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Question: 1 
   
When calculating BMD, what is being calculated? 
 
A. Bone Maximum Density. 
B. Bone Minimum Density. 
C. Broken Mineral Density. 
D. Bone Mineral Density.  
 

Answer: D     
 
Explanation: 
When the question asks about calculating BMD, it is referring to Bone Mineral Density. 
Bone Mineral Density (BMD) is a measurement that indicates the amount of mineral matter per square 
centimeter of bones. It is commonly used as an indicator of osteoporosis and fracture risk. The higher 
the density of minerals such as calcium in the bone, the stronger the bone is considered to be, which 
decreases the risk of fractures. 
In medical practice, BMD is measured using techniques such as Dual-Energy X-ray Absorptiometry (DXA 
or DEXA). This test measures bone density in various parts of the body, such as the spine, hip, or 
forearm. The result of a DXA scan is usually given in the form of a T-score and Z-score. These scores 
compare the individual's bone density to a norm based on age, sex, and size. 
The T-score compares the individual's bone density with what is normally expected in a healthy young 
adult of the same sex. The Z-score compares the individual's bone density to what is normally expected 
for someone of the same age, sex, and body size. 
To calculate the actual BMD value when the Z-score is known, the equation used is: 

 
This formula adjusts the expected average BMD by how much the individual deviates from the average 
(expressed as the Z-score), scaled by the standard deviation, which is a measure of variability in bone 
density. 
By calculating BMD, doctors can assess the strength of bones, the risk of fractures, and monitor the 
effects of treatment for conditions like osteoporosis. It's a critical tool in managing bone health, 
particularly in populations at risk for decreased bone density, such as postmenopausal women and older 
adults. 

Question: 2 
   
Which speed would you use when scanning a patient who is extremely thin? 
 
A. Slowest. 
B. Moderate. 
C. Fastest. 
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D. It does not matter. 
 

Answer: C     
 
Explanation: 
In medical imaging, particularly in Dual-energy X-ray Absorptiometry (DXA) scans which are used 
primarily to assess bone density, the speed of the scan can play a crucial role in the quality of the results 
obtained. The correct speed setting is determined based on a variety of patient-specific factors, one of 
which is the patient's body size. 
For extremely thin patients, using the fastest scan speed is recommended. The rationale behind this 
choice involves several technical aspects of how DXA scans work. Firstly, thinner patients have less body 
mass and less soft tissue. This minimal soft tissue can potentially result in less attenuation (reduction in 
force as the X-rays pass through the body). In simpler terms, the X-rays have less material to penetrate, 
making the imaging process less complex and quicker. 
Furthermore, using a faster scan speed in thin individuals helps in reducing the time during which the 
patient needs to remain perfectly still. Motion can blur the DXA images, leading to inaccuracies. Because 
thinner patients have less body mass to dampen movements, even slight movements can have a larger 
impact on image quality. By speeding up the scan, the likelihood of motion artifacts due to patient 
movement is minimized, thus enhancing the quality of the diagnostic images. 
Another consideration is the exposure to radiation. Although the radiation doses in DXA are generally 
low compared to other radiographic procedures, it is always a priority to minimize exposure. Faster scan 
speeds help achieve this by reducing the time the patient is exposed to X-rays. 
In conclusion, when scanning an extremely thin patient, the fastest possible DXA scan speed is typically 
chosen to ensure optimal image quality and minimize motion artifacts and radiation exposure. This 
practice aligns with the general medical principle of obtaining the best results while exerting the least 
risk to the patient. 

Question: 3 
   
A T-score of -2.0 means what? 
 
A. Osteoporosis. 
B. Osteopenia. 
C. Normal. 
D. Bone cancer. 
 

Answer: B     
 
Explanation: 
A T-score of -2.0 indicates osteopenia. T-scores are a standard tool used in the medical field to assess an 
individual's bone density compared to a healthy 30-year-old adult, who is considered to have peak bone 
mass. The T-score is calculated based on the standard deviation (SD) difference between the patient's 
bone density and the average peak bone density. 
The categorization of T-scores is as follows: a T-score of -1.0 and above is considered normal, indicating 
healthy bone density. A T-score between -1.0 and -2.5 is classified as osteopenia, which is a condition 
where bone density is lower than normal peak density but not low enough to be categorized as 
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osteoporosis. This range is a warning sign that the individual is at increased risk of developing 
osteoporosis. A T-score of -2.5 and below signifies osteoporosis, a serious condition where the bones 
have become weak and fragile. 
In the case of a T-score of -2.0, the individual has bone density that is two standard deviations below the 
average for a healthy young adult but has not yet reached the threshold for osteoporosis. This indicates 
osteopenia, suggesting that while the bones are less dense than ideal, they have not deteriorated to the 
extent observed in osteoporosis. This is a critical stage for intervention to prevent further bone loss and 
the potential progression to osteoporosis. 
It is important to note that T-scores are typically obtained through bone mineral density tests, such as a 
dual-energy X-ray absorptiometry (DXA) scan. These tests are crucial for evaluating bone health, 
particularly in individuals at risk due to factors like aging, menopause, low body weight, or use of certain 
medications. Regular monitoring and appropriate lifestyle changes or treatments can help manage bone 
density levels and reduce the risk of fractures. 

Question: 4 
   
Which of the following describes the primary purpose of using a phantom during bone densitometry 
quality control procedures? 
 
A. To calibrate the patient’s BMD score to the manufacturer’s reference data 
B. To ensure consistent and accurate scanner performance over time. 
C. To simulate different patient body sizes during scanning 
D. To reduce radiation dose to the patient during the scan 
 

Answer: B     
 
Explanation: 
In bone densitometry, particularly Dual-energy X-ray Absorptiometry (DXA), maintaining consistent 
scanner performance is essential to ensure accurate, reproducible measurements over time. This is why 
phantoms are used as part of quality control (QC) procedures. 
Purpose of a Phantom: 
A phantom is a device or block, often made of materials that simulate bone and soft tissue density, 
provided by the manufacturer. 
It is scanned daily, weekly, or monthly depending on facility protocols to verify that the machine is 
producing stable and accurate readings. 
Results are compared to established baseline values to detect any performance drift, calibration issues, 
or hardware problems. 
Why Other Options Are Incorrect: 
A. Calibration to manufacturer’s reference data is part of initial setup but not the ongoing purpose of 
phantom scanning. 
C. Phantoms do not simulate different body sizes; they simulate consistent bone density for machine 
testing. 
D. Phantoms are not related to reducing patient dose; they are used in non-patient QC procedures. 
Key Takeaway: 
Using a phantom for regular QC ensures the accuracy and reliability of patient results, helping detect 
any technical issues before they affect clinical measurements. 
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Question: 5 
   
What is the T-score range for an individual to be considered to have osteoporosis? 
 
A. T-score between -2.5 and -1. 
B. T-score of -2.5 or below. 
C. No t-score.  
D. T-score above -1. 
 

Answer: B     
 
Explanation: 
The T-score is a crucial metric used in the assessment of bone density and plays a significant role in 
diagnosing various bone health conditions, including osteoporosis. To understand the implications of 
different T-score ranges, it's important to delve into the specifics of what these scores represent and 
how they are used in a clinical setting. 
The T-score is calculated based on a comparison of an individual's bone density to the average bone 
density of a healthy 30-year-old of the same sex. This comparison is expressed in terms of standard 
deviations (SD) from the young adult mean. Standard deviations help in illustrating how much a 
measurement deviates from the average. In the context of bone density, a T-score tells us how much an 
individual’s bone density varies from what is typically expected in a healthy, young adult. 
According to the World Health Organization (WHO), the T-score thresholds for diagnosing different 
levels of bone health are as follows: - A T-score of -1.0 or above is considered normal. This indicates that 
the bone density is within one standard deviation of the average for a healthy 30-year-old. - A T-score 
between -1.0 and -2.5 signifies osteopenia. Osteopenia is a condition where bone density is below 
normal and may be a precursor to osteoporosis but is not necessarily inevitable. - A T-score of -2.5 or 
below is indicative of osteoporosis. This score means that the bone density is at least 2.5 standard 
deviations below the mean of a healthy 30-year-old, signaling a significant reduction in bone mass and 
an increased risk of fractures. 
To answer the original question, the T-score range that indicates osteoporosis is -2.5 or lower. This 
range is a critical diagnostic criterion as it signals a substantial decrease in bone density, highlighting a 
need for potential treatment or intervention to prevent further bone loss and associated complications 
such as fractures. Understanding these T-score ranges aids healthcare providers in making informed 
decisions regarding bone health management and helps individuals understand their own bone density 
levels in relation to established norms. 

Question: 6 
   
Bony landmarks can have which of the following? 
 
A. Grooves of the bone.  
B. Prominence of the bone.  
C. Grooves and/or prominence of the bone.  
D. None of the above.  
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Answer: C     
 
Explanation: 
Bony landmarks are specific anatomical features on bones that are easily identifiable and palpable under 
the skin. These landmarks serve as important guides for healthcare professionals, particularly in the 
fields of medicine, physiotherapy, and anatomy, to locate other anatomical structures, assess alignment, 
or guide medical interventions. 
Bony landmarks can exhibit various forms, including grooves and prominences. Grooves on bones are 
indentations or natural depressions which often serve as pathways for nerves or blood vessels or as 
attachment sites for muscles and ligaments. An example of a groove is the sulcus (or groove) for the 
radial nerve located on the humerus. 
On the other hand, prominences are raised or protruding areas on bones that also serve as critical 
points for the attachment of muscles, ligaments, or as leverage points during movement. These 
prominences can be felt through the skin and are often used as reference points in clinical practice. The 
greater trochanter of the femur is a common example of a bony prominence. 
Thus, the correct answer to the question regarding what bony landmarks can have is "Grooves and/or 
prominence of the bone." This acknowledges the variability in the types of anatomical features that can 
be considered bony landmarks, encompassing both grooves and prominences, each serving distinct and 
crucial anatomical and clinical functions. 

Question: 7 
   
The most important factor when diagnosing a patient with osteoporosis using bone densitometry is: 
 
A. The fracture risk of the bone 
B. The feature of the bone 
C. The accuracy of the measurement 
D. The fragility correlation of the bone 
 

Answer: C     
 
Explanation: 
The most important factor when diagnosing a patient with osteoporosis using bone densitometry is the 
accuracy of the measurement. This accuracy is crucial because bone densitometry involves quantifying 
bone mineral density (BMD) to make a clinical assessment of bone health. The procedure is primarily 
used to diagnose osteoporosis, a condition characterized by weakened bones that are more susceptible 
to fractures. 
Bone densitometry, also known as Dual-energy X-ray Absorptiometry (DXA), is an advanced imaging 
technology. It provides precise measurements of BMD at key anatomical sites such as the hip and spine, 
which are common areas for osteoporotic fractures. The accuracy of these measurements is vital as it 
influences the diagnostic outcome and the subsequent treatment decisions. A precise measurement 
helps in reliably classifying the severity of bone loss and in monitoring the effectiveness of the 
prescribed treatment over time. 
Furthermore, the accuracy of bone densitometry measurements affects the calculated fracture risk. 
Healthcare providers use tools like the FRAX score, which incorporates BMD along with other patient 
factors, to estimate the 10-year probability of fractures. An accurate BMD measurement ensures that 
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this risk is estimated correctly, preventing both underestimation that might lead to a lack of necessary 
treatment, and overestimation that could lead to unnecessary medication with potential side effects. 
Apart from diagnosing osteoporosis, the accuracy of bone densitometry is also essential for assessing 
overall bone health and strength. It aids in the evaluation of metabolic bone diseases and can be crucial 
for patients undergoing treatments that impact bone density, such as hormone therapy or long-term 
steroid use. 
In conclusion, the accuracy of the measurement in bone densitometry is not only fundamental for 
diagnosing osteoporosis but also for planning and monitoring treatment strategies. Ensuring precision in 
these measurements helps in making informed clinical decisions that enhance patient care and manage 
the risks associated with fragile bones effectively. 

Question: 8 
   
How many metacarpals are in each upper limb? 
 
A. 0. 
B. 5. 
C. 8. 
D. 14. 
 

Answer: B     
 
Explanation: 
*P0*5. There are 206 individual bones in the adult human body, which are distributed among two 
primary divisions: the axial skeleton and the appendicular skeleton. The axial skeleton includes central 
body structures such as the skull, hyoid bone, auditory ossicles, ribs, sternum, and vertebral column. 
These components primarily support the central axis of the body and protect vital organs such as the 
brain, heart, and lungs. *P0*5. The appendicular skeleton, on the other hand, comprises the bones of 
the limbs and the girdles that attach these limbs to the axial skeleton. Specifically, the upper limbs are 
part of this division, including the bones of the arms, wrists, and hands. Each upper limb connects to the 
body through the pectoral girdle, which is made up of the clavicles (collarbones) and the scapulae 
(shoulder blades). The humerus forms the upper arm, while the forearm consists of two bones: the ulna 
and the radius. *P0*5. The lower ends of the ulna and radius articulate with the wrist, which is 
composed of eight carpal bones arranged in two rows. Beyond the carpals are the metacarpals, which 
are the bones of the hand itself. Each hand contains five metacarpals, one for each finger. These 
metacarpal bones are numbered from one to five, starting with the thumb (metacarpal I) through to the 
little finger (metacarpal V). *P0*5. Thus, in each upper limb, there are precisely five metacarpal bones. 
These bones play a crucial role in the mobility and functionality of the hand, allowing for a wide range of 
movements and dexterity. They serve as the connection between the wrist (carpals) and the fingers 
(phalanges), forming the structure of the palm of the hand. Each metacarpal bone supports one of the 
five digits and is essential for hand function, facilitating movements such as gripping, holding, and 
manipulating objects. 

Question: 9 
   
The ulna’s upper end contains a large C shaped notch called what? 
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A. Wrist.  
B. Knee joint.  
C. Trunked notch.  
D. Trochlear notch.  
 

Answer: D     
 
Explanation: 
The correct answer to the question "The ulna’s upper end contains a large C shaped notch called what?" 
is the trochlear notch. 
The ulna, along with the radius, is one of the two long bones found in the forearm. The ulna is 
positioned on the side opposite the thumb, extending from the elbow to the smallest finger, and it plays 
a crucial role in forming the elbow joint as well as stabilizing the forearm. 
At the upper end of the ulna, there is a prominent, C-shaped depression known as the trochlear notch. 
This notch is also sometimes referred to as the semilunar notch due to its large, crescent-like shape. The 
trochlear notch is specifically designed to accommodate the trochlea of the humerus, which is a spool-
shaped protrusion at the lower end of the humerus (the upper arm bone). 
The interaction between the trochlear notch of the ulna and the humerus's trochlea is fundamental to 
the elbow joint's function, allowing for the basic movements of bending and extending the arm. The 
shape and depth of the trochlear notch play vital roles in stabilizing this joint, ensuring that movements 
are smooth and coordinated. 
Besides its structural and functional significance in joint movement, the trochlear notch is also crucial for 
the attachment of various ligaments and muscles which contribute to the elbow’s stability and mobility. 
Understanding the anatomy and function of the trochlear notch is essential for diagnosing and treating 
elbow injuries and conditions effectively. 

Question: 10 
   
Which of the following is not a type of vertebrae? 
 
A. Tibia.  
B. Thoracic.  
C. Sacrum.  
D. Lumbar.  
 

Answer: B     
 
Explanation: 
The question "Which of the following is not a type of vertebrae?" asks for the identification of an item 
that does not belong to the group of bones classified as vertebrae. The options provided are Tibia, 
Thoracic, Sacrum, and Lumbar. To answer this question, a basic understanding of human anatomy, 
particularly the skeletal system, is required. 
Vertebrae are the bones that make up the spine or vertebral column. They are crucial in providing 
structural support and protection for the spinal cord, while also allowing flexibility and movement. The 
spine is divided into several regions based on the location and function of the vertebrae. These regions 
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include: 1. **Cervical Vertebrae**: Located in the neck, typically numbered as C1 through C7. 2. 
**Thoracic Vertebrae**: These follow the cervical vertebrae and are located in the chest area, 
numbered T1 through T12. 3. **Lumbar Vertebrae**: Found below the thoracic vertebrae, these are in 
the lower back and are numbered L1 through L5. 4. **Sacral Vertebrae (Sacrum)**: These five bones are 
fused together and located below the lumbar vertebrae. 5. **Coccygeal Vertebrae (Coccyx or 
Tailbone)**: Consisting of four fused bones, the coccyx is at the very base of the vertebral column. 
The option "Thoracic" refers to the thoracic vertebrae, which are part of the vertebral column. "Lumbar" 
and "Sacrum" also refer to specific types of vertebrae within the spinal structure, specifically the lumbar 
vertebrae and the sacral vertebrae, respectively. 
On the other hand, the "Tibia" is not a vertebra but a bone located in the lower leg. It is one of the two 
long bones in the lower leg, the other being the fibula, and it is crucial for bearing weight and walking. 
The tibia is not part of the vertebral column or associated with the central spine in any way. 
Therefore, the correct answer to the question is "Tibia," as it is not a type of vertebra but rather a 
significant bone in the lower leg. This distinction is important for understanding basic human anatomy 
and the classification of bones within the skeletal system. 
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