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Panoramic Radiography

lllustration No. 1: A normal panoramic radiograph.

Introduction

Panoramic radiography is a unique extraoral film technique that allows the dentist to view the
entire dentition and related structures, from condyle to condyle, on one film. Obtaining a film
such as the one shown in Illustration No.1 is possible only with attention to special details
unique to this type of technique. The procedures and equipment for obtaining a panoramic
radiograph have steadily improved since the first one taken in 1934. A panoramic radiograph
can be made with the patient sitting, standing or lying down. In all situations, the manufacturer’s
instructions must be carefully followed and the patient must remain perfectly still while the x-ray
beam and image receptor (film-screen combination) rotate together around the patient’s head.

This booklet will address problems commaonly associated with panoramic radiography and pro-
vide suggestions for possible solutions. Since it is not always obvious to the operator what error
has been made, this booklet will approach the errors based on problems seen on the radiograph
that decrease its diagnostic quality. Some of the problems and solutions referred to in this book-
let may also apply to other techniques which use extraoral cassettes with film-screen combina-
tions.



lllustration No. 2: An example of an “image layer”” or ‘‘focal trough.”
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Image Layer
The image layer is an invisible area located in the space that lies between the source of the ra-
diation and the image receptor. The shape of the image layer varies, depending on the equip-
ment manufacturer. Illustration No. 2 identifies one example. The dentition and related struc-
tures must be positioned so that they fall within this image layer. The resultant image will have
-the least distortion and therefore will be most diagnostic. The image of structures which fall out-
side the image layer will be distorted. The further they are from the image layer, the greater their
distortion. The distortion may be to the degree that the area is totally non-diagnostic. Panoramic
units have one or more image layers designed to accommodate an “‘average jaw.”’ Each
panoramic unit comes with specific instructions on positioning the patient to ensure the denti-
tion and related structures will fall into the image layer for that machine. The quality of the final
film is related not only to the patient’s position during the exposure, but also to how closely the
individual’s oro-facial region conforms to the image layer designed for an ‘“average jaw.”’
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Hlustration No. 3: Four anatomical planes commonly used in positioning patients.

Preparing the Patient for Positioning

The patient should be positioned according to the manufacturer’s recommendations. Head-
positioning devices and chin rests are important for accurate placement. Take time to position
the patient correctly and to explain the purpose and operation of the equipment.

Ask the patient to remove glasses, all jewelry or other metallic ornaments, or devices on and
around the head and neck areas. Full or partial dentures should also be removed. Be sure to in-
struct the patient how to bite on the bite block, close his/her lips and place the tongue against
the roof of the mouth. Panoramic-leaded aprons should be used. Unlike aprons for conven-
tional radiography, these aprons cover the back and shoulders.
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lustration No. 4: Film cassettes. Figures “A”" and ‘B’ are rigid cassettes.
In a rigid cassette, the intensifying screens are attached to the inside cover
and base of the cassette. When the panoramic film is placed in the
cassette, it lies in-between the screens. Figure ‘“C’’ is a flexible cassette
which has an opening at one end creating a pouch. The panoramic film is
placed between two removable, flexible intensifying screens which are
then slid into the pouch.

Image Receptor

The image receptor in extraoral radiography is a combination of two intensifying screens with a
film in between, all of which are enclosed in a protective light-tight container called a cassette. A
cassette can be soft or rigid. Each intensifying screen contains a phosphor layer that fluoresces
when activated by x-radiation which has penetrated the patient and cassette. This fluorescent
glow is what exposes the film. This exposure method differs from conventional intraoral
radiographs in which the x-rays directly expose the film. Film used in panoramic imaging is
10-60 times more sensitive to fluorescence than to x-rays; therefore, the amount of radiation
needed to produce a high-quality film is less when using screens. As the x-ray beam and image
receptor encircle the patient, the image is recorded on the film in vertical increments which are
restricted by the narrow beam and collimation.
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[llustration No. 5: A list of common factors that affect exposure.

