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INTRODUCTION







GEOMETRIC CHARACTERISTICS







SHARPNESS AND RESOLUTION

e Sharpness refers to the capability of the X-ray ﬁ[m (0] reproduce the
distinct outlines of an o’oject, or in other words, how well the smallest

details of an objee‘c are reproduced on a dental radiograph.

* The snarper the image, the easier it is to make a diagnosis concerning

subtle ehanges in bone or tooth structure. The sharpness of an tmage 1S
dependent on the size of the penumlora.




PENUMBR &

penumbva
penum’ora.

almost shadow




zZone Of uns harpness




Penumbra

enumbra




A. Geometric uns harpness

B. Motion unsharpness




C. Film unsharpness

D. Fog unsharpness




E. ]ntens@ﬁ/ing screen unsharpness




GEOMETRIC UNSHARPNESS

= Larger the focal spot size greater will be loss of image clarity.




FOCAL SPOT SI2E




* The size of the qﬁecﬁve focal spot is a ﬁmction of the angle of the target
with respect to the long axis of the electron beam.




* This angle qf the target to the central x-ray beam is usuaﬂy between

10 and 20 degrees.




* The smaller the focal spot area, the sharpev the Image appears the

largev the focal spot area, the greater the loss of tmage sharpness.













Line Focus Principle
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PID

The target is at an angle (not perpendicu

ar) to the electron beam ﬁ‘om the

ﬁlament Because qf this angle, the X-rays that exit ‘chrough the P1D “appear” to

come ﬁ'om a smaller focal spot. Even though the actual focal spot (’carget) size (S

larger (to withstand heat buildup), the smaller size of the apparent focal spot

prov ides the sharper Image needed for aproper diagnosis.




Line Focus Principle




Focusing cup
and filament

Cathode (-)




Decrease focal spot size, increase sharpness




TARGET OBJECT DISTANCE

* Increase the distance between the focal spot and the ohjec’c on using a

long, open—ended cylinder




Source

(target)

-~ -










Increase source-tooth distance, increase sharpness




OBJECT fILM DISTANCE

Minimize the distance between the obj ect and the ﬁlm.




Tooth-film distance small

y \/
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paralleling

bisecting

To achieve the sharpes‘c Image with the least magn@ﬁcaﬁon, the ﬁ[m should be
as close to the teeth as possilo le. n genera[, the ﬁlm can be placed closer to the
teeth using the Ioisecﬁng angle technique (with ﬁnger retention) than with the
paraﬂe[ing technique.




Decrease tooth-film distance, increase sharpness




MOVEMENT
(MOTION UNSHARPNESS)




FIGURE B-%. Diagram illustrating the influence of motion on film
sharpness. Notice that the image outline is blurred owing 1o penum-
bra formation.




Patient motion decreases sharpness

F




FILM UNSHARPNESS

— Grain Size




= Single and double emulsion and ﬁlm thickness
















CERVICAL BURN OUT







FOG UNSHARPNESS

Scattered Radiation







Collimation




* These scattered pho’cons travel in all directions, and result in ﬁ[m fog

which degrade the image quality.




Filtration




e Purpose of ﬁltvaﬁon is to remove low energy pho’cons ﬁfom X ray beam

by p[acing an aluminium ﬁltev in the pa’ch qf Xray beam and allow high

energy photons to pass through which result in reduced patient

exXposure.




Film packets with lead sheets




* The disadvantage is that these lead strips produce white lines on the
radiograph which decreases the contrast and produces distraction. Also

the exposure time has to be increased when a grid is used. To prevent

the grid lines from appearing on the radiograph, a moving grid called
Potter Bucky.







Unsafe, safety ligh‘c in the darkroom







PENNY TEST







Chemical fog










INTENSIFYING SCREEN UNSHARPNESS




Intensifying screens decrease sharpness




Unsharpness may ’06 caused due to:




Screen Mottle and Quantum Mottle




* The longer exposures required by slower ﬁlm—screen combinations tend
to average out the beam pattern and thereby reduce quantum mottle.
Screen structure mottle is graininess caused ’oy screen phosphovs. It'is
most evident when fast screens with large crysta[s are used




MAGNIFICATION







* The amount of magn@ﬁcation can be reduced on:

1. lncreasing the distance from the target to the ﬁlm

(sowfce-ﬁlm distance).

2. Decrease the distance from the teeth to the ﬁlm

(ob ) ec’c—ﬁlm distance).




TARGET-FILM DISTANCE

* Longer the PID, more pavaﬂe[ X-rays from the middle of the beam strike™
the object, rather than the diverging rays from the periphery of the
beam. Therqfore, there is less magnﬁcation.




* Shorter the PID, less parallel X-rays from the middle of the beam strike
the oloject, and more of the diverging rays ﬁom the periphevy of the

beam strike the ob ject. Thevefore, there is more magniﬁcation.




Magnification

Increase sowrce-ﬁlm distance, decrease magniﬁcaﬁon




OBVECT-FILM DISTANCE




Magnification

Decrease ob ject—ﬁ(m distance, decrease magnﬁcaﬁon




USE OF INTENSIFYING SCREENS

* The use of these screens increases the ﬁlm to o’ojec‘c distance, which

produces a certain amount of magniﬁcation.

° Rule for magngﬂcation




DISTORTION

e ]mage shape distortion is the unequal magngﬁcaﬁon qf dgffevent parts
of the same o’oject This situation arises when not all parts of an object
are at the same focal—spo‘c to obj ect distance.




* Position the ﬁ[m paraﬂel to the long axis of the objec’c




* The central ray of the x-ray beam is
perpendicular to the ﬁlm, but the
olqject (s not paraﬂe[ to the ﬁ[m.

foreshortening




elongaﬁon




Central ray perpendicular to the ob ject and ﬁ[m




Teeth and film parallel
X-ray beam perpendicular to teeth/film

/
/
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Distortion










fores hortened.

e[ongated.




Distortion

distortion is minimized or eliminated




* As a consequence, the paraﬂeling technique also uses a relatively [ong open-

ended aiming cylinder ("cone") to increase the focal spot-to-object distance




* This directs only the most central and paraﬂel rays of the beam to the

ﬁlm and teeth and reduces image magngﬁcaﬁon while increas Ing timage

sharpness and resolution.










FIG, 4-1% Fadogreph of & dred menddible revsaling sy contrast (A} and kagh
contrast (B},







