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New X-Ray Rules Effective 6/6/22
The Board of Radiologic Imaging and Radiation Therapy has given notice
that the new x-ray rules will be effective June 6, 2022. Here are some of
the changes that will affect your limited license:
1.

The passing score for the limited examinations will change from 65% to
70% on June 6, 2022.
2. After your first renewal with the new x-ray board, the due date for proof of
attendance and completion of the required continuing education hours will
change to each license holder’s biennial renewal due date.
3. Required continuing education (CE) will increase to 24 credits after your
first renewal with the new x-ray board.
4. The 2 special credits on rules and ethics will be removed from the rules.

A full copy of the new rules can be found here: https://
publications.tnsosfiles.com/rules_filings/03-05-22.pdf

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.

Renewing in 2023?
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.
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Important Facts to Remember
About Your TN Medical X-Ray License
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

is published 3 to 4 times per year
with each issue containing 2 or 4 credits.
A yearly subscription provides 10 CE credits for TN medical or osteopathic limited x-ray licensees.
Single issues will provide the necessary credits for TN podiatric x-ray licensees.
These CE credits are approved by the Examining Boards of the
Tennessee Health Related Boards.
Copyright © 2022 by X-Ray News, Inc.
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All Rights Reserved

All articles, illustrations, and other materials carried herein are
protected under U.S. copyright laws, and all rights thereto are
reserved by the publisher, X-Ray News, Inc.

Disclaimer

X-Ray News (XRN) has performed diligent efforts to determine
that all content is factual, and has obtained all rights to use any
information or excerpts in all required instances. XRN denies all
claims of liability regarding the content, or any action taken by the
reader’s erroneous interpretation of the content in any XRN Issue.
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Puzzle Challenge
The words used in this puzzle are taken from the article, DR-107: Medical Imaging Modalities. Words may read
normally, from right to left, bottom to top, top to bottom, or on any diagonal. Solution is below.

Puzzle Words
abdominal
barium
calcifications
catheters
diagnostic

enema
fracture
gantry
ionizing
modalities

myelogram
pelvis
pneumothoraces
ultrasound
urolithiasis

X-Ray Quiz
2. When viewed from the
3. For the lateral projection
side, the vertebral column
of the knee, how many
presents how many curves?
degrees should the knee
be flexed?
A. 2
A. 10 to 20°
B. 3
C. 4
B. 20 to 30°
D. 5
C. 30 to 40°
D. 40 to 50°

1.
2.
3.

C
C
B

A. Fogging from radiation is
caused mainly by which of
the following types of
radiation:
B. primary
C. scattered/secondary
D. leakage
E. gamma

Amazing Facts
•

Your bones, pound for pound,
are 4 times stronger than
concrete.

•

Bones make up only 14% of our
weight.

•

When you blush, your stomach
lining also reddens.

•

The food will get in to the
stomach even if one stands on
their head.

•

•

If you blink one eye you move
over 200 muscles.

•

The DNA helix measures 80
billionths of an inch wide.

•

More germs are transferred
shaking hands than kissing.

•

We breathe 13 pints of air every
minute.

•

Your teeth start growing 6
months before you are born.

Children grow faster in the
springtime.
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Happiness
depends
upon
ourselves.
Aristotle
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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 PostTest 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.

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.
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Direct Reading

Medical Imaging Modalities

DR-107

Approved for
2.0 CE Credits

Ruth Ann Cooper, R.T. (R) (ARRT)
When most people hear the word x-ray, they usually
think of 2 different types of exams. The first is an
examination to assess bony structures to determine if a
fracture is present. These exams include extremity
radiographs such as wrist, ankle, or hip and spinal
radiographs to assess bony structures in the cervical,
thoracic, and lumbar spine. The other radiographic
examination that comes to mind when you ask someone
if they have had an x-ray, is a chest x-ray. Many people
do not realize radiographic examinations are done for
reasons other than to evaluate bony structures. They do
not appreciate that the x-ray department encompasses
much more than just a simple x-ray. Let’s explore x-ray
from its beginnings to what has now become the
diagnostic imaging department.
X-ray has been an essential part of medicine for over a
century and has been beneficial
since its discovery in 1895.
X-rays are ionizing radiation
that allows for the production of
radiographs of internal human
anatomy for diagnosis and
treatment purposes. Radiology is
considered one of the
cornerstones of medicine and is
used to diagnose, treat, and
monitor diseases and injuries
and support medical and
surgical treatment plans. It is
Fig. 1 Caution x-ray sign
used in almost all scopes of
medical practice today. X-ray is
the second most commonly used test in medicine. It is
usually a non-invasive procedure that is painless or only
mildly uncomfortable allowing for quick diagnosis and
treatment of illness or injury.

urography, barium studies, angiography, and
mammography. Other common procedures done in the
diagnostic imaging department that use ionizing radiation
include bone densitometry (BD) and computerized
tomography (CT). The diagnostic imaging department
also encompasses many modalities that do not use
ionizing radiation. These include ultrasound, magnetic
resonance imaging (MRI), and nuclear medicine
procedures. We will explore each of these modalities to
determine what information these specialties
demonstrate.

Diagnostic Imaging

A chest radiograph is a diagnostic test performed to
evaluate pathology and physiological features within the
respiratory system. The main purpose of a chest x-ray is
to provide the physician an adequate visualization of
thoracic viscera. Thoracic viscera include the lungs and
the mediastinal structures. A chest examination
demonstrates an image of the lungs and airways, the
heart, and ribs. Chest radiography became widespread as
early as 1900 when it was used to provide early detection
of tuberculosis (TB). Chest radiography is performed for
a variety of reasons. It is often done as part of a routine
physical, but can also be ordered to evaluate chest pain,

Diagnostic imaging consists of
several different modalities.
Within the imaging department
you find traditional radiography,
which encompasses
examinations and procedures
that use conventional x-rays.
These procedures consist of
extremity, chest, and
abdominal radiography, spine
examinations, intravenous

Fig. 2 X-ray equipment
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Radiography
Radiographs of bony structures are usually used to
determine abnormalities after injury or pain. They can
also be used to determine growth abnormalities in
children. These exams can include the bones of the upper
extremities (arm, forearm, and hand), the pectoral
(shoulder) girdle, the pelvic (hip) girdle, and the bones of
the lower extremities (femur, knee, leg, and foot), the
sternum, spine, skull and facial bones. With the exception
of injuries that make positioning uncomfortable, the
examinations are usually pain free.

