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Read the followin y and then answer the questions that follow. Base your answe

' 8 passages carefull
the information i

ry on
n the passage only,

Passage 1:
Computed Tomography versus Magnetic Resonance Imaging Techniques
CUH‘{pulEd Tmnugraph}’ (CT) and Magnetic Resonance Imaging (MRI) are both essential tools in
medical imaging, each with di@ct characteristics that influence their application, image quality,
and patient comfort, | s

CT scans utilize X-rays to
acute conditions such

produce images, excelling in visualizing bone structures and detecting .
as fractures and internal bleeding. However, while CT provides good
image quality, it lacks the detail offered by MRI, particularly for soft tissues. MRI employs | -
powerful magnetic fields and radio waves, creatiﬁg highly detailed images that are especially
effective for visualizing soft tissues, organs, and abnormalities in the brain and spinal cord. This

superior soft tissue contrast allows MRI to differentiate between healthy and diseased tissues
more effectively than CT. I : e

In terms of patient comfor

e
{, CT scans genecrally have an advantage. They are quicker—typically
completed in a few minutes—making them more suitable for patients who may Teel anxious or

& o — e R

claustrophobic. In contrast, MRI scans can take 15 minutes to over an hour, duringﬂ which

patients must lie still inside a confined space. This prolonged duration can fead to discomfort or
anxiety for some individuals. Additionally, MR] machines are often noisier than CT machines,

mi—
—

contributing to a less comfortable experience. Safety is another critical factor: CT' scans involve
exposure to ionizing radiation, which poses risks with repeated use. MRI does not use radiation.
making it a safer option for patients requiring multiple scans or for vulnerable populations like
children. . SifMRcag

bi tely, the choice between CT and MRI depends on the specific medical situation. For rapid
nt of bone injuries or acute conditions, CT is preferred. For detailed imaging of soft
surological conditions, MRI is the superior option. Understanding these differences

oroviders make informed decisions tailored to individual patient needs.

: 'I- e L " gL ot
| L 'E: llrl'_rl__'-

he imaging capabilities of CT and MRI, which modality is more suitable for

th " ferences in soft tissue pathology? |

| ared
yrimarily contributes to the reduced patient comfort during MRI scans comp

EF. LN

), f“t " radiation

| the scan and confined space
ology used
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103- In terms of clinical decision-making, which statement reflects the primary consideration when

choosing between CT and MRI?
a) Patient’s age and weight
b) Cost-effectiveness of the modalities
Specific medical conditions being assessed
d) Availability of the machines in the facility

104- Which aspect of MRI technology poses a challenge in emergency settings compared to CT?

Longer scan times and noise levels
b),/ Higher resolution images
~€) Greater availability in hospitals
d) Use of contrast agents

105- What is a critical implication of repeated exposure to ionizing radiation from CT scans?

-2y Increased risk of allergic reactions
b) Potential long-term health risks, including cancer
&)~ Immediate discomfort during the progedure
) )HE‘-’:ESSiI}f for additional imaging follow-up

Passage2: |
Comparing Positron Emission Tomography and Singlc Photon Emission Computed Tomography

Imaging Techniques in Medicine

Positron Emission Tomography (PET) and Single Photon Emission Computed Tomography
;{SPECT} are two prnmmem nuclear imaging techniques utilized in medical diagnostics, each

with distinct applications ns and i image quality characteristics.
PET is primarily used for detecting and monitoring cancer, as it provides high-resolution images
2k tha! can lﬁhfy small tumors that may be ¢ overlooked by other imaging modalities. It employs

'ﬁkﬁ ﬂmglumse (FDG), which highlight metabolic actiyity, making it
arly effective in oncology. PET is also valuable in neurology for diagnosing conditions

|“?+"'.'“ﬁ dxseasa, ase. where it can detect early metabolic changes before structural
f cor agt SPECT is often employed in cardiology to assess blood flow and
_'.:;.;- | -emifting radiotracers, such as technetium-99m, which are less
Jore readily available than PET tracers. SPECT is also suitable for evaluating
; s'n';':'; mation due to its ‘ability to provide functional i iImaging over longer
mparing image quality, PET generally offers stperiof spatial r-:salut_lb
mm, compared to SPECT’s 10-20 mm resolution. “This enhanced clarity
tect emaller abnormalities more effectively. The underlymg technology of PET
*. = petter than SPECT, furffier enhancing image quality. However,

fe of 11:3 tracers allows for extended observation of biological processes.
exce]ﬂ in u::ancer detection and neurological applications due to its high

v, SPECT n:mams a cost-effective option for cardiac imaging and other
ts .‘ e hoice between the two often hinges on spcmﬁc. clinical needs,
e ne mst considerations.

ige of PET over SPECT in oncology?

or early tltilmnr'dcmﬁun
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107- How does SPECT's longer tracer half-life enhance its clinical utility?

a) Immediate imaging in emergencies

b) Improved spatial resolution

¢) Greater accessibility of tracers

{dﬂ Extended observation of biological processes

108- Whl&h statement accurately describes image quality differences betwe

a) 'SPECT’s longer imaging time compensates for lower resolution.
) PET has lower image quality due to scatter radiation.

¢Y PET provides clearer blood flow images.

) Both have similar resolutions.

en PET and SPECT?

109- What broader factors influence the choice between PET and SPECT?

&) Patient comfort

Type of cancer diagnosed
¢)/ Economic factors and availability
)

Technological advancements

110- What implication can be drawn about using PET and SPECT in practice?

a) PET will replace SPECT entirely.

}) Knowing each modality's strengths is key for patient outcomes.
¢) oth are equally effective for all conditions.
d) Historical usage patterns should guide the choice.

