
Hanna-Mary Cook 

Mr. Speice 

Independent Study and Mentorship - 3A 

31 August 2018 

Radiology 

Assessment 1 

Date: August 31st, 2018 

Subject: Radiology Career Outlook 

Citations:  

Davidson, Tish, and Leslie Mertz. "Radiology." The Gale Encyclopedia of Medicine, edited by 

Jacqueline L. Longe, 5th ed., Gale, 2015. Health & Wellness Resource Center,  

http://link.galegroup.com/apps/doc/KDCVDK230782262/HWRC?u=j043905010&sid=HWRC&

xid=bf648298. Accessed 28 Aug. 2018. 

Assessment: 

During my second year of ISM, I will be studying radiology. Radiology is a specialized 

branch of medicine in which doctors diagnose or treat patients using different imaging machines 

and techniques. Radiology is divided into two main branches, which are diagnostic and 

interventional. Diagnostic radiology consists of viewing images that have been taken by 

machines that utilize different types of electromagnetic waves in order to see into a patient’s 

body. Diagnostic radiologists then interpret and communicate to the patient what has gone wrong 

within their body that may be affecting their health. Interventional radiologists use imagery to 

treat issues that have been previously diagnosed. Interventional radiology procedures are 



typically minimally invasive and have shorter recovery periods than most other treatments or 

surgeries. At this point in my research, I am leaning towards studying diagnostic radiology. 

However, I might choose to interview both diagnostic and interventional radiologists in order to 

get a better feel of the differences between the two before I submit my official topic proposal.  

Several of the most common radiologic procedures include x rays, magnetic resonance 

imaging (MRI),  computed tomography (CT), and ultrasound. Out of these procedures, the most 

dangerous is CT, because it exposes the patient to the greatest amount of possibly harmful 

radiation. The least dangerous is ultrasound, since it produces barely any radiation. These types 

of imaging are typically used for diagnostic radiology, while treatments such as angiograms are 

used in interventional radiology. An angiogram is when a radiologist injects contrast material (or 

dye) into the patient’s bloodstream, making it more clearly visible under an x ray. This allows 

radiologists to insert a catheter into a blood vessel in order to unblock or repair it. Based on these 

descriptions of different radiologic procedures, I am still thinking that diagnostic radiology 

would be a better fit for me, as I do not want to be involved in a career that requires being in 

contact with blood or participating in any type of surgical procedures. Although interventional 

radiologic procedures are minimally invasive, I still do not believe that I would be comfortable 

performing or viewing them.  

As for education, both branches of radiology require an undergraduate degree, a Doctor 

of Medicine, a 4 year residency in radiology, and a 1-2 year specialty radiology fellowship. 

Therefore, the road to becoming a radiologist is very long and difficult. I hope to learn this year 

in ISM if I like radiology enough to dedicate myself to the journey ahead of me.  



After I finally finish all of the school required to become a radiologist, the career outlook 

is very good. Currently, there is not a shortage of jobs in radiology or a concern that radiology 

will become irrelevant in the future. With the improvements that mankind has been making in 

technology over the past few years, radiology is expected to become an even more popular 

method of diagnosing and treating patients. As machines and procedures grow safer and more 

reliable, radiology will likely be used as a main source of information about problems that can 

occur within the body.  

After the first two weeks of school and the research that I completed to write this 

assessment, I am even more excited to study radiology than I previously was and I am also more 

confident that radiology will be a good fit for me.  

 

 

 

 

 

 

 

 



Definition 

Radiology is a specialized branch of medicine that uses imaging for diagnosis and treatment. A 

variety of radiological tests are available for use in the clinic. 
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Description 

Radiology uses various types of rays (including x rays, radio waves, ultrasound, and gamma rays) in 

conjunction with computer technology to see inside the body. Patients may be seen by a radiologist 



assistant or radiologic technician, but it is the radiologist (a physician who specializes in this branch 

of medicine) who makes the official interpretation of images. 

Radiologists are of two types: diagnostic radiologists, who look at images and interpret what is 

occurring in the body as an aid to treatment; and interventional radiologists, who use guided imagery 

to perform minimally invasive treatments. Diagnostic radiologists may specialize in certain parts of 

the body, such as breast imaging or cardiovascular (heart and blood vessels) imaging. Interventional 

radiologists may specialize in specific procedures (e.g., angiograms or stent placement) or treating 

specific diseases (e.g., oncology cancer radiologists). 

