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The Tennessee Radiologic Imaging and 
Radiation Therapy Board of Examiners met on 
May 12, 2022, and unanimously voted to 
withdraw their pending rules which were set to 
be effective on June 6, 2022. The Board will 
continue to meet as they work toward future 
implementation...their next meeting will be July 12, 2022. All application fees 
will be refunded. For more information, go to the FAQ's located at: 
https://www.tn.gov/content/dam/tn/health/healthprofboards/xray/Withdraw-
of-Rules.pdf. 

This means that you will need to apply to the Medical Examiners Board for an    
x-ray license using their form at https://www.tn.gov/content/dam/tn/health/
healthprofboards/xray/PH3549.pdf. 

If your Medical X-Ray Operator license was set to expire March 31, 2022 
through August 31, 2022 you may now renew your license online at Public 
Online Services (tn.gov).  

New X-Ray Rules Withdrawn 

If you renew your license next year in 2023, you need to complete your 20 CE 
credits by December 31, 2022 to be compliant with current state rules. 

Even though you must complete your CE credits within the 2 preceding calendar 
years, the due date for proof of that completion is not until your biennium 
renewal due date. 

Renewing in 2023? 

Limited Scope Exam  

Limited Scope Testing (LST) provides application processing services for 
eligible students wishing to sit for the American Registry of Radiologic 
Technologists (ARRT) Limited Scope of Practice in Radiology examination and 
the Bone Densitometry Equipment Operator examination for the state of 
Tennessee. All exam results are emailed. Information is provided at 
www.limitedscopetesting.com.  

https://www.tn.gov/content/dam/tn/health/healthprofboards/xray/Withdraw-of-Rules.pdf
https://www.tn.gov/content/dam/tn/health/healthprofboards/xray/Withdraw-of-Rules.pdf
https://www.tn.gov/content/dam/tn/health/healthprofboards/xray/PH3549.pdf
https://www.tn.gov/content/dam/tn/health/healthprofboards/xray/PH3549.pdf
https://t.e2ma.net/click/mvovhe/mvcm22n/uxb15i
https://t.e2ma.net/click/mvovhe/mvcm22n/uxb15i
https://www.limitedscopetesting.com.
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1. You must obtain 20 
continuing education 
credits every biennial 
period. The easiest way to 
accomplish this is to 
subscribe to X-Ray News 
on a yearly basis. X-Ray 
News will provide 10 CE 
credits each year if 
completed timely. 

2. These credits must be 
completed in the 2 
calendar years prior to 
your renewal date i.e. by 
the end of December the 
year before you renew. If 
you renew your license 
next year in 2023, then 

you will need to complete 
your 20 CE credits by 
December 31, 2022. 

3. Your renewal period is 
every 2 years with the 
renewal date being the last 
day of your birth month. If 
you were born in an odd 
year then your renewal 
year will always fall in an 
odd year and vice versa. 

4. Be sure to keep your 
address current with the 
state so you will receive 
your notice to renew. This 
is your responsibility. The 
state does not forward 
mail. You can update 

your address online at       
www.x-raynews.com 
under TN X-Ray License 
on the top menu. Under 
the heading TN State        
X-Ray Links click on the 
link License Renewal & 
Address Update. 

A Continuing Education Publication for Limited Radiographers 

Important Facts to Remember  
About Your TN Medical X-Ray License 
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• Subscription questions 
• Submitting an article for publication 
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reader’s erroneous interpretation of the content in any XRN Issue. 
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with each issue containing 2 or 4 credits. 
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• German chocolate cake was 
invented in Texas. 

• The brand name Spam is a 
combination of spice and 
ham. 

• People once ate arsenic to 
improve their skin. 

• There's only one letter that 
doesn't appear in any U.S. 
state name. That letter is Q. 

• Intelligent people have more 
zinc and copper in their hair. 

• Peanuts are one of the 
ingredients in dynamite. 

• Bats always turn left when 
exiting a cave. 

• The bumblebee bat is the 
world's smallest mammal. 

• There are parts of Africa in all 
4 hemispheres. 

 

Puzzle Challenge 

X-Ray Quiz 

Remember no 
one can make 

you feel inferior 
without your 

consent. 
Eleanor Roosevelt 

The words used in this puzzle are taken from the article, DR-108: Chest Imaging Words may read normally, from right 
to left, bottom to top, top to bottom, or on any diagonal. Solution is below. 

Puzzle Words 

anterior  
chest  
grid 
habitus 
heart 

kyphosis 
lobes  
lungs 
mastectomy  
oblique 

pediatric  
sternum 
thoracic  
vascular  
vertebrae 

2. How many lobes are in 
the left lung? 

A. 1 
B. 2 
C. 3 
D. 4 

Amazing Facts 

1. Which of the following 
make up the bony thorax? 

A. 12 pairs of ribs 
B. 12 ribs, 12 thoracic 

vertebrae, and the sternum 
C. 12 pairs of ribs, 12 thoracic 

vertebrae, and the sternum 
D. 12 pairs of ribs, 7 thoracic 

vertebrae, the sternum, and 
clavicles 

3. At what point does the trachea 
divide or bifurcate? 

A. primary bronchus 
B. alveoli 
C. tracheal cartilage 
D. carina 

1. C 
2. B 
3. D 
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 ANSWER SHEET INSTRUCTIONS  
IMPORTANT: Use ONLY a #2 pencil on the answer sheet. 
 

Write your name on the NAME line. Write in the name of the Direct Reading Article on the 
SUBJECT line. Write the DR# on the PERIOD line. 
 

In the box headed I.D. Field, print the numbers of your 
XRN ID and then also fill in the ovals directly beside 
the numbers (see example). Your XRN ID is on your 
confirmation and address label. DO NOT put your 
license number in the ID field and DO NOT fill in the 
rest of the field with zeros, leave it empty. 
 

Do not fax your Answer Sheet. 
 

Before mailing your Answer Sheet, make a copy for your files in case it gets 
lost in the mail. 
 

You need to score 75% or better to receive the approved credit. Your CE report is mailed out 
the day your answer sheet is received and graded. You are notified at that time if you did not 
receive a passing score. 

DO NOT send in your original documentation of credits when you renew your license.  
BUT be prepared to produce them if you receive an audit letter from the state’s Audit Unit. 

  
 

 

ONLINE ACCESS INSTRUCTIONS 
 

For all X-Ray News subscribers who have chosen ALL ONLINE or POST-TEST 
ONLINE subscriptions: 
 

• We automatically enroll you into X-Ray News Online, and then send you an email 
containing access instructions to your account on X-Ray News Online. 

• You are able to download the publication or read each issue online, and take the Post-
Test for each Direct Reading. NOTE: after successfully completing a Post-Test, the 
certificate of completion will be emailed to you.  

• If you already have an XRN Account with a prior subscription, each new issue will 
automatically open upon publication. 

 

If you have chosen a NO ONLINE subscription, then your Answer Sheet is 
mailed with the booklet. Please see the instructions below for using an Answer 
Sheet. 
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Ruth Ann Cooper, R.T. (R) (ARRT) 

Chest Imaging 
Direct Reading 

DR-108 
Approved for 

 2.0 CE Credits 

The chest radiograph is the most performed radiographic 
procedure in the diagnostic imaging department and one 
of the most often repeated exams. About 45% of all 
diagnostic studies performed are chest radiographs. The 
examination is performed on all ages of patients for a 
variety of reasons. It is estimated that over 70 million 
chest radiographs are performed each year in the United 
States alone. The purpose of a chest radiograph is to 
provide the physician with an adequate visualization of 
thoracic viscera. A chest radiograph can be used to 
visualize the bony thorax as well, but the technical 
factors are not designed to evaluate bony detail. The 
radiographer cannot provide an image of the chest that is 
of diagnostic quality and aids in the treatment of patients 
without adequate knowledge of chest anatomy, 
pathology, and positioning. In this article, we will discuss 
the anatomy, diagnostic usage, radiographic positioning, 
and various conditions of the chest. 

Chest Anatomy 

The bony thorax of the chest is composed of the sternum, 
12 thoracic vertebrae, and 12 pairs of ribs that surround 
the lungs. They form the 
entire lateral wall and a 
portion of the anterior 
wall of the chest. Each rib 
attaches posteriorly to a 
thoracic vertebra, forming 
the costovertebral 
articulations. Most ribs 
have costal cartilage at 
their anterior ends. This 
connection between the 
rib and its cartilage is 
called the costochondral 
articulation. The first 
seven pairs of ribs are 
called true ribs. They 
attach anteriorly to the sternum, forming cartilaginous 
amphiarthrosis joints. The lower 5 ribs are called false 
ribs, because they do not attach directly to the sternum. 
The last 2 ribs (11 and 12) do not attach anteriorly and 
are often called floating ribs. The bony thorax forms a 
protective framework for the heart and lungs. 

The thoracic cavity is filled with the thoracic viscera. 
The thoracic viscera consist of the lungs and 
mediastinum. The lungs are organs of respiration and 

compose most of the space within the chest cavity. They 
exchange carbon dioxide for oxygen. They are made up 
of spongy, elastic material called parenchyma. Each 
upper part of the lung is called the apex. Each lower part 
of the lung is called the base which rests on the obliquely 
placed diaphragm. The inferior lateral corners are called 
the costophrenic angles. When fluid collects in the 
costophrenic spaces, what was a black, crisp point now 
has a blunted white appearance. The inferior medial 
corners are called the cardiophrenic angles.  

The lungs are 
composed of 5 lobes. 
The right lung has 3 
lobes, and the left lung 
has 2 lobes. The trachea 
carries air from the 
nose and mouth into the 
chest. The trachea is a 
rigid, hollow tube 
approximately 1/2 inch 
in diameter and 4.5 
inches in length. At a 
point called the carina, 
the trachea divides into 
the left and right main 
stem bronchi. The 
bronchi then further divide into smaller units known as 
bronchioles, with one attaching to each lobe of the lungs. 
Then they divide into even smaller components called 
alveoli. The alveoli are the smallest functional unit of the 
lungs. The exchange of O2 and CO2 takes place at the 
alveoli. The 
bronchi, 
bronchioles, 
and alveoli 
cannot be 
individually 
identified on a 
chest 
radiograph. 
Their collective 
shadows are 
called lung 
markings.  