Fig. 3 Forearm

Fig. 4 Wrist

Fig. 5 Hip

1. Chest Radiography
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injury to the chest structures,
shortness of breath, fever, or
coughing. Chest radiographs
can diagnose conditions such
as atelectasis, pleural
effusions, infiltrates,
pneumothoraces, lesions,
masses, shifting of mediastinal
structures, or pulmonary
Fig. 6 Chest
edema. Chest radiographs
done in hospitals or long-term
care facilities may be performed to assess chest tube
placement, feeding tube position, endotracheal tube
placement, or positions of venous or arterial catheters
within the thoracic cavity. Upon placement of various
tubes or catheters within the thoracic cavity, the
physician needs to know the position of the tube or
catheters, as well as the condition of the lungs following
their placement. 1,2,3,4

2. Abdomen Radiography
Radiographic examination of the abdomen is often
performed to evaluate the cause
of abdominal pain or swelling
and/or nausea and vomiting. It
can likewise be done to assess
flank pain. The abdominal
radiograph can demonstrate
evidence of a bowel
obstruction, foreign body, or an
enlarged liver. A supine image
of the abdomen is also called a
KUB because it includes the
kidneys, ureters, and bladder.
Fig. 7 Abdomen
An abdominal examination can
be used to verify tube placement within the abdominal
cavity or kidneys. Unless the patient is already in a great
deal of pain, this is most often a pain free exam.5, 6
The structures identified in an abdominal radiograph
include the liver, stomach, diaphragm, spleen, and
intestines. The AP projection or KUB demonstrates the
size and shape of the liver, the kidneys, and the spleen. It
can also visualize abnormal amounts of gas within the
colon or small intestines, calcifications, and masses.7
If the physician is evaluating for free air within the
abdominal cavity, a lateral decubitus projection of the
abdomen may be
requested. For this
projection the patient is
placed on their side with
a horizontal central ray
(CR) directed to the
midpoint of the
abdominal cavity. If the
patient is physically
able, it is advantageous
Fig. 8 Lateral decubitus abdomen
to have them lie in the
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recumbent lateral position for at least 5 minutes to allow
any air in the abdominal cavity to rise to the highest
level. 7

3. Intravenous Urography
All of the radiographic studies that evaluate the urinary
tract are classified as urography. The most common
urographic procedure is intravenous urography (IVU). If
the physician wants to evaluate
the urinary system, they may
order an IVU. The IVU
procedure is performed to
evaluate for renal cysts or
tumors, pyelonephritis
(infection of the upper urinary
tract), trauma to the flank, renal
hypertension, and
hydronephrosis (abnormal
dilation of the pelvicalyceal
system). This procedure is most
Fig. 9 IVU
often used to evaluate for kidney
stones (urolithiasis). For an IVU, the patient is given a
radiopaque iodinated contrast medium intravenously,
which is absorbed by the urinary system. Over a period
of time the contrast medium passes from the kidneys
through the ureters and into the bladder. The contrast
medium allows for delineation of the structures of the
kidneys, ureters, and bladder and their function.
Iodinated contrast medium was developed and put into
use in 1906. It was a colloidal silver preparation that was
replaced in 1911 with silver iodide. Sodium iodide and
sodium bromide were introduced in 1918. These
substances are no longer used because they can irritate
the mucosa and cause the patient significant discomfort.
In the 1970s, nonionic contrast mediums were developed.
They are less likely to cause an allergic reaction in
patients.7
This procedure does have risks other than those received
from radiation exposure. There is risk of allergic reaction
to the iodinated contrast medium. This can be as mild as
itching or nausea and vomiting, to anaphylactic shock.
Two types of contrast media are available; ionic and
nonionic with the nonionic being less likely to cause an
allergic reaction. Patients who are allergic to shellfish or
iodine are not usually given contrast media.7, 8
Most patients who undergo an IVU are in quite a bit of
pain, which increases the difficulty of the examination. A
fear of needles also makes this procedure more difficult
for the patient.

4. Hysterosalpingography
A hysterosalpingography or uterosalpingography is a
procedure to evaluate the female reproductive system.
This procedure is done to evaluate the size and shape of
the uterus as well as how it is positioned. It evaluates the
patency of the fallopian tubes for women who are having
trouble getting pregnant. The exam is performed to see if
X-RAY NEWS VOLUME 28, ISSUE 2

the fallopian tubes are
open and to check for any
tumors, masses, or polyps.
Like urography, contrast
media is required.
Contrast media is
introduced into the
reproductive system
through a uterine cannula.
The pressure as the
Fig. 10 Hysterosalpingogram
contrast media is
introduced into the
reproductive tract can be very uncomfortable for the
patient. Like any other radiographic test that requires
iodinated contrast medium, there are risk factors for this
examination.7, 9

5. Fluoroscopy
In the radiology department, several procedures combine
techniques of radiography and fluoroscopy. Fluoroscopy
is a diagnostic technique that uses real time imaging that
allows the radiologist to see
motion of internal
structures. Imaging of the
digestive system uses both
radiography and
fluoroscopy. We will divide
the digestive tract into upper
and lower systems.
The upper gastrointestinal
tract (GI) procedure is used
to visualize the esophagus
Fig. 11 Fluoroscope
and stomach and the most
proximal portion of the small
intestine called the duodenum. One upper GI exam that
can be performed is a barium swallow. It is done to
evaluate the function of the esophagus. It can be used to
evaluate painful or difficult swallowing, vomiting that
contains blood, abdominal pain, or unexplained weight
loss. It can diagnose conditions such as
gastroesophageal reflux disease (GERD), dysphagia,
narrowing of the esophagus, polyps, hiatal hernia, ulcers,
and tumors. In most cases this is combined with an UGI
series. This type of radiographic examination requires
that the patient's stomach be empty of food or drink. The
patient usually is kept nil per os (NPO), which means
nothing by mouth, meaning that the patient can have
nothing to eat or drink after midnight or a designated
number of hours before the examination. Food in the
stomach can mask a real problem or give a false positive
on the examination.7,10
The patient drinks a liquid barium sulfate suspension that
coats the esophagus and stomach. Barium sulfate was
introduced as a contrast medium to visualize the
digestive system in 1910.4 Barium is a radiopaque
material that allows the radiologist to visualize the upper
portion of the GI as it functions. Radiographic images
X-RAY NEWS VOLUME 28, ISSUE 2

