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Introduction
One of the major purposes of this course is to
provide you with the theory and practical
knowledge to expose, process, and mount dental
radiographs. The proper handling of a radiograph is
important as the radiograph is an important tool in
the dental treatment diagnosis. In addition, it is
important that an operator of x-ray equipment be
knowledgeable of the possible health hazards
associated with x-ray exposure and how to properly
protect oneself, the patient and other dental office
personnel.

X-Ray – Also called radiation; a high-energy wave
that is invisible and can penetrate most objects
(except lead).

X-Ray Head – Part of the x-ray machine that is
adjustable, contains the x-ray tube.

You will begin your learning by watching a video on
X-ray and Safety Precautions; then review the Topics
1 – 5. Be sure to review the terminology at the
beginning of each Topic and answer the questions at
the end of each topic. These questions will assist
you in preparing for the examination that will be
given.
X-Ray Tube – Located in the center of the x-ray head,
where the x-ray is produced.

Topic 1 X-Rays
Terminology (Words to Know)
Characteristics – Things to know about a subject.
Light – Light that is visible; can come from the sun
or a light bulb.
X-Ray Cone – Plastic or metal extension connected
to the x-ray head.
X-Ray Beam – General term for the x-ray that exists
from the cone.
Latent Image – Image on the film that will become
visible when processed.
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Primary Beam – Center of the x-ray beam.

What is this thing called X-Ray?
X-ray (sometimes called radiation) is an invisible
high energy wave that can penetrate solid objects.
You can better understand it by comparing it to
regular light. X-ray and light are forms of radiation
and can be directed in a specific direction. But you
must know that there are some major differences
between light and x-ray.

How is x-ray produced?
The amazing thing about x-ray is that it can transfer
the tooth image onto a small film. IN order to do this
there needs to be a piece of equipment that works
like a camera. We call this equipment, an x-ray
machine. An x-ray machine has an x-ray head which
contains a tube. X-rays are produced within the
center of this tube.

The primary beam passes through the tooth and hits
the film, this a latent image is produced on the film.
After the film is processed, the latent image
becomes visible and can be seen.
As the primary beam hits the tooth some of the xray is absorbed by the tooth reducing the amount of
the x-ray penetrating the film. This process
produces light and dark areas after processing which
are necessary for the dentist to determine if there
are any dental problems present.

How does a tooth appear on the x-ray film?
The process of transferring a picture of the tooth
onto a film is rather simple. First the operator lines
up the cone of the x-ray machine as you would a
camera. After the x-rays are produced within the
tube, they exit the cone and are directed towards
the film that is located in the patient’s mouth.
We call x-ray that exits from the cone the x-ray
beam.
The important part of the x-ray beam is in its center
and is called the primary beam. It is often times
referred to as primary radiation.

Topic 2 Dangers of X-Ray
Terminology
Primary Radiation – Radiation that exits the center
of the cone; used to transform the image of the
tooth onto the film.
Scatter Radiation (secondary radiation) – Radiation
that has been deflected from its path during the
impact with matter.
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Dental Radiograph – The exposed x-ray film
Cumulative – Increasing effect
Trimester – Any three months of pregnancy

Exposure to primary radiation by the patient is
acceptable and necessary for the proper formation
of an accurate tooth image on a film. If an operator
is proficient at taking good quality radiographs and
they are taken only when absolutely necessary, the
risk to the patient is minimal. The operator and
other dental personnel should never be exposed to
primary radiation other than when they are a
patient.
As the patient is exposed, the radiation scatters
upon impact and travels to all parts of the body as
well as throughout the operatory. This scatter
(secondary) radiation can be controlled by proper
shielding of the patient, shielding within the x-ray
tube and proper operator shielding. These methods
will be discussed further on in the manual. Scatter
radiation may be weaker, but it is still a potential
health hazard if not properly controlled.
X-ray when handled properly in a dental office is
NOT harmful and is a necessary tool to properly
diagnose normal and or abnormal dental conditions.
The key factors are quality and quantity of radiation
and the specific types of cells being exposed. The
effects of radiation are cumulative. That is, repeated
exposure will cause an increasing effect so it is
important to expose a patient only when deemed
necessary.

Radiation Hazards
There are two major health hazards for the patient,
operator, and other members of the dental team.;
exposure to primary and secondary radiation.
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The most sensitive cells are those that are more
specialize and reproduce more quickly.
• White blood cells
• Red blood cells
• Bone marrow
• Thyroid
Other cells are also important to protect:
• Cells of embryo (especially in the first
trimester)
• Gonadal tissue of males (testes)
Since exposure times are minimal and utilize a small,
isolated area the risk to the patient is small. Risk to
the operator and other personnel is also small when
the proper safety techniques are used.