Exposure Settings
The average kVp and/or mA setting is recommended by the unit’s manufacturer, but can vary

from patient-to-patient due to size, dentition, etc. In panoramic radiography, the exposure time
is fixed by the time required to complete one full excursion of the assembly. There are other fac-
tors that can affect the average exposure setting recommended by the equipment manufacturer.

A summary of some of these factors is listed in Illustration No. 5.




lllustration No. 6: Determine error(s).

llustration No. 7: Determine error(s).

Self-Test

Before reading the sections that follow, Illustration Nos. 6 and 7 have a number of errors in
them. See how many you can identify and consider what you would do to correct each error
you identify. (Correct answers are located on the inside back cover of the booklet.)
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A. Anterior teeth outside focal trough.

B. Dental arches (unbroken line) positioned
forward in relation to focal trough (dotted line).

UTHSCSADS

lllustration No. 8: Patient is positioned too far forward.




A. Anterior teeth outside focal trough.

B. Dental arches (unbroken line) positioned
backward in relation to focal trough (dotted

line).
A B ) UTHSCSADS

lllustration No.9: Patient is positioned too far back. Patient is also slightly twisted.
(Film courtesy of Dr. Pirkka Nummikoski, UTHSCSADS)




A. Roots of mandibular anterior teeth positioned
outside focal trough toward x-ray tubehead.

B. Maxillary arch (unbroken line} in focal trough,
mandibular arch (broken line) positioned back-
ward, i.e. toward the x-ray tubehead.  UTHSCSADS

Hlustration No. 10: Patient’s head is tilted downward. The dark marks over the left
mandibular molar are due to static (see page 21).

CAUSES F’a GeRsh ead is ti Ited down-
ward; chin is positioned back while fore- e
. _head is pos:tl_oned ._forward

everia pped

. :H.W TO CORRECT By low th dlrectton =imy the equment manufacturer on how to
p@sﬂ:lon anatomical points on the with the reference line on the unit. lllustration No. 3, on
page 5, shows common anatomical pla es/hnes that correspond W1th the reference lines on the _
' ;panoramic umts : _ - s ot

HENTS Each par =ramm: equipm nt'manufactur r has dlﬂ‘erent mstructtons on how to ahgnﬁ%-
_anatomical structures with specific lines on the machines. If the reference lines are missing or
“not seen, allgnment would be closer to being correct if the occlusal pfane was positioned ap-
~ proximately minus 5 degree

ara iel to the ﬂo i lt is b tter tn_ : w1th the chm “too far_:
down”’ than “too far up.’ : :




A. Roots of maxillary anterior teeth positioned

/TN outside focal trough toward x-ray tubehead.
’A\ B. Mandibular arch (unbroken line) in focal
6 H ! trough, maxillary arch (broken line) positioned
A B

backward, i.e. toward the x-ray tubehead. UTHSCSADS

lllustration No. 11: Patient’s head is tilted upward.

PROBLEM: Upper incisors are out-of- CAUSES: Patient’s head is tilted upward;
focus; hard palate is superimposed over chin may be too far forward, while fore-
apices of maxillary teeth; both condyles head is tilted toward the back.

may be off the edges of the film.

HOW TO CORRECT: Follow the directions provided by your equipment manufacturer on
how to position anatomical points on the face with the reference line on the unit. Illustration
No. 3, on page 5, shows common anatomical planes that correspond with the reference lines on

the panoramic units.

HINTS: This error can be intentionally created if you wish to more clearly see the lower
anterior incisors and surrounding bone, especially with panoramic equipment that allows
collimation so that a limited segment of the jaw can be imaged.



llustration No. 12: Patient’s head appears tilted.

ors, you f:an tape a ver- -




A. Anterior teeth correctly positioned in the focal trough.

B. Dental arches (unbroken line) rotated around the an-
terior teeth. One side will be malpositioned outside the

focal trough (dotted line) and the other side will be malpo-
sitioned inside the focal trough. UTHSCSADS

INustration No.13: Patient’s head is twisted.