are taken as the patient
drinks the barium and
peristalsis occurs.
Some UGI exams are
called double-contrast
exams. The patient is
given a gas producing
substance to induce air
into the stomach,
Fig. 12 Barium swallow
allowing for better
visualization of the mucosal lining of the stomach. It
aides in the detection of small lesions that might be
missed on a single contrast study.7, 10
Upper GI examinations are performed to evaluate
symptoms such as chest and/or abdominal pain, difficulty
swallowing, indigestion,
vomiting, blood in stool, or
reflux. It can help diagnose
conditions such as GERD,
ulcers, hiatal hernia, or a GI
bleed. Upper GI procedures
are not usually painful, but
they can be difficult if the
patient has a strong gag
reflex as the barium is thick
and chalky. Patients are
Fig. 13 UGI
instructed to increase their
water intake for a few days
after the barium study. A mild laxative to help expel all
the barium material may be needed.7, 10
The lower GI tract is divided into the small and large
intestine. A small bowel series requires the patient to
drink a barium sulfate suspension and watch the
substance pass into and through the small intestines over
a specific period of time. The patient is held NPO after
midnight the day before the examination. The first
radiograph is typically taken 15 minutes after the patient
drinks the barium. Depending upon the type of barium
sulfate mixture used and the protocol of the facility,
images are taken in 15-to-30-minute intervals until the
barium reaches the ileocecal valve. This is the sphincter
muscle that separates the small
and large intestine. Depending
upon the patient's individual
peristalsis, this could take 30
minutes to several hours. A small
bowel series can be used to
diagnose annular pancreas,
duodenal ulcer, bowel
obstruction, malabsorption
syndrome, or tumors. Symptoms
leading to the performance of a
small bowel study could include
abdominal pain, diarrhea, or
Fig. 14 Small bowl series
constipation.7, 10, 11
The colon or large intestine is examined through a
procedure called a barium enema (BE). A barium
Page 7

suspension is introduced
into the colon through an
enema. All portions of the
colon including the
rectum are evaluated. The
appendix and distal
portion of the small
intestine may also be
visualized.7
Fig. 15 Barium enema
As with the other GI
radiography, the patient is required to be NPO the night
before the exam. For the BE the patient is required to
take a laxative and use an over-the-counter enema the
night before the exam to ensure the colon is clean before
the examination. This prevents stool from masking other
conditions.7, 11
For the BE exam, fluoroscopy is used to visualize the
colon as it fills with barium. The radiologist can take
images while this occurs. Once this portion of the
examination is complete, the radiographer takes a series
of radiographs in several different positions of the
abdomen to demonstrate the filled colon from different
angles.7
There are 2 basic methods used to perform a BE study. A
single contrast BE uses only barium as the contrast
medium. A double contrast BE uses barium and air to
visualize the colon.
There are 2 stages to a double contrast BE. In the singlestage, double contrast barium study, the barium and air
are introduced into the colon at the same time. This
method saves time, lowers cost, and reduces radiation to
the patient. In the two-stage, double contrast (Welin
method), the patient’s colon is filled with barium.
Several projections are taken and then the patient is sent
to the lavatory to evacuate the barium. Once this is done,
the patient is put back onto the x-ray table and air is
administered into the colon. The benefit of the Welin
method is it can reveal the smallest of lesions leading to
an earlier diagnosis of such conditions as ulcerative
colitis, regional colitis, and polyps.7
Barium enemas can be performed to evaluate patients
with symptoms of blood in their stool, constipation, IBS,
or chronic diarrhea. A sudden change in bowel habits or
unexplained weight loss would also warrant a BE
examination. The BE can identify polyps, colitis, bowel
obstruction, and malignant tumors.7, 11

is monitored carefully before
the contrast is injected. To keep
the fluid levels stable and help
prevent a headache, the
radiologist usually withdraws a
specific amount of spinal fluid
that is sent to the lab for
analysis. Then the exact same
amount of contrast medium is
injected into the spinal canal to
replace the aspirated spinal
Fig. 16 Myelogram
fluid. The head of the
examination table is usually
lowered to allow gravity to move the contrast material
through the spinal canal. This examination can be done
for any portion of the spinal canal. If the cervical spine is
of interest, it is essential that the patient’s head be
positioned in such a way to prevent the contrast medium
from entering the cerebral ventricles. After a
myelography, the patient is usually sent to the CT
department for a CT scan of the spine while the spinal
canal is still opacified by the contrast medium.7, 12
A myelogram is performed to evaluate patients who have
back or neck pain, radicular extremity pain, headaches,
weakness, dizziness, or difficulty walking. A myelogram
coupled with a CT scan can demonstrate herniated discs,
tumors, spinal degeneration and compression of the
spinal cord, inflammation, infection, or spinal lesions. It
can also be used for surgical planning by the spine
surgeon. A myelogram can help evaluate spinal
structures in a patient who has had previous back
surgery. The metal in the patient’s spine would cause
severe artifacts on MRI imaging and make the test
ineffective. Myelography allows the physician to
visualize the spine without the metal artifact problems. It
is important for the radiographer to remember that this is
a frightening examination for the patient. Speaking from
personal experience, the thought of having a needle
placed into your spinal canal can be unnerving. I have
been a radiographer for many years and have participated
in countless myelograms. Even with my knowledge of
the procedure, it is still scary and uncomfortable. If the
patient is already having a lot of back pain, the
immobilization portion and the positioning segment of
the procedure may cause a lot of discomfort for the
patient.7, 12

6. Myelography

Catheter angiography is another invasive procedure
performed in the radiology department. The purpose of
angiography is to evaluate the circulatory system. Crude
development of this modality came only weeks after the
discovery of x-ray, when blood vessels in an amputated
hand were demonstrated on x-ray images using a
radiopaque substance made of chalk as the contrast
agent. Angiography is done utilizing contrast media
introduced into the patient’s circulatory system through a
catheter placed in the femoral artery. The same types of

Another study performed in the diagnostic imaging
department that relies on contrast media is myelography.
A myelogram is a procedure that requires contrast media
to be administered into the spinal canal via an injection
through a needle long enough to pass into the spinal
canal. Fluoroscopy is used for myelography to ensure
that the radiologist is safely able to inject the contrast
medium into the spinal canal. The position of the needle
Page 8

7. Angiography
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iodinated contrast mediums
used for IVUs are used for
angiography. Fluoroscopy is
utilized to visualize the
contrast as it passes through
the circulatory system. A
series of rapid radiographs
are made to demonstrate a
portion of the circulatory
system in real time.7, 13
Fig. 17 Angiography
Angiography is performed to
evaluate blood vessels in the
key areas of the body including the heart, chest, brain,
neck, abdomen (such as the kidneys and liver), pelvis,
and upper and lower extremities. Radiologists can detect
many different abnormalities within the circulatory
system. Aneurysms can be identified within the head,
chest, or abdomen. An arteriogram can demonstrate
atherosclerosis (a disease in which plaque builds up in
the arteries) that can restrict blood flow to the brain
leading to a stroke. It can be used to evaluate the
pulmonary arteries to detect pulmonary emboli (blood
clots) in the lungs. An angiogram can be performed for
surgical planning to evaluate arteries that are feeding a
tumor or to assess renal arteries before a kidney
transplant. It can also be used to assess coronary artery
disease and stent placement. A cardiac catheterization
procedure involves directing a catheter into the heart to
study the vessels or place stents. This procedure was first
performed by Dr. Werner Forssmann in 1929. At that
time physicians believed that placing any object directly
into the heart would kill the patient. Dr. Forssmann
placed a catheter into his arm and directed it into his
heart.4
As with myelography, the patient may be very
apprehensive before and during the procedure. The
radiographer needs to be supportive and reassuring
during the examination. Once the catheter is removed,
the radiographer is required to hold pressure over the
femoral artery for 10 to 20 minutes until the area stops
bleeding. The patient is monitored for several hours
before they are allowed to leave the facility.7, 13