Topic 3 – Safety Techniques

mA – Setting on the x-ray machine that controls the
quantity of x-rays produced during exposure.
kVp – Setting on the x-ray machine that controls the
speed and penetrating power of the x-ray.

Safe X-ray Exposure
Recommendations for radiation safety have come
from the Consumer-Patient Protection Health and
Safety Act and the American Dental Association.
The ALARA concept is a rule that stands for As Low
as Reasonably Achievable. This concept endorses
the use of the lowest possible exposure to the
patient and operator to x-ray exposure. In addition,
manufacturers of x-ray equipment must meet safety
specifications of the federal government and
individual states to protect the patient and operator
from radiation overexposure.

Safety Supplies and Equipment

Terminology
ALARA – As Low as Reasonably Achievable.

In order to meet the Federal and State regulations
the following safety standards must be included in
every x-ray machine.
The head of the x-ray unit is leaded with the x-ray
tube sealed in oil. A small opening allows the
primary beam to exit.

Collimator – A lead disc with a hole in the center that
limits the size of the primary beam.
Aluminum filter – Solid, thin circle of aluminum that
reduces radiation.
PID – Term for the extension of the tube head;
commonly called the x-ray cone.

The collimator is a lead disk placed over the opening
of the x-ray head. It contains a hole that limits the
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size of the primary beam, to no more than 2.75
inches in diameter, at the skin of the patient.

The PID (position-indicator device) when properly
adjusted by the operator ensures that the primary
beam is directed exactly where the exposure needs
to be made. Keep the beam away from areas of
sensitivity, such as the thyroid gland.

The mA setting regulates the quantity or amount of
x-ray produced during an exposure. Most modern
machines now have the mA and kVp pre-set and do
not have a separate mA kVp setting.

The aluminum filter is a solid, thin disk placed at the
opening of the tube head near the attachment for
the collimator and PID. If the machine operates
below 70 kVp, the filter must be 1.5mm; if above, it
must be 2.75 mm. Filters are used to filter out the
radiation that does not improve the quality of the
image but could be harmful to the patient.

The kVp setting regulates the speed and penetrating
power of the x-ray. The more the beam penetrates
the film, the less radiation is absorbed by the tissue.
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The electronic timer automatically controls the
length of exposure. Timers only release radiation
when exposure is being made and automatically
cuts off when the exposure is complete. Most
exposures are in a fraction of a second.

State regulations inspect and approve any facility
that utilizes dental x-ray equipment to ensure that
the facility and equipment block radiation from
reaching the operator exposing x-rays and the other
dental personnel in the office.

Topic 4 – Patient and Operator
Protection
Terminology
A film holder should always be used when exposing
x-rays. The RINN XCP holder is the most preferable
film holder to achieve the finest paralleling
techniques.

High Speed Film – Classified as F or E speed film.
Thyroid Gland – An important gland in the throat
that is sensitive to x-ray
Stabilization – Helping to keep the film in the proper
place.
Dental Operatory – A room in the dental office
where there is a dental chair, dental unit, x-ray
machine etc.

The lead foil found in a packet of film protects the
surrounding tissue from unnecessary exposure by
absorbing the x-ray.

Barrier – An object that keeps x-ray from reaching
parts of the body.
Rem – Unit of measure of x-ray exposure.
FMX – Full mouth x-ray survey
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One of the major purposes of this course to teach
operators to produce quality dental radiographs so
the patient is not exposed to unnecessary radiation
by retaking x-rays over and over again.

Operator exposure is generally low as you are never
exposed to the primary beam if you follow the
proper precautions.
Remember exposure is
cumulative and it builds up over time. If you follow
these steps you will always be within the safe
exposure limits.

As an operator, you must be proficient at taking xrays to ensure that your patient does not receive
excess radiation. Never retake more than 3
radiographs in a FMX.

If at all possible, stand behind a barrier such as an
operatory wall. When a wall is not available, stand
to the right or left of the head of the patient at least
6 – 8 feet from the x-ray head.

Patient Protection

If the area in question is present in any film do not
retake. Make sure all adjustments to the machine
and patient are made before exposing. Make sure
all equipment for exposure and processing are
functional and in good working condition. With the
cooperation of the dentist, avoid exposing pregnant
women in their first trimester.

Holding of the film by the patients should not be
done in excess, as unnecessary radiation will be
received by the patient and staff.
Radiographs should be taken only when
diagnostically necessary. Always drape the patient
with a lead apron with a thyroid collar. The apron
and collar covers the thyroid gland, chest and
gonadal areas of the patient. The apron should be
stored unfolded on a towel bar, folding causes
damage to the apron and can allow scatter radiation
to reach the patient.