The lungs are 
lined and 
surrounded by 

Fig. 1 Bony thorax 

Fig. 2 Lungs 

Fig. 3 Respiratory system 
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thin membranes called pleura. They secrete a small 
amount of thin fluid that moistens and lubricates as the 
lungs expand and contract during respiration. The space 
between the lungs and the cavity walls is called the 
pleural space. 

The mediastinum is the area of the thorax between the 
lungs and contains all the thoracic organs except the 
lungs.  Those structures are the heart, the great vessels, 
trachea, esophagus, thymus, lymphatics, nerves, fibrous 
tissue, and fat. 

Diagnostic Usage of Chest Imaging 

A chest radiograph is a diagnostic test performed to 
evaluate physiological features and pathology within the 
respiratory system. As previously stated, it is the most 
common radiographic procedure performed. A chest 
radiograph will produce an image of the heart, lungs, 
great vessels, airways, and bones in the thoracic cavity.2 

Chest radiographs are used to screen for job-related lung 
disease in industries such as mining. The American 
College of Radiology (ACR) suggests that regular chest 
radiographs are indicated for critically ill patients.1 A 
chest radiograph can demonstrate conditions such as a 
pleural effusion, pulmonary edema, atelectasis, 
infiltrates, a pneumothorax, masses, lesions, and shifting 
of mediastinal structures. It is used to evaluate for 
contagious diseases such as tuberculosis. 

In hospitals or skilled nursing facilities, chest 
radiographs may be performed to evaluate placement of 
chest tubes, feeding tubes, endotracheal tubes, or 
positioning of arterial and venous catheters within the 
thoracic cavity. Upon 
placement of various 
tubes and catheters, the 
physician needs to know 
the position of the tubes 
or catheters and the 
condition of the 
patient’s lungs after tube 
placement. For example, 
it is essential that an 
endotracheal tube lie 
within the trachea a safe 
distance above the 
carina, and not in the 
right or left main stem 
bronchi. If the tube slips 
into one of the main stem 
bronchi (usually the right 
primary bronchus because it is larger in diameter and has 
a straighter course into the lung) this will fill that lung 
with air, but the opposing lung will not have an air 
supply and the patient will suffer a pneumothorax 
(collapsed lung). It is also important to assess feeding 
tube placement to be sure that the feeding tube has 
progressed into the digestive system and has not traveled 
into one of the primary bronchi. If the feeding tube 

enters the lung a pneumothorax can occur or substances 
may be induced into the lung through the feeding tube, 
causing aspiration pneumonia.3   

As we’ve briefly discussed there are many reasons to 
perform a chest radiograph. Because of the many disease 
processes involved as well as the differing sizes and ages 
of patients, it is important that the radiographer has 
adequate knowledge of chest anatomy and good 
radiologic techniques to accommodate the many 
situations that can occur. For this reason, chest 
radiography is much more challenging than it appears. In 
an FDA survey over 40% of all chest radiographs 
performed were judged to be inadequate by a panel of 
radiation physicists and physicians.3  Let’s discuss some 
of the challenges that face the radiographer when 
performing the chest examination.  

Patient age, size, and physical condition will dictate how 
the chest examination needs to be accomplished. Special 
consideration must be given to pediatric and geriatric 
patients. Each comes with its own set of challenges.  

Chest Positioning 

There are many ways that a chest radiograph can be 
performed. In most cases, patient condition will dictate 
how this is accomplished. When possible, standard 
positioning should be carried out. When deviation from 
standard positioning is required, the radiographer must 
notate the difference on the radiograph to alert the 
physician to the change in technique. At all times, the 
radiographer should strive to get as near the ideal 
positioning as possible. Sometimes this requires a little 
ingenuity on the part of the radiographer to produce high 
quality radiographs. We will discuss how to perform 
routine positioning for chest imaging. We will also 
discuss accessory positions for chest radiography. We 
will look at the importance 
of proper positioning for 
these examinations and 
technical considerations 
involved in the production 
of diagnostic chest 
radiography.  

Whenever possible, chest 
imaging should be 
performed in the upright 
position. If the patient is 
unable to stand, sit them on 
a stool. If the examination 
must be performed on a 
stretcher try to get the 
patient as close to upright 
as possible. Semi-erect is 
always better than supine. 
There are many reasons 
why the chest 
examination should be 
performed in the upright 

Fig. 4 Chest radiograph with 
feeding tube 

Fig. 5 Upright vs supine chest 
radiograph 
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position versus the supine position. The upright position 
prevents the appearance of engorgement of the 
pulmonary vessels. On a supine radiograph of the chest 
the pulmonary structures appear engorged. Once again, if 
the physician is unaware of the change in standard 
positioning, the visual appearance of the radiograph 
might be misinterpreted. The patient could be diagnosed 
with a condition that they do not have. The appearance 
of the engorgement is simply produced with the position 
of the patient. As always, any variation in positioning 
should be indicated on the radiograph. Having a chest 
radiograph performed in the upright position also allows 
gravity to lower the diaphragm to its lowest possible 
position. The patient can take a deeper breath, properly 
inflating the lungs and 
reducing crowding of 
vascular structures. Upright 
positioning also better 
demonstrates air/fluid levels 
within the lung fields. When 
an image of the chest is 
done upright, any fluid from 
illness or pathologic 
condition, will settle to the 
bottom of the lung fields. 
This is demonstrated on the 
radiograph as blunting of the 
left costophrenic angles.3 

The diligent radiographer must also strive to position the 
patient in the upright position without rotation. Several 
things can lead to rotation on the radiograph. If the 
patient is unable to put their chin on top of the chest 
board, they may rotate their head to the right or left, 
causing rotation of the superior portion of the 
mediastinum and superior chest structures. The 
radiographer can prevent this rotation by simply having 
the patient place their chin on the chest board with their 
neck extended. Extra care should also be taken when 
positioning females who have had a mastectomy. 
Patients feel that they must have their entire chest in 
contact with the chest board. If the radiographer is not 
aware, the patient will roll toward the side of the 
mastectomy to get their entire anterior chest touching the 
chest board. This will cause rotation and essentially 
deliver an oblique image of the chest rather than the PA 
projection. It takes only a slight amount of rotation to 
significantly distort heart and mediastinal structures.3 

1. PA vs AP Projection 

There is a significant difference between an 
anteroposterior (AP) versus a posteroanterior (PA) 
projection of the chest. When patient condition allows it, 
the PA projection of the chest done in the upright 
position is always the preferred projection. Doing a chest 
examination in the PA projection minimizes 
magnification of the heart and great vessels as it places 
the heart closer to the IR. The larger the patient’s body 
habitus, the more evident this is. Cardiomegaly 

(enlargement of the heart) is a condition that is assessed 
by a chest radiographic examination. While a radiologist 
will be able to distinguish between an AP projection and 
a PA projection of the chest, other physicians may not. If 
an AP projection is performed rather than the routine PA 
projection, it should be indicated clearly on the 
radiograph. Otherwise, a physician may assume that the 
patient has cardiomegaly.3 

There are times when patient condition dictates that an 
AP projection is more appropriate than the PA 
projection. If the patient has severe kyphosis, an AP 
projection is better for several reasons. If the patient is 
severely kyphotic, he or she may not be able to lift their 
head and chin high enough to put their chin on top of the 
chest board that allows them to move closer to the chest 
board and reduce magnification. The severely kyphotic 
patient’s chest structures are distorted secondary to the 
extreme curvature of their spine. The AP projection 
instead of the PA projection allows the patient’s thoracic 
structures to move closer to the IR preventing 
magnification. By placing their back against the chest 
board, you can place them in a more comfortable and 
steady position to prevent motion and rotation of the 
thoracic structures. And, by placing their back against the 
chest board the divergence of the beam will assist in 
opening the closed off chest structures that are distorted 
by the curvature of the patient’s spine.3  

Standard positions for chest radiography include a PA 
and a lateral projection. All chest examinations should be 
performed at 72 inches source to image receptor distance 
(SID) to reduce magnification of the heart and great 
vessels. If less distance is used, it should be indicated on 
the radiograph.9  

2. PA Projection 

The PA projection offers the physician a frontal view of 
chest anatomy. To do a PA projection of the chest, 
instruct the patient to stand facing the upright chest 
board. Most facilities are using digital systems now, so 
you do not have a cassette. If you are using CR digital 
systems use the proper size IR for the size of the patient. 
The top of the IR should be placed 2 inches above the 
patient’s acromioclavicular joint (shoulder). Place the 
patient’s anterior chest against the chest board, while 

Fig. 6 Blunted costophrenic 
angle 

Fig. 7 PA vs AP chest radiograph 
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instructing the patient to 
extend his chin and place it 
on the chin rest at the top 
of the chest board. Some 
chest boards are designed 
with the IR 1inch to 2 
inches below the top of the 
chest board. If this is your 
design and/or your patient 
has a short neck you may 
not be able to place their 
chin on top of the chest 
board. It is important that 
the actual IR be 2 inches above the top of the shoulders, 
not just the chest board, to avoid cutting off the apices. If 
this is not possible, have the patient extend their neck, 
looking slightly upward, while keeping his head facing 
forward. The patient can rest their chin against the board 
to prevent rotation of the head. If the patient turns their 
head to the left or right, the superior portion of the chest 
will be slightly rotated. If the patient is properly 
positioned, the midsagittal plane is centered to the 
midline of the IR and is perpendicular to the IR. Once 
the patient is correctly positioned against the chest board, 
have them place the back of their hands on their 
buttocks, making sure that the patient’s hands remain 
low enough to be out of the lung fields. Rotate the 
shoulders forward anteriorly. This position helps to 
move the scapulae laterally and allow more visualization 
of the lung field. The 
central ray (CR) should 
enter the patient’s 
posterior chest wall at the 
level of T7, or the seventh 
thoracic vertebra. This 
landmark is usually found 
across from the inferior 
angle of the scapulae. The 
entire thorax from the 
most superior to the most 
inferior portion and both 
lateral walls of the ribcage 
should be demonstrated on 
the radiograph.9 

3. AP Projection 

The criteria for the AP 
projection of the chest are 
the same as for the PA 
projection. Your area of 
interest (AOI) is still the 
same and all the lung 
fields should be included. 
Position the patient so the 
midsagittal plane is in 
center of IR. Try to move 
scapulae from the AOI. 
The CR should still enter at 

the level of T7. From the 
anterior chest wall, the 
CR is directed 3 inches 
below the suprasternal 
notch.9 

4. Lateral Projection 

In some facilities, the 
physician only requests a 
PA/AP projection of the 
chest. This is, of course, 
the choice of the physician, 
but whenever possible, a lateral chest radiograph should 
be performed. Lateral chest imaging is done in 
conjunction with a PA/AP projection to offer depth 
perception. The interlobar fissures are more easily 
defined on the lateral view of the chest. The lateral chest 
radiograph also demonstrates the areas behind the heart, 
as well as the diaphragmatic dome. The left lateral chest 
position is preferred and is routine in most offices 
because it places the heart and aorta closer to the IR, 
reducing magnification of these structures. 