- CAUSES: Patient is t g
-(-'r‘i‘ght_. or left) causing the mandible to fall
ide the 1mage layer One snde is in front 3

PR.BLEM Teeth on one snde of the""
" midline appear_vwde 1d have severe over-
 lapping of contacts, whereas teeth on the
~ opposite side appear very narrow. Ramus
‘ on one side is much wider tha theiother -
Condyles dlffer in size. : '

g HOW T0 CORRECT T Prablem usualiy i:es w:th the ahgnment e it sagittal plane. 5
The tip of the nose and the center of the chin must _fal! on the reference hne {See IEIu&tfatmn=
" No. 3 page 5 f ‘typical r erence Imes et . s =

HINTS if no reference Eme exrsts, one shouil __be'added to the eqmpment A wsua! exam cf_
 the patient will identify the. asymmetrlc patient. If there is an anatomical variationora =
 pathological difference in th Size of the ramus Ethe teeth wi not chspiay a dlfference 1n mze

_-between right anc!== Ieft : : ; S0




Iflustration No. 14: Patient’s tongue was
not held closely to the roof of the mouth
during the exposure. As a result, a
radiolucency associated with the upper
central incisor was not discernible in the
Eanoramic view. The radiolucency can

e seen in the intraoral views.

A. Anterior teeth in focal trough.
A B. Relationship of center of rotation to
A B dental arches. UTHSCSADS




Illustration No.15: Patient movement during exposure. Note the irregularity
on the inferior border of the right mandible (indicated by an arrow).

~,td! durmg the expos
to he movementf[f |




A. Anterior teeth in focal trough.

A B. Relationship of center of rotation to dental
arches.

A B UTHSCSADS

lllustration No. 16: Ghost image of the spine due to the patient being slumped.

column was not erect, causing a ghost im-
“age of the spine to be supenmp-sedmm the =
H-center of the film.

be affectf' d




lllustration No. 17A: Ghost images due to the earrings.

llustration No. 17B: The numerous pieces of metal seen in this radiograph are
located between the center of rotation and the film throughout the exposure:
therefore, they are not susceptible to ghosting. Note ghosting of the “R” and “L.”

(The dark marks through the right canine and mandible are due to static: see page 21.)

3 PROBLEM Ghost image appears onfilm CAUSE: :":_':_Reﬁ_i'ec't%éé“ image of astruc-
i f(whi‘;tg.aitifaq). - ture that was situated between the X-ray

_source and the center of rotation.

HOW TOCORRECTU Whenpossn Iecommonob}eds that aresusceptlbieto ghoStmg
-should be removed. Examples are: earrings, neck chains, napkin chains, hair pins, hearing aids,

‘ornamental hair pieces, etc. |

HINTS: During one-half of the rotation, certain structures or objects may be in front of the
center of rotation, in or near the image layer. In this case, the “'real” image is recorded. These
_same structures/objects will be located behind the center of rotation during the second half of
- the rotation. In this case, the structures/objects will appear as ““ghosts”’ superimposed on the op-
posite side from the ““real”” image. The ghost image is enlarged and appears to be at a slightly
higher level than the real image. Both anatomical structures (e.g., cervical spine, hyoid bone)

and common objects (e.g., earrings, neck chains) are capable of becoming ghost images.



lllustration No. 18A: The solid opaque line was caused by an electronic
malfunction.

Ilustration No. 18B: The white irregular line was created by a crack in the
intensifying screen.