Operator protection
Equally important to patient protection is making
sure that as an operator you are also protected. It
is very important to follow some simple steps to
ensure that you are not exposed to radiation.

Wear a dosimeter badge. This small film is worn
whenever you are in the office and measures any
radiation that you might receive either as an
operator or when performing other tasks in the
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office. Each month the badge is sent to a monitoring
service for evaluation. A monthly report indicates
employee exposure. The maximum dose standards
set by the federal government allows 1.25 rems per
calendar quarter, or 5 rems per year per whole
body.

Always heat sterilize the RINN XCP holders prior to
class. Come prepared to wear gloves, mask,
eyewear and an OSHA gown or lab coat. A cup will
be provided to transport exposed film to the
processing area.
After the operatory has been properly prepared,
wash hands following the OSHA guidelines, put on
gloves, prepare film for exposure. During exposure,
be sure to remove excess saliva from the film before
placing in cup. After exposure, process films
following the proper infection control procedures.
Remove barrier from operatory equipment and
surface disinfect.

Preparing the Patient
Seat the patient in an upright position. Be sure that
glasses or any removable dental appliances are
taken from the patient. Briefly explain procedures
for the taking of dental x-rays to the patient.
Reassure the patient of the safety of taking dental xrays. Ask any questions, such as, if the patient has
concerns, listen and confidentially reassure the
patient. Be sure that the patient is resting firmly on
the headrest of the chair.

Topic 5 – Prepping the Patient

Topic 6 – Film Processing

Infection Control Procedures

Terminology

When exposing and processing radiographs, it is
essential as with any dental treatment that infection
control procedure are carefully followed. The
dental operatory should be completely disinfected
by either performing surface disinfection or by the
placement of protective barriers on the equipment.
When using dental
x-ray equipment, specifically
the electrical timer, electrical controls, x-ray tube
head and PID should be covered either with a plastic
wrap, foil or bag barrier.

Film Emulsion – A gelatin type material that covers
the film; contains the crystals responsible for the
image formation.
Silver Bromide Crystals – Crystals that are necessary
to form the image on the film.
Developer – Chemical that works on the crystals to
produce the image on the film.
Fixer – Chemical that dissolves the crystals after
developing.
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Agitate – Vibrating slowly.

follow the proper precautions against light exposure
etc.

Contamination – Particles or objects that cause a
solution to go bad.
Evaporation – Loss of water; changes the chemical
nature of the solution.
Safelight – A filter that covers a light bulb; protects
film from exposure to regular light while providing
enough light to develop x-rays.

Producing the Image
During the processing technique, chemical solutions
convert the latent x-ray film image onto a visible
one. A properly exposed x-ray film may be
destroyed with improper processing techniques.
Our course introduces the manual and automatic
processing techniques, but it is very important that
you always follow the installation and operation
manual provided with your processing system.

Processing utilizing an automatic film processing
system is a faster, more effective method of film
processing. The chemistry for automatic processing
chemicals are different than that used in the manual
technique. It is important to always check the
manufacturer’s directions on which chemicals are
recommended for your unit. Automatic processing
units can be installed in a darkroom or with a special
attachment, can be used in the daylight. If an
automatic developer is installed in the darkroom,

Machine Preparation
1. Turn on the power switch.
2. Place exposed film inside case.
3. Be sure to follow proper infection control
protocol during processing.
4. Unwrap film and place trash to the left and
foil to the right.
5. Grasping the film by the edge only, drop film
into the film slot. Continue until all slots are
filled.
6. Run finger along each film in slot and count
film.
7. Slide the shutter latch to allow the film to
drop into the developing solution.
8. Now the films travel through the machine,
developing, fixing, washing and drying.
9. Discard waste, foil and wash your hands.
10. The films will automatically drop out onto a
tray after the films have dried.
11. Carefully remove and mount – if wet, allow
to dry prior to mounting.

Ensuring Quality Processing
1. Always run a test film through the processing
techniques to ensure that the equipment
and chemicals are usable.
2. Make sure film was not doubled before
dropping.
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3. Check the holes where your hands go, to
ensure no light goes in.
4. Be sure that the processing chemicals are
properly disposed of according to the
regulation in your community.
5. Be sure tanks or the automatic processing
components are thoroughly cleaned every
two weeks or more often if the volume of
the processing is high. Always follow the
manufacturer’s direction for cleaning
product information and the proper cleaning
techniques.
6. If your automatic developer has removable
gears they should be removed often, run
under clear water and stubborn particles
removed with a soft toothbrush.
7. Always replenish chemicals according to
manufacturer’s directions.
8. Keep lids on processing tanks to avoid
contamination and evaporation.
9. Always maintain a clean working area
around developing unit. This prevents
contamination by dust, other chemicals, etc.

