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The Medical and Osteopathic Boards now require that two (2) of 
the required twenty (20) biennial Continuing Education (CE) credits 
pertain to appropriate statues, rules and regulations, and other 
related subjects.  

These hours must also include content pertaining to the ARRT 
Standards of Ethics for fully certified licensees.  

(RTs with a Tennessee x-ray license)  
 

All RTõs who work in a Physicianõs Office must obtain a state 
license, and must obtain these two newly - required CE credits.  

This is not just a Tennessee lawñit is an ARRT regulation  for an 
RT to be in compliance with all state x-ray rules. 

 

 

 

 

 
The Oct-Dec 2009 issue of XRN will be the first issue to satisfy 

this new requirement for Limited and RT state x-ray licensees. 

Effective 2009, the CE Article in every Oct-Dec issue of  X-Ray 
News will cover various aspects of Rules and Ethics, and will serve 
as the new credits. 

If you already have a subscription to X -Ray News, you will 
automatically get this crucial issue.  

If not, you can renew or subscribe to X-Ray NewsÊ, see page 19. 
You can also order this special article as a single issue.  

Just go to our website at www.resxrn.com. 

At this time, there are no changes in the CE requirements for 
Chiropractic and Podiatry Limited X -Ray Rules. 
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Clinical Sites Wanted  
Are you interested in becoming a clinical 

site for the limited 
x-ray program? 

Contact Ann for details 
ann@resxrn.com 

  

Ask Andy 
 

This is a new column for X-Ray NewsÊ . 
 

Fax or email your question, problem, or 

observation  to Ask Andy. 
 

Here is our first question. 
 

Dear Andy, 

Q: I use film/screen, and recently I have 

been seeing grid lines. What can I do? 

                                J.R., Lebanon 
 

A:  Dear J.R., the two most common causes 
of grid lines are: 

 1. the appropriate Bucky button 

     was not selected ï Bucky 1 vs    
             Bucky 2, or maybe yours says     

             Table Bucky and Wall Bucky. 

         2. there is a mechanical or electrical   
             failure causing the Bucky not to  

             move during the exposure.  
 

You can make some experimental exposures 

to try and rule out the causes. 
Make certain that you have selected Bucky 

1 (Table Bucky), and that you are indeed 

using the table. Make an exposure with 
some phantom material. Process the film     

and see if grid lines are present. Make note 

of your findings. 
 

Then, make an exposure using the Wall 
Bucky, and be sure that you have selected 

Bucky 2.  Process the film and make note of 

your findings. 
 

If you do not have grid lines on either film, 
then most likely the grid lines seen before 

were operator-caused. 
 

 If you do have grid lines, note whether it is 

with both exposures or just one. If it is on 
just one film, there is most likely a  problem 

with that selector.  

If it is on both films, most likely there is a  
problem within the Bucky mechanisms. 

Andy 

 
Fax your question/problem/observation 

to  Ask Andy at  

615-333-0171, or email to 

askandy@resxrn.com 
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WANTED ð Loudon Pediatric Clinic, 
PC has x-ray technician position opening. 

Please email resume to: 
ajenkinslpc@bellsouth.net or 

fax to 865-458-9906. 

WANTED  ï Busy Family Practice Office 
has an immediate opening for F/T x-ray 

technician, prefer Medical Asst experience 
but will train the right personality. A positive/

team player attitude required.  
Please fax/email resume to 

865-577-1539, jneal@smc4u.org 

http://www.res-xraynews.com
mailto:xrn@res-xraynews.com
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ANSWERS TO 

TEST YOUR KNOWLEDGE 

1. cƅlateral projection 

2. cƅcoracoid process 

3. aƅintermalleolar 

4. cƅfirst cuneform 

DID YOU KNOW? 
 

ƅ That in 1927 A.H. Compton received 

the Noble Prize in physics for scattering of 

x-rays by electrons.  

ƅ That in 1937 the 1st clinical use of 

Ɖ`qshehbh`k q`chn`bshuhsxƊ hr b`qqhdc nts enq

the treatment of a patient with leukemia at 

the University of California at Berkeley.  