The most familiar radiologic procedure is the plain x ray. In this procedure, which is painless, a body 

part is exposed to a low dose of radiation (x rays), and an image is created on a photographic plate 

or screen behind the body part being examined. The amount of radiation that passes through a 

material depends on its density. Bone appears white in an x ray because it is the densest material, 

while muscles and other soft tissue show up as gray, and air appears black. For example, a broken 

bone will appear white with a darker line at the site of the break. 

Since the 1970s, other imaging techniques have developed in tandem with increased computing 

power. Among the many imaging techniques radiologists use today are: 

● computed tomography (CT). CT works on the same principle as plain x rays, only an x-ray 

tube circulates around the body taking hundreds of images that are then combined by a 

computer 

● magnetic resonance imaging (MRI). Instead of x rays, MRI uses a combination of radio 

waves and strong magnets to produce images that are then processed by a computer. MRI 

produces better pictures of soft tissue than plain x rays. It is often used to diagnose muscle 

and joint injuries, heart defects, and brain damage. Because MRI does not use x rays, it is 

safer for patients, especially children. 



● ultrasound. Ultrasound images are created using the echoes of high frequency sound waves. 

Because no radiation is used, ultrasound images are extremely safe. Ultrasound is often 

used to examine the development of the fetus in a pregnant woman or to test breast tissue 

for tumors. 

Many radiological tests are enhanced through the use of fluoroscopy, which is the technique of 

introducing a contrast material into the body. The contrast material acts as a dye that is visible on 

x-ray film. When combined with imaging techniques, the contrast material allows the radiologist to 

see the movement of body fluids in real time. For example, the radiologist can see blood flowing 

through arteries and determine where a blockage occurs. Fluoroscopy is used by interventional 

radiologists to guide their miniature instruments to the area needing treatment. 

Origins 

In 1895, German physicist Wilhelm Conrad Roentgen discovered a new type of ray when he passed 

an electric current through a tube containing a gas at very low pressure. He called these rays “x 

rays” (x designating unknown) and observed that they caused fluorescence on a cardboard painted 

with a type of salt called barium platinocyanide. After more experimentation, he determined that the 

rays would differentially pass through the body and create an image on a treated screen. It is said 

that the first radiograph, or what is now commonly called a plain x ray, was of the bones in his wife’s 

hand. Other scientists confirmed his Roentgen’s findings, and he was awarded the Nobel Prize in 

physics in 1901. 

The application of x rays as a means to diagnose damage to the body immediately became 

apparent, and the science of radiology was born. Initially, the apparatus to create radiographs was 

large, awkward, and difficult to use. The first operators of the equipment were physicians, but as 

early as 1903, training courses were established to teach non-physicians how to use the machines. 

The x-ray technicians, known as radiographers, soon became an important part of the diagnostic 



process. In 1920 in Great Britain, the Society of Radiographers was founded as a professional 

organization for x-ray operators. 

Over time, x-ray machines were refined, and x rays became a common diagnostic tool in hospitals. 

The machines were not without problems, however. X-ray tubes initially were not shielded, exposing 

the operator to high levels of radiation that could result in damage or death. Shielding became 

standard in the 1920s, as the effects of radiation exposure were better understood. Other 

refinements, including improved photographic plates, the use of lower and safer levels of radiation to 

create radiographs, and better shielding of patients, occurred throughout the second half of the 20th 

century. 

For years, x rays were taken using photographic plates that had to be developed. Improved 

computing power in the 1980s allowed diagnostic x rays to be recorded as digital images. Not only 

are digital x rays available immediately, they can be stored digitally and transmitted electronically to 

physicians and healthcare professionals in other locations. This has become increasingly important 

as medical facilities have replaced the traditional paper patient medical record with electronic health 

records, which are accessible by multiple members of a patient’s healthcare team. 

In the second half of the 20th century, the combination of other imaging techniques with greater 

computing power led to new ways for radiologists to diagnose and treat the body. Computed 

tomography, ultrasound imaging, and magnetic resonance have replaced plain x rays as the 

diagnostic tool of choice in many situations. 

In the mid-1960s, radiologists began to combine guided imaging techniques occurring in real time 

with minimally invasive treatments. One of the earliest applications of this combination was the 

angiogram. Contrast material injected into the bloodstream allowed radiologists to see blood vessels 

and then to guide a catheter through the blood vessel to the site of a blockage, and then either 

unblock or repair it. Charles Dotter, a pioneer of this technique, was awarded the Nobel Prize in 

medicine in 1978. 