Topic 7 – X-Ray Mounting
Terminology
Mount – Plastic or paper sheet that holds dental
radiographs
Anterior – Front of the mouth
Posterior – Back of the mouth
Concave – Looks like a dimple or the inside of a bowl
Convex – Looks like a pimple or small bump
Maxillary – Referring to the upper teeth or jaw

Mandibular – Referring to the lower teeth or jaw
Embossed Dot – A bump on the film used in
mounting
View Box – Box that lights up so you can see
radiographs clearly
Occlusal Plane – Line that follows the chewing
surface of teeth
Apex – Referring to the tip of a root
Crown – Part of a tooth that can be seen in the
mouth
Root – Part of a tooth inside the jaw
Incisors – Four front teed of each jaw
Cuspid – Two corner teeth of each jaw
Bicuspid – Two teeth behind the cuspid and in front
of the molars; four in each jaw
Molar – Large teeth in the back of the mouth; six in
each jaw
Quadrant – ¼ of the mouth
External Oblique Ridge – Found on the lower arch;
appears white; extends from the molars to the
cuspid below the roots
Maxillary Sinus – Hole in the maxillary bone just
above cuspid and bicuspid area
Window in a Mount – Opening for an x-ray film
Periapical Film – An exposed film that clearly shows
the crown and root tip of the tooth being exposed.
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Bitewing Film – An exposed film that clearly shows
the proximal contacts; crown of the teeth in both
arches.

Mounting X-Rays

patient’s teeth in the left quadrant of the
mouth. This mounting system matches the
1 – 32 numbering system utilized in most
offices.

Mounts for x-rays are available in various materials,
such as plastic or paper. Mounts provide windows
where the films slip in. There is a wide assortment
of sizes with different numbers and window sizes to
accommodate the number of exposures taken on
the patient. The patient’s name and date should be
written on the mount before beginning to mount
the radiographs.

Importance of Mounting X-rays

Handling Films

On each film, there is an embossed dot which
appears as an elevated bump on the film. You can
locate the bump by identifying the mark on the
outside of the film. The film should be placed in such
a manner that the marking is on the edge of the film
where no teeth or bone is being exposed.

1. Always handle the films by the margin to
prevent fingerprints from covering the
image on the film.
2. Be sure the viewer box and area around it
are clean and dry.
3. Be sure your hands are clean and dry before
you begin mounting. Do not use hand lotion
before mounting, as the oils will smudge the
films.
4. Assemble the viewer box.
5. Place the films on a piece of paper with the
convex (pimple) embossed dot facing up
towards the ceiling. When you mount the
films with pimples outward, the films on the
left side of the mouth are the patient’s teeth
in the right quadrant of the mouth. The films
on the right side of the mouth are the

After processing, the x-rays must be arranged in a
manner to represent how the teeth sit properly in
the mouth. After mounting, the dentist will be able
to make a diagnosis.

Preparing films for mounting
Mounting can be accomplished quickly with a few
easy techniques and knowledge of anatomy.
1. Find the bitewings first, remember you will
see the crowns of the upper and lower teeth
together on the same film.
a. You can tell the right side of the
mouth from the left by aligning the
occlusal plane so it resembles a
smile.
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2. A molar bitewing should show more molar in
the film than the premolar (bicuspid film).
3. These four films are mounted first in the
appropriate space in the mount.
4. These films are then used to asset you in
mounting the premolar and molar periapical
films. Look at the fillings. Match the fillings
in the periapical with the fillings in the
bitewing. Also, note that the maxillary
molars have three roots that are not always
distinct. The mandibular molars have two
roots that are easy to see. You can
sometimes see the external oblique ridge
which indicates mandibular exposures.
These eight periapical films are always
horizontal.
5. Now take the six remaining vertical films
which should be the anterior teeth.
6. Find the larger anterior teeth – it is the
maxillary central exposure. The smaller
central teeth are the mandibular exposure.
7. Now you are down to the last four films; the
cuspid exposure. Right is distinguished from
left because the cuspid appears on the
outside of the laterals.
8. Double check all radiographs to ensure that:
a. Pimples are out
b. The bitewings are smiling
c. The fillings match
d. If a maxillary sinus exists, it is on the
upper arch
e. Cuspids are on the outside from the
lateral incisors
f. Larger of the central incisors on the
upper arch
g. Lower molar roots are distinct