ƅ That in 1948 Abbott Laboratories 

begins distribution of radioisotopes.  

ƅ That in 1967 the first clinical use of 

MRI takes place at Nottingham University.  

ƅ Square meal:  Meals on a ship were 

dished up on a square board that served as 

` ok`sd- Sgd an`qcƇr rg`od `mc sgd

regularity of the meals suggested the 

bnmbdos ne sgqdd Ɖrpt`qdƊ ld`kr ` c`x- 

FUN TIME!  
The words used in this word search 
puzzle are taken from DR-060 
Radiographic Image Properties: 
Detail and Distortion contained in 
this issue. Words may read 
normally, from right to left, bottom 
to top, top to bottom, or on any 
diagonal. 
Solution is on page 2.  
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TEST YOUR KNOWLEDGE 
 

1. Which projection of the elbow best 

demonstrates the olecranon process in 

profile?  

 a. AP 

 b. AP medial oblique  

 c. lateral  

 d. AP lateral oblique  

2. What is the beak -like process extending 

anteriorly from the scapula, located 

medially to the head of the humerus and 

inferior to the clavicle?  

 a. glenoid fossa  

 b. radial tuberosity  

 c. coracoid process  

 d. coranoid process  

3. When radiographing the mortise joint of 

the ankle, which line is parallel to the plane 

of the IR?  

 a. intermalleolar  

 b. intercondylar  

 c. interepicondylar  

 d. interstyloid  

4. Which of the following articulates with 

the base of the first metatarsal?  

 a. third cuneiform  

 b. navicular  

 c. first cuneiform  

 d. cuboid  

The greatest mistake you 
can make in life is to be 
continuously fearing you will 
make one. 

Elbert Hubbard (1856 -1915)  

 

Progress always involves risk. 
[qw"ecp¥v"uvgcn"ugeqpf"dcug"cpf"
keep your foot on first.  

Frederick B. Wilcox  

M X L C I R T E M O E G P L J N K

B D P A W N H B N R S X Z A H C F

D M I Z C C L J G H V G R C T Y G

L G V S R O M N A V X K J I E T F

K M Y B T M F R H H F L H N T I I

M I N M B O P Y L P I N X H A L L

D L Q Q F N R A T A Q N Z C L I A

T L B G E G M T T I Z Z Z E U B M

M I L S O I X E I H R M G T P I E

A A S F N J D R R O A A D M I S N

N M F I N X A E C Z N Z L K N I T

E P M F D B L M N T M L I C A V S

U E H K D A L K C M B F X N M R F

V R P O T L N O I T U L O S E R Y

E E M I N O I T I N I F E D M S L

R E V R D P X I N H I B I T E D S

N E K J W P X H W R E C O R D E D

www.WordSearchMaker.com
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Direct Reading DR-060 
Radiographic Image Properties: 

Detail and Distortion 
by Terry Seals, MS, RT(R)(T)(ARRT)  

To receive 2  credits for this Continuing Education Direct Reading, read this article, read the  Post-Test questions on 

pages 14 -16 , read the Answer Sheet Instructions on page 13 , answer the questions on the Answer Sheet Insert, 

then mail the Answer Sheet to X -Ray News.  

 
Note: X-Ray News subscribers can receive Continuing Education credits through Direct Readings in  

X-Ray News. If you are not a current subscriber to X-Ray News, you may use the Direct Reading in this issue for 
Continuing Education credits by subscribing on page 19. We will immediately send you an Answer Sheet. 

Current and past issues of X-Ray News can be read or downloaded from our website at www.resxrn.com 
 Click on link for X-Ray News Articles 

   There are four image properties within a radiographic image, which are 
critical for determining diagnostic quality. The Jan-Mar 2009 issue discussed 

Radiographic Density, and the Apr-Jun 2009 issue, discussed Radiographic 

Contrast. 
   This Jul-Sep, 2009 issue of X-Ray NewsÊ, discusses Radiographic Detail and 

Distortion. 

   Radiograph is the most commonly used term to 

describe a permanent image produced by an x-ray 

beam. Since the discovery of x-rays, this permanent 

image has resided on a variety of media, including 

glass plates, radiographic film, and the most recent, 

digital images stored on computer systems. The 

radiograph must meet certain requirements to be of 

any diagnostic value. The overall technical value of a 

radiograph depends on the compatibility that exists 

among density, contrast, and recorded detail. 