For the lateral examination of the chest, place the 
patient’s left side against the 
chest board. The IR should be 
2 inches above the top of the 
AC joints. Instruct the patient 
to raise both arms above his 
head, so that the arms are 
well above the lung apices. 
Ask the patient to place his 
feet 6 to12 inches apart, while 
making sure that he remains 
close to the chest board. This 
makes the patient steadier and 
prevents motion on the lateral 
chest radiograph. Caution: 
men with broad shoulders try 
to bring their hip closer to 
the board because they 
think that their entire side 
must touch the board. The 
same holds true for 
women with broad hips. 
They try to bring their 
shoulder closer to the 
board. This causes 
distortion of the thoracic 
structures. For the lateral 
chest, position the patient 
so that their midcoronal 
plane is perpendicular to 
the IR and the midsagittal 
plane is parallel to the IR. 
The CR is again centered to the level of T7 at the 
midcoronal plane.9  

 

Fig. 8 PA chest position 

Fig. 10 AP chest position 

Fig. 12 Lateral chest position 

Fig. 13 Lateral chest 
radiograph 

Fig. 9 PA chest radiograph 

Fig. 11 AP chest radiograph 
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5. Oblique Projection 

Accessory positions in chest imaging can offer the 
physician additional information about the thoracic 
cavity. Oblique images of the chest are done to 
purposely distort chest structures. By moving the patient 
obliquely, an area of concern within the lung field can be 
separated from surrounding structures to be better 
visualized. Oblique chest radiographs are also done to 
demonstrate the area behind the heart and to separate 
mediastinal structures. The oblique projection can better 
demonstrate posterior mediastinal structures, the 
posterior heart, and the aorta. An oblique examination 
may be requested if a lesion is present near the 
mediastinum to determine if the lesion is contained 
within the mediastinum or within the lung field.3 

Oblique projections of the chest can be done from the 
PA projection or the AP projection. Start the patient in 
the PA/AP position either facing the board or with their 
back against the board. The IR is still placed 2 inches 
above the AC joints.  

Standard oblique positions 
are left anterior oblique 
(LAO), right anterior 
oblique (RAO), left 
posterior oblique (LPO), 
and right posterior oblique 
(RPO).  Oblique projections 
are names for the surface 
that touches the IR. For 
example, an LAO means 
that the patient’s left 
anterior chest is touching 
the chest board. 

If the patient is small 
enough, ideally both 
hemithoraces are on the 
image, but this is not always 
possible. If you are not able to get both hemithoraces on 
the radiograph, remember that when performing anterior 
oblique projection in the PA projection, the AOI is 
elevated, remote side (the side farthest away from the 
IR).  

When doing posterior obliques 
in the AP projection, the AOI is 
the side nearest the IR. From the 
PA/AP position rotate the patient 
45° away from the chest board. 
If you start the patient in the PA 
projection, you will be doing an 
LAO or an RAO. Rotate the 
patient’s side of interest 45° 
away from the chest board, 
leaving the anterior chest wall of 
the unaffected side touching the 
board. Make sure that the patient’s 
entire body is rotated 45° (toes go 

with nose). Place the arm nearest the IR on the patient’s 
hip to ensure that it is not in the AOI. The opposing arm 
can be raised above the patient’s head and out of the 
AOI. Unless otherwise instructed posterior obliques 
(RPO and LPO) are done with 45° of rotation. For 
anterior obliques (LAO and RAO), the RAO is rotated 
45°. If the lungs are of primary interest the LAO should 
also be rotated 45°, but if the heart and great vessels are 
of primary interest the patient should be rotated 55° to 
60°.3 

6.  AP Axial Projection 

To better visualize the apices 
of the lungs, an apical 
lordotic can be performed. 
This is also called an AP axial 
projection. On the frontal 
projection of the lungs, the 
clavicles obscure the most 
superior portion of the lung 
fields. For better visualization 
of this area, the clavicles can 
be projected above the apices. 
Place the patient’s back 
against the board. In most 
facilities you can angle the tube 
20° to 45°cephalad (toward the 
patient’s head) depending 
upon patient body habitus. 
Make sure that the IR is 4 to 6 
inches above the AC joints. If 
the tube is stationary and 
cannot be moved, the patient 
can step out away from the 
board about 8 to 10 inches. 
Ask the patient to arch his back 
and have shoulders touch the Bucky. Sagittal plane is 
perpendicular to the IR. This produces an image with the 
apices free from superimposition by the clavicles. This 
exam will throw the clavicles above the apices.9 

7.  Lateral Decubitus Projection 

Another common accessory exam is the lateral decubitus 
position. Three factors define a decubitus exam. The 
patient must be recumbent (lying down), the IR must be 
vertical, and the CR must be horizontal (perpendicular to 
the IR). Lateral decubitus exams render frontal views of 
the chest. The exam is named for the dependent portion 
of the patient’s chest that the patient is lying on. If the 
patient is lying on their left side, it’s called a left lateral 
decubitus.  

Decubitus exams are done to demonstrate air or fluid 
levels within the thoracic cavity. If fluid levels are to be 
assessed, the patient should be placed with the side of 
interest down so that the fluid can settle to the bottom of 
the lung fields. If free air is suspected, the patient should 
be placed with the affected side up. For example, if free 
air in the left lung is of concern, the patient would be 

Fig. 14 LAO position 

Fig. 15 LAO radiograph 

Fig. 16 Apical lordotic 
position 

Fig. 17 Apical lordotic 
radiograph 
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placed on their right side. If fluid levels in the left lung 
are of concern, the patient would be placed on their left 
side. For the decubitus exam to be effective in 
demonstrating these levels, the patient should remain in 
the lateral recumbent position for at least 5 minutes 
before the exposure is made to allow time for the air to 
rise or the fluid to settle.  

If the patient is on a stretcher, place the IR crosswise into 
the upright chest board or if using digital equipment 
open your collimators so that the collimated field is 
longer lengthwise with the patient’s spine. Position the 
patient so that the top of the IR is approximately 2 inches 
above the AC joints. The bottom edge of the IR must be 
below the bottom edge of the patient’s chest. Lower the 
chest board so that the bottom of the IR is below the 
patient’s dependent lateral chest wall. This accessory 
examination is 
much easier on a 
stretcher but not 
all facilities have 
access to a 
stretcher. When 
necessary, lay the 
patient on the 
table with the IR 
placed behind 
them. Then build 
the patient up off 
the table surface 2 to 
3 inches with a 
radiolucent pad or 
folded up sheets so that you can get all of the dependent 
side of the chest on the radiograph. Check to see that the 
entire posterior portion of the patient’s chest is in contact 
with the IR. To ensure that there is no rotation; have the 
patient scoot all the way back until they feel their entire 
back against the board. If you are not paying close 
attention, the patient will not scoot far enough back and 
will roll instead, placing only the elevated surface 
against the IR. This causes unwanted distortion. The CR 
is directed 
perpendicular to 
the center of the 
IR, at the level 3 
inches below the 
suprasternal notch. 
Place a marker on 
the IR and indicate 
side up with an 
arrow. If you are 
doing a right lateral 
decubitus, the 
patient is lying on 
their right side, but 
you will put a left 
marker indicating side up (also easier to avoid getting in 
the lung fields) and an arrow indicating side up.9  

8. Ventral Decubitus Projection 

Another less commonly performed decubitus position 
that renders a lateral projection of the chest is a ventral or 
dorsal decubitus. For a ventral decubitus the patient is 
lying prone (on his stomach) and for a dorsal decubitus 
the patient is lying supine (on his back). The 
requirements are the same for all decubitus exams. For a 
ventral or dorsal decubitus mark the side that is closest to 
the IR and put an arrow indicating side up.3  

Chest Technique 

Technique is important for all imaging, but for chest 
imaging it is crucial. There are many factors that make 
chest imaging difficult to perform correctly, and difficult 
to interpret.  

First and foremost, it is crucial that the entire thoracic 
cavity be included on the radiograph. This means that 
you must include the most superior portion of the chest 
(apices) to the most distal and lateral portions (lateral 
chest wall and costophrenic angles). If all the chest 
structures are not included on the radiograph, the 
physician cannot accurately diagnose the patient. The 
diligent radiographer should not let indolence dictate 
whether an exam is repeated. If all the AOI is not on the 
image, it must be repeated to include all the chest 
structures.  