1,2,3

4,5,6

5,6,7

8,9

10,11,12 13,14,15 14,15,16

32,31,30 31,30,29 28,27,26 25,24 23,22,21 20,19,18 19,18,17
1, 2, 3

32, 31, 30

2, 3, 4, 5

31, 30, 29, 28

12,13, 14, 15

14, 15, 16

21, 20, 19, 18

19, 18, 17

Topic 8 Errors
Terminology
Underexposure – Not enough exposure time
Overdevelopment – Not enough time in the
developer or the developer is not strong enough
Definition – Has an outline around the object
Fogged – Appears to be light and unclear
Expiration Date – Date when the film should no
longer be used
Blank Film – Film is clear, no image
Illumination – To supply with light
Radiopaque – Areas on film that are white, such as
fillings
Radiolucent – Areas on film that are dark, such as
areas where there is no dental structure.
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PROBLEM

CAUSE

Fogged Film

Secondary radiation
exposure, improper use of
safelight.

Dark but lacks
definition*
Too light image
on film

Dark image but
has definition*

Excessive amount of light
reaching film before
developing.
May be due to
underexposure,
underdevelopment, cold
processing solutions or
weak developer.
May be due to
overexposure,
overdevelopment or too
warm solutions.

Blank film*

No exposure

White
streaks/spots*
Black
streaks/spots*
Yellow to rusty
brown
appearance to
film *
Black, branch
like marks on
film*

Fixer came in contact with
film before developer.
Pressure marks or flecks of
dirt.

Elongated tooth
Foreshortened
tooth
Cone cut

Horizontal
overlapping

Not washing film well.
Static electricity caused by
pulling film out of wrapping
too fast.
Too shallow vertical
angulation of PID.
Too much vertical
angulation of PID.
Central beam not directed
through center of film.
Unexposed part of film
looks rounded.
Central beam is not directed
perpendicular to the film
through interproximal
spaces or the center of the
tooth.

CORRECTION
Protect film from secondary radiation by placing exposed film in a
lead-lined container or outside of the x-ray operatory. Never leave
film on counter. Replace filter of safelight, check distance or reduce
exposure time to safelight.
Maintain a light-free darkroom. Use film within expiration date.
Establish proper exposure time and functional x-ray equipment.
Follow correct processing procedures recommended by equipment
manufacturer and technique utilized. Replace with fresh developer.
Establish proper exposure time and functional x-ray equipment.
Follow correct processing procedures recommended by equipment
manufacturer and technique utilized. Replace with fresh developer.
Always check machine prior to exposure. Avoid mixing exposed with
unexposed films.
Maintain a clean, dry processing area.
Make sure no excess pressure is applied on film. Maintain a clean
processing area.
Wash films as least 20 minutes after fixer.

Remove film from packet slowly.
Increase vertical angulation.
Decrease vertical angulation.
Be sure the central beam is directed perpendicular to the area
required for exposure.

Direct central beam perpendicular to the area required for the
exposure.

*Not on video

16

UNDER EXPOSURE

OVER EXPOSED

CORRECTLY EXPOSED

DOUBLE EXPOSURE

FORESHORTENING

OVERLAPPING

CONE CUT

PATIENT MOVEMENT

PLACEMENT
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Acceptable FMX Radiograph Criteria
1. Apices of the roots of a periapical film must
be present and diagnostic (approximately 2
mm of alveolar bone is present at the apex
of each periapical exposure).
2. The tooth or teeth being exposed are
present somewhere in the FMX. For
example, the distal surface of the maxillary
cuspid can be present in the maxillary
bicuspid exposure.
3. There should be adequate contrast and
density to clearly define the detail of the
tooth and its’ surrounding areas.
4. A clear view of the proximal contacts must
be present on each tooth. The contact can
be viewed either in the bitewing or
periapical exposures.

Retake Guidelines
1. Three radiographs are allowed to be retaken
on an 18 FMX in this course.
2. For bitewing survey (four films), one retake
is allowed for this class.
During this course, you will take an 18 film FMX
which utilizes only #3 films:
4 Bitewing films
14 Periapical films
18 Films in a FMX

Topic 9 – FMX Survey Adaptive
Paralleling Technique Utilizing the RINN
Holders
General Concepts of Paralleling Technique
In order to produce accurate images of the teeth
being exposed in a full-mouth survey, the adaptive
paralleling technique will not be introduced. The

term adaptive paralleling techniques simply
indicates the manner in which the film is placed in
the mouth. A periapical radiograph is one which
shows the crown, root and supporting structures of
one or more teeth. A bitewing radiograph is one
which shows the crown and a portion of the roots of
both the maxillary and mandibular arch while in
occlusion.

