Do I Need an X-ray? The Basics of Radiology
Submitted by Loxie Kistler, Ed.D. M.S. RN CHUC, of Batavia, Ohio


Learning Objectives:
1. List the factors that have led to the increase of radiology usage.
2. Explain the H.U.C.’s role with diagnostic imaging orders.
3. Describe different types of imaging modalities.

Since the foundational properties of radiology in the form of x-rays was discovered in the late 1800’s, technological advances and usage of some form of radiology has increased greatly in both the diagnosis and treatment of illnesses. According to the National Institute of Health (NIH.gov), diagnostic imaging, including radiology, CT scans, MRIs and nuclear medicine have “skyrocketed” in the last 10 years. Among Medicare recipients, imaging volume has outpaced any other physician ordered service.

What factors have led to this increase of usage? Several factors are responsible for the explosion among radiology techniques. Examples include:
· Technological advances making imaging faster, safer and more accurate
· Increased availability in both in inpatient and outpatient facilities
· A greater demand from patients and healthcare providers
· Rising awareness in the importance of preventative screening.
According to the Centers for Disease Control and Prevention (CDC), even though more radiologic exams are carried out, the amount of radiation has decreased due to better safety measures.

The role of the H.U.C. is key in managing and coordinating diagnostic imaging orders to ensure accurate processing, scheduling and communication to the appropriate departments. Through the electronic medical record (EMR), the H.U.C. enters the order into a patient’s chart which is automatically sent to the appropriate department. In the event of a downtime event or a paper chart, a requisition form via transcription is utilized. Whichever method is used to order the exam, pertinent information must reach the radiological department. That information includes the patient’s name, date of birth, reason for imaging and in females of childbearing age, their last menstrual period. The HUC also is a key communicator between the ordering healthcare provider, the primary caregiver, transport and the radiology department. If multiple tests are being ordered, the proper sequence of testing is key to avoid complications and interfere with workflow. For example, a patient would have a lower GI with barium completed before an upper GI series with barium as the barium from the upper GI may not clear quickly and can interfere with visualization of the lower bowel.

The underlying basis of radiology is using fast moving electromagnetic waves to pass through soft tissue and other body parts. Hard structures such as bones absorb most of the waves and appear white on x-ray film. Softer tissues such as organs absorb less and appear gray in color on the film. Major types of imaging modalities include x-rays (produce images of bones and certain tissues), Computed Tomography (CT) which combines x-rays and a computer to see cross sectional images of the body, Magnetic Resonance Imaging (MRI) which depends upon a magnetic field and radio waves to see images of soft tissues, and Ultrasound which uses high frequency sound waves to visualize organs, blood flow and fetal development. 

One of the most advanced imaging modalities is the Positron Emission Tomography (PET) scan, an imaging technique that uses a small amount of radioactive tracer attached to sugar molecules to show how tissues in the body are functioning. Because many diseases change the body’s metabolism before structural changes appear, PET can detect abnormal activity early. PET scans are most commonly paired with CT imaging, and less commonly with MRI, to create images that show both anatomy and metabolic activity. The PET scan is valuable in diagnosing heart conditions, cancer and brain disorders. During the scan, the tracer is injected into a vein and travels through the bloodstream. Tissues with higher metabolic rates, such as certain cancers, infections, or neurological conditions, absorb more of the tracer, allowing the scanner to detect areas of increased activity. Some facilities also include a specialized imaging area for procedures such breast biopsies and bone density studies. 

Fluoroscopy is a type of medical imaging that uses a continuous series of X‑rays to show moving images of the inside of the body, similar to a video. Fluoroscopy is used to watch contrast media flow through vessels or organs in real time. Many of the procedures performed with fluoroscopy fall under the specialty of Interventional Radiology (IR). Interventional radiology uses imaging. such as fluoroscopy, ultrasound, CT, or MRI, to guide minimally invasive treatments. These procedures often replace the need for open surgery and typically involve less risk, less pain, and shorter recovery times. Interventional radiologists navigate small instruments, like catheters and needles, through blood vessels or organs to diagnose or treat a wide range of conditions. Examples include:
· Angioplasty – imaging blood vessels to look for blockages or abnormalities. If a blockage is noted, a balloon catheter or stent may be inserted to open up the blockage.
· Biliary Drainage – placement of a tube to drain bile from the liver to relieve an obstruction
· Intravenous Pyelogram – imaging of the kidneys, ureters and bladder. This procedure is helpful to help diagnose and remove renal calculi (kidney stones).
· Additional IR treatments are stenting, thrombolysis, embolization, biopsies, and image‑guided tumor ablation, which can help treat vascular disease, stroke, uterine fibroids, or cancer.

Since the development and utilization of radiology technology, questions have arisen regarding the dangers associated with exposure. According to the CDC, the benefits of radiology technology far outweigh any associated risks. Benefits include a better view of organs, tissues, bone, and blood vessels which allow for a more accurate diagnosis and appropriate treatment options. Using fluoroscopy allows for the placement of tubes, catheters, stents, or drains which can eliminate the need for major surgery. 

However, some risks do exist. According to experts, exposure to x-rays may contribute to a slight risk of cancer in later life. Fluoroscopy is exposure over a longer time with higher doses of radiation and may lead to skin reddening or hair loss. Another risk involves contrast media. Drinking or injecting contrast media could lead to an allergic reaction to the ingredients in the dye. Radiologic technicians are well trained in safety and screening measures to enhance patient safety. Health care providers will determine which exam is best for each patient based upon the patient’s chief complaint and medical history. 
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1. Which of the following statements is true regarding radiology usage over the past 10 years?
a. Decreased availability has slowed the usage of radiology procedures.
b. Usage of radiology procedures has remained constant in numbers.
c. Few technological advances have occurred in the radiology field
d. Radiology procedures have greatly increased in numbers. 
2. The basics of radiology technology was discovered in which time period?
a. The late 1700s
b. The late 1800s
c. The late 1900s
d. The early 2000s
3. According to the CDC, which describes the amount of radiation exposure present in x-ray procedures since its discovery?
a. A decrease
b. An increase
c. No change
d. Never measured
4. As the H.U.C., you are completing a requisition for an x-ray for a patient on the unit. The H.U.C. must include which of the following pieces of information on the downtime requisition?
a. Patient name, age, address, reason for imaging
b. Address, age, telephone number, chief complaint
c. Patient name, date of birth, reason for imaging
d. Date of birth, marital status, reason for imaging
5. This type of radiology procedure involves a higher dose of radiation and prolonged exposure.
a. A CT scan
b. An MRI
c. Nuclear Medicine
d. Fluoroscopy
6. What does a PET scan primarily show about the body?
a. Bone density and calcium levels
b. Electrical activity
c. How tissues are functioning by measuring metabolic activity
d. Only the size and shape of organs inside the body
7. This form of radiology exam uses magnetism and radio waves.
a. An MRI
b. A CT scan
c. An IVP
d. An Ultrasound
8. A patient on the unit is in the 6th month of pregnancy. Of the following, which is the most appropriate to view fetal development?
a. An MRI
b. A PET scan
c. An Ultrasound
d. A CT scan
9. Insertion of a stent or balloon into a blocked vessel to open up the vessel is known as a (an):
a. plastygraph.
b. angiogram.
c. plastygram.
d. angioplasty.
10. Interventional radiology procedures are best described as:
a. minimally invasive treatments guided by medical imaging.
b. open surgeries performed in the operating room.
c. procedures that only use MRI for guidance.
d. tests that do not require imaging or contrast.
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