Density 
   Radiographic density refers to the degree of 

blackness on an image. Density depends on the 

amount of radiation reaching the image receptor (IR). 

As more radiation reaches the IR, the density 

increases or becomes darker. Areas where few or no x

-ray photons reach the IR will appear light on the 

image. It is this variation in densities on an image that 

will identify the anatomy being visualized. Proper 

density is critical to the radiographic image; too much 

density will obscure patient anatomy and too little 

density does not allow the anatomy to be visualized at 

all. The amount of radiographic density is not a fixed, 

specific value. Radiographic density can be 

considered to be a matter of individual preference as 

long as the anatomy in question is demonstrated. The 

controlling factor for density is milliampere-seconds 

(mAs). 

Contrast 
   Contrast is defined as the difference in radiographic 

density between adjacent portions of an image. The 

primary function of contrast is to make recorded detail 

visible. The degree of difference in density between 

two adjacent structures determines whether an image 

has high contrast or low contrast. High contrast 

images have few gray shades and are mostly black 

and white. Images with few shades of gray are 

considered to have short scale contrast. Low contrast 

images contain many shades of gray and demonstrate 

long scale contrast. 

   Adequate contrast is a key factor in the visibility of 

detail. Since contrast is a difference in densities, at 

least two different densities must be present for 

contrast to exist. It is possible to have density without 

contrast; however, it is not possible to have contrast 

without density. Images with a too low contrast have 

too little difference in densities. These images have a 

flat, gray appearance, making it difficult to 

differentiate one density from another. Images with 

too much contrast have a more black and white 

appearance. These images demonstrate some areas 

that are very dark and others that are very light.  

   It is extremely difficult to see detail on images with 

a very low contrast or a very high contrast. Optimum 

contrast provides sufficient difference in densities to 

be able to easily identify details. The controlling 

factor for contrast is kilovoltage peak (kVp). 

Radiographic (Recorded) Detail 
   In addition to demonstrating proper contrast and 

density, a quality radiograph should also demonstrate 

the anatomy with maximum sharpness (definition). 

This sharpness is also referred to as radiographic 

detail or recorded detail. Recorded detail describes 

(Continued on page 5) 
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the clarity of small anatomic structures on the 

radiographic image. With sufficient detail, the 

smallest parts of anatomy are clearly visible and 

abnormalities are more easily diagnosed. The 

radiographic image actually has two types of recorded 

detail: visibility of detail and sharpness of detail. 

Visibility of Detail  

Visibility of detail is the ability of the human eye to 

see fine detail on the radiographic image. Visibility of 

detail exists because of appropriate density and 

contrast, permitting structural details of the anatomy 

to be recognizable. Visibility of detail can be inhibited 

by any factor that causes the obscuring or 

deterioration of detail. Fog in the form of light or 

scatter radiation will obscure anatomy which 

decreases visibility of detail. Essentially, any factor 

that affects density or contrast will affect visibility of 

detail. The use of grids and primary beam restriction 

are two manipulations the x-ray operator can make to 

improve visibility of detail. 

   Fog is an undesirable overall increase in 

radiographic density on the image. X-rays creating the 

image are from two sources: primary x-rays and 

scatter x-rays. Scatter x-rays are created when primary 

x-rays hit patient anatomy and their direction of travel 

is changed. Scatter x-rays do not provide any useful 

diagnostic information on the image. They reach the 

IR from all directions and produce a fairly uniform 

density over the entire image. This veil or haziness on 

the image is known as fog. When fog is present, the 

effect is as if the image is being viewed through a 

cloud. Therefore, the image is degraded and less detail 

is visible. 

   Any change in the size of the x-ray beam will alter 

the amount of radiation reaching the patient. The x-

ray beam size can be changed by the operator with the 

help of a beam restricting device (BRD), also called 

beam limiting device (BLD). The leading BLD used 

today is the collimator. The collimator allows the 

operator to manipulate or collimate the size of the x-

ray beam by moving opposing sets of lead shutters. 