Anterior PA’s (6)

Bitewings (4)

Posterior PA’s (8)

In order to properly expose periapical radiographs
utilizing the adaptive paralleling technique, you
must be sure that the film is parallel to the teeth and
the opening of the PID. This will be accomplished by
using the RINN XCP holder.

Technique for FMX Survey
General Patient Position Techniques
1. Prepare room with barrier and proper
disinfection protocol.
2. All glasses and removable dental appliances
must be removed
3. Drape the patient with lead apron.
4. Explain to the patient what procedures you
will be following and the importance of
cooperation.
5. For maxillary exposures, place the maxillary
arch so it is parallel to the floor and so the
midline (sagittal plane) of the head is
perpendicular to the floor. The chair may
have to be lowered.
6. For mandibular exposures, tilt the head back
slightly so when the mouth is open,

18

mandible is parallel to floor and there is
room for the holder and PID.
General Set-up Techniques
1. Assemble 18 #2 films and arrange on clean
surface away from the radiation.
2. Assemble cup for the exposed film.
3. Assemble a paper towel to be used to
remove excess saliva from the exposed films
prior to inserting into cup.
4. Assemble the anterior and posterior RINN
XCP holders and bitewing tabs.
5. Set x-ray machine to proper settings.
6. Put on your gloves.
7. Always stand at least 6-8 feet away from
tube head or behind barrier.
General Film Placement Techniques
1. Position the film as parallel to the long axis
of the tooth as possible.
2. Place the film as far away from the lingual
surfaces of the teeth, toward the center of
the palate and/or floor of the mouth.
3. For anterior exposures, when a corner needs
adjusting, gently roll the corners of a film
without creasing it. Creasing causes black
lines on the film.
General Holder Placement Techniques
1. Angle the holder as you enter the mouth,
being careful not to irritate or injure the
tissue during the proper placement of the
holder.
2. When placing the holder for the mandibular
posteriors, scoop the bite block under the
tongue, as it will allow the film to drop into
the center of the floor of the mouth.
3. Do not position the film holder into a vertical
position until you have centered it over the
area you are exposing.

4. When the patient bites on the bite block,
relax your grip on the handle, allows the film
to drop into position.
5. If missing teeth, place cotton roll in space to
stabilize the holder.
6. Slide the locator ring on the rod until it is
about ½ inch from the face of the patient.
7. Always wipe saliva after placement in the
mouth.

Bitewing X-ray Exposure Techniques
The bitewing x-ray is usually taken as part of the
FMX and is also utilized as a separate technique
when and FMX is not indicated. The purpose of this
technique is to detect:
• Proximal Caries
• Recurrent caries under a restoration
• Overhanging restoration
• Occlusal relationship of the teeth
• Detecting calculus
• Detecting periodontal disease
Patient Position
1. Maxillary arch parallel to the floor.
Tab Placement Techniques
1. Slide the film through the loop of the tab
with the front of the film (white side) facing
the tab.
2. Tab should be positioned in the center of the
film
Bicuspid Bitewing Technique
1. Insert the loaded tab into the mouth placing
it in the following manner:
a. Anterior border of the film should
include distal of cuspid.
b. Tab should be positioned on the
occlusal surfaces of the mandibular
second bicuspid. Film is between the
tongue and teeth.
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2. Hold tab down with thumb and forefinger
and instruct patient to bite on tab slowly. Be
sure the patient is biting on the posterior
teeth. Tongue will help align the film.
3. Make sure the film is equally divided
between the upper and lower teeth.
4. Adjust the PID so it reads +5 to +8 (vertical
adjustment of PID).
5. Direct the central beam toward the center of
the film (also the center of the tab if the film
is properly placed). The beam should go
through the interproximal space between
the first and second bicuspids (horizontal
adjustment of PID).
Molar Bitewing Technique
1. Insert the loaded tab in the following
manner:

2.
3.
4.
5.

a. Anterior border of the film should
include the distal of the second
bicuspid.
b. Tab should be positioned on the
occlusal surface of the mandibular
second molar.
Same technique as bicuspid exposure
described under #2.
Same technique as bicuspid exposure
described under #3
Same technique as bicuspid exposure
described under #4
Direct the central beam toward the center of
the film (also the center of the tab if properly
placed). The beam should be angled slightly
from the anterior and directed through the
interproximal space of the maxillary first and
second molars as the mouth and teeth
follow a horseshoe shape (horizontal
adjustment of PID).
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MAXILLARY
SPECIFIC ADAPTIVE PARALLELING – TECHNIQUES FOR FULL MOUTH X-RAY
SURVEY
TOOTH

FILM PLACEMENT

CONE PLACEMENT

Central

Center of film should be
between central incisors

CB directed through
interproximal space of
central incisiors

Cuspid

Center of film should be
between the cuspid and
first bicuspid. Cuspid
slightly mesial.