8. Mammography
Mammography was first
developed in Germany in 1913
but was not widely used until
the 1970s. Mammography is
imaging of the breast tissue.
This modality is the most
important development in the
treatment of breast cancer since
the radical mastectomy in
1898.4,7 Mammography allows
for the early detection of breast
cancer. The American Cancer
Society recommends that all

Fig. 18 Mammography
machine
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women of age 40 and older have a screening
mammogram yearly. There is a debate by many
organizations that think that screening mammography is
not necessary until the age of 50 and then it does not
need to be performed yearly, but instead every other
year. For women with a history of breast cancer in their
family, they should discuss when to begin screening with
their primary care physician or obstetrician. Screening
mammography can detect early breast cancer and
increase survival rates. Research has shown that lesions
in the breast tissue can be detected on mammography up
to 2 years before they can be felt by the patient or a
doctor.14
Skills of the radiographer are crucial in the effectiveness
of mammography.7 A
mammogram, for many
women, is an embarrassing
and awkward examination
and can also be physically
uncomfortable. If a patient
has sensitive breasts or
very cystic breast tissue, it
can be even more
Fig. 19 Mammogram
uncomfortable. The
radiographer must be skilled
and compassionate. In breast imaging, breast tissue is
placed on a grid and a special compression tool is used to
compress the breast tissue to ensure better visualization.
As with all radiographic exams, different positioning is
required to see the breast tissue in different planes. If
areas of concern are seen on the screening mammogram,
additional images are taken. Needle biopsy may be
performed for further investigation of a lesion or mass.
Mammography is performed prior to this examination to
help the radiologist identify the area of biopsy.7
Like most fields of radiology, digital imaging has also
been incorporated into mammography. The examination
for the patient is the same, except that the radiographer
can check the images very quickly and know if there is a
need for any additional imaging.

Bone Densitometry
Bone densitometry or dual-energy x-ray absorptiometry
(DXA) is a procedure performed to evaluate a patient for
osteopenia or osteoporosis. Osteopenia is a condition
when a person’s bone mineral density is lower than
normal. It is
considered a precursor
for osteoporosis.
Osteoporosis is a
progressive bone
disease when the bone
loses density and mass.
This can lead to an
increase in bone
fractures. This
Fig. 20 Bone densitometer
condition is most
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prevalent in older women but
can affect men and younger
adults as well.15
The most common sites of
bone density measurement are
the lumbar spine and the
proximal femur. It is a very
simple examination for the
patient. They are just required
to lie still on a reasonably
comfortable table for the 10 to
Fig. 21 DXA femur scan
30 minutes depending upon the
equipment. While DXA is used to evaluate for
osteoporosis, it can also be used to track treatment of
osteoporosis to see if the patient’s treatment regimen is
slowing or stopping the bone loss. It can assess a
person’s risk for fractures. DXA testing is recommended
for post-menopausal women who are not taking
estrogen, who smoke, have a history of a hip fracture, or
who are tall and thin. Men can also be sent for a DXA
scan if they show signs of bone loss. If a patient is on
chronic medications that increase their risk of bone loss,
including prednisone, their physician may order a DXA
scan. Certain health conditions such as hyperthyroidism
or hyperparathyroidism can increase risk of bone loss.15

Computed Tomography
Computed tomography (CT scan or CAT scan) is a
method in which the patient’s anatomy is visualized in
cross section in a specific plane of the body. The sagittal
plane divides the body into left and right portions. The
midsagittal plane would divide the body into equal left
and right sections. The coronal plane divides the body
into anterior and posterior sections, with the midcoronal
plane dividing it equally anteriorly and posteriorly. The
transverse plane divides the body into superior and
inferior sections. Tomography simply means imaging by
sections. CT uses radiation as in traditional
radiography.16
CT was invented by a British engineer named Godfrey
Hounsfield and physicist Dr. Allan Cormack in 1970.4
The first CT brain scanner was installed in 1971. The
Nobel Prize was awarded for this development in 1979.
In 1974 the first whole body bone scanner was
developed by Dr. Robert S. Ledley. Advancement in CT
scanners has continued
to improve with
accuracy and speed
and is a widely used
modality today.16
The CT scanner looks
like a large donut. The
patient is passed
through the gantry
(circular, rotating
Fig. 22 CT Scanner
frame) as the sectional
images of the anatomy
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are taken. It is similar to viewing the body like a loaf of
bread. The physician can view each section of the body
one slice at a time. Spiral CT was developed in 1989
allowing an entire organ to be examined in a single short
patient breath hold of 20-30 seconds making CT an even
more effective modality.4
CT can be used for many different body parts. The most
common include CT examination of the head, chest,
abdomen, and a CT myelogram. We will discuss each of
these CT procedures.
CT examination of the head can better evaluate head
injuries, strokes, brain tumors, and other diseases of the
brain than traditional skull radiographs. Patients with
headaches, vision changes,
changes in mental function
or clarity, or physical
abilities may be assessed
with a CT scan. A CT scan
can demonstrate the extent
of skull fractures that may
not be demonstrated on a
skull radiograph. A CT scan
can visualize a brain
aneurysm, a blood clot, a
tumor, or evidence of a
Fig. 23 CT head scan
stroke. It is used to evaluate
areas of brain enlargement
related to hydrocephalus. CT can be used to help with
radiation therapy, biopsy, and surgical planning.17
If a CT scan is performed without contrast medium, the
examination is usually pain free. If the radiologist
requires contrast medium for the examination, the patient
receives an injection. Positioning for a CT scan requires
that the patient lie on their back. The angles for the
sectional anatomy are made by moving the table and the
gantry, not the patient. The advancements in CT
equipment make this a very quick procedure.
CT scanning of the chest anatomy is performed for a
variety of reasons. This allows for in-depth visualization
of the chest structures. A CT scan may be ordered to
further evaluate
abnormalities seen on a
chest radiograph. It can be
used to further evaluate
symptoms such as chest
pain, shortness of breath,
fever and coughing. In a
trauma setting it can be
used to evaluate injury to
the thoracic structures,
including the lungs, heart, Fig. 24 CT chest scan
ribs, spine, and thoracic
blood vessels.18
Because a CT scan is able to delineate small structures
much more accurately than a chest radiograph, early
detection of lung cancer is possible at its most curable
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stage. A person with a history of smoking or family
history of lung cancer would benefit from a chest CT.
CT can detect tuberculosis (TB), lung cancer, chronic
obstructive pulmonary disease (COPD), pneumonia,
bronchiectasis (abnormal dilation of the bronchial tree),
and interstitial lung disease. Most CT chest examinations
require contrast medium to be injected into the venous
system.18
A CT of the abdomen and pelvis is used to evaluate for
an appendicitis or pyelonephritis. It can detect areas of
abnormal fluid collection with the abdominal cavity. It
can be used to evaluate cirrhosis of the liver (severe
scarring and poor
function of the liver
that is seen in the last
stages of chronic liver
disease), pancreatitis,
and Crohn’s disease (a
type of inflammatory
bowel disease). It can
also be used for
surgical planning,
radiation therapy
Fig. 25 CT abdomen scan
treatments, to guide
biopsies, and abscess
drainages.19
We already discussed the procedure of myelography. In
most cases after a myelogram, a CT is performed. The
myelogram helps to
delineate the spinal
canal, spinal cord, and
nerve roots that exit the
cord. CT of the spine
can demonstrate disc
herniation, tumors,
vertebral fractures, and
spinal stenosis. The 2
Fig. 26 CT myelogram
studies combined allow
for thorough evaluation of the bony and nerve structures
of the spine.20

