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Question: 1 
   
Breast tissue is surrounded by which of the following? 
 
A. Arteries 
B. Cuticles 
C. Lymph nodes 
D. Fascia 
 

Answer: D     
 
Explanation: 
The breast tissue is primarily surrounded by fascia, a type of connective tissue that envelopes and 
separates muscles and other internal organs. This connective tissue layer provides structural support 
and compartmentalization within the body. 
To understand why fascia is the correct answer, it's essential to explore the structure of the breast in 
more detail. The breast sits atop the pectoral muscles on the chest wall and is composed of several key 
components: mammary glands, milk ducts, areola, nipple, and fatty tissue. These elements together 
constitute the functional and anatomical makeup of the breast, which is considered an organ. 
The mammary glands are responsible for milk production, facilitated through a network of milk ducts 
that transport milk to the nipple. This system is embedded in fatty tissue that provides the bulk of the 
breast's volume and shape. Surrounding all these components is the fascia. This connective tissue forms 
a distinct layer that encapsulates the breast tissue, aiding in maintaining its position on the chest wall 
and providing a barrier separating it from other tissues and structures in the area. 
Fascia's role extends beyond mere containment; it also contributes to the structural integrity and 
functionality of the breast. By surrounding the breast tissue, fascia helps to support the glandular 
structures and ensures that they stay aligned and connected within the specified area. It also plays a 
part in the transmission of nerves and blood vessels, which are crucial for the nourishment and 
innervation of the breast. 
In summary, while the breast is also associated with arteries, cuticles, and lymph nodes—each playing 
different roles in its physiology and health—the specific tissue that surrounds the breast and provides it 
structural containment and support is the fascia. This connective tissue's comprehensive encasement of 
the breast makes it fundamental to the breast's anatomy and function. 

Question: 2 
   
Which of the following is true about AEC tests? 
 
A. Density control settings must be adjusted when performing the test in the 2 to the 6 cm range.  
B. Density control settings cannot be adjusted when performing the test in the 2 to the 6 cm range.  
C. Density control settings should always be in the 6 to the 16 cm range.  
D. Density control settings should always be in the 16 to the 26 cm range. 
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Answer: B     
 
Explanation: 
The correct statement regarding the AEC tests is that "Density control settings cannot be adjusted when 
performing the test in the 2 to the 6 cm range." This assertion aligns with the fundamental operation 
and calibration protocols associated with Automatic Exposure Control (AEC) systems in radiographic 
imaging. 
To understand why this is the case, it is essential to first grasp what AEC is and how it functions. AEC, or 
Automatic Exposure Control, is a technology used in radiographic imaging systems to automatically 
adjust the exposure factors such as time, kilovoltage (kV), and milliamperage (mA). These adjustments 
are made based on the thickness, density, and composition of the object being imaged, with the goal of 
achieving a diagnostic-quality image without manual intervention. 
AEC systems are equipped with sensors that detect the amount of radiation that passes through the 
object and reaches the image receptor. By measuring this radiation, the AEC can terminate the exposure 
once the optimal amount of radiation has been received, thereby ensuring consistent image quality and 
reducing the risk of over or under-exposure. 
During the calibration or testing of AEC systems, particularly in the range of 2 to 6 cm thickness, the 
density control settings, which might otherwise be used to manually adjust image density, are typically 
locked or disabled. This restriction is crucial because adjusting these settings could interfere with the 
AEC's ability to accurately assess and respond to the radiation detected, thus skewing the test results. 
The purpose of disallowing adjustments in density settings in this specific range is to ensure that the 
calibration focuses solely on the AEC's responsiveness to changes in radiation intensity, without 
confounding factors introduced by manual overrides. This helps in verifying that the AEC system will 
consistently produce high-quality images under varying conditions without needing additional 
adjustments. 
Therefore, when performing tests and calibrations in the 2 to 6 cm range on an AEC system, the density 
control settings are fixed to isolate the AEC function and evaluate its performance accurately. This 
ensures that the system can maintain image consistency across different thicknesses and densities, 
which is crucial for diagnostic accuracy in medical imaging. 

Question: 3 
   
Breast compression immobilizes the breast being imaged. What is the advantage of this? 
 
A. It creates uniformly thick tissue. 
B. It lowers exposure time. 
C. It lowers patient dose of radiation. 
D. It limits motion artifacts in the image. 
 