Bicuspid

Center of film should be
between the first and
second bicuspid. Edge
of film at cusp tip of
cuspid.

Molar

Center of film should be
between the first and
second molar. Edge of
film at distal half of
second bicuspid.

SCHEMATIC DRAWING

CB directed through
interproximal space of
cuspid and first
bicuspid.
CB directed through
interproximal space of
the first and second
bicuspid. (Mesial edge
of the film at the middle
of the cuspid.)
CB directed through
interproximal space of
the first and second
molar. (Mesial edge of
the film at the middle of
the second bicuspid)
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MANDIBULAR
SPECIFIC ADAPTIVE PARALLELING – TECHNIQUES FOR FULL MOUTH X-RAY
SURVEY
TOOTH

FILM PLACEMENT

CONE PLACEMENT

Central

Center of film should
be between central
incisors.

CB directed through
interproximal spaces
of central incisors.

Cuspid

Center of film should
be at the middle of
cuspid.

CB directed through
center of the cuspid.

Bicuspid

Center of film should
be at the middle of the
second bicuspid. Edge
of film at cusp tip of
cuspid

Molar

Center of film should
be at the middle of the
second molar. Edge of
film at distal of second
bicuspid.

SCHEMATIC DRAWING

CB directed through
the mesial of the
second bicuspid.
(Medial edge of the
film at the middle of
the cuspid.)
CB directed through
the center of the
second molar. (Mesial
edge of the film at the
middle of the second
bicuspid.)
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Topic 10 –
Techniques

Supplemental

X-Ray

Types of Supplemental X-Rays
In addition to the FMX and Bitewing surveys there
are 3 supplemental x-ray experiences that should be
discussed. This information is well detailed to
provide you with the necessary information related
to:
1. Pediatric exposures
2. Occlusal techniques
3. Panoramic radiographs

Type of Exposure
Film Size
Posterior periapical
0 or 2
(primary molars/1st permanent molar)
Posterior Bitewing
2
(primary molars/1st permanent molar)

Terminology
Pediatric Patient – Child patient
Occlusal Radiograph – X-ray that shows the chewing
surface of teeth in an arch with some surrounding
structures also present.
Impacted Teeth – Teeth that have not erupted, still
in the bone.
Intra-Oral Exposure – Film place in the mouth,
exposes structures within the oral cavity.

Anterior Periapical
(centrals/laterals)

0 or 1

These exposures can be supplemental with an
occlusal exposure when more alveolar bone
examination is required. It is most important that an
operator be confident in film placement to ensure
that the child’s discomfort is limited.
Occlusal Radiographics:

Jaw Fracture – Broken jaw bone.
Gag Reflex – Patient that ends to choke when the
back of the throat is touched.
Mixed Dentition – Child that has both primary and
permanent teeth in his/her mouth at the same time.
When a dentist is interested in viewing areas within
the bone and when it is not possible to obtain and
FMX the traditional method, an occlusal technique
is adopted. This technique uses an intra-oral film (2
½” X 3”) that shows the chewing view
(occlusal/incisal) and surrounding jaw bone.
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Indication for use:
1. Locate impacted teeth, extra teeth or other
abnormalities located within the jaw bone.
2. Locate jaw fracture(s).
3. Use on a patient that is unable to open
mouth wide enough for a periapical
exposure.
Characteristics of Occlusal Film Exposure:
1. Patient bites on film packet, generally the
wide side of film is placed crosswise.
2. Primary beam is directed perpendicular to
film packet.
3. Cone is placed above the bridge of the nose
for maxillary exposure with +65 - +75 vertical
angulation.
4. For the mandibular exposure, the head is
positioned as far back as possible with the
chin elevated.
5. Cone is placed beneath mandible at
approximately at 90-degree angle.
Check film manufacturer’s recommendation for
exposure time for the adult and/or child. For
children, an occlusal exposure can use the small #1
film or the regular adult #2 size periapical film.
Either of these sizes are placed horizontally into the
mouth, then exposed as indicated above.