.PROBLEM Random whlt ;"(mmus den~ -
'-Stty) artsfacts seen on the f: ! ‘

Lmt or sma!l pzeces of debns
1d screens; mtensrfylng .
,uged contact w

“them to h'ght in the
-_fac:e is remavedia ’

: densnty) art;fact on
fﬂm comes m contact w:th ﬁx



e

lllustration No. 19A: The black lines on this radiograph are the result of irregular
movement of the machine. The cause may be a worn part.

lllustration No. 19B: The dense, black edge seen at one end of the radiographic
image was caused by continuous exposure of the film when rotation of the unit had
stopped. The rotating unit stopped when it came in contact with the patient’s
shoulder.

lllustration No. 19C: The dark area on the lower edge of the film was due to a light
leak from an open seam in the flexible cassette.



Hlustration No. 19D: Classsic “‘tree-like’” marks from static electricity.
(Courtesy, Department of Dental Diagnostic Science, UTHSC Dental School, San Antonio, Texas).

PROBLEM: _li?afik (plusdensﬁy) artifacts C:‘\USES Crimped or creased film; local-
‘seen on the film. Black vertical linesor  ized overexposure; processmg chemlcals
~ “tree-like”” marks seen on the film. and statnc e!ectncnty

HOW TO C R’RECT Handfe film w:th caution, Rmugh handhng or creasing the Flm will
- cause a black artifact to appear on the film. Overexposures may be due to a mechanical problem
~ or through a change in electrical power. Static is normally caused by low humidity or static--
producing objects. Increase the humidity in the room where the film is stored: 50-75% is recom-ﬁ
“mended. Place rubber mats on the floor where film is unboxed and placed in the cassette.
- Carefully remove exposed film from the cassettes. Antistatic solutions may be applied with gauze '
: E_sponges to carefu!ly ciean the screen. ThlS reduces the posmbzhty of static artlfacts " ;

HlNTS The _sensvt:vsty of Sl increases at the die when creased, Ieavmg a black mark sharpiy"
defined on the film. Patient’s shoulder may have impeded movement of film momentarily caus-
ing an overexposure. of that portion of the film. Voltage coming into the machine may be =
uneven; film drum lock may become engaged, resuitmg in an overexposure of the affected area. -

- Ifthe film comes in contact with the chemicals in powder or solution form, the emulsion may be

~ affected. Static electricity can cause localized overexposure; if held too near, the glowofa

" cigarette can also fog unprocessed film. Static electricity appears ‘‘tree-like’ or as a smudge..
(Also see lllustration Nos. 6, 10 and 17 on pages 8, 11 and 18 respectively). Protective gloves are
one source of static eiectnc!ty In areas where humidity cannot be controlled, avoid rapidly pull-

ing the film out of the package. Hold the film only at the corners. Turning the white lightsonina

~darkroom before the film has completely entered an autlmatnc processor wnH resultin complete
=fblaf:kemng of the traihng edge of the film ; or S _



llustration No. 20: Image too light due to underprocessing or underexposure.

PROBLEM: Image is too light (thin); CAUSES: X-ray beam energy level is too
washed out; no detail seen; image is very low and not producing enough radiation to
faint or not seen at all. properly expose film; processing time in

developer is too brief; chemicals are too old
or exhausted; processing temperature is too
cold; screens are reversed.

HOW TO CORRECT: Compare the manufacturer’s recommended settings with your kVp
setting. Check the temperature of the processing solutions, particularly the developer. A temper-
ature that is too cold will slow down the action of the developer. In an automatic processing
system, check the speed of the film transport system. A fast speed will reduce the processing
time in the developer, producing a light film. Slowing down the rate or raising the developer
temperature are options, but must be done according to manufacturer’s recommendations.
Reversing screens can result in a very faint image or no image at all. To be sure that the screens
are loaded correctly in a flexible cassette, the words “KODAK LANEX Regular” imprinted on the
edge must face the film on each side.

HINTS: Exposure settings are usually based on average-sized patients. Whenever the image is
very light or thin, first consider the size and body structure of the patient; then check the ex-
posure setting. (Refer to lllustration No. 5, on page 7)



Hlustration No. 21: Image too dark due to a double exposure.

