiation Physics	 15
�� Ionizing Radiation  18
�� X-Radiation  21
�� X-ray Production  22
�� X-ray Tube  22
�� Electricity/Electric Current and Circuits  25
�� Transformers  26
�� Working of the X-ray Tube  27
�� Types of Radiation  29
�� Factors Controlling the X-ray Beam  30
�� Quality of the X-ray Beam  33
�� Quantity of the X-ray Beam  34
�� Half-Value Layer  34

3.	 Radiation Biology, Hazards of Radiation and  
Radiation Protections	 36

�� Direct Effect  37
�� Indirect Effect  37
�� Units of Measurement of Radiation  40
�� Hazards of Radiation  41
�� Dosimetry  45
�� Radiation Protection  47

4.	 Films Used in Dental Radiography	 52
�� Film Composition  52
�� Intraoral Films  54
�� Extraoral Films  56
�� Duplicating Films  57

5.	 Grids, Intensifying Screens, and Cassettes	 58
�� Grids  58
�� Intensifying Screens  62
�� Cassettes  64

Contents



xiv
Textbook of Dental Radiology Contents

6.	 Processing of the X-ray Films	 67
�� Latent Image  67
�� Developer  68
�� Developer Replenisher  70
�� Fixer  70
�� Fixer Replenisher  71
�� Steps In Processing  71
�� Darkroom  72
�� Types of Processing  73

7.	 Dental X-ray Image Characteristics	 76
�� Visual Characteristics  77
�� Geometric Characteristics  77
�� Factors Influencing Diagnostic Quality of a Radiograph  78

8.	 Causes of Faulty Radiographs	 80
�� Faulty Radiographs Resulting from Faulty Radiographic 

Techniques  80
�� Faulty Radiographs Resulting from Faulty Processing 

Techniques  84

9.	 Intraoral Radiographic Techniques and Indications  
for Intraoral Radiographs	 87

�� Paralleling Technique  87
�� Bisecting Angle Technique  88
�� Indications for Intraoral Periapical Radiograph  90
�� Indications for Bitewing Radiograph  90
�� Occlusal Projection  90

10.	 Normal Anatomic Landmarks	 94
�� Anatomic Landmarks Common to the Maxilla and the Mandible  94
�� Anatomic Landmarks in the Maxilla  96
�� Anatomic Landmarks in the Mandible  99

11.	 Extraoral Radiography	 103
�� Purpose of Extraoral Radiographs  103
�� Lateral Jaw Projection  104
�� Skull Radiography  106
�� Lateral Cephalometric Projection   106
�� Temporomandibular Joint Views  113

12.	 Panoramic Radiography	 118

13.	 Localization Technique	 123
�� Indications  123
�� Techniques  124



xv
Textbook of Dental Radiology Contents

14.	 Specialized Radiographs in Dental Radiology	 127
�� Xeroradiography  127
�� Sialography  129
�� Conventional Tomography  131
�� Computerized Tomography  132
�� Magnetic Resonance Imaging  133
�� Ultrasound Technique  133
�� Nuclear Medicine  134
�� Thermography  135
�� Arthrography  135
�� Radiovisiography  135
�� Digital Panoramic Radiography  136

15.	 Radiographic Features of Dental Caries	 138
�� Clinical Examination  138
�� Radiographic Examination  139
�� Classification of Carious Lesions based on Radiographic 

Appearance  139
�� Radiographic Differential Diagnosis of Dental Caries  144

16.	 Radiographic Features of Periodontal Disease	 146
�� Use of Radiographs in the Diagnosis of  

Periodontal Disease  146
�� Limitations of Radiographs  147
�� Radiographic Features of Periodontal Disease  148
�� Juvenile Periodontitis  151

17.	 Radiographic Features of Traumatic Injuries:  
Fracture of the Teeth and Jaws	 152

�� Traumatic Injuries Involving the Teeth  153
�� Traumatic Injuries Involving the Jaws  156

18.	 Inflammation and Infections of the Jaws	 164
�� Infections of the Supporting Tissues of the Teeth  164
�� Pericoronitis and Pericoronal Infection  165
�� Periapical and Residual Infections  166
�� Osteomyelitis  168
�� Actinomycosis  169
�� Cellulitis  169
�� Ludwig’s Angina  170

19.	 Cysts of the Jaws	 171
�� Odontogenic Cysts  171
�� Nonodontogenic Cysts  174



xvi
Textbook of Dental Radiology Contents

20.	 Odontogenic Tumors	 177
�� Epithelial Odontogenic Tumors without  

Inductive Changes  178
�� Epithelial Odontogenic Tumors with Inductive Changes  

(Mixed Odontogenic Tumors)  179
�� Mesodermal Odontogenic Tumors  183

21.	 Benign and Malignant Nonodontogenic Tumors  
of the Jaws	 185

�� Benign Tumors  185
�� Malignant Tumors  189

22.	 Fibro-Osseous Lesions	 192
�� Fibrous Dysplasia  193
�� Ossifying Fibroma  195
�� Periapical Cemental Dysplasia  195
�� Localized Fibro-Osseous-Cemental Lesions  196
�� Florid Cemento-Osseous Dysplasia  196
�� Cementoblastoma  197
�� Juvenile Aggressive Ossifying/Cementifying Fibroma  197
�� Cherubism  198
�� Paget’s Disease (Osteitis Deformans)  198