4. Need to see areas not generally seen on a
periapical (Cysts, tumors, etc.)
Characteristics of the panoramic survey:
1. Extra-oral film exposure that includes the
complete upper and lower jaw (5” x 12”).
2. Patient’s head is fixed while the x-ray rube
and film rotate around the patient’s head.
3. Some machines display a continuous image
of the patient’s jaws while other machines
travel halfway, stop then exposes the other
half. This film will have an unexposed strip
down the center of the film.
4. Disadvantages include:
a. Not a diagnostic as periapical for
caries, so it must be supplemented
with a bitewing series.
b. Tooth images are enlarged and/or
slightly distorted.
c. Overlapping of contact of premolars
and molars.
Mixed Dentition Panoramic:

Panoramic Radiographs
With today’s concern about exposure to radiation,
the panoramic radiograph is becoming widely used
in most dental offices. Generally, a panoramic film
will require ¼ to ¾ less radiation than a FMX.
Indications for use:
1. Injury cases
2. History of cancer and or need to limited
radiation exposure
3. Patients with major gag reflexes or difficulty
in film placement

Topic 11 Universal Precautions During
Radiograph Exposure
Infection Control Procedures
The radiology operatory is used continuously in a
busy dental practice. It is very important to follow
routine procedures for use in this area as saliva is
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always present during this procedure. Also, the
darkroom is equally important as it is used for short
periods of time and there may not appear to be
enough time to adequately clean and disinfect
contaminated areas. The following is a simple and
efficient protocol.

Before Patient Film Exposure
1. Review the medical history for any past or
present infectious disease.
2. Charts can also become contaminated, be
sure to utilize an over glove when writing on
a chart.
3. To prevent contamination place disposable
coverings to:
a. X-ray unit head
b. X-ray unit exposure switches
c. Counter
d. Chair adjustments
e. Headrest
4. Use foil, saran wrap, plastic bags, or any
barrier materials on the above items. This
process eliminates the need for surface
disinfection.

During Patient Film Exposure
1. Handle body fluids of all patients as
potentially contaminated materials.
2. Hands must be washed with an antimicrobial
soap before and after gloving.
3. Disposable latex gloves must be worn during
exposure and processing of radiographs.
4. When you need to touch other unprotected
surfaces, place a food handler over-glove
over your own latex glove.

5. Even though there is no aerosols, mask and
protective eyewear are required.
6. Unexposed film packets should be placed on
a covered shelf outside the operatory and
arranged so that the operator can keep track
of which films have been exposed. Use your
picture of the mounted FMX. When they
have been exposed, turn the film over.
7. Exposed films should never be placed in your
pocket. After you have completed the FMX,
be sure to place them in your cup. Write the
name of the patient on the tab.

After Patient Film Exposure in Operatory
and/or Sterilization Area
1. Discard used contaminated protective
coverings on all surfaces according to local
requirements.
2. Disinfect the uncovered surfaces that have
become contaminated.
a. Pre-clean the surface by spraying
with an approved disinfectant.
b. Wipe with a paper towel and dispose
according to regulations.
c. Spray again making sure all the areas
are completely covered.
3. Rinse RINN holder and place them into
disinfectant solution for 10 minutes (holding
solution).
4. Rinse, dry and place in sterilizing bag.
5. They are now ready for sterilization.
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Terms To Know
Term
Mesial
Distal
Labial
Lingual
Incisal
Buccal
Palatal
Facial
Surfaces of Anterior Teeth
Surfaces of Posterior Teeth
Crown
Root
Bifurcated
Trifurcated
Cervical line
Apex
Apical Foramen
Cusp
Proximal
Contact Area/Point
Interproximal
Occlusion

Definition
Surface of the tooth closest to the median line
Surface of the tooth furthest from the median line
Surface of anteriors that faces the lips, called the facial surface,
also called palatal
Surface of the tooth that faces the tongue or palate
Cutting surface of anteriors
Surface of posterior teeth that faces the cheek
Surface of the tooth facing the palate or roof of the mouth, also
called lingual
General term for the surface of the teeth that face the lips or
cheek
Mesial, distal, labial, lingual (palatal), incisal
Mesial, distal, buccal, lingual (palatal), occlusal
Part of the tooth that you see when you look into the oral cavity
Part of the tooth that is embedded into the bone of the arches
Tooth that has 2 roots
Tooth that has 3 roots
A line that divides the crown from the root
Tip of the root
Small hole at the apex of each root
Rounded elevation found on the chewing surfaces of teeth
Surfaces of a tooth which lie next to another surface; mesial and
distal
The area of a tooth’s surface that touches another
Space between the proximal surfaces of two adjacent teeth
When the maxillary teeth overlap the mandibular teeth, and fit
like gears. There are many terms and definitions for occlusion.
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Primary Dentition:
Teeth Surfaces

Anterior and Posterior Teeth:
Anatomy of a Tooth:
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