1. Whenever possible, chest radiography should be 
performed with a grid. A grid is a device that is made 
of strips of lead and is placed between the patient and 
the IR for the purpose of absorbing scattered and 
secondary radiation before it reaches the image, thus 
improving image quality. The larger the object 
radiographed; the more scatter is produced. Scatter 
adds unwanted density to the radiograph, producing a 
hazy grayness over the entire image, reducing 
visibility of chest structures. By using a grid, the 
unwanted scattered radiation is absorbed before it 
can reach the image and cause fog density. The 
general rule concerning the use of grids is if the body 
part is 12 cm or greater use a grid. 

2. A grid should also be used when high kV techniques 
are used. High kV should always be used for chest 
imaging, so grids are essential in the production of 

Fig. 19 Lateral decubitus radiograph 

Fig. 18 Lateral decubitus position 

Fig. 20 Chest without and with grid 
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diagnostic chest radiographs. High kV produces a 
long scale of contrast (many shades of gray) on the 
radiograph. Each shade of gray is a piece of patient 
information. The thoracic cavity is comprised of 
many different types of body tissue from very dense 
bone to air. To demonstrate all these structures 
properly, you need to use a high optimal kV 
technique. Visibility of detail is greatly improved 
with a grid and high kV.3 

3. It is also important that proper mAs is utilized to 
produce the correct density levels of the chest 
structures. This depends on several factors. 
Obviously your first consideration would be body 
habitus. The size and shape of the patient directly 
determines how much radiation is needed. A patient 
who weighs 100 pounds will not need as much 
radiation as a patient who weighs 300 pounds to 
produce the same level of density on the radiograph. 
Pathology also plays a significant role in the 
production of diagnostic chest radiographs. Many 
conditions within the thoracic cavity add tissue 
density to the chest cavity, either through fluid or an 
actual increase in tissue. Conditions such as pleural 
effusion and congestive heart failure (CHF) produce 
fluid in the lung fields. Other conditions such as 
black lung, malignancy, and TB add actual tissue or 
calcifications to the lung fields. Exposure factors 
need to be increased to provide enough radiation to 
properly demonstrate these densities on the 
radiograph. Other conditions such as emphysema or 
a pneumothorax place increased air in the thoracic 
cavity and thus requires less radiation to properly 
demonstrate these conditions. It takes less radiation 
to demonstrate an air-filled structure than one with 
more actual tissue density. So, a combination of 
body habitus and pathological condition will 
determine mAs requirements for each individual 
patient.3 

Pediatric Chest Examinations 

For pediatric examinations, the radiographer must 
possess ample knowledge of anatomy, radiation 
protection, proper radiographic techniques, and patient 
care to produce diagnostic radiographs successfully and 
safely for pediatric patients. They must also be 
comfortable and confident working with children. 
Pediatrics covers birth 
to near adulthood, 
including children 0 to 
14 years of age and 
adolescents 15 to18 
years of age. These 
patients account for 
approximately 15% to 
20% of all medical 
patients.4 While many 
things are similar 

between children and adults, such as image critique and 
basic positioning, there are many more differences than 
similarities.  

The first thing that the radiographer must remember is 
that a child is not just a small adult. They are physically 
and mentally different in their makeup and must be 
handled accordingly. Besides the visible size difference 
in pediatric patients, pediatric bone is higher in water 
content than adult bone and has a lower mineral content 
because these bones are still forming and growing.5 This 
is more evident in younger patients. Immature lung 
physiology in infants can also provide problems with 
chest radiography.  

With all these differences, the same radiographic 
exposure techniques cannot be used for children of 
varying ages and the same techniques cannot be used for 
children that are used for adults. Less radiation is 
required to demonstrate structures within the infant, more 
in the toddler, even more in the child, and so on into 
adolescence until they reach adult size and physical 
maturity. Over-penetration of chest structures by using 
too high kVp or excessive density from too much mAs 
can not only make the image non-diagnostic, but the 
pediatric patient receives an unnecessarily higher 
radiation exposure. In addition to this, the radiograph 
must now be repeated to produce a diagnostic 
radiograph, thus causing the patient to receive additional 
radiation exposure. These developmental factors must be 
taken into consideration before the pediatric patient is 
positioned and the exam has begun. A general age/size 
appropriate pediatric technique should be set on the 
control panel before the exam begins and then adjusted 
accordingly before the exposure is made.   

Besides the obvious differences in physical make up of 
children, we must also consider and always be aware of 
the mental and emotional development of our pediatric 
patients. We cannot speak and treat children, especially 
young children, as we do our adult patients. We also 
cannot treat children of all ages the same. Each age group 
offers its own challenges for the radiographer and should 
be handled on an individual basis. Young infants are not 
aware of their 
surroundings. Their 
basic needs during the 
exam are warmth and 
security. Children 
between the ages of 6 
months and 2 years are 
often the most volatile. 
They are at the age that 
they are fearful of being 
away from their parents.  
They do not like their 
movements restricted, 
and the immobilization 
process for the exam is 

Fig. 21  Pediatric differences 

Fig. 22 Pediatric challenges 
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often more difficult. Using good immobilization 
techniques and equipment is less traumatizing for the 
child and more successful than if several radiographers 
in lead aprons hold them down. As a child gets into 
preschool years, the exams become easier.  

As a radiographer, you do have to be more creative to 
engage these children and make the exam a successful 
one. This age group is very imaginative and curious. 
Depending upon your approach, these traits can be a 
hindrance or some help. One of the most important tools 
that you have available is your communication skills. 
These skills can make the difference in every exam and 
with each individual patient.4 

1. Imaging Procedures 

Have the exam room prepared before you bring the child 
into the room. If you are using a digital imaging system, 
have the IR placed where it should be, the tube in a 
reasonably good position, and all immobilization tools at 
one end of the table. Having all this ready will decrease 
the amount of time that the child must sit and think about 
what is going to happen, and less time to become 
frightened. If they see you bringing out lots of 
equipment, they may become scared and think the exam 
is more involved than it is. The implementation of digital 
radiography (DR) systems has increased the speed and 
efficiency in which pediatric radiology can be 
performed. Cassettes are not needed, and you can view 
the radiographic image in a matter of seconds and know 
if you have a diagnostic examination almost 
immediately. This allows you to make the exam as short 
as possible without frightening the child.  Move quickly 
and efficiently but without appearing rushed or in a 
frenzy as that may also upset your patient.  The quicker 
and more smoothly the exam goes, the better it will be 
for everyone involved. 

2. Immobilization Techniques 

One of the biggest problems that the radiographer will 
experience in pediatric chest imaging is motion. As 
already mentioned, most young 
children are afraid of the medical 
setting and feel threatened during the 
radiographic exam. They do not want 
to hold still for the procedure. In some 
instances, the child is simply too young 
to understand or is unable to hold a 
position for very long without moving. 
If it is an exam that requires an upright 
position, many children have not 
developed good balance yet, and are 
not able to stand still, therefore causing 
motion on the radiograph. For these 
situations, immobilization devices and/or 
parent assistance are necessary to 
successfully complete the exam and 
produce a diagnostic radiograph. You 
will know the age of your patient before 

you begin the exam. This 
gives you an idea of the 
items that you need to 
have ready to use for 
immobilization.  

Immobilization is the 
second most important 
tool in pediatric chest 
imaging, second only to 
communication. When 
using immobilization 
devices and techniques, a 
radiographer needs to be 
professional, gentle, and 
kind. Remember that the goal is to achieve diagnostic 
radiographs with as little discomfort (mental and 
physical) to the patients and their families as possible. 
Immobilization should not be a traumatic event or torture 
to the child, and it should never cause harm to your 
patient. Restraining a patient can be done carefully and 
gently. These techniques are learned over time. A new 
radiographer can learn these techniques from an 
experienced tech so that they are better equipped for 
these situations. Proper use of parent aid, immobilization 
techniques, and equipment will make these exams 
successful.  

In 1960, a very popular 
and effective upright 
immobilization device 
was invented for babies 
and toddlers called the 
Pigg-O-Stat. This device 
allows for upright exams 
of the chest without 
motion. The inventor of 
the Pigg-O-Stat was a 
radiographer named 
James Pigg, Sr. Mr. Pigg 
understood the importance 
of proper positioning and immobilization for infants and 
small children and developed a piece of equipment that 
makes this possible.  

A popular technique for infants for recumbent exams is 
called the papoose or bunny technique. This involves 
immobilizing the patient’s arms, legs, and torso in a sheet 
to prevent motion during the exam. There are other types 
of immobilization devices out there that can be 
purchased by your facility and some facilities have 
invented their own. The important thing to remember is 
that the device must be effective, not hinder the 
examination, and be safe for the child.7 These 
immobilization devices and techniques do not hurt the 
child in any way, but as with most small children they 
can be vocal about their displeasure with being restricted. 

Many radiographers do not like to use immobilization 
devices. They are uncomfortable using them and feel that 

Fig. 25 Pigg-O-Stat 

Fig. 24 The Pediatric Radiology 
Chair developed by Medicus 
Health Photo courtesy of  Medicus Health 

Fig . 23 Pedia 
Poser Chair by 
Clear Image 
Devices. Photo 

courtesy of  Clear 
Image Devices 
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they are being mean to the child. When done properly, 
immobilization techniques and devices are invaluable to 
the safe production of diagnostic radiographs. The 
radiographer must remember that producing a diagnostic 
radiograph is their main goal. The child is having an       
x-ray because of an illness or injury and the image must 
be properly evaluated to diagnose and treat this child. 
Motion on the radiograph destroys detail and is 
unacceptable. A small fracture, mass, effusion, 
pneumothorax, etc. may be missed on a poor-quality 
radiograph. The radiographer should not turn in an 
inadequate radiograph and the physician should not 
accept it. 

3. Pediatric Chest Exam 

The most common pediatric exam done in radiology is 
the chest x-ray. This 
exam can be done to 
detect many 
illnesses and 
conditions. For 
example, the 
physician may be 
evaluating the child 
for asthma, 
pneumonia, 
pneumothorax, effusion, cancer, or looking for foreign 
bodies. The examinations are the same as for adults, PA 
or AP and lateral projections. Even for children, chest 
radiographs should be done upright whenever possible. 
The upright position offers the most information and 
allows the child to take in a deeper breath. On very 
young infants, this exam is done recumbent. Once the 
child is big enough, they should be done upright.  