These sets of lead shutters can be independently 

manipulated to provide numerous square or 

rectangular beam sizes. Increased collimation results 

in a smaller beam size. This tighter collimation of the 

primary x-ray beam reduces the number of primary x-

(Continued from page 4) rays reaching the patient and thus reduces the 

exposure to the patient. Because less primary radiation 

interacts with the patientôs tissue, this in turn reduces 

the amount of scatter radiation produced within the 

patient. A smaller beam size produces less scatter 

radiation, reduces the dose to the patient, and 

increases visibility of detail.  

   In most modern x-ray machines, the collimator is 

attached to the x-ray tube housing and can be easily 

utilized. Another useful feature of the collimator is a 

light source which allows the operator to see where 

the x-ray beam will enter the patient by outlining the 

exposure field. This feature is a significant help when 

positioning the tube, the patient, and the IR for an 

exposure.  

   As the size of the anatomy increases, so does scatter. 

It is not possible to control the thickness or the size of 

the patient being examined. However, the size of the 

primary x-ray beam should always be reduced 

(collimated) to the smallest possible size to adequately 

include the anatomy of interest (AOI). As the primary 

beam is reduced in size, less scatter is produced inside 

the patient, thus less scatter is available to reach the 

IR in the form of fog. Proper collimation is the 

responsibility of the x-ray operator.  

   Although collimation is effective in improving 

visibility of detail by reducing scatter, even when 

proper collimation is used, the anatomy being 

radiographed can produce sufficient quantities of 

scatter to cause fog on the image. Preventing scatter 

from reaching the IR will improve the quality of the 

image by increasing visibility of detail.  

A grid is a device that is placed between the patient 

and the IR to absorb scatter. The first grid, a grid 

diaphragm, was created by Dr. Gustav Bucky in 1913. 

This grid was stationary, and due to its construction 

was not very practical. Dr. Hollis Potter improved Dr. 

Buckyôs invention by creating a system that would 

move the grid during the radiographic exposure. Most 

x-ray tables are equipped with a moving grid 

permanently mounted underneath the table top and 

above the film (Bucky) tray. When a cassette is placed 

in the tray, the grid is utilized. This grid and the 

movement mechanism are known as a reciprocating 

grid, and called a Potter-Bucky diaphragm, after the 

(Continued on page 6) 
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inventors. The most common nickname is just Bucky. 

In addition to absorbing scatter radiation, grids also 

absorb some of the primary x-rays. A grid is made of 

a series of radiopaque strips which alternate with 

radiolucent interspace material. The radiopaque 

absorbing strips are made of a dense material, usually 

lead. The radiolucent interspace material is often 

plastic or aluminum. These materials are pressed 

together and produced as flat sheets. Grids are 

designed to allow the divergent primary x-ray beam to 

pass between the lead strips and the scatter to be 

absorbed by the lead. The efficiency of the grid 

depends on the grid ratio. Typical grid ratios are 6:1, 

8:1, 10:1, 12:1, and 16:1. Higher ratio grids (16:1) 

absorb more scatter and are considered more efficient. 

Higher ratio grids also require somewhat more 

accuracy in patient positioning.  

   The use of a grid complements the effects of 

collimation. Preventing scatter from reaching the IR 

will increase visibility of detail. Together, collimation 

and grids provide the most effective means of 

reducing the amount of scatter reaching the IR. The 

problem of scatter increases when imaging large 

anatomic areas, such as the abdomen, pelvis, hips, 

chest, and skull. Therefore, it is particularly important 

to use a grid and to properly collimate when imaging 

thick parts of the body.  

Sharpness of Detail 

   Recorded detail is the amount of geometric 

sharpness or the accuracy of anatomy actually 

recorded on the radiographic image. Recorded detail 

describes the sharpness of small structures on the 

radiograph. With adequate detail, even the smallest 

parts of anatomy are visible. Recorded detail may also 

be referred to as resolution, sharpness, definition, or 

simply detail. Maximum detail describes an image 

that illustrates anatomic structures extremely well. 