Ultrasound
Several modalities within the diagnostic imaging
department do not utilize
traditional radiation or use
radiation at all. Diagnostic
ultrasound was first developed as
early as 1947. Its origins are
derived from sonar used by the
military in WWII.16 The first
ultrasound scanner used for
diagnostic purposes was designed
by a radiologist named Douglas
Howry in 1948. He made the first
ultrasound scanner out of a cattle
Fig. 27 Ultrasound
watering tank. Diagnostic
machine
ultrasound can also be called
diagnostic medical sonography.
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Diagnostic ultrasound uses sound waves to produce
images instead of radiation. A small transducer is placed
on the skin of the area being evaluated. A gel material is
placed on the skin to increase the conductive properties
of the sound waves. The transducer produces sound
waves that bounce back off the tissues and send
transmissions back to the computer. The computer
generates images based off these sound wave patterns. In
most instances an ultrasound procedure is painless.20
When one hears the word ultrasound, the first thought
that generally comes to mind is an obstetrical (OB)
ultrasound. This
procedure provides an
image of a fetus or
embryo within the
mother’s uterus. The
OB ultrasound is used to
determine if an embryo
is present and to
estimate the age of the
embryo. Ultrasound can Fig. 28 OB ultrasound
be used to evaluate the
position of the fetus and
placenta and to assess normal growth. An ultrasound can
determine if there are multiple pregnancies (twins,
triplets, etc.) An OB ultrasound can help determine if
there are any congenital anomalies and also can identify
the gender of the fetus.21
Ultrasound can also be used to assess structures within
the abdominal cavity.
The ultrasound can
evaluate the liver,
kidneys, gallbladder,
abdominal aorta, and
other blood vessels in the
abdominal cavity, as well
the spleen and pancreas.
This modality can help
evaluate a patient with
abdominal pain and
Fig. 29 Abdominal ultrasound
determine the cause of
the pain. It can diagnose
any organs that are enlarged, an aortic aneurysm,
narrowing of vessels in the abdominal cavity, and
blockage of any of these vessels. Also, tumors, gallstones
and kidney stones can be visualized.22
A pelvic ultrasound is
also another common
ultrasound procedure.
There are 3 different
methods by which a
pelvic ultrasound can be
performed. The first
method is the
transabdominal method.
This method requires the Fig. 30 Pelvic ultrasound
transducer to be used on
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the outside of the pelvic cavity. A transvaginal or
endovaginal pelvic ultrasound requires that the
transducer be placed into the vaginal cavity. A
transrectal pelvic ultrasound is used primarily for men.
This requires that the transducer be placed in the rectum.
The transvaginal and transrectal methods provide a more
thorough pelvic examination. For women the exam
evaluates the cervix, uterus, ovaries, fallopian tubes, and
the bladder. In men the procedure is used to evaluate the
bladder, prostate, and seminal vesicles.23
Pelvic ultrasound exams are used to evaluate abnormal
bleeding or other menstrual problems in women. It can
identify uterine fibroids, ovarian cysts, and uterine or
ovarian cancers. Pelvic sonography can also identify
kidney stones, bladder tumors, or other bladder
abnormalities.23
Another common ultrasound procedure is called a
venous Doppler. This study is used to evaluate for the
presence of a deep vein thrombosis (DVT) or more
commonly known as a
blood clot. When a
patient presents with
calf pain, swelling, or
redness, especially after
a surgical procedure, a
traumatic injury, or a
period of
immobilization, they
Fig. 31 Venous Doppler ultrasound
are usually sent to the
diagnostic imaging
department for a stat venous Doppler study. A blood clot
can be life threatening if not monitored and treated as
soon as possible. The Doppler ultrasound is utilized to
visualize the blood flow through the areas of concern,
demonstrating any blockages or slow areas of flow
indicating a blood clot.24

Nuclear Medicine
Nuclear medicine is a modality within the diagnostic
imaging department that uses radioactive materials to
diagnose and treat medical conditions. Its early
development began in the late 1950s. Nuclear medicine
uses equipment that is able to produce images of body
structures as they absorb
the radionuclides
(radioactive materials).
The radionuclides are
attached to different types
of compounds that are
absorbed by a particular
organ system within the
body. This allows for
functional analysis of
body systems.16
Fig. 32 Nuclear medicine scanner
A commonly performed
nuclear medicine
procedure is called a nuclear medicine skeletal
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scintigraphy, better known
as a bone scan. This study is
used to diagnose a variety of
bone disease and conditions.
It can evaluate for cancer,
bone infection, and fractures
that are not identified on
traditional radiographs. A
bone scan requires an
injection of a radionuclide
Fig. 33 Bone scan
into the bloodstream before
the examination. The patient
then waits several hours for the radioactive material to be
absorbed by the bones. Once this occurs, the study
begins. Images of the skeletal system are made. The
exam is often ordered to evaluate for bone cancer, or the
metastasis of another cancer to the bones. It is performed
to evaluate unexplained bone pain, especially in
complicated bony structures such as the spine or foot. It
is often used in evaluation of a potential fracture around
a prosthetic such as a hip or knee replacement. A
traditional radiograph might not demonstrate a small
fracture and the metal would cause too much artifact on
an MRI or CT scan to be visualized.25
A cardiac stress test is a procedure that evaluates the
coronary arteries and heart after they have been stressed
by exercise. An injection of
a radionuclide is injected
into the patient’s
bloodstream. The first
portion of the examination
is done with the patient
lying comfortably as the
images are produced. After
a specific amount of time,
the patient is required to
stress the heart through
physical activity. This is
Fig. 34 Stress test
usually done by walking on a
treadmill or riding a stationary bike. If the patient is
unable to exercise, they are given a drug that increases
blood flow to the heart, mimicking exercise. This
examination might be ordered for chest pain, angina, or
shortness of breath. It evaluates for the presence of
coronary artery disease (CAD), damage after a
myocardial infarction (MI)
commonly known as a heart
attack, or to evaluate the results
of bypass surgery.26
Nuclear imaging uses low doses
of certain radionuclides linked
to compounds designed to
attach to tumor cells. These
studies are performed to
evaluate patients for cancer or
to evaluate the progression of
Fig. 35 SPECT scan
known cancer.27
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A single photon emission computed tomography
(SPECT) scan uses the radioactive materials to construct
2 or 3 dimensional images of the body. With a SPECT
scan, antibodies are linked to a radionuclide. If there is a
tumor present the antibody/radionuclide will attach to
it.27
A positron emission tomography (PET) scan
demonstrates chemical changes within body tissues,
usually sugar metabolism. The radionuclide that is
injected is attached to a sugar substance. The procedure
then documents how the
sugar is metabolized. If there
is a tumor, the sugar collects
within the tumor. This helps
to distinguish between
normal and abnormal tissues.
A PET scan can help to
determine if a mass is benign
or malignant. The PET scan
was developed in 1985 by
Fig. 36 PET Scan
scientists at the University of
California.4, 27