The Pigg-O-Stat is one of the best devices for this 
upright procedure. When using this device, explain to the 
parent its purpose and that it does not harm the child. 
This device can look rather frightening to the parent. The 
child will not like it simply because they are confined. 
Using this device is a 2-person job. One person places 
the child into the device and holds up their arms while 
the other person positions the plexiglass around the child 
and straps it closed.  

The most important part of performing chest imaging is 
to be sure that there is no rotation or motion on the 
radiograph. Using a short exposure time and proper 
immobilization techniques will help with motion and 
positioning challenges. It is also important to remove the 
arms and scapula from the AOI to prevent 
superimposition of these structures onto the lung field. 
Most babies and toddlers will cry during the examination 
simply because they are unhappy with being in the Pigg-
O-Stat. This helps the radiographer obtain a better 
radiograph by making the exposure on full inspiration 
thus demonstrating maximum lung fields.  

As children get older and no longer fit into the Pigg-O-
Stat, other techniques must be used. Young children 

between the ages of 3 
and 10 have a short 
attention span and are 
very curious. They tend 
to fidget and wiggle for 
no apparent reason. 
They also have poor 
balance at that age. 
These factors cause 
motion and mal 
rotation on the 
radiograph. Having 
them seated for the chest exam is the best option.  The 
radiographer can use a large wooden box or stool placed in 
front of the chest board. Depending upon the design of the 
x-ray room, the x-ray table itself may slide all the way 
down to the chest board. With this design the child can sit 
on the end of the x-ray table facing the upright Bucky for 
the PA and with their left lateral chest wall against the 
board for the lateral projection. Just as in adult chest 
radiography, high optimal kVp is desired to provide 
proper penetration and produce appropriate gray scale on 
the image. On a radiograph with appropriate inspiration, 8 
to 10 posterior ribs should be seen within the lung fields.  

Geriatric Chest Examinations 

Geriatric examinations can be equally or sometimes even 
more difficult than pediatric radiographic exams. The 
patient may be physically or mentally unable to assist in 
the examination and because they are an adult, their size 
makes it more difficult to perform the procedure. To my 
knowledge, there are no special immobilization devices 
like the Pigg-O-Stat used for adult chest radiography, so 
the radiographer must use knowledge and ingenuity to 
successfully perform geriatric chest examinations.  

A percentage of the adult population is considered frail 
elderly.  They are often individuals over the age of 65 who 
show signs of decreased health and infirmity. Many are 
dependent on others for their activities of daily living 
(ADL) and often cannot 
ambulate 
independently. Some 
are frail secondary to 
illnesses such as 
Alzheimer’s disease, 
osteoporosis, etc. These 
conditions can cause 
the elderly patient to be 
unable to perform the 
examination as well as 
a healthy adult.8 The 
radiographer must 
obtain the most 
diagnostic chest 
radiograph possible while accommodating the patient’s 
poor physical condition. It may be necessary to alter the 
position from a standing to a seated or even stretcher 

Fig.  26 Chest x-ray with swallowed foreign 
object Photo courtesy of Xray2000 Nick’s Website 

Fig. 27 Older children 

Fig. 28 Geriatric patient 
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position.  

In geriatric 
imaging, one factor 
that may hinder the 
radiographic chest 
examination is 
equipment that is 
necessary for the 
geriatric patient to 
get around or even 
to survive. Some 
elderly patients 
walk with canes or 
walkers; others are in wheelchairs or on stretchers. Some 
patients may be wearing orthotic equipment (braces) such 
as spinal braces, cervical collars, or prosthetic limbs. 
Some patients may have indwelling tubes such as feeding 
tubes, a colostomy, or a peg tube. Any of these items can 
be obstacles that the radiographer must work around to 
produce a diagnostic chest radiograph.  

1. Imaging Procedures 

It is important to provide the geriatric patient with a 
device to hold onto to help steady them during the upright 
chest examination. For the PA projection of the chest, the 
patient can often hold onto the upright chest board for 
support. If they are still able to use their walker for 
support, you should allow them to do so if it does not 
diminish the quality of the radiograph. It is a good idea to 
have a walker in your x-ray department to be used by 
patients who may not normally use a walker but might 
need additional help to stay steady for the chest 
examination. When allowing the patient to use the upright 
chest board to hold on to, be sure that the patient is in the 
center of the IR to ensure that you include the entire AOI.  

A good percentage of geriatric patients cannot stand up 
for a chest radiographic exam. Whenever possible, chest 
radiography is done upright so that fluid can be better 
visualized in the costophrenic angles, air/fluid levels can 
be observed, and the heart and great vessels will not 
appear engorged due to positioning. If a patient cannot 
stand, it is okay to do the exam with them sitting. This can 
be done either on a stool or in the wheelchair depending 
upon the patient’s condition. If the patient is physically 
able to sit on the stool this is the better choice, because it 
can be done with the patient sitting in front of the chest 
board. Some wheelchairs have removable arms and backs 
that fold down, which could make this possible as well. 
Depending upon the design of the chest board and Bucky 
tray, and the condition of the patient, this can be done PA 
or AP. An AP projection may be the only choice if the 
chest board cannot be lowered enough for a PA due to 
design. If the patient is unable to sit on a stool without 
motion, then the patient should be done in the wheelchair. 
If the back cannot be removed, an AP projection with the 
IR placed directly behind the patient, is an option.  

Although many radiographers will not attempt it, a lateral 

projection can be done in 
the sitting position as well. 
If the patient is on a stool, 
the radiographer can 
simply turn the patient to 
the right, placing the left 
side against the chest 
board. If the patient is 
unable to hold up his arms, 
a locked IV pole can serve 
to aid the elderly patient in 
keeping their arms 
elevated for the lateral 
chest examination. Contrary 
to popular belief, a lateral 
chest radiographic 
examination can also be performed in a wheelchair. Place 
the wheelchair in front of the chest board with the patient 
in the left lateral position. Blankets, sheets, or towels can 
be placed behind the patient, moving him forward, away 
from the bars of the chair back.  

In some instances, the geriatric patient’s condition 
prevents the patient from sitting up on their own. If the 
patient comes to the facility on a stretcher and their 
physical condition does not allow them to sit up, an AP 
only radiograph is performed on the stretcher. The head 
of the stretcher should be elevated as much as possible to 
obtain a semi-fowler’s position, which offers the 
physician more diagnostic information than a supine 
examination. With practice and diligence, the 
radiographer can learn to deal effectively with challenges 
that arise in geriatric imaging.  

Chest Conditions 

By knowing and understanding your patient’s conditions 
or illnesses or what the physician is looking for on the 
chest radiograph can provide the most information to 
help produce a diagnostic chest radiographic examination 
without repeats required.  

Smoking, infections, environment, and genetics are 
responsible for most lung diseases. Let’s discuss some of 
the conditions and 
illnesses that you may 
see in chest imaging.  

1. Tuberculosis 

Tuberculosis (TB) is 
an incurable 
contagious bacterial 
infection that is most 
often spread through 
airborne transport. At 
one time it was very 
prevalent. In 1921, the 
first vaccine was 
developed for TB. 
Although an incurable 

Fig. 29 Use of walker 

Fig. 30 Lateral chest 
radiograph in wheelchair 

Fig. 31 Tuberculosis Image 
courtesy of Wikimedia Commons 
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disease, its symptoms can be treated, and the spread of the 
disease contained. The elderly, infants, and persons with 
weakened immune systems are at a higher risk to contract 
TB.10   

TB, which is preventable and treatable, remains the 
world’s deadliest infectious-disease killer. In 2021, out of 
7,860 cases reported in the United States, 5,756 of them 
were in non-U.S. born individuals. While there is a 
vaccine for TB called Bacillus Calmette-Guerin (BCG), it 
is not generally recommended in the United States due to 
a low incidence of tuberculosis infection. It is used in 
some countries to prevent severe forms of TB in children.  

Diabetes is now being studied regarding the increase of 
TB. Patients who are diabetic may have difficulty 
absorbing medications to treat TB, leading to under 
medication. Under medication is how TB bacteria 
develops resistance to drugs. Diabetic patients who 
contract TB become ill up to 3 times quicker than the 
general population. It is thought that diabetes may 
contribute to the TB epidemic worldwide.11 On a chest 
radiograph, TB will increase density in the thoracic cavity 
and require an increase in technical factors.  

2. Pertussis 

Another lung disease is pertussis, also known as 
whooping cough because of the whooping sound that 
someone makes when gasping 
for air after a fit of coughing. 
Pertussis is caused by the 
bacteria Bordetella pertussis. 
The bacteria stick to the cells 
lining the lungs and produce a 
toxin that inhibits lung 
function. The cough caused by 
this illness can be so intense 
that patients can vomit, suffer 
broken ribs, and rupture blood 
vessels in their eyes. Coughing 
fits due to pertussis infection 
can last for up to 10 weeks or 
more; some people know this 
disease as the 100-day cough. 

While it is not fatal in the adult population, it can be fatal 
in infants. In 2014, worldwide, there were an estimated 
24.1 million cases of pertussis and about 160,700 deaths 
in children younger than 5 years. Compared with the 1999 
estimates published in 2003 (30.6 million pertussis cases 
and 390 000 deaths from pertussis in children younger 
than 5 years), the numbers of cases and deaths of pertussis 
have fallen substantially. Model sensitivity emphasized 
the importance of better surveillance to improve country-
level decision making and pertussis control. 

In 2012, the most recent peak year, CDC reported 48,277 
cases of pertussis in the United States, but many more go 
undiagnosed and unreported. This is the largest number of 
cases reported in the United States since 1955 when 
public health experts reported 62,786 cases. 