Answer: D     
 
Explanation: 
Breast compression during imaging, particularly in mammography, serves several important purposes 
that enhance the quality of the images and the efficacy of the examination. First, by compressing the 
breast, the thickness of the breast tissue becomes more uniform. This uniformity is crucial because it 
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allows the x-ray to penetrate the tissue more evenly. As a result, the image captured will have a 
consistent density, making it easier for radiologists to detect abnormalities such as tumors or cysts 
which might be obscured in a non-uniform tissue environment. 
Another significant advantage of breast compression is that it limits motion artifacts in the image. When 
the breast is immobilized, there is minimal movement during the imaging process. This reduction in 
motion is critical because even slight movements can lead to blurring of the image, which can obscure 
important details and potentially lead to misdiagnosis or the need for additional imaging. Ensuring that 
the breast remains still during the imaging process helps in achieving sharp images with clear details, 
enhancing the reliability of diagnostic outcomes. 
Compression also contributes to lowering the exposure time necessary to obtain a quality image. By 
flattening and spreading the breast tissue, the x-ray has a shorter distance to travel through, which 
allows for quicker exposure times. This not only speeds up the imaging process but also reduces the 
amount of radiation the patient is exposed to. Minimizing radiation exposure is always a priority in 
medical imaging to adhere to the ALARA principle (As Low As Reasonably Achievable), which aims to 
manage and minimize patient exposure to radiation. 
Thus, the practice of compressing the breast during imaging is a critical procedure that improves the 
quality of the images, reduces the potential for diagnostic errors, speeds up the imaging process, and 
minimizes radiation exposure, all of which contribute to better patient care and outcomes in breast 
imaging diagnostics. 

Question: 4 
   
Which of the following anode-filter combinations would be used for a patient with thin breasts? 
 
A. W-Mo 
B. Rh-Rh 
C. Mo-Mo 
D. Mo-Rh 
 

Answer: C     
 
Explanation: 
The optimal selection of anode and filter materials in mammography is crucial for enhancing image 
quality while minimizing radiation dose. The anode is the part of the x-ray tube where electrons collide 
to produce x-rays, and the filter is used to shape the x-ray beam, absorbing some of the lower energy x-
rays that contribute to dose but not to image quality. 
For patients with thin breasts, the Mo-Mo (molybdenum-molybdenum) anode-filter combination is 
typically recommended. Molybdenum is a material that produces x-rays which are of relatively low 
energy compared to other materials like tungsten or rhodium. This lower energy spectrum is particularly 
suitable for imaging thinner breast tissue, where higher energy x-rays might pass through too readily, 
reducing the contrast of the image. 
The Mo-Mo combination is particularly effective because both the anode and the filter are made of 
molybdenum, which ensures that the x-ray spectrum is finely tuned to the imaging needs of thinner 
breast tissues. This results in high-quality images with sufficient contrast to identify abnormalities such 
as microcalcifications and other subtle signs of breast disease, which are critical for effective 
mammographic screening and diagnosis. 
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Moreover, using a molybdenum filter helps in absorbing unwanted softer x-rays that contribute to the 
radiation dose without improving the image quality. This is particularly important in mammography, 
where minimizing the radiation dose is a key concern due to the sensitivity of breast tissue to ionizing 
radiation. 
Thus, the Mo-Mo anode-filter combination not only enhances diagnostic effectiveness in patients with 
thin breasts but also adheres to the principle of radiation protection by keeping the dose as low as 
reasonably achievable. Other anode-filter combinations like Rh-Rh (rhodium-rhodium) or Mo-Rh 
(molybdenum-rhodium) are used for denser breast tissues, where higher energy x-rays are needed to 
penetrate through the tissue effectively. 

Question: 5 
   
A form of breast cancer which involves only the skin of the nipple and areola is known as which of the 
following? 
 
A. Inflammatory carcinoma 
B. Grave's disease 
C. Paget's disease 
D. Peroni's disease 
 

Answer: C     
 
Explanation: 
The correct answer to the question is "Paget's disease." 
Paget's disease of the breast is a rare type of cancer that predominantly affects the skin of the nipple 
and the areola (the darker skin surrounding the nipple). It is named after Sir James Paget, who first 
described the condition in 1874. Unlike other forms of breast cancer, which originate in the milk ducts 
or glands and later spread to the skin, Paget's disease typically presents first with noticeable changes on 
the skin of the nipple. 
The symptoms of Paget's disease may appear relatively mild initially, which often leads to misdiagnosis 
as a benign skin disorder. Common signs include redness, flaking, and irritation of the nipple skin, similar 
to eczema. As the disease progresses, symptoms can become more pronounced and may include 
itching, tingling, sensitivity, burning, and pain in the nipple. In some cases, there may also be discharge 
(which can be yellowish or bloody) and the development of a lump in the breast. 
Diagnosis of Paget's disease usually involves a clinical examination followed by a biopsy of the affected 
skin. A mammogram or ultrasound may also be conducted to check for underlying masses or changes in 
the breast tissue. Early diagnosis and treatment are crucial, as the underlying breast cancer associated 
with Paget's disease can be more serious. 
Treatment typically involves surgery, possibly including the removal of the nipple and areola, and 
depending on the stage and characteristics of the disease, part or all of the breast (mastectomy). This 
may be followed by radiation therapy or chemotherapy, depending on whether the cancer has spread 
beyond the milk ducts. 
Awareness of the symptoms and prompt medical consultation are important for early detection and 
effective management of Paget's disease. Regular breast examinations and awareness of changes are 
essential, especially for those with a family history of breast cancer. 
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Question: 6 
   