Magnetic Resonance Imaging
A well-known modality in the diagnostic imaging
department is magnetic resonance imaging (MRI). MRI
does not use radiation.
Instead, an MRI
machine is a large
magnet. MRI
demonstrates the
interactions of
magnetism and radio
waves with body
tissues to produce
images. Like CT it
produces cross
Fig. 37 MRI machine
sectional images. The
benefits of MRI are
many. The absence of radiation makes it a safer exam to
perform and like CT, it can delineate small differences
between tissues, identifying fractures, lesions, and tissue
tears that are not identifiable on traditional radiographs.
Traditional radiography is limited in its ability to
distinguish between many types of tissues. Tissues that
are similar in density
cannot be discerned
separately. With MRI
even tissues of similar
density can be
detected. For example,
without contrast
medium, the tissues of
the liver and kidneys
cannot be visualized
well on traditional
Fig. 38 Open MRI machine
radiography but can be
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clearly delineated on MRI.16
The theories for MRI were first discovered in the 1940s.16
The first MRI of the brain was done on a patient in 1980.4
Since then many advancements in MRI have improved its
capabilities and accuracy. One of the main problems with
MRI is that it is a very enclosed structure. Large patients
and patients who are claustrophobic may not be able to
tolerate the procedure. In 1993, the first open MRI was
developed to accommodate larger patients and those who
are claustrophobic.4 The main drawback that still exists
with MRI modality is the inability to scan patients with
pacemakers and other types of implants secondary to the
magnet. Many devices implanted in recent years have
been developed with materials that are not magnetic,
allowing for patients to have MRIs. Other than the
closeness of the scanner, an MRI is a relatively
comfortable and painless examination. MRI studies are
performed with or without contrast medium. Iodinated
contrast media materials used for other imaging modalities
do not work effectively for MRI. The contrast medium of
choice for MRI imaging is gadolinium. Gadolinium is a
chemical element that is ferromagnetic (strongly attracted
by a magnet).
Pregnant women in their second and third trimesters are
safe to have an MRI. Although there have never been any
proven ill effects to a fetus, most physicians and
radiologists discourage the use of MRI in the first
trimester. A pregnant woman should also avoid contrast
media.28
One common examination
utilizing MRI is an MRI of
the head. This procedure is
performed to evaluate the
brain and is currently the best
study for brain evaluation.
An MRI of the brain can
detect evidence of stroke,
brain tumors, bleeds, chronic
conditions such as multiple
sclerosis (MS), infections,
vascular problems in the brain, Fig. 39 MRI of head
and developmental
abnormalities. MRI is also
used to evaluate the brain of patients with dementia.28
Like CT, an MRI is performed with or without contrast
medium depending upon the needs of the ordering
physician and the radiologist. For the examination, the
patient is asked to remove any metal objects such as
watches and jewelry. If a patient has had orthopaedic
surgery involving implanted devices such as screws,
plates, or prosthetics they are usually safe for MRI. The
patient is given headphones or ear plugs to avoid damage
to the ears from the loud noises produced by the MRI
machine.28
MRI of the chest is performed to look for masses or
tumors that are especially well suited to MRI detection.
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Vascular and lymphatic
abnormalities can be
detected in the thoracic
cavity. The heart and
mediastinum can be clearly
evaluated. All portions of
the thoracic cavity including
the bony thorax, the lungs
and pleura, heart and
mediastinum, muscle and fat
tissue can all be assessed with Fig. 40 MRI of chest
MRI.29
MRI examination of the
abdomen is performed to
evaluate the abdominal
organs including the liver,
kidneys, spleen, aorta,
pancreas, adrenal glands,
and bowel tissue. Lymph
nodes and blood vessels of
the abdomen can also be
evaluated. MRI of the
abdomen can help diagnose
Fig. 41 MRI of abdomen
cirrhosis and other liver
diseases as well as
abnormalities of the pancreas and bile ducts. It can
demonstrate diseases of the bowel including ulcerative
colitis and Crohn’s disease. Tumors, cysts, abscesses, and
other small abnormalities can be detected on the MRI of
the abdomen.30
Many orthopaedic physicians use MRI as the gold
standard to assess joint structures including tendons,
ligaments, and musculature. Standard radiographs
demonstrate the bony structures of the body but for a more
definitive evaluation of the joint space an MRI is required.
The most common MRI joint exams are the shoulder and
the knee.
MRI of the shoulder is used to evaluate for damage to the
rotator cuff or labrum. The MRI can demonstrate many
conditions of the shoulder joint including shoulder
impingement (when the rotator cuff is being pinched or
compressed between the humerus and scapula). Other
shoulder conditions that can be identified include rotator
cuff injuries, labral injuries, shoulder fractures,
osteomyelitis (infection in
the bone), and tumors in the
shoulder joint. The shoulder
can be evaluated without
contrast medium, with a
contrast medium or as a part
of a shoulder arthrogram
series (study performed after
contrast medium is injected
directly into the shoulder
joint capsule). This
procedure can be
Fig. 42 MRI of shoulder
uncomfortable to the patient
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because it requires their head and shoulders to be inside
of the magnet. Large people with broad shoulders and
people who are claustrophobic may not be able to
tolerate an MRI of the shoulder.31
The second most common joint MRI performed is an
MRI of the knee joint. The knee is easily injured by
falling or simple twisting motions and very often in
sports activities. MRI of the
knee is done to evaluate the
tendons and ligaments in the
knee including the cruciate
ligaments (ACL and PCL),
the medial and lateral
collateral ligaments, the
patellar tendons, and the
medial and lateral menisci.
Meniscus tears are common
injuries to the knee. Stress
Fig. 43 MRI of knee joint
fractures and other fractures
can be identified even when
not seen on the traditional knee radiograph. MRI of the
knee can also evaluate the extent of arthritic damage in
the knee joint and can
sometimes be used for total
knee replacement surgery
planning.32
Another very common MRI
to be ordered is a cervical or
lumbar spine MRI.
Traditional radiographs of
the spine can demonstrate
degeneration, spurs, and disc
Fig. 44 MRI of cervical spine
space narrowing but cannot
evaluate the disc material or
spinal canal compression. MRI
demonstrates the vertebral bodies of
the spinal column, the disc material
between the vertebrae, the spinal cord,
and the nerve roots that leave the spinal
cord. MRI can diagnose bulging or
herniated discs which may be causing
impingement on the nerves or spinal
canal. MRI can be used as an aid in
spinal surgery and to monitor changes
after spinal surgery. It can also be
Fig. 45 MRI of
ordered to be used as a guide for
lumbar spine
33
epidural steroid injections.