On a chest 
radiograph, whooping 
cough may show 
inflammation or fluid 
in the lungs, which 
can be a sign of 
pneumonia. 
Clinicians generally 
treat pertussis with 
antibiotics, which are 
used to control 
symptoms and to prevent infected people from spreading 
the disease. 

3. Pneumonia 

There are many conditions that are common and/or 
chronic conditions that you may see when routinely 
performing chest radiography. Pneumonia is an acute 
infection of the lung tissues that impairs the exchange of 
gases within the 
lung parenchyma. 
Pneumonia was 
the nineth leading 
cause of death in 
the United States 
in 2020.  

There are many 
different types 
and causes of 
pneumonia. 
Pneumonia can be 
bacterial, viral, 
fungal, mycoplasmal, protozoal, mycobacterial, or 
rickettsial in origin. A patient may have 
bronchopneumonia (pneumonia of the distal airways and 
alveoli), lobular pneumonia (involving part of a lobe), or 
lobar pneumonia (involving an entire lobe or lobes). 
Rather than by some sort of infection, pneumonia can also 
be caused by inhaling or aspirating some sort of pathogen, 
lung damage from chemicals or by hematogenous spread 
of bacteria from another part of the body.13   

There are many factors that 
make a person more 
susceptible to pneumonia. 
Old age greatly increases 
the risk of developing 
pneumonia. Persons with 
cancer or a decreased 
immune system are more 
susceptible. A person who 
has a tracheotomy or a 
nasogastric tube (NG) is at 
greater risk. The 5 most 
often recognized symptoms 
of pneumonia are, 
coughing, sputum production, 
pleuritic pain (pain related to 
inflammation of the pleurae), 

Fig. 32 Young boy with pertussis 

Fig. 33 Anteroposterior thorax imaging 
showed bilateral pneumonia  

Fig. 35 Chest radiograph of the 
lungs of a patient with 
pneumonia 

Fig. 34 Pneumonia 
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chills, and fever.  Complications that can occur with 
pneumonia include respiratory failure, pleural effusion, 
and empyema (pus in a body cavity).13 Pneumonia on a 
chest x-ray will show infiltrates (ill-defined opacities), 
pleural effusions (excess of fluid in the pleural space), 
patchy consolidation (solid dense mass), and often hilar 
enlargement (refers to lymph nodes within the lung 
hilum). 

4. Pulmonary 
Edema 

Pulmonary edema 
is accumulation of 
fluid in the 
extravascular 
spaces of the lungs. 
This can be a 
chronic condition, 
or it can develop 
quickly and become 
fatal. Pulmonary 
edema can be caused 
by left ventricular 
failure due to cardiac disease, rapid infusion of excessive 
amounts of IV fluids, impaired lung lymphatics from 
Hodgkin’s or radiation treatment, as well as other 
conditions. Symptoms of pulmonary edema include 
dyspnea (difficulty breathing) with exertion, coughing, 
and labored breathing.  Pulmonary edema on a chest 
radiograph demonstrates diffuse haziness of lung fields, 
pleural effusion (excess of fluid in the pleural space), and 
cardiomegaly (enlargement of the heart).13 

5. Atelectasis 

Atelectasis is the incomplete expansion of lobules or lung 
segments, resulting from partial or complete lung 
collapse. Atelectasis can be either chronic or acute. When 
atelectasis occurs, there is decrease in the exchange of O2 
and CO2 in the lung tissues producing hypoxia (decrease 
of oxygen in blood and tissues). Atelectasis can be caused 
by bronchial occlusion 
from a mucous plug, 
occlusion by a foreign 
body, bronchogenic 
carcinoma, pulmonary 
edema, or inflammatory 
lung disease. Often 
patients with COPD 
develop atelectasis. 
Any condition that 
hinders full lung 
capacity can lead to 
atelectasis. Surgical 
incisions, upper 
abdominal or thoracic 
surgery, rib fractures, 
tight dressings around 
the chest area, obesity, 

and prolonged immobility can reduce lung capacity, 
leading to atelectasis.13 Symptoms indicating atelectasis 
include dyspnea, anxiety, cyanosis (bluish color to skin 
due to decreased oxygen in the blood), and tachycardia 
(rapid heartbeat). Atelectasis can cause compensatory 
hyperinflation of the unaffected lung, mediastinal shift to 
the effected side, and elevation of the ipsilateral (same 
side) hemidiaphragm. A chest radiograph might 
demonstrate horizontal lines in the lower lung zone with 
segmental or lobar collapse and dense shadows often seen 
with hyperinflation of surrounding lung zones. 

6. Pneumothorax  

A pneumothorax is accumulation of air or gas between the 
visceral and parietal 
pleurae.  The amount 
of gas or air that is 
trapped in the 
intrapleural space 
(the space between 
the pleurae) 
determines the 
amount of lung 
collapse. A 
pneumothorax can be 
a spontaneous 
pneumothorax, a 
traumatic 
pneumothorax, or a 
tension pneumothorax.  

Spontaneous pneumothoraces occur in otherwise healthy 
individuals usually between the ages of 20 and 40. They 
can be caused by lesions that erode into the pleural space, 
air leaking from a ruptured congenital bleb adjacent to the 
visceral surface near the apex, or from an emphysematous 
bulla that ruptures during exercise or strenuous coughing.  

Traumatic pneumothoraces typically occur from a 
penetrating chest injury such as stab wound or gunshot or 
by an intrathoracic invasive procedure such as central 
venous (CV) line placement, intrathoracic biopsy, thoracic 
surgery, or thoracentesis.  

A tension pneumothorax can occur from positive pleural 
pressure developing in a different area from a traumatic 
pneumothorax. If air 
enters the pleural 
space through an 
opening or tear in the 
lung tissue, but is 
unable to exit through 
the same vent, every 
inspiration traps air 
within the pleural 
space, resulting in 
positive pleural 
pressure, which can 
cause collapse of 
ipsilateral lung. A 

Fig. 36 Pulmonary edema James Heilman, MD, CC 
BY-SA 3.0 <https://creativecommons.org/licenses/by-
sa/3.0>, via Wikimedia Commons 

Fig. 37 Atelectasis of the lower right 
lobe seen on chest x-ray Hellerhoff, CC BY-
SA 3.0 <https://creativecommons.org/licenses/by-
sa/3.0>, via Wikimedia Commons 

Fig. 38 Pneumothorax 

Fig. 39 Pneumothorax with chest tube 
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patient can develop an open tension pneumothorax, which 
usually occurs with trauma allowing air to flow between 
the pleural space and the outside of the body, or a closed 
tension pneumothorax, which means that air enters the 
pleural space directly from the lungs.  

Symptoms of a pneumothorax include sudden, sharp 
pleuritic pain made worse with movement of the chest, 
breathing, or coughing. Other symptoms are shortness of 
breath, cyanosis, and respiratory distress. A chest 
radiograph demonstrates air in the pleural space and 
possibly mediastinal shift.13 

7. Chronic Obstructive Pulmonary Disease 

Chronic obstructive pulmonary disease (COPD) is chronic 
airway obstruction caused by emphysema, chronic 
bronchitis, asthma, or a combination of these. COPD 
affects 16 million Americans and can be caused by 
smoking, recurrent or chronic respiratory infections, air 
pollution or allergies. Hereditary factors can predispose an 
individual to COPD.13 Since COPD involves 3 very 
different diseases separately or combined, I discuss each 
of them briefly.   

• Emphysema is the 
abnormal irreversible 
enlargement of air 
spaces distal to the 
terminal bronchioles 
of the lungs due to 
obstruction of 
alveolar walls 
resulting in decreased 
elasticity of the lungs. 
Emphysema is the 
most common cause 
of respiratory related 
deaths in the US. 
Emphysematous 
patients experience 
symptoms of dyspnea, 
chronic cough, anorexia, 
weight loss, malaise (a 
feeling of general 
discomfort or uneasiness), and development of a 
barrel chest. They may experience complications such 
as recurrent respiratory tract infections and respiratory 
failure. Chest radiographs demonstrate flattening of 
the hemidiaphragms, decreased vascular markings, a 
large retrosternal air space, over aeration of the lung 
fields, a vertically aligned heart, and an enlarged AP 
chest diameter.13 

• Chronic bronchitis is an obstructive disorder with 
increased mucous production and a productive cough. 
It can be caused by smoking, breathing large amounts 
of secondhand smoke, and hypertrophy or hyperplasia 
of bronchial mucous glands. Patients with chronic 
bronchitis often experience symptoms of exertional 
dyspnea, productive cough with increased sputum 

production, weight 
increase due to 
edema, cyanosis, 
copious sputum 
(gray, white, or 
yellow), and 
wheezing. A chest 
radiograph might 
demonstrate 
hyperinflation with 
increased 
bronchovascular 
markings.13  

• Asthma is an increase 
in bronchial activity to 
a variety of stimuli 
producing episodes of bronchospasm with airway 
obstruction and airway inflammation. Asthma is a 
condition that can be caused by allergy and is often 
hereditary. 
Symptoms of 
asthma include 
dyspnea, 
wheezing, 
cough 
production, 
feelings of 
chest tightness, 
and feelings of 
being unable to 
breathe. During 
an asthma attack, 
a chest radiograph may demonstrate hyperinflated 
lungs with air trapping. When the patient is 
asymptomatic, the chest x-ray is normal.13   

8. Pneumoconiosis  

Pneumoconiosis is a general term that covers a variety of 
respiratory disorders characterized by inflammation often 
leading to fibrosis of the lungs caused by the inhalation of 
various kinds of dust. Some of these diseases include 
silicosis, asbestosis, and anthracosis.14 

• Silicosis is a progressive disease characterized by 
nodular lesions 
in the lungs. It is 
the most 
common form of 
pneumoconiosis. 
Silicosis is 
caused by 
inhaling silica 
dust. Concrete 
workers and 
workers who use 
sand blasters are 
susceptible to this 
disease. In the 

Fig. 40 A lateral chest of a person 
with emphysema James Heilman, MD, 
CC BY-SA 3.0 <https://
creativecommons.org/licenses/by-sa/3.0>, 
via Wikimedia Commons 

Fig. 41 Bronchitis 

Fig. 43 Silicosis 

Fig. 42 Asthma diagram 
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early stages silicosis has no symptoms. As the disease 
progresses, the patient may experience dyspnea 
(shortness of breath ) with exertion, tachypnea (rapid 
breathing), and an insidious dry cough. As the disease 
worsens, the SOB becomes more severe. The patient 
experiences increased coughing with pulmonary 
hypertension, ventricular failure, and an increased 
incidence of TB.14 Silicosis on a chest radiograph 
appears as small nodular densities throughout both 
lung fields, being more prominent in the upper 
quadrants. 