When a biopsy of the breast shows non-cancerous normal appearing ductal cells that are multiplying 
abnormally, it is called which of the following? 
 
A. Unusual hyperplasia of the breast 
B. Simple breast cyst 
C. Breast fibroadenoma 
D. LCIS 
 

Answer: A     
 
Explanation: 
When a biopsy of the breast reveals non-cancerous but abnormally multiplying normal-appearing ductal 
cells, this condition is referred to as unusual hyperplasia of the breast. This term describes an abnormal 
increase in the number of cells within the breast ducts, which, while not malignant, does not appear 
typical. 
Unusual hyperplasia is distinguished from typical hyperplasia by the pattern and extent of cell 
proliferation. In unusual hyperplasia, the cell growth is more pronounced and can be more disorganized 
than in typical hyperplasia, but it does not reach the level of atypia that would classify it as atypical 
ductal hyperplasia (ADH) or a more serious precancerous condition. 
The significance of diagnosing unusual hyperplasia lies in its association with an increased risk of 
developing breast cancer later on. Although the cells themselves are not cancerous, the abnormal 
proliferation indicates a disruption in the normal cell cycle and growth regulation, which could 
potentially lead to malignant transformations in the future. 
The management of unusual hyperplasia typically involves increased surveillance and possibly further 
diagnostic investigations to monitor the condition. Doctors may recommend more frequent 
mammograms or other imaging tests to ensure that if any changes occur, they are detected early. In 
some cases, medication or surgical intervention may be considered to reduce the risk of breast cancer, 
particularly if there are other risk factors present in the patient. 
It's important for patients diagnosed with unusual hyperplasia to discuss their specific risk factors and 
management options with their healthcare provider. Understanding the implications of this diagnosis 
can help in making informed decisions about their health and in taking appropriate preventive 
measures. 

Question: 7 
   
How many areolas does the human body have? 
 
A. 1. 
B. 2. 
C. 3. 
D. 4. 
 

Answer: B     
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Explanation: 
1. The question regarding how many areolas the human body has can be answered by understanding 
the basic anatomy of the human breast. The breast anatomy is divided into two main components: 
internal and external. The internal anatomy consists of structures such as lobes, lobules, glandular 
tissue, connective tissue, blood vessels, nerves, lymph nodes, and adipose tissue. These components 
play a crucial role in the functionality of the breast, primarily in lactation. 
2. The external anatomy, on the other hand, includes the areola and nipple. Each human breast has one 
areola and one nipple, making a total of two areolas and two nipples on the typical human body. The 
areola is the pigmented area surrounding the nipple. It contains small glands known as Montgomery's 
glands, which lubricate and protect the area during breastfeeding. 
3. Understanding the number and function of areolas is important not only for general knowledge but 
also for medical and health-related purposes. The areola and nipple are integral to the breast's role in 
lactation, providing a passageway for milk to reach an infant. Moreover, changes in the appearance of 
the areola can be indicative of health issues, such as breast cancer or hormonal imbalances. 
4. In conclusion, the human body typically has two areolas, one on each breast. Their presence is crucial 
for both the physiological function of lactation and as indicators of certain health conditions. 
Recognizing their number and understanding their role can aid individuals in maintaining breast health 
and in identifying potential health issues early. 

Question: 8 
   
Which of the following would be considered correct regarding the AEC (automatic exposure control)? 
 
A. It increases the radiation dose needed per image. 
B. It decreases image quality. 
C. It helps increase the need for repeat images. 
D. It helps decrease the need for repeat images. 
 

