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Passage 1

Today, the majority of the radiographic examinations in a modern hospital are performed digitally. X-ray
images can be static or dynamic. Static or still images with a film—screen combination or with digital
radiography, whereas dynamic images are obtained with an image intensifier or an active matrix flat panel
detector and viewed in real-time on a TV monitor or computer screen. Dynamic image sequences are
commonly known as fluoroscopic images as against radiographic images, which refer to static images. In X-
ray images, the attenuation differences of various nonbony matter are usually too small to distinguish them.
A contrast agent or dye (i.e., a substance with a high attenuation coefficient) may overcome this problem. It
is especially useful for intravascular (blood vessels, heart cavities) and intracavitary (kidney, bladder, etc.)
purposes. Following are a number of typical examples of frequently used examinations. They are subdivided
into radiographic images and fluoroscopic images. Radiographic images are made of all parts of the human
body. The most common investigations include the following: skeletal X-rays, chest images (radiographs of
the thoracic cavity and heart), mammography (images of the breasts), and dental X-rays. Also, they are still
responsible for the majority of radiological examinations. Fluoroscopic images are image sequences
produced in real-time. Consequently, their application field focuses on investigations in which motion or the
instant availability of the images, or both, are crucial. This application field is obviously narrower than that of
radiographic examinations, which explains why the number of fluoroscopic-guided examinations is an order
of magnitude lower. The most typical applications, in decreasing order of occurrence, include the following.

The application of interventional fluoroscopy is responsible for the majority of fluoroscopic sequences.
Typically, the images are used to guide and quickly verify surgical actions, particularly in bone surgery, such
as for osteosynthesis (traumatology, orthopedics). Angiography, which takes images of blood vessels through
the injection of an iodine-containing fluid into the arteries or veins. Usually, subtraction images are made by
mathematically subtracting postcontrast and precontract images followed by a simple gray level
transformation to increase the image contrast of the vessels. The result is an image in which the blood vessels
appear as contrasting line patterns on an analogous background. It is essential that the patient does not move
during the imaging procedure, to avoid motion blurring and subtraction artifacts in the images. Traditionally,
angiography has been used for the diagnosis of conditions such as heart ischemia caused by plaque buildup.
However, today radiologists, cardiologists, and vascular surgeons also use the X-ray angiography procedure
to guide minimally invasive interventions of the blood vessels, such as for vascular re-permeabilization.
Barium fluoroscopy of the gastrointestinal tract after the patient swallows barium contrast solution and/or
where the contrast is instilled via the rectum. Urography (image of the kidneys and bladder) using an iodine-
containing contrast fluid.

According to the above passage, answer the following questions:

81 — Which of the following best describes the topic of the passage?
a) Diagnostic imaging advancements in interventional fluoroscopy
b) Radiographic and Fluoroscopic Imaging in Medical Examinations and Application
c) Utilization of iodine-based contrast agents in radiography
d) Application of fluoroscopy in gastrointestinal examinations

82 _ The pronoun underlined ""they" in the first paragraph refers to
a) Skeletal X-rays b) Mammography c) Dental X-rays d) Radiographic images

83 - How does the utilization of subtraction images in angiography contribute to enhancing the

visualization of blood vessels, and what are the current expanded applications of X-ray
angiography in the medical field?

a) Emerging uses of interventional fluoroscopy in vascular interventions

b) The role of motion artifacts in angiography imaging

c) Advancements in barium fluoroscopy for gastrointestinal tract examinations \ e

d) The impact of iodine-based contrast agents in urography procedures

84 — The word underlined "analogous" in the second paragraph is closest in meaning to ...
a) Coarse b) Fine ¢) Homogeneous d) Texture
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Passade2

Neuroophthalmology is a specialized field that focuses on the intricate relationship between the eyes and
the brain. It combines the expertise of ophthalmology, neurology, and neurosurgery to diagnose and manage
visual problems caused by neurological conditions.

One commori condition that neuroophthalmologists encounter is optic neuritis. This condition involves
inflammation of the optic nerve, which can cause vision loss or blurred vision. Neuroimaging techniques
such as MRI are often used to assess the extent of nerve damage and identify any underlying causes.

Another condition that falls within the realm of neuroophthalmology is papilledema. This occurs when
there is increased pressure in the brain, leading to swelling of the optic nerve head. It is often associated with
conditions such as brain tumors or intracranial hypertension. Neuroimaging plays a crucial role in identifying
the underlying cause and guiding appropriate treatment.

Neuroophthalmologists also play a vital role in the diagnosis and management of disorders such as
double vision, visual field defects, and abnormal eye movements. By carefully evaluating the eye movements
and coordination, they can pinpoint the specific areas of the brain that may be affected and determine the
appropriate course of action.

Now, let's test your understanding of neuroophthalmology with some questions:

85- What areas of medicine does neuroophthalmology combine?

a) Ophthalmology and neurology

b) Neurology and neurosurgery

c) Ophthalmology and neurosurgery
d) All of the above

86- Which condition involves inflammation of the optic nerve?
a) Optic neuritis b) Papilledema c) Double vision d) Visual field defects

87- What role do neuroophthalmologists play in the management of double vision?

a) Evaluating eye movements and coordination
b) Assessing nerve damage

c) Identifying underlying causes

d) None of the above

Passage 3

The application of dictionary learning and deep learning in medical imaging has revolutionized the field,
allowing for more accurate and efficient analysis of medical images. Dictionary learning is a technique that
involves learning a set of basis functions, or atoms, from a collection of training data. These atoms can then
be used to represent and reconstruct signals, such as medical images. By learning a dictionary specific to the
medical imaging domain, it is possible to enhance the quality of images, reduce noise, and improve the
accuracy of image segmentation.

Deep learning, on the other hand, is a subfield of machine learning that focuses on training artificial neural
networks with multiple layers to learn hierarchical representations of data and extract in-depth features. In
medical imaging, deep learning algorithms have been successfully applied to tasks such as image
classification, object detection, and image segmentation. By training deep neural networks on large datasets
of labeled medical images, these algorithms can learn to automatically extract relevant features and make
accurate predictions.

Although dictionary learning is a powerful tool for sparse representation of images, but it is usually based on
single layer and doesn’t use nonlinear operators during learning process, while in deep learning many layers
and non-linear operators are employed during learning. So, usually dictionary learning is usedwhen the
interpretation of medical images are more important while deep learning algorithms are more @ri;ate‘for,.,
applied tasks. : '

Now, let's test your understanding of dictionary learning and deep learning with some questions:
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88- ,‘,Q’hat_y is,the application of both dictionary learning and deep learning in medical imaging?

a) Enhancing the quality of medical images

b)  Analyzing medical images more accurately

C) Extracting the best features from the medical images
d) All of the above

89- How do deep learning algorithms learn to extract features from medical images?

a) By training on large datasets of labeled images

b) By enhancing the quality of images

c) By reducing noise in images

d) By learning a set of linear basis functions from training data

90- What are the main differences of dictionary learning and deep learning?

a) Both are linear systems but deep learning uses more layers

b) Deep learning uses nonlinear operators while dictionary learning is a multilayer linear algorithm

c) Dictionary learning is a single layer linear system while deep learning is a nonlinear multilayer
system

d) Dictionary learning is always better for image interpretation while deep learning always leads to
the best image processing results

Vocabulary:

91 = Another name for the bearclaw artifact that occurs primarily in helical cone-beam CT is:

a) Stairstep artifact

b) Nonlinear partial volume effect
c)  Windmill artifact

d) Motion

92 _ In k-space sampling related to MRI imaging, ...... is preserved with low spatial frequency and

........ is preserved with high spatial frequency.
a) Contrast - Resolution
b) Magnetic field gradients - Contrast
c) Resolution - Signal phase
d) Signal phase - Magnetic field gradients

93 — Blood ... of tissues refers to the activity of the capillary network, where exchanges between blood

and tissues are optimized.
a) Contrast agent
b) Tractography
c) Perfusion
d) Diffusion

94 _ In ..., collimation is done with a mechanical collimator, which is essentially a thick lead plate

with small holes.
a) PET b) Ultrasound c) SPECT d) X-ray

95~ For ... waves in Ultrasonic, the displacement of the particles in the medium is parallel to the

direction of wave motion, as opposed to ... waves, such as waves on the sea, for which this
displacement is perpendicular to the direction of propagation. \ P
a) Lamb - Longitudinal
b) Transverse - Rayleigh
c) Rayleigh - Lamb
d) Longitudinal - Transverse

- & B
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Read the following sentences carefully and choose one of the options (a, b, ¢, d) to complete the
sentences.

96- Dementia, also known as ............. , is seen in elderly individuals whose mental states have started
to decline.
a) senility
b) paucity
c) calamity
d) asperity

97- Colleagues and comrades over the years were in a ............. mood at the party anxiously awaiting
presentations.
a) expedient
b) thrifty
C) greedy
d) euphoric

98- Youth gangs typically engage in ............. , criminal, and violent activities, often for financial gain.

a) mandatory
b) benevolent
c) delinquent
d) competent

99- She quit her job and sold her car to take a break and travel the world. She’s always been .............
about going to new places and meeting new people.
a) hesitant
b) ardent
c) gloomy
d) senile

100- She acknowledges that the new employee’s ............. and naive manner antagonized the board of
directors even though he was willing to take chances.

a) amiable \.
b) cordial YYVVY N

C) gorgeous
d) scandalous
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n e‘a&ngcomprehension

Read the following passages carefully and choose the best answers.
Recent advancements have transformed Al technologies into powerful tools for enhancing

clinical and operational efficiency. Today, Al is allowing everyone involved in the healthcare
ecosystem — doctors, nurses, administrators, and patients — to benefit from enhanced efficiency
and better diagnoses. It extends and augments professional capabilities and provides the foundation
for better, more cost-effective outcome. It is an enabling technology for a more personalized
approach to patient care, focusing on patient outcomes rather than just system efficiency.

During the next 10 years, Al is expected to radically streamline healthcare delivery by providing
immensely powerful insights to enhance the patient management pathway, yet there are hurdles to
overcome before Al transforms healthcare provision. For example, at present, too much patient
consultation time is spent entering data, rather than drawing inferences from it. However, these
transitional issues should quickly be resolved as Al is more broadly adopted across the sector, and
the outlook among healthcare professionals is positive; almost half of medical staff expect Al will
enable more robust diagnoses, and 57% believe its improved predictive capabilities will allow them
to focus more on preventive medicine. Al needs to work for healthcare professionals as part of a
robust, integrated ecosystem, and success relies on more than simply deploying a new technology.
The more ‘humanized’ the application of Al is, the faster and more widely it will be adopted, and the
better the return on the 5. initial investment. Ultimately, this will improve results and patient care
and, in healthcare, the priority should always be the patient.

101- In the first paragraph, the writer ............. of Al in healthcare system.

a) explains the foundation

b) focuses on the status

c) analyzes the mechanism
d) illustrates the ecosystem

102- In the above passage, all of the following are mentioned to be positively affected by Al EXCEPT

ccccccccccccc

b) healthcare personnel
c) professional capabilities
d) clinical operations

103- Which of the following is true?

a) Less than half of the medical staff believe Al can be used for disease prevention.

b) 57% of the medical staff think that Al technologies cannot be adopted in healthcare system.
c) About fifty percent of healthcare personnel expect Al can empower diagnosis.

d) 50% of the healthcare personnel think that they can overcome hurdles to Al transformation.

104- The writer believes that in the successful adoption of Al, the system should give priority

t0 ceeeeenenee. .
a) patients b) investment c) professionals d) techn&bgﬁ‘

105- In the second paragraph, the future of AI application is predicted to be ............. .
a) impulsive b) unwarranted c) confusing d) promising
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“Sdthe, of the leading causes of sight loss affect the part of the eye called the
retina. Supplementation with a certain type of omega fatty acid known as docosahexaenoic acid, or
DHA, can reduce the incidence of retinal disease, however, improving DHA levels in the retina is
challenging due to the retina-blood barrier. A group of researchers has now shown that a different
form of DHA they have developed can enter the retinal tissue— at least in mice. If the same effect is
shown in humans, the supplement could be used to reduce risk and potentially even treat some
retinal diseases.

Loss of sight is believed to have a global cost of $411 billion annually due to medical and care
costs, as well as lost work and productivity, according to the World Health Organization. Age-
related macular degeneration and diabetic retinopathy both affect the retina, which is found at the
back of the eye and contains many light-sensitive cells which allow us to see. Age-related macular
degeneration affects the macula—a part of the retina—and results in central vision being blurred.
Meanwhile, diabetic retinopathy is seen in patients with both type 1 and type 2 diabetes and is
caused by high blood sugar levels affecting blood flow to the retina, and if untreated, can cause
blindness.

106- According to the passage, DHA supplementation is a challenge because ............. .

a) Itis adegenerative process

b) retinal diseases are incurable

c) there are retina-blood obstacles

d) DHA penetrates into the retinal tissue

107- According to the passage, currently, the newly developed DHA ............. .

a) can treat sight loss in mice

b) costs $411 billion for diabetic patients

c) can enter retinal tissue in humans

d) reduces the cost of retinopathy to $411 billion

108- What is the ultimate impact of age-related macular degeneration on the macula?

a) It can reduce the risk to the retinal tissue.

b) It leads to blindness in non-diabetic patients.
c) It deactivates light-sensitive cells.

d) It specifically blurs the central vision.

109- Which of the following is NOT true about diabetic retinopathy?

a) All patients suffering from diabetes may have some signs of diabetic retinopathy.
b) Retinal diseases are rarely observed in patients with diabetics.
c) Diabetic retinopathy emerges because of the high blood sugar affecting the retina.
d) Diabetic retinopathy can finally lead to blindness if untreated.

110- Which of the following is true about the new form of omega fatty acid supplement?

a) It can possibly cure the retinal illnesses.

b) Its positive effect on mice has not yet been reported.

c) It puts the retina and its surrounding tissues at risk. \ PY

d) It removes the blood barriers in patients with diabetes. \AVYYVY VY
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