Summary
The diagnostic imaging department is not just about
bones anymore and has not been for some time. The
diagnostic imaging department is a critical tool in the
treatment of innumerable diseases and conditions by
allowing physicians to thoroughly evaluate all the
systems of the body. This is performed using traditional
radiographs, ultrasound, nuclear medicine, CT, and MRI.
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The radiology department has come a long way since its
beginnings on November 8, 1895. It is hard to imagine
modern medicine without these amazing diagnostic tools.
References
1.
2.
3.
4.

5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

Krans B. Chest X-Ray. Heathline Web Site.
https://www.healthline.com/health/chest-x-ray. Updated June 23,
2017. Published July 7, 2012. Accessed November 10, 2021.
X-Ray (Radiography) – Chest. RadiologyInfo.org Web Site.
https://www.radiologyinfo.org/en/info/chestrad. Reviewed on
June 15, 2020. Accessed November 10, 2021.
Gregg PI, Watson, A. Adventures in Radiography (From the
Inside Out). Nashville, TN: Adventures in Publishing. 2008: 263323.
Milestones in Medical Diagnosis and Diagnostic Imaging.
Imaginis Web Site. https://www.imaginis.com/faq/milestones-inmedical-diagnosis-and-diagnostic-imaging?r. Accessed November
10, 2021.
Abdominal X-rays. Johns Hopkins Medicine Health Library Web
Site. https://www.hopkinsmedicine.org/health/treatment-tests-andtherapies/abdominal-x-ray. Accessed November 10, 2021.
X-Ray Exams of the Digestive Tract for Crohn’s Disease. WebMd
Web Site. http://www.webmd.com/digestive-disorders/abdominalx-ray. Reviewed July 23, 2020. Accessed November 10, 2021.
Frank ED, Long BW, Smith BJ. Merrill’s Atlas of Radiographic
Positioning & Procedures. Vol. 2. 14th ed. St Louis, MO:
Elsevier: 2019.
Intravenous Pyelogram (IVP). RadiologyInfo.org Web Site.
https://www.radiologyinfo.org/en/info/ivp. Reviewed May 1,
2019. Accessed November 15, 2021.
Hysterosalpingography. RadiologyInfo.org Web Site.
https://www.radiologyinfo.org/en/info/hysterosalp. Reviewed
November 25, 2019. Accessed November 15, 2021.
X-ray (Radiography) – Upper GI Tract. RadiologyInfo.org Web
Site. https://www.radiologyinfo.org/en/info/uppergi. Reviewed
May 5, 2019. Accessed November 15, 2021.
X-ray (Radiography) – Lower GI Tract. RadiologyInfo.org Web
Site. https://www.radiologyinfo.org/en/info/lowergi. Reviewed
July 22, 2021. Accessed November 15, 2021.
Myelography. RadiologyInfo.org Web Site.
https://www.radiologyinfo.org/en/info/myelography. Reviewed
February 8, 2021. Accessed November 15, 2021.
Catheter Angiography. RadiologyInfo.org Web site.
https://www.radiologyinfo.org/en/info/angiocath. Reviewed June
15, 2020. Accessed April 30, 2015.
Mammography. RadiologyInfo.org Web Site.
https://www.radiologyinfo.org/en/info/mammo. Reviewed March
23, 2021. Accessed November 15, 2021.
Bone Densitometry (DEXA, DXA). RadiologyInfo.org Web Site.
https://www.radiologyinfo.org/en/info/dexa. Reviewed January
20, 2020. Accessed November 15, 2021.
Frank ED, Long BW, Smith BJ. Merrill’s Atlas of Radiographic
Positioning & Procedures. Vol. 3. 14th ed. St Louis, MO:
Elsevier: 2019.
Computed Tomography (CT) - Head. RadiologyInfo.org Web
Site. https://www.radiologyinfo.org/en/info/headct. Reviewed
June 15, 2020. Accessed November 16, 2021.
Computed Tomography (CT) - Chest. RadiologyInfo.org Web
Site. https://www.radiologyinfo.org/en/info/chestct. Reviewed
June 15, 2020. Accessed November 16, 2021.
Computed Tomography (CT) - Abdominal and Pelvis.
RadiologyInfo.org Web Site.
https://www.radiologyinfo.org/en/info/abdominct. Reviewed June
15, 2020. Accessed November 16, 2021.
Moulton A. CT Scan with Myelogram. Dr. Andrew Moulton Web
site. http://www.andrewmoultonmd.com/ct-myelogram.php.
Published 2015. Accessed May 6, 2015.
Obstetric Ultrasound. RadiologyInfo.org Web Site.
https://www.radiologyinfo.org/en/info/obstetricus. Reviewed July
X-RAY NEWS VOLUME 28, ISSUE 2