Maximum detail will result when the image displays 

minimal distortion. There are inherent limitations in 

radiography that prevent the production of a perfect 

image. It is imperative for the x-ray operator to 

correctly manipulate the many number of factors 

required to produce a radiographic image so as to 

maximize recorded detail. Factors that influence detail 

are geometric factors such as focal spot size, the type 

of intensifying screens utilized, patient motion, source 

(Continued from page 5) to image receptor distance (SID), and object to image 

receptor distance (OID). Excellent recorded detail 

may exist even when it cannot be seen, due to  poor 

visibility of detail. 

   X-rays are created within the x-ray tube. Electrons 

from the filament portion of the cathode are directed 

at high speeds toward the anode where x-rays are 

created. This electron beam is responsible for creating 

the x-ray beam; however, most of these electrons end 

up creating heat. Less than 1% of the electron beam 

actually ends up as x-rays. The focal spot is the area of 

the anode hit by the fast moving electrons. The focal 

spot size is primarily controlled by the size of the 

filament. Larger filaments result in larger focal spots. 

Most x-ray tubes have two filaments, resulting in two 

focal spots. By using the small filament and thus the 

small focal spot, detail is increased. The use of a 

small focal spot is important when small anatomic 

parts are being examined. Because of the large 

quantities of heat created during the process of x-ray 

production, the small focal spot cannot always be 

used. To prevent overheating the anode when large 

anatomic parts are being exposed, the large filament 

and the large focal spot should be used, and indeed, 

will be used due to safety devices in the x-ray 

machine. Using the large focal spot decreases the 

recorded detail. 

   Radiographic film and intensifying screens are 

designed to complement each other and to produce the 

highest quality image with the lowest patient 

exposure. Film and screens are designed for 

compatibility. Each film/screen combination can be 

rated and assigned a relative speed number. Relative 

speed numbers represent the speed or the efficiency 

with which the combination converts incoming x-rays 

to an image. Film/screen combinations are available 

with relative speeds ranging from 20 to 1200. In 

general, higher relative speeds result in a decreased 

patient dose and decreased recorded detail. Likewise, 

lower relative speeds provide images with increased 

recorded detail and a higher dose to the patient. 

Optimal images result with compatible film and 

screen combinations. A multitude of film and screen 

combinations are available and the selection of an 

appropriate choice depends on the specific objectives 

(Continued on page 7) 
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of the individual clinical setting. 

Motion unsharpness is the term used to describe 

image unsharpness caused by patient motion. Motion 

negatively affects recorded detail. With motion, the 

image appears blurred and permits little detail to be 

observed. Patient motion can be caused by voluntary 

or involuntary motion of the patient. Voluntary motion 

is under the direct control of the patient, such as being 

able to hold his breath. Appropriate communication 

between the x-ray operator and the patient is the best 

way to reduce voluntary motion. Involuntary motion is 

not under the control of the patient. Examples of 

involuntary motion are cardiac movement and 

intestinal peristalsis. Because involuntary motion is 

not controlled by the patient, it is best reduced by 

using short exposure times. 

   The image below identifies the SID as well as OID. 

As the x-ray tube (source) gets farther away from the 

IR, the SID increases. As the patient (object) gets 

closer to the IR, the OID decreases. Both of these 

distances influence recorded detail. For maximum 

recorded detail, a short OID and a long SID should be 

used. 

 

Radiographic Distortion 
   Radiographic distortion refers to differences 

between the size and/or shape of the actual anatomy 

and its radiographic image. Because real anatomy is 

three-dimensional (3D), and the radiographic image is 

flat or two-dimensional (2D), all radiographic images 

have some degree of distortion. Distortion can be a 

misrepresentation of either the size (magnification) or 

shape of the anatomic part. When the image is 

distorted, recorded detail is reduced. The radiographic 

image can misrepresent the actual anatomy due to the 

positioning of the x-ray tube, the anatomy, or the 

image receptor. 

 

(Continued from page 6)    Radiographic distortion is categorized as size 

distortion or shape distortion. Size distortion is always 

in the form of magnification (enlargement) of the 

anatomy. Shape distortion is the result of unequal 

magnification of the actual shape of the anatomy. The 

chart below illustrates the factors that control 

distortion. The objective of radiography is to provide 

accurate images of anatomic parts. Minimizing 

distortion is vitally important to an accurate diagnosis. 