From Dotter’s work, a subspecialty known as interventional radiology developed. Interventional 

radiology allows many patients who would formerly needed open surgery to be treated with 

minimally invasive techniques that use real-time imaging to guide miniature instruments that are 

inserted through small incisions in the skin and blood vessels. The Society of Interventional 

Radiologists (originally called the Society of Cardiovascular Radiology) was formed in 1974. Today 

interventional radiologists continue to pioneer minimally invasive treatments that are safer for 

patients than open surgery. 

Purpose 

Radiology serves two purposes: diagnosis and treatment. The type of imaging used depends on the 

part of the body being examined or treated. 

Preparation 

Preparation for common radiological tests is typically minimal: 

● Plain x ray. No preparation is necessary. Patients may be asked to remove items such as 

jewelry or other metal objects that may show up on an x ray. They will also typically be asked 

to undress the area to be scanned. 

● CT. Preparation is similar to that for a plain x ray. In addition, patients may be asked to 

abstain from eating for a period prior to the test. Children may be given a mild sedative to 

keep them from moving during the scan, and to allow for clear image. 

● Plain x ray and CT tests with contrast medium. Patients will be administered a liquid contrast 

medium. Otherwise, preparations are the same as with a plain x ray. 

● MRI. Since a strong magnet is used in MRI scanning, patients should remove any metal 

objects, including their glasses, jewelry, piercings, hearing aids, dentures, and even 



underwire bras prior to the scan. Patients are sometimes sedated prior to the test to allow for 

a clear image. 

● Ultrasound. No preparation is necessary for most ultrasound tests. In some cases, however, 

patients may be asked to abstain for eating or drinking, or from urinating for a period prior to 

the exam. 

Aftercare 

Aftercare for common radiological tests is also minimal: 

● Plain x ray and CT. No aftercare is necessary. The doctor may, however, provide additional 

instructions to the patient. 

● Plain x ray and CT tests with contrast medium. Sometimes, a patient will be asked to wait for 

a short time following the test so they can fully recover. A patient will typically also be 

directed to drink plenty of water to help clear the contrast medium from the system. Patients 

should inform their doctors if they experience pain, swelling, or redness at the injection site. 

● MRI. No aftercare is necessary. Patient who were sedated may be asked to remain at the 

office for a period of time so they can be monitored and so that the sedation can wear off. 

● Ultrasound. No aftercare is necessary. 

Results 

Typically, the doctor who ordered the x ray will explain the results to the patient, describe their 

implications, and follow up with any necessary care options or additional tests. 

Risks 



Women undergoing radiological tests should inform the doctor if they are pregnant or believe they 

might be pregnant, as the doctor may recommend an alternate test. For all patients, the risks for 

common radiological tests are as follows: 

● Plain x ray. The amount of radiation used in an x ray is so small that any radiation damage to 

the cells is extremely low. 

● CT. The amount of radiation in a CT scan is considerably more than in a plain x ray, but the 

radiation is still low enough—even lower with new machines—to have very low risk of 

cancer. 

● Plain x ray and CT tests with contrast medium. Some people may experience side effects to 

a contrast medium. They are typically mild, such as lightheadedness, nausea, or itching. 

Rarely, a patient has a severe reaction, which can include an extreme drop in blood 

pressure, anaphylactic shock, or cardiac arrest. 

● MRI. There is a risk for patients who have metal in the body. This may include bullet 

shrapnel, prostheses, pacemakers, artificial heart valves, or any other metallic items 

regardless of size. Patients must inform the doctor and the MRI technician of the presence of 

any of these items. In addition, patients should inform the doctor and MRI technician of any 

kidney or liver problems they may have, because this may affect the use of injected contrast 

agents needed for the scan. 

● Ultrasound. Ultrasound uses low-power sound waves, which carry no risks. 

 

Key Terms 

Angiogram 



An x-ray (radiographic) study of the blood vessels. An angiogram uses a radiopaque substance, or 

contrast medium, to make the blood vessels visible under x ray. 

Catheter 

A long, thin, flexible tube that can be inserted into a vein and moved through the cardiovascular 

system. 

Stent 

A device made of expandable, metal mesh that is placed (by using a balloon catheter) at the site of a 

narrowing artery; the stent stays in place to keep the artery open. 

 