• Asbestosis is characterized by diffuse interstitial 
fibrosis within the lungs caused by breathing asbestos. 
Upon inhalation, the asbestos assumes a longitudinal 
orientation within the airways and moves in the 
direction of the airflow. It then penetrates the 
bronchioles and alveolar walls. Asbestos related 
disease can occur in families of asbestos workers 
because of asbestos exposure on the worker’s clothing 
permeating the air within their home. Symptoms of 
asbestosis may appear before it is visible on a chest 
radiograph. Symptoms may include SOB with 
exertion and eventually SOB at rest. The patient may 
experience a dry 
cough, chest pain, 
tachypnea, and 
recurrent respiratory 
infections. Pulmonary 
hypertension, right 
ventricular 
hypertrophy, and 
clubbing of the 
fingers may occur.14 

Once the disease has 
progressed, a chest 
radiograph may 
demonstrate fine, 
irregular, linear 
diffuse infiltrates. 
Extensive fibrosis may 
result in a ground-glass 
or honeycomb 
appearance of the 
lungs. Pleural thickening, calcification, and bilateral 
blunting of costophrenic angles may develop. The 
patient may also develop cardiomegaly with shaggy 
heart borders. 

• Anthracosis is a progressive nodular pulmonary 
disease caused by breathing in coal dust. It is most 
often called black lung or coal miner’s 
pneumoconiosis. Prolonged inhalation of the coal dust 
particles leads to formation of macules around the 
bronchioles, leading to atrophy of supporting tissue, 
which causes permanent dilation of small airways. 
Anthracosis can affect one or both lungs. Over time 
small lung opacities develop into masses of fibrous 
tissue, which can enlarge and coalesce causing gross 

distortion of pulmonary structures. Like other 
pneumoconiosis, black lung may have no early 
symptoms. As the disease progresses, the patient may 
experience exertional shortness of breath (SOB), a 
productive cough with inky-black, milky, gray, or coal
-flecked sputum. The patient will likely have recurrent 
bronchial and pulmonary infections that produce 
yellow, green, and thick sputum. Complications 
include pulmonary hypertension, pulmonary TB, 
chronic bronchitis, and emphysema.14 A chest 
radiograph demonstrates small opacities throughout 
the lungs, but more prominent in the upper quadrants. 
As the disease progresses the opacities will increase in 
size and number 
and may exhibit 
cavitation. 
According to a 
2018 report by 
the National 
Institute for 
Occupational 
Safety and 
Health (NIOSH), 
1 in 10 
underground 
coal miners who 
have worked in 
mines for at least 
25 years were identified as having black lung. Coal 
miners in central Appalachia are disproportionately 
affected with as many as 1 in 5 having evidence of 
black lung–the highest level recorded in 25 years.24 

Summary 

As you can see, there are many conditions that affect the 
thoracic cavity and we have only scratched the surface. 
The combined complications of many different disease 
processes and the variety of structures within the thoracic 
cavity, as well as differences in patient’s body habitus, 
makes diagnostic chest radiography challenging. It 
requires training, knowledge, and dedication to your 
patients, your physicians, and your profession to routinely 
produce quality diagnostic chest radiographs. This 
requires that the radiographer take the time to properly 
position the patient and apply appropriate technique to 
produce optimal chest radiographs. Accuracy and quality 
should be your goal when performing chest radiography.  

References 

1. Hobbs D. Chest Radiography for Radiologic 
Technologists. Radiol Technol. July/August 2007; 78(6): 
494-516. http://asrt.mycrowdwisdom.com/diweb/catalog/
item/eid/104195?_ga=1.2.946307687.143. Updated 
2016. Accessed June 22, 2022. 

2. Chest X-ray. RadiologyInfo.org Web Site.  https://
www.radiologyinfo.org/en/info/chestrad. Reviewed on 
June 15, 2020. Accessed June 22, 2022 

3. Gregg PI, Watson A. Adventures in Radiography (From 

Fig. 44 Lateral chest of asbestosis 
show plaque above diaphragm User 
Clinical Cases on en.wikipedia, CC BY-SA 2.5 
<https://creativecommons.org/licenses/by-
sa/2.5>, via Wikimedia Commons 

Fig.45 Anthracosis 

http://asrt.mycrowdwisdom.com/diweb/catalog/item/eid/104195?_ga=1.2.946307687.143
http://asrt.mycrowdwisdom.com/diweb/catalog/item/eid/104195?_ga=1.2.946307687.143
https://www.radiologyinfo.org/en/info/chestrad
https://www.radiologyinfo.org/en/info/chestrad


Page 19 X -RAY NEWS VO LUME 28,  ISSUE  3  

Each year, X-Ray News subscribers 
will receive an email reminder to 
complete CE 
requirements by 
December if they renew 
in the following year. 

CURRENT EMAIL? 

Ruth Ann Cooper, R.T. (R) (ARRT) has several years of 
experience in general radiography, CT scanning, and 
mammography. For many years now, Ruth Ann has 
specialized in orthopaedics from imaging to assisting the 
physician with all procedures. She is also cross-trained in 
laboratory skills and medical transcription.  

the Inside Out). Nashville, TN: Adventures in 
Publishing. 2008. 

4. Rinck P. Pediatric Radiology Requires Wide Skill Set. 
Diagnostic Imaging Web Site. 
https://www.diagnosticimaging.com/view/pediatric-
radiology-requires-wide-skill-set. Published May 1, 
2007. Accessed June 22, 2022.  

5. Egol KA, Koval KJ, Zuckerman JD. Handbook of 
Fracture. 6th ed. Philadelphia, PA: Wolters Kluwer: 
2020. 

6. Lowery B. Baby X-ray [blog]. 
http://blowery.org/2008/04/02/baby-xray/ Published 
April 2, 2008. Accessed June 22, 2022. 

7. Paediatric Chest Immobilisation Devices. 
wikiRadiography Web Site. 
http://www.wikiradiography.net/page/Paediatric_Chest_
Immobilisation_Devices. Updated November 11, 2020. 
Accessed June 22, 2022.  

8. Chronic Care in America: A 21st Century Challenge. 
Institute for Health and Aging Publication. 
http://research.policyarchive.org/21814.pdf. Published 
Nov 1996. Accessed June 22, 2022. 

9. Long BW, Rollins JH, Smith BJ. Merrill’s Atlas of 
Radiographic Positioning & Procedures. Vol. 1. 14th 
ed. St Louis, MO: Elsevier: 2019. 

10. Pulmonary tuberculosis. Medline Plus Medical 
Encyclopedia Web Site.  
https://medlineplus.gov/ency/article/000077.htm.  
Updated on December 24, 2020. Accessed June 22, 
2022. 

11. McKay B. TB’s Global Resurgence Amplifies U.S. 
Risk. The Wall Street Journal. 
http://www.wsj.com/articles/SB10001424127887324296
604578178314246581852. Published December 18, 
2012. Accessed June 22, 2022. 

12. Willingham E, Helft L. Why is Whooping Cough Back? 
Nova Web site. 
https://www.pbs.org/wgbh/nova/article/whooping-
cough/. Published September 4, 2014. Accessed June 21, 
2022. 

13. Professional Guide to Disease. 10th ed. Wolters Kluwer: 
1995. 

14. Pneumoconiosis. Mercury Legal Web Site. 
http://www.pneumoconiosis.org.uk/. Published 2015. 
Accessed June 22, 2022. 

15. McCormick R. The Importance of the Chest Radiograph. 
X-Ray News. Mar 2001: 7(1): 4-15. 

16. Lung Diseases Overview. WebMD Web Site. 
https://www.webmd.com/lung/lung-diseases-overview. 
Reviewed April 8, 2020. Accessed June 27, 2022. 

17. Parker MS, Rosado-de-Christenson M, Abbott GF. 
Chest Imaging Case Atlas. 2nd ed. Thieme; 2012. 

18. Long BW, Frank ED, Ehrlich RA. Radiography 
Essentials for Limited Practice. 6th ed. St Louis, MO: 

Elsevier; 2021: 310-340. 

19. Filardo TD, Feng P, Pratt RH, Price SF. Self JL. 
Tuberculosis — United States, 2021. MMWR Morb 
Mortal Wkly Rep. 2022; 71:441–446. 
http://dx.doi.org/10.15585/mmwr.mm7112a1. Accessed 
June 21, 2022. 

20. Okafor CN, Rewane A, Momodu II. Bacillus Calmette 
Guerin. StatPearls Publishing; 2022. Updated May 15, 
2022. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK538185/. 

21. Murphy SL, Kochanek KD, Xu JQ, Arias E. Mortality in 
the United States, 2020. Hyattsville, MD: National 
Center for Health Statistics; 2021. NCHS Data Brief, no. 
427. https://dx.doi.org/10.15620/cdc:112079. Accessed 
June 21, 2022. 

22. Pertussis (Whooping cough) Fast Facts. CDC Web site. 
https://www.cdc.gov/pertussis/fast-facts.html. Accessed 
June 22, 2022. 

23. Chronic Obstructive Pulmonary Disease (COPD) What 
is COPD? CDC Web site. https://www.cdc.gov/copd/
index.html. Accessed June 22, 2022. 

24. Prevalence of Black Lung Continues to Increase Among 
U.S. Coal Miners. NIOSH Publication. CDC Website 
https://www.cdc.gov/niosh/updates/upd-07-20-18.html. 
Updated July 20, 2018. Accessed June 22, 2022. 