;,;5PROB|.EM‘ Image is dark (dense o CAUSES X-ray;ﬁ beam energy Eevel is
structures not sgen, : ~ producing too much radiation and overex-
posing the film; processing time in
developer is too long; processing :
- temperatures are too hrgh doubfe exposure
of film. e

HOW TO CORRECT: Compare manufacturer's recommended settings against your kVp
setting. Check the temperature of the processing solutions, particularly the developer. A warmer
temperature will increase the action of the developer. In automatic processing systems, check
the speed of the film transport system. A slow rate will increase processing time. This may result

in a darker film. To avoid doube exposures estabhsh a protocol WhiCh will prevent cassettes ‘.
3from being reused :

HINTS: Exposure settings are usual ly based on average-sized patients. Whenever the image is
- very dark or dense, first consider the size and body structure of the pat|ent then check the ex-
';:’;posure settmg (Refer ta Il[ustratlon No. 5 on page 7). .



lustration No. 22A: Film is fogged. Note the §ray coloring of the restorations in the
overexposed area on the lower left segment of the film.

lllustration No. 22B: This film appears to be fogged on patient’s right side,
however, this is blurring due to improper film-screen contact which can occur if
the cassette is not properly locked or mounted. Note the overexposure from light
leak on lower left corner of the film.

PROBLEM: Film is fogged; overall darkening CAUSES: Old film or improper storage condi-

of film. tions; secondary exposure of film to x-radiation;
exposure to white light; exposure to wrong
color safelight; safelight lamp wattage too high; .
safelight too close to work area; chemical fog.

HOW TO CORRECT: Check the following: date of expiration on film packets; storage room
temperature; light leaks in the darkroom; possible other light sources (cigarettes, coffee pot lights, etc);
darkroom safelight filter (KODAK GBX-2 Safelight Filter is suggested); wattage size of safelight bulb;
distance of the safelight from working surface. (Recommendations: 15W lamp at 4 ft [1.2 m] using a
standard 110 V U.S.A. system or 25W at 4 ft [1.2 m] using a 220-240 V European system). The age of the
developer and fixer solutions should be checked, as well as the chemicals used to replenish.

HINTS: Special care is needed to protect film. For example: prolonged exposure of film to
temperatures above 70°F (21°C) will fog film; humidity, chemical fumes and x-radiation are all
hazardous to stored film. Periodically process one sheet of unexposed film to check on storage condi-
tions. Keep unused film in sealed boxes. Purchase film in quantities that can be used within 1-2 months.
Use lead-lined box to store film. The GBX or GBX-2 Safelight Filters can be used with extraoral dental
film. The ML-2 or OA filters are not safe for use with extraoral dental film. To differentiate between
overexposed film and fogged film, look at restorations: in an overexposed film they will appear white; in
a fogged film they will appear gray.



ANSWER PAGE:

Illustration No. 23: This is a panoramic
view taken five months later of the same pa-
tient shown in lllustration No. 6 below.
Compare the dimensions of this properly-
exposed radiograph with the earlier
radiograph.

Illustration No. 6: The errors seen in this
radiograph are: 1.) Head is tilted—right and
left mandible angles are not located at the
same distance from the lower edge of the
film. 2.) Head is twisted—left ramus and
teeth are wider than those on the right side.
3.) Cassette was not started in the proper
position resulting in an image on the por-
tion of the film normally left unexposed for
the label. In this case, the label obscures a
portion of the image. 4.) Radiolucency on
left ramus is a result of static electricity
whereas a similar radiolucency on the
upper-right lateral is missing tooth structure.

Illustration No. 7: The errors seen in this
radiograph are slight, but together they
result in a film of poor diagnostic quality.
1.) Chin up. 2.) Head twisted. 3.)Tongue
away from palate.