30, 2021. Accessed November 16, 2021.
22. Ultrasound - Abdomen. RadiologyInfo.org Web Site.
https://www.radiologyinfo.org/en/info/abdominus. Reviewed
January 16, 2020. Accessed November 16, 2021.
23. Ultrasound - Pelvis. RadiologyInfo.org Web Site.
https://www.radiologyinfo.org/en/info/pelvus. Reviewed July 30,
2021. Accessed November 16, 2021.
24. Blood Clots. RadiologyInfo.org Web Site.
https://www.radiologyinfo.org/en/info/bloodclot. Reviewed
January 17, 2020, Accessed November 16, 2021.
25. Skeletal Scintigraphy (Bone Scan). RadiologyInfo.org Web Site.
https://www.radiologyinfo.org/en/info/bone-scan. Reviewed
February 11, 2020. Accessed November 16, 2021.
26. Cardiac Nuclear Medicine. RadiologyInfo.org Web Site.
https://www.radiologyinfo.org/en/info/cardinuclear. Reviewed
March 18, 2020. Accessed November 16, 2021.
27. Cancer Imaging Program: Molecular and Nuclear Imaging (PET
and SPECT). National Cancer Institute Web Site.
https://imaging.cancer.gov/imaging_basics/cancer_imaging/nuclea
r_imaging.htm. Updated December 16, 2018. Accessed November
16, 2021.
28. Magnetic Resonance Imaging (MRI) – Head. RadiologyInfo.org
Web Site. https://www.radiologyinfo.org/en/info/headmr.
Reviewed February 28, 2021. Accessed November 16, 2021.
29. Magnetic Resonance Imaging (MRI) - Chest. RadiologyInfo.org
Web site. https://www.radiologyinfo.org/en/info/chestmr.
Reviewed June 15, 2020. Accessed November 16, 2021.
30. Magnetic Resonance Imaging (MRI) - Body. RadiologyInfo.org
Web Site. https://www.radiologyinfo.org/en/info/bodymr.
Reviewed June 15, 2020. Accessed November 16, 2021.
31. Magnetic Resonance Imaging (MRI) - Shoulder.
RadiologyInfo.org Web Site.
https://www.radiologyinfo.org/en/info/shouldermr. Reviewed
February 8, 2021. Accessed November 16, 2021.
32. Magnetic Resonance Imaging (MRI) – Knee. RadiologyInfo.org
Web Site. https://www.radiologyinfo.org/en/info/kneemr.
Reviewed January 16, 2020. Accessed November 16, 2021.
33. Magnetic Resonance Imaging (MRI) - Spine. RadiologyInfo.org
Web Site. https://www.radiologyinfo.org/en/info/spinemr.
Reviewed June 4, 2019. Accessed November 16, 2021.

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.

Page 15

NEED FORMS
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

CE CREDITS
RES COURSES
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

Page 16

The Leaders in Education for Limited Radiology

X-RAY NEWS VOLUME 28, ISSUE 2

Medical Imaging Modalities

Direct Reading

DR-107 Post-Test
Approved for
2.0 CE Credits

Ruth Ann Cooper, R.T. (R) (ARRT)
1. Which is the second most commonly used test in
medicine today?
A. laboratory
B. respiratory therapy
C. x-ray
D. physical therapy
2. Which diagnostic test is used to evaluate
pathology and physiological features within the
respiratory system?
A. chest radiography
B. mammography
C. angiography
D. myelogram
3. Which radiographic examination demonstrates
the liver, stomach, diaphragm, spleen, and
intestines?
A. upright PA chest
B. abdominal radiograph
C. lumbar spine
D. pelvis
4. Which exam of the abdomen would the
physician order to evaluate for free air within the
abdominal cavity?
A. UGI
B. IVU
C. lateral decubitus
D. BE
5. A radiographic procedure performed to evaluate
the female reproductive system is called what?
A. urography
B. hysterosalpingogram
C. IVU
D. KUB
6. Which diagnostic technique uses real time
imaging?
A. fluoroscopy
B. urography
C. MRI
D. nuclear medicine
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7. What year was barium sulfate introduced as a
contrast medium to visualize the digestive
system?
A. 1910
B. 1920
C. 1930
D. 1940
8. What part of the anatomy must the barium reach
in order to complete a small bowel series?
A. ileocecal valve
B. stomach
C. rectum
D. sigmoid colon
9. What method of the barium enema best reveals
the smallest of lesions leading to an earlier
diagnosis of certain conditions?
A. single contrast barium enema
B. single-stage, double contrast barium enema
C. Welin method
D. triple-stage, double contrast barium enema
10. What is atherosclerosis?
A. inflammation of the arteries
B. plaque buildup in the arteries
C. abnormal enlargement of an artery
D. a disorder of the heart rhythm
11. Who was the doctor that performed the first
cardiac catheterization?
A. Dr. Roentgen
B. Dr. Welin
C. Dr. Forssmann
D. Dr. Howry
12. Mammography was first developed in Germany
in what year?
A. 1895
B. 1913
C. 1920
D. 1954
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13. Which condition is considered a precursor for
osteoporosis?
A. pregnancy
B. diabetes
C. osteopenia
D. atherosclerosis
14. Which radiographic procedure uses ionizing
radiation to view the patient’s anatomy in a cross
sectional format?
A. CT
B. nuclear medicine
C. ultrasound
D. MRI
15. When was the first CT brain scanner installed?
A. 1970
B. 1971
C. 1972
D. 1979
16. Which disease is characterized by severe scarring
and poor function of the liver that is seen in the
last stages of chronic liver disease?
A. hemochromatosis
B. jaundice
C. cirrhosis
D. hepatitis
17. Which modality within the diagnostic imaging
department does not use ionizing radiation?
A. CT
B. angiography
C. ultrasound
D. urography
18. Who developed the first ultrasound scanner?
A. Dr. Welin
B. Dr. Howry
C. Dr. Cormack
D. Godfrey Hounsfield
19. Which nuclear medicine procedure is ordered to
for evaluate bone cancer or the metastasis of
cancer to the bone?
A. stress test
B. PET scan
C. scintigraphy
D. SPECT scan
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20. Which modality in the diagnostic imaging
department demonstrates the interactions of
magnetism and radio waves within the body
tissues to produce images?
A. CT
B. MRI
C. ultrasound
D. nuclear medicine
21. What ferromagnetic chemical element is used as
a contrast medium in MRI?
A. gadolinium
B. barium
C. ionic contrast media
D. nonionic contrast media
22. Which study in the diagnostic imaging
department is considered the best modality for
brain evaluation at this time?
A. fluoroscopy
B. MRI
C. CT
D. ultrasound
23. Which modality is considered the gold standard
by orthopedics and is used to assess joint
structures including tendons, ligaments, and
musculature?
A. MRI
B. CT
C. ultrasound
D. mammography
24. What is shoulder impingement?
A. tearing of the rotator cuff
B. inflammation of the shoulder joint
C. when the rotator cuff is compressed between
the humerus and the scapula
D. dislocation of the humeral head
25. What is osteomyelitis?
A. cancer of the bone
B. arthritis of the bone
C. fragility of the bone
D. infection in the bone
26. What condition made chest radiography
widespread in early 1900?
A. pleurisy
B. tuberculosis
C. pneumonia
D. atelectasis
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27. In what year was iodinated contrast medium
developed?
A. 1906
B. 1911
C. 1950
D. 1970
28. What is hydronephrosis?
A. abnormal shape of the kidneys
B. abnormal dilation of the pelvicalyceal system
C. abnormal dilation of the ventricles of the brain
D. kidney stones
29. Which is the second most common joint that
utilizes MRI?
A. shoulder
B. knee
C. ankle
D. sacroiliac
30. When was the first MRI of the brain performed on
a patient?
A. 1940
B. 1960
C. 1980
D. 1993

CURRENT EMAIL?
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will receive an email reminder to
complete CE
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in the following year.
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TN REMINDER
X-Ray News covers
you for 10 CE credits
per year as long as
you successfully
complete your posttests timely.
If you keep your
subscription running,
you should always
have the required
credits in any year for
which you might be
audited by the state’s
Audit Unit.
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