25. Sahin H, Stark P. Diagnostic Utility of Chest 
Radiography in Predicting Long-Standing Systemic 
Arterial Hypertension. Aorta (Stamford). 2017;5(6):168-
172. Published 2017 Dec 1. 
doi:10.12945/j.aorta.2017.17.092. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5942550
/. Accessed June 27, 2022. 

26. First published in 2015. Reviewed and updated in 2022. 

https://www.diagnosticimaging.com/view/pediatric-radiology-requires-wide-skill-set
https://www.diagnosticimaging.com/view/pediatric-radiology-requires-wide-skill-set
http://blowery.org/2008/04/02/baby-xray/
http://www.wikiradiography.net/page/Paediatric_Chest_Immobilisation_Devices
http://www.wikiradiography.net/page/Paediatric_Chest_Immobilisation_Devices
http://research.policyarchive.org/21814.pdf
https://medlineplus.gov/ency/article/000077.htm
http://www.wsj.com/articles/SB10001424127887324296604578178314246581852
http://www.wsj.com/articles/SB10001424127887324296604578178314246581852
https://www.pbs.org/wgbh/nova/article/whooping-cough/
https://www.pbs.org/wgbh/nova/article/whooping-cough/
http://www.pneumoconiosis.org.uk/
https://www.webmd.com/lung/lung-diseases-overview
http://dx.doi.org/10.15585/mmwr.mm7112a1
https://www.ncbi.nlm.nih.gov/books/NBK538185/
https://dx.doi.org/10.15620/cdc:112079
https://www.cdc.gov/pertussis/fast-facts.html
https://www.cdc.gov/copd/index.html
https://www.cdc.gov/copd/index.html
https://www.cdc.gov/niosh/updates/upd-07-20-18.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5942550/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5942550/


Page 20 X -RAY NEWS VO LUME 28,  ISSUE 3  

Can also satisfy your CE 
needs for TN medical, 

osteopathic, and podiatric 
limited x-ray licenses. 

 
Click below 

for a 
CE Enrollment Form 

 
RES X-Ray Class for CE 

RES COURSES 

CE CREDITS 

Go to our website at  

www.x-raynews.com 

to find an order form or 
click a link below 

 

1. X-Ray News Order Form 

2. RES Class Enrollment 
Form 

3. RES X-Ray Class for CE 

The Leaders in Education for Limited Radiology 

NEED FORMS 

https://radiologyeducationseminars.com/images/pdf-forms/2022-CE-Class-Reg-Form.pdf
http://www.x-raynews.com
https://x-raynews.com/wp-content/uploads/xrnsubform.pdf
https://radiologyeducationseminars.com/images/pdf-forms/2022-RegforClass.pdf
https://radiologyeducationseminars.com/images/pdf-forms/2022-RegforClass.pdf
https://radiologyeducationseminars.com/images/pdf-forms/2022-CE-Class-Reg-Form.pdf


Page 21 X -RAY NEWS VO LUME 28,  ISSUE  3  

Ruth Ann Cooper, R.T. (R) (ARRT) 

Chest Imaging 
Direct Reading   
DR-108 Post-Test 

Approved for 
 2.0 CE Credits 

1. What is the name for the anatomy that is composed 
of the sternum, thoracic vertebrae, and ribs? 

A. bony thorax 
B. thoracic viscera 
C. pleura 
D. mediastinum 

2. Which ribs are called the false ribs? 

A. upper 7 
B. middle 4 
C. lower 5 
D. last 2 

3. How many lobes compose the lungs? 

A. 2 
B. 3 
C. 4 
D. 5 

4. What is the area called that contains all the thoracic 
organs except the lungs? 

A. bony thorax 
B. thoracic viscera 
C. pleura 
D. mediastinum 

5. The American College of Radiology (ACR) 
recommends regular chest radiographs for what 
sector of the population? 

A. infants 
B. elderly 
C. healthy individuals to rule out unknown disease 
D. critically ill patients 

6. Besides the visible size difference between children 
and adults, what is the difference between pediatric 
and adult bone? 

     1) pediatric bone has a higher water content 
     2) pediatric bone has a lower mineral count 
     3) pediatric bone has more osteoclasts 

A. 1 only 
B. 1 & 2 only 
C. 2 only 
D. 1, 2, & 3 

 

 

 

 

7. What age group can be the most volatile during a 
radiographic examination? 

A. infants 
B. ages 6 months to 2 years 
C. preschoolers 
D. adolescents 

8. What is a popular and effective immobilization 
device to use for upright chest examinations on 
babies and small toddlers? 

A. Pigg-O-Stat 
B. Bucky band 
C. tape 
D. head clamps 

9. What is the main factor that dictates the way that a 
chest examination should be performed? 

A. facility protocol 
B. patient condition 
C. area of interest 
D. physician preference 

10. What is the main benefit of performing the PA 
projection chest radiograph? 

A. It is no different in appearance than the AP 
projection. 

B. It is easier and more comfortable for the patient. 
C. It minimizes magnification of the heart and great 

vessels. 
D. It eliminates the need for suspended respiration. 

11. What must the radiographer do when deviating from 
the standard PA positioning for chest imaging? 

A. Nothing, the doctor will recognize the difference. 
B. Nothing, it will not affect the image. 
C. Charge the patient for the modified positioning. 
D. Indicate on the image how it was performed. 

12. What is the benefit of performing chest radiography 
in the upright position? 

1) gravity aids in lowering the diaphragm 
2) better demonstration of air/fluid levels within 

the lung fields 
3) prevents the appearance of engorgement of 

the pulmonary vessels 

A. 1 & 2 only 

B. 1 & 3 only 
C. 2 & 3 only 
D. 1, 2, & 3 
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13. What is the reason to elevate the patient’s arms above 
their head for a lateral chest examination? 

A. It is not necessary. 
B. To help the patient hold still. 
C. To remove the patient’s arms from the apical 

region. 
D. To make the examination easier for the patient. 

14. Why should the radiographer use high KVP on chest 
radiography? 

1) There are many different densities within the 
thoracic cavity. 

2) Low KVP works just as well as high KVP. 
3) High KVP produces a long scale of contrast. 

A. 1 only 
B. 1 & 3 only 
C. 2 only 
D. 2 & 3 only 

15. What factors affect the density on a chest radiograph? 

1) pathology 
2) patient weight 
3) body habitus 

A. 1 & 2 only 
B. 1 & 3 only 
C. 2 only 
D. 1, 2, & 3 

16. Which of these conditions increase density to the 
patient’s thoracic cavity and result in the need to 
increase mAs? 

1) congestive heart failure 
2) osteopenia 
3) black lung 
4) pneumothorax 

A. 1 & 3 only 
B. 1 & 4 only 
C. 2 & 3 only 
D. 3 & 4 only 

17. Which of these conditions add air to the patient’s 
thoracic cavity and result in the need to decrease mAs? 

A. pleural effusion 
B. black lung  
C. pneumothorax 
D. whooping cough 

18. What is the purpose of a decubitus exam of the chest? 

A. show abdominal gas 
B. demonstrate air/fluid levels within the thoracic 

cavity 
C. better visualize the heart 
D. see the thoracic spine 

 
 
 
 
 

19. What is the purpose of the patient placing the back of 
their hands on their buttocks while doing a PA chest 
radiograph? 

A. raise the apices above the IR 
B. reduce motion 
C. remove the scapulae from the lung fields 
D. allow the patient to take a deeper breath 

20. Why would the radiographer ask the patient to spread 
their feet apart for the lateral projection chest 
examination? 

1) reduce motion 
2) prevent the patient from weaving back and 

forth 
3) stabilize the patient 
4) make the patient more balanced 

A. 1 & 2 only 
B. 2, 3, & 4 only 
C. 3 & 4 only 
D. 1, 2, 3, & 4 

21. What information does the lateral projection of the 
chest provide for the physician? 

1) areas behind the heart 
2) depth perception 
3) interlobar fissures are more easily defined 

A. 1 & 2 only 
B. 1 & 3 only 
C. 2 & 3 only 
D. 1, 2, & 3 

22. When performing a decubitus exam of the chest how 
many minutes should the patient remain in the 
decubitus position to insure accurate diagnostic 
value? 

A. 0 
B. 5  
C. 10 
D. 15 

23. What part of the thoracic anatomy is demonstrated on 
an apical lordotic examination? 

A. costophrenic angles 
B. lung apices 
C. mediastinal structures 
D. entire thoracic cavity 

24. In what year was the first vaccine developed for 
tuberculosis? 

A. 1917 
B. 1920 
C. 1921 
D. 1927 
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25. What is the bacteria that causes whooping cough? 

A. Bordetella pertussis 
B. whooping cough is a viral illness 
C. clostridium botulinum 
D. staphylococcus aureus 

26. Whooping cough is highly contagious and is often 
deadly in what population? 

A. elderly 
B. adolescents 
C. infants 
D. young children 

27. What diseases combine to cause COPD? 

1) pulmonary edema 
2) asthma 
3) chronic bronchitis 
4) emphysema 

A. 1 & 2 only 
B. 1, 2, & 3 only 
C. 2, 3, & 4 only 
D. 1, 2, 3, & 4 

28. Which respiratory disorder is characterized by nodular 
lesions in the lungs? 

A. pneumonia  
B. tuberculosis  
C. silicosis 
D. asbestosis  

29. What is black lung? 

1) anthracosis 
2) a progressive nodular pulmonary disease 

caused by breathing coal dust 
3) coal miner’s pneumoconiosis 

A. 1 & 2 only 
B. 1 & 3 only 
C. 2 & 3 only 
D. 1, 2, & 3 

30. What is a pneumothorax? 

A. It is an acute infection of the lung tissues.  
B. It is the accumulation of air or gas between the 

visceral and parietal pleura. 
C. It is difficulty in breathing. 
D. It is an accumulation of fluid in the lungs. 
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