23.	 Radiographic Features of Systemic Diseases	 200
�� Disorders of the Endocrine System  200
�� Metabolic Disorders  203
�� Disorders of the Blood and Hematopoietic System  207
�� Bone Disease of Unknown Origin  208
�� Reactive Lesions  208
�� Hereditary Diseases  209

24.	 Pathologic Soft Tissue Calcification	 210
�� Lymph Nodes  210
�� Sialolith  211
�� Antrolith  211
�� Calcified Stylohyoid Ligament  211
�� Osteoma  213
�� Calcified Blood Vessel  214
�� Myositis Ossificans  214
�� Cysticercosis  215
�� Dystrophic Calcification  215

25.	 Radiographic Features of Diseases of the  
Maxillary Sinus	 216

�� Inflammatory Changes  217
�� Cystic Conditions  219



xvii
Textbook of Dental Radiology Contents

�� Traumatic Conditions  219
�� Tumors  220

26.	 Radiographic Features of Temporomandibular  
Joint Disorders	 221

�� Developmental Disorders  221
�� Enlargement of Coronoid Process  223
�� Ankylosis  223
�� Degenerative Joint Disease  224
�� Rheumatoid Arthritis  224
�� Temporomandibular Joint Osteoma  225
�� Neoplasms  225

27.	 Infection Control in Dental Radiography	 226
�� Protective Attire and Barrier Techniques  228
�� Handwashing and Care of Hands  228
�� Sterilization and Disinfection of Instruments  228

28.	 Radiographic Differential Diagnosis	 230
�� Radiolucencies with Definite Borders  230
�� Anatomic Radiolucencies  231
�� Radiolucencies Other than the Anatomic Radiolucencies  231
�� Multilocular Radiolucencies  231
�� Radiolucencies with Ill-defined Borders  232
�� Generalized Rarefactions  232
�� Pericoronal Radiolucencies  233
�� Localized Radiopacities  233
�� Periapical Radiopacities  234
�� Generalized Radiopacities  234

Further Reading	 235

Index	 237



CHAPTER

4 Films Used in 
Dental Radiography

zz Film Composition
zz Intraoral Films
zz Extraoral Films
zz Duplicating Films

We have but faith: we cannot know;
For knowledge is of things we see;
And yet we trust it comes from thee,
A beam in darkness: let it grow.

—Alfred Lord Tennyson

INTRODUCTION

The dental X-ray film serves as a recording medium or image 
receptor for recording the image after the X-rays pass through the 
structures to be radiographed and then strikes the film in order to 
bring about a chemical change. A latent image or invisible image 
is recorded in the X-ray film when it is exposed to information-
carrying X-ray photons. This latent image can be viewed only after 
a step called processing. Processing brings about certain chemical 
changes in the exposed film. 

FILM COMPOSITION

The X-ray film is composed of the various components as shown 
in Figure 4.1. An X-ray film is similar to a photographic film. The 
purpose of both the films is to act as an image receptor system. 
The photographic film also has to be chemically processed after 
exposing. 
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Film Base

The film base is a flexible piece of polyester, having a thickness of 0.2 
mm. The film base is transparent and with slight blue tint to enhance 
the contrast and image quality and also to provide optimal viewing 
conditions. The base should be able to withstand heat, moisture, 
and chemical exposure. The purpose of the base is to provide stable 
support for the emulsion and to provide adequate strength to the film. 

Adhesive Layer

The adhesive layer serves to attach the film emulsion to the film base.

Film Emulsion

The film emulsion is sensitive to the X-ray photons. The emulsion 
consists of gelatin matrix that suspends and evenly disperses 
millions of microscopic silver halide crystals over the film base. 
During the processing, gelatin absorbs water and swells, thereby 
facilitating close contact and the action of chemicals with the silver 
halide crystals. Gelatin is derived from cattle bone.

The silver halides used in X-ray films are silver bromide (AgBr) and 
silver iodide (AgI). An X-ray film contains 90–99% silver bromide and 
only 1–10% silver iodide. The silver halide crystals absorb radiation, 
and the information-carrying X-ray photons produce a latent image 
due to the presence of these X-ray-sensitive crystals that undergo 
certain chemical alterations. This latent image is made visible image 
by processing. 

The sensitivity or the efficiency of the X-ray films can be increased 
by the following means: 

zz Coating the emulsion on both sides of the base (double emulsion 
coated film)

Fig. 4.1: Composition of X-ray film.
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zz By the addition of small amounts of silver iodide
zz By adding sulfur-containing contaminants
zz By using larger grains of silver halide. 

