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Abstract