Answer: D     
 
Explanation: 
To answer the question regarding the Automatic Exposure Control (AEC) in radiographic imaging 
systems, it's important to understand what each statement implies about the functionality and impact 
of the AEC on radiographic processes. Here's a detailed explanation of each statement: 
**It increases the radiation dose needed per image.** This statement is incorrect. The Automatic 
Exposure Control (AEC) is designed to optimize the amount of radiation used to produce an image of 
sufficient quality. It automatically adjusts the exposure time and intensity based on the density and 
composition of the subject being imaged, thereby often reducing the radiation dose compared to 
manual settings where overexposure is more likely. 
**It helps decrease the need for repeat images.** This statement is correct. The primary function of the 
AEC is to ensure consistent image quality by adjusting the exposure to optimal levels. This consistency 
helps in reducing the occurrence of underexposed or overexposed images, which are common reasons 
for repeating radiographic exams. By decreasing the need for repeat images, AEC not only saves time 
and resources but also reduces additional exposure to radiation for the patient. 
**AEC is also known as photo timing.** This is a correct descriptor. The AEC system, often referred to as 
photo timing, utilizes detectors that measure the amount of radiation that has penetrated the patient 
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and reached the image receptor. When the detectors sense that the appropriate amount of radiation 
has been received to create a clear image, the exposure is automatically terminated. 
**It decreases image quality.** This statement is incorrect. The AEC's role is to enhance image quality. 
By automatically adjusting exposure parameters to ensure the right amount of radiation is used, the AEC 
promotes the production of images with good contrast and detail, essential for accurate diagnosis. 
Without this control, manual settings might not be optimal and could lead to poor quality images 
requiring retakes. 
**It helps increase the need for repeat images.** This statement is incorrect and contradicts the 
purpose and functionality of the AEC. As previously mentioned, one of the key advantages of using an 
AEC is to minimize the occurrence of images that require retakes due to issues like over or 
underexposure. By maintaining consistent exposure levels, AEC significantly reduces the likelihood of 
needing repeat images. 
**Summary** The most accurate statements about the Automatic Exposure Control (AEC) system are 
that it helps decrease the need for repeat images and is also known as photo timing. The AEC enhances 
the quality and consistency of radiographic images, thereby reducing unnecessary radiation exposure 
and improving diagnostic efficiency. The incorrect statements suggest misunderstandings about the 
operational benefits and goals of using AEC in radiographic imaging. 

Question: 9 
   
Which type of filtration is associated with aluminum and copper? 
 
A. Inherent filtration 
B. Added filtration 
C. Forced filtration 
D. Negative filtration 
 

Answer: B     
 
Explanation: 
The correct answer to the question "Which type of filtration is associated with aluminum and copper?" 
is "Added filtration." 
Added filtration involves the use of external materials placed in the path of the X-ray beam to further 
filter out undesirable low-energy X-ray photons. It complements the inherent filtration already provided 
by the design and construction of the X-ray tube and its housing. 
Aluminum and copper are commonly used materials in added filtration. These metals are effective in 
absorbing low-energy X-rays which, if not filtered out, would contribute to the patient's radiation 
exposure without improving the quality of the diagnostic image. The thickness and type of metal used as 
added filtration can vary depending on the specific requirements of the X-ray examination and the 
particular equipment used. 
Inherent filtration, on the other hand, is built into the X-ray equipment itself. It typically includes the 
glass envelope surrounding the X-ray tube, the insulating oil used for cooling, and the housing of the X-
ray tube. These components naturally absorb some of the lower energy X-rays as they are produced. 
The primary purpose of added filtration, including the use of materials like aluminum and copper, is to 
optimize the balance between image quality and patient safety. By filtering out unnecessary radiation, 
added filtration helps to reduce the patient's exposure to radiation while maintaining sufficient image 
quality for diagnosis. 
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Question: 10 
   
What section of the HL7 standards is associated with functional profiles and models that are used to 
enable the constructs for managing electronic health information ? 
 
A. Primary standards 
B. Fundamental standards 
C. Clinical and administrative domains 
D. EHR profiles 
 

Answer: D     
 
Explanation: 
There are 7 sections of HL7 standards: 
1.  Primary standards-most popular standards to integration of systems, the most in demand and most 
used standards are here. 
2.  Foundational standards-defines the tools and building blocks that are needed to build the standards. 
3.  Clinical and administrative domains-includes both document and messaging standards that are used 
for clinical specialties. 
4.  EHR profiles-is associated with functional profiles and models that are used to enable the constructs 
for managing electronic health information. 
5.  Implementation guides-includes support documents that are made to be used with existing 
standards, all documents that are found here are supplemental material for a parent standard. 
6.  Rules and references-technical specifications and programming structures for both standards and 
software development. 
7.  Education and awareness-includes DSTUs and current projects. 
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