Distortion can be minimized and controlled by 

following some basic principles. In an effort to 

minimize distortion, the x-ray operator must pay close 

attention to the distances used during radiographic 

examinations, as well as the alignment of the central 

ray the anatomy, and the image receptor. 

 

Size Distortion (Magnification) 
   The term size distortion refers to a change in the 

image size compared with the original or actual size of 

the anatomy. Radiographic images can never be 

smaller than the actual size of the anatomy being 

imaged. Therefore, size distortion in radiography 

refers to magnification of the anatomy on the image. 

Some amount of magnification is a normal occurrence 

on radiographic images. The goal during radiographic 

procedures is to minimize magnification whenever 

possible. 

   Magnification is a result of the geometry of the 

imaging setup. Distances (SID and OID) used during 

the radiographic examination play a critical role in 

minimizing the amount of size distortion, or 

magnification, produced on the image. The amount of 

magnification is determined by how the OID and the 

SID are manipulated. Anytime there is magnification, 

there will be a loss of detail. 

(Continued on page 8) 
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Object to Image Receptor Distance 

   The first controlling factor for size distortion is the 

object to image receptor distance (OID). The OID is 

the most critical distance for magnification and is the 

distance between the anatomy being radiographed and 

the image receptor. An increase in OID (the anatomy 

is farther from the IR) automatically increases 

magnification of the image. The OID must be 

minimized to decrease magnification. For most 

radiographic procedures, the anatomy being examined 

is positioned so that it is as close as possible to the IR. 

Examinations of body parts with an inherently large 

OID, such as the kidneys and the heart, use 

positioning techniques to reduce the OID. The kidneys 

are bean-shaped organs located in the posterior 

abdomen, slightly above the waist. In order to 

minimize the OID, the kidneys are radiographed with 

the patient in the supine (posterior) position to place 

the kidneys as close as possible to the IR. The heart is 

situated in the anterior portion of the thoracic cavity, 

just posterior to the sternum. Similarly, chest 

radiography is routinely performed in the anterior 

position, for a PA projection, in order to place the 

heart nearest the IR. Additionally, the lateral chest 

position of preference for most patients is the left 

lateral, since this position places the heart as close as 

possible to the IR. It is imperative for the x-ray 

operator to have a good understanding of anatomy, 

and to position the patient so that the OID is as small 

as possible for each radiographic examination. 

   The OID has a significant effect on magnification 

and is directly related to magnification. As the OID 

increases, magnification also increases. Anytime there 

is magnification, there will be a loss of detail. The 

OID must routinely be minimized to reduce size 

distortion (magnification) as much as possible. 

Source to Image Receptor Distance 

   The source to image receptor distance (SID) is the 

distance between the x-ray source (tube) and the 

image receptor (film/IR). Although the OID has the 

greatest effect on size distortion, the SID is still an 

important factor for the x-ray operator to control in an 

effort to lessen size distortion. The SID is inversely 

related to magnification. As the SID increases, size 

distortion (magnification) decreases; as the SID 

decreases, size distortion increases. 

(Continued from page 7) The x-ray operator must establish the SID when 

performing a procedure. It has been a long standing 

common practice to use 40 inches as the standard SID. 

Early x-ray operators used from 20 inches to 36 inches 

routinely. Chest radiography has customarily been 

performed at a 72 inch SID for many years. There will 

be less magnification of the heart when a 72 inch SID 

is used. Actually, any radiographic examination that 

permits a horizontal x-ray beam to be used, can easily 

be performed at an SID greater than 40 inches. By 

increasing the SID, magnification is reduced. 

Examinations of body parts with a large inherent OID 

(chest, lateral cervical spine) should use a long SID in 

an effort to minimize magnification caused by the 

unusually large OID. 

   Although magnification of body parts is not 

desirable in radiographic imaging, there are some 

times when magnification is intentionally created in 

order to better demonstrate a part. For example, a 

common body part that is often magnified is the 

odontoid process. Reducing the SID from the usual 40 

inches to 30 inches or less to magnify the part, enables 

the surrounding bony area to be spread outward and 

the field of view of the odontoid to increase. 

All images are magnified slightly, because the body 

part is always above or in 

front of the image 

receptor. Size distortion, 

therefore, is controlled by 

positioning the body part 

as close to the IR as 

possible and using the 

longest SID as practical. 

   

Image 1 is a photograph of a 

hand positioned for a posterior-

anterior (PA) projection 

radiograph. The hand is 

positioned in close contact with 

the IR (cassette with film) and 

the SID is situated at 40 inches. 

Image 1A is the radiographic 

image of the hand in Image 1. 

On the radiograph, the 

interphalangeal and 

(Continued on page 9) 

Image 1  Hand positioned for a PA 
projection 

Image 1A  Radiographic 
image of the hand in Image 1  
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metacarpophalangeal joints 

are open and are well 

demonstrated. Magnification 

of the anatomy is minimal. 

Images discussed later in 

this article should be 

compared to Image 1 and 

Image 1A as the standards. 

   Image 2 is a photograph of a 

hand positioned for a PA 

radiograph. In this image, the 

hand is placed on a radiolucent 

sponge, increasing the OID to 

five inches. Image 2A is the 

radiographic image of the hand 

in Image 2. Because of the 

increased OID, the radiographic 

image displays significant size 

distortion in the form of 

magnification. This 

magnification is caused by the 

increased OID. Anytime there is magnification, there 

will be a loss of detail. It is the responsibility of the x-

ray operator to position each patient so that the OID is 

as small as possible to minimize magnification. 

Shape Distortion 
   Shape distortion is the misrepresentation of the 

anatomy by unequal magnification of the actual shape. 

Shape distortion displaces the projected image of the 

anatomy from its actual position, and can be described 

as either elongation or foreshortening. With 

elongation, the anatomy appears to be longer than it 

actually is and occurs when either the x-ray tube or 

the image receptor is improperly aligned. 

Foreshortening causes the anatomy to appear shorter 

than it actually is and occurs when the anatomy is 

improperly aligned. An image with shape distortion is 

usually the result of inadequate preparation by the 

x-ray operator. Evaluating shape distortion requires a 

detailed knowledge of normal anatomy by the x-ray 

operator, and the ability to recognize normal size and 

shape on radiographic images. Sometimes, shape 

distortion is used to an advantage in particular 

procedures. An example of intentional shape 

distortion is the Towneôs view of the skull. In this 

position, the CR is angled approximately 30 degrees 

(Continued from page 8) which greatly distorts the shape of the skull. However, 

the occipital bone is visualized with little 

superimposition of other anatomy. This shape 

distortion actually aids in viewing the occipital bone. 

Alignment 

   Radiographic positioning is the process of placing 

the anatomy in the proper position to create the 

desired radiographic image. Creation of each 

diagnostic image also requires precise alignment of 

the CR to the anatomy, as well as properly positioning 

the IR under the anatomy. For most procedures, the 

CR is directed perpendicularly to the anatomy as well 

as to the IR. With this arrangement, the anatomy and 

the IR are parallel to each other. Any deviation from 

this configuration will cause shape distortion on the 

radiographic image. When the anatomy does not 

permit the CR to be perpendicular, creative 

positioning by the x-ray operator must be performed.  

Central Ray 

   Usually, the central ray (CR) will be directed 

perpendicularly to the anatomy and to the IR. 

Whenever the CR is not perpendicular, some degree 

of shape distortion will occur. Because the x-ray beam 

diverges or spreads out as it travels, only the photon in 

the center of the x-ray beam is actually perpendicular 

to the anatomy. Therefore, any anatomy that is not 

located directly under the CR will be distorted. The 

farther the anatomy is from the CR, the greater the 

distortion. Occasionally, the anatomy of interest is 

superimposed over other anatomic structures within 

the body. When this occurs, the CR can be angled to 

intentionally distort the image to provide an image of 

a structure that would otherwise be impossible to 

differentiate from overlying structures. When the CR 

is angled, distortion occurs in the form of elongation. 

When a CR angle is required, it is essential to 

maintain the correct relationship between the anatomy 

and the image receptor. 

Anatomy 

   For most radiographic procedures, the anatomy 

being radiographed should be perpendicular to the CR 

and parallel to the IR. Any variation from this 

relationship will cause distortion. If the anatomy is 

improperly aligned, distortion in the form of 

foreshortening occurs. Some routine procedures are 

(Continued on page 10) 

Image 2  Hand positioned for a 
PA projection on a radiolucent 

sponge, increasing the OID to 

five inches.  

Image 2A Radiograph of the 
hand in Image 2 displays 

significant size distortion in 

the form of magnification.   
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designed to vary from this 

standard to avoid 

superimposition of anatomy. 

When the anatomy cannot be 

properly aligned, it is 

essential for the x-ray 

operator to maintain the 

correct relationship between 

the CR and the IR. 

Image 3 is a photograph of a 

hand positioned incorrectly above 

the IR. The hand is angled rather 

than lying flat. This angulation of 

the hand will cause shape 

distortion. Image 3A is the 

radiograph of the angled hand, 

and shape distortion is apparent. 

When the anatomy is improperly 

aligned, the shape distortion that 

occurs is foreshortening. 

Foreshortening causes the fingers 

in this image to appear shorter than 

normal. 

Image Receptor 

   The image receptor (film/IR)  should be positioned 

parallel to the anatomy and perpendicular to the CR. If 

the IR is not positioned so that it is parallel to the 

anatomy, shape distortion results in the form of 

elongation.  

Angulation 

   X-Ray tube angulation refers to the direction and 

degree the CR is moved from its normal perpendicular 

position to the IR. Several routine radiographic 

procedures require tube angulation. Angling the CR 

will prevent the superimposition of overlying 

anatomic structures. Angulation of the CR is designed 

to produce a controlled amount of shape distortion to 

avoid superimposition. When consistent angulation is 

routinely used, the result is a diagnostic image that is 

comparable to similar prior images. Angulation of the 

tube will also cause a change in the SID, which must 

be adjusted. 

Direction of Tube Angle 

   When the tube is directed toward the patient in any 

direction other than perpendicularly, it is considered 

(Continued from page 9) to be a tube angle. The direction of the tube angle is 

described according to how it is directed toward the 

patient. Central ray (tube) angulations are usually 

either toward the patientôs head, or toward the 

patientôs feet. When the tube is angled toward the 

patientôs head, it is called a cephalic tube tilt or 

angulation. Another form of the word cephalic is 

cephalad. When the tube is angled toward the 

patientôs feet, it is called a caudal tube tilt or 

angulation. Another form of the word caudal is 

caudad.  

   Any angulation of the tube/CR from perpendicular 

will cause elongation of the image. Several routine 

radiographic procedures require a tube angle. The 

result is a radiographic image with an expected 

amount of shape distortion in an effort to avoid 

superimposition. 

Degree of Tube Angle 

   The degree of tube angulation is a way to describe 

the amount of tube angulation, and therefore 

determines the degree of CR angulation. When the CR 

is directed perpendicularly to the anatomy, it is 

considered to be at a 90° angle. If a procedure requires 

the CR to be angled 15Á toward the patientôs feet, the 

CR would be called a 15° caudal angle. The CR would 

be directed 15° from perpendicular and directed 

toward the feet. Likewise, a 20° cephalic angle would 

find the CR directed toward the patientôs head 20Á 

from perpendicular. When a CR angle is part of the 

routine procedure, it is important to maintain the 

correct degree of angulation to produce the expected 

amount of shape distortion.  

   Image 4 is a 

photograph of a hand 

positioned for a 

radiograph with the CR 

angled 45 degrees. The 

hand is positioned so 

that the beam moves 

through the hand from 

side to side as it enters 

the IR. This type of tube 

angulation causes shape 

distortion in the form of elongation of the anatomy on 

the image. 

(Continued on page 11) 

Image 3  Hand positioned 
incorrectly, angled rather than lying 

flat. 

Image 3A  Radiograph of 
the angled hand showing 

shape distortion caused by 

the angulation. 

Image 4  Hand positioned for a 
radiograph with the CR angled 45 

degrees.  