Films used in dental radiography can be classified into: 
zz Intraoral films
zz Extraoral films
zz Duplicating films. 

INTRAORAL FILMS

An intraoral film is one which is placed inside the mouth during 
X-ray exposure. An intraoral film is used for the visualization of the 
teeth and the supporting structures. 

Contents of the Film Packet (Fig. 4.2)

The intraoral film is available in individual film packets. The film 
packet has an outer package wrapping which is made up of soft 
vinyl or paper. It protects the film from moisture, saliva, and light 
exposure. The film wrapper has two sides, i.e. tube side and label side. 
The tube side should always face the X-ray tube during exposure. 
The label side is the backside of the film packet. The tube side of 
the film wrapper is plane white in color with a raised embossed 

Fig. 4.2: Contents of the film packet.
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dot in one corner, which serves in the identification of the side of 
the radiograph. During exposure, the embossed dot on the film 
must never get superimposed in the periapical region, it should be 
directed coronally (incisally in case of anterior teeth and occlusally 
in case of posterior teeth). 

Within the film wrapper there is a paper film wrapper. This black 
paper protective sheet covers the film on either side and shields it 
from light exposure. 

Lead foil is a single piece of thin lead foil present within the film 
packet and located behind the black paper between which the 
film is placed. This lead foil helps in preventing the back-scattered 
(secondary) radiation from causing film fog. 

Types of Intraoral Films

Periapical Film
The periapical film is used for visualizing the entire tooth (crown and 
root) with an adequate area of the periapical region. Periapical films 
are available in three sizes. 
1.	 Size 0: It has a size of 22 × 35 mm and is used for small children. 
2.	 Size 1: It has a size of 24 × 40 mm and is used for radiographing the 

anterior teeth in adults. 
3.	 Size 2: It is the standard film used for radiographic examination. It 

has a size of 32 × 41 mm. 

Bitewing Film
Four sizes of bitewing film are available.
1.	 Size 0: It has a size of 22 × 35 mm and is used to examine the 

posterior teeth in small children. 
2.	 Size 1: It has a size of 24 × 40 mm and is used to examine posterior 

teeth in children as well as anterior teeth in adults (when placed 
vertically). 

3.	 Size 2: It has a size of 32 × 41 mm and is used to examine the 
posterior teeth in adults. 

4.	 Size 3: It has a size of 27 × 54 mm and is narrower than size 2 
film. This is exclusively used for bitewing projection. This film 
demonstrates all the posterior teeth of one side. 

Occlusal Film
The occlusal film is larger in size compared to the other intraoral 
films. It has a size of 57 × 76 mm. An occlusal film is used to visualize 
the entire arch (either the maxillary or the mandibular) in one film. 

JA
YPEE BROTHERS 



56
Textbook of Dental Radiology

This projection is also used in the localization technique to get the 
right angle view in conjunction with intraoral periapical radiograph. 
Detailed description about occlusal films is given in Chapter 9.

Classification of Films Based on Speed

Speed of an X-ray film refers to its sensitivity. A high-speed dental 
X-ray film requires only less amount of radiation for the image 
formation. Thus, use of high-speed films in the dental practice 
considerably reduces the exposure. Various factors responsible for 
increasing the sensitivity of films have already been discussed. 

Based on the speed, the intraoral films are classified as A, B, 
C, D, and E-speed films. A-speed films are the slowest. B-speed 
and C-speed films are not used for routine intraoral radiography. 
D-speed (ultraspeed) and E-speed (ektaspeed) films are used for 
intraoral radiography. As the sensitivity of the film increases, there is 
a reduction in the contrast of the image. E-speed film requires only 
one-half the exposure time of D-speed film. Nowadays F-speed films 
are also being marketed which are highly sensitive and contributing 
in the reduction of radiation exposure to the patient. However, 
decrease in the contrast is a major disadvantage in using F-speed 
films. E-speed films have been found to be superior in the diagnostic 
point of view. 

EXTRAORAL FILMS

The extraoral film is one that is placed outside the mouth during 
exposure. These films are used when visualization of a larger area is 
desired. 

Extraoral films used in dental radiography are available in the 
following sizes based on the need for visualizing the required area: 

zz 5 × 7 inches
zz 8 × 10 inches
zz 5 × 12 inches or 6 × 12 inches for panoramic radiography.

Extraoral films are usually used with intensifying screens 
to minimize the radiation exposure. The use of X-ray films in 
conjunction with the intensifying screens is referred to as screen-
film combination. Nonscreen films are rarely used for extraoral 
radiography. Such films are called direct exposure films. A nonscreen 
extraoral film requires more exposure time than a screen-film 
combination and is not recommended for routine radiography. See 
also Chapter 11.
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DUPLICATING FILMS

In dental radiography, duplicating film is a type of photographic film 
that is used to make an identical copy of an intraoral or extraoral 
radiograph. Duplicating film does not require exposure to X-rays. 
Special equipment and duplicating films are necessary for the 
duplication process. 
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