Intensity-Modulated Radiation Therapy

The term intensity-modulated radiation therapy (IMRT) refers to a radiation therapy technique in
which @ nonuniform fluence is delivered to the patient from any given position of the treatment
beam to optimize the composite dose distribution. The treatment criferia for plan optimization
are specified by the planner and the optimal fluence profiles for a given set of beam directions
are dete mined through “inverse planning”. The fluence files thus gencrated are electronically

smitted to the linear accelérator, which is computer controlled, that is, equipped with the
ired software and hardware to deliver the intensity-modulated beams (IMBs) as calculated.
diation therapy accelerators normally generate x-ray beams that are flattened (made uniform
1e use of flattening filters) and collimated by four moveable jaws to produce rectangular
s Precollimation dose rate can be changed uniformly within the beam but not spatiall
ough the scanaing beam accelerators (¢.g., Microtron) have the capability of modulating the
msity of elementary scanning beams. To produce intensity-modulated fluence profiles
culated by a treatment plan, the accelerator must be equipped with a system that &
e the given beam profile into a profile of arbitrary shape. M
T “f !ntensity-mudulated systems have been devised. An ﬁﬂmo'w
& * has classified [IMRT delivery techniques into 8 “"mb;;nal
¢ include scanned photon and electron beams, tomotherapy IMRT: @™
nato (MLC} IMRT B and robolic
e o firear » Physical modulator IMRT (i.e., cumpcﬁﬂmﬁ}'mc is the
‘1 delif::nl:aﬂ?;' it sue:jas that the mmputer—cnnm:}lﬂd delivery
T delivery with M] C 5 and is by farithe most frequen yl'ver}’ systems
: T S may be classified into three groups: D¢
| = ORI fan beams (tomotherapy), and rotating cone headi
\
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111- Intensity-Modulated Radiation Therapy (IMRT) refers to 2 ....ccuvveiensenninn s

L*;ﬁ_Dtechnique where nonuniform fluence is delivered to optimize the dose distribution
b) uniform dose delivery from all beam directions
¢) form of radiation therapy with fixed beam angles
d) method of delivering radiation using proton beams only

112- Which component is necessary for a linear accelerator to deliver intensity-modulated beams

(IMBs) in IMRT?
a) Flattening filter
b) Rotating gantry
¢) Multi-leaf collimator (MLC)
d) Electron gun

B—

113- Traditional x-ray beams are flattened by/through ....c.ceeeuees e in radiation therapy

accelerators.
a) using beam splitters
b) utilizing a compensator
¢) applying flattening filters
d) rotating cone beams

114- What is one of the main advantages of using a computer-controlled MLC in IMRT?

a) It allows the beam intensity to be modulated uniformly within the beam

b) It eliminates the need for collimation

¢) It delivers radiation using electron beams

d) can produce a fluence profile of arbitrary shape as calculated by the treatment plan

| 115- Which of the following is NOT classified as a delivery technique for IMRT by the ASTRO-

PR Y, king Group?
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Part one: Reading comprehension

Bﬂt’l the following passages carefully and then answer the questions that follow. Base your answers on the
information in the passage only ,

Passngnl:

In coordination with Member States, the World Health Organization (WHO) and partners have eslabl*ishcd
an access and allocation mechanism for mpox medical countermeasures including vaccines, treatmenfs and
diagnostic tests. The Access and Al!ﬂcaﬁﬂn%cchmﬂsm (AAM) will increase access to these tools for people
at Nighest risk and ensure that the limited supplies arc used effectively and equitably. This is part of the
response o the public health emergency of international concern declared by WHO Director-General Dr
Tedros on 14 August 2024, following an upsurge of mpox in Congo and neighboring countries. Fifteen
countries in Africa have reported mpox this year. Dr Tedros said, “The COVID-19 pandemic illustrated the
need for international coordination to promote equitable access to these tools so they can be uSéd most

effcctij.fely where they are most needed. We urge countries with supplies of vaccines and other products to
come forward with donations, to prevent infections, stop transmission and save lives.”

Over 3.6 million doses of vaccines have been pledged for the mpox response. This includes 620 000 doses
of the MVA-BN vaccine pledged to affected coufifries by the European Commission, Austria,” Belgium,

Croatia, C}'pirus, France, Germany, Luxembourg, Malta, Poland, Spain, and the United States of America, as
well as vaccine manufacturer Bavarian Nordic. J

| apan has pledged 3 million doses of the LC16 vaccine, the
largest number of doses pledged so far. The recent surge in mpox cases, coupled with the limited availability
of vaccines and other medical countermeasures, underscores the need for a collaborative and transparent

process to distribute these critical resources fairly. The AAM is working to allocate the currently scarce
supplies of vaccines and diagnostics for those at the highest risk of infection, including for vaccinating
contacts of confirmed cases, and providing access to point of care diagnostics to countries with ongoing
mpox outbreaks so that people who might be suspected cases can systematically be tested and cared for.

116~ The AAM aims to ensure that mpox medical countermeasures ............. .
-a) afflict people at high risk R

reach all impacted communities

c) promote Bavarian Nordic vaccine

i % restrict response to public health emergencies
| ikl

| 117- r'-""w_;_ “the COVID-19 pandemic” to ..........
iternational vaccines promoted to fight it

i€ required collaboration to counter mpox Rt
stective use of Covid-19 vaccines to stop mpox G750l Y 500 B9

wing is true?

102 a great measure to fight mpox.

piliehas proved most effective to fight mpox.

iceine will be used in the European Commission.
‘ines will be used in Asia and Europe against mpox.

www.NovinRadiology.ir

:.l_:ﬂ-uun" handling of mpox cases in countries with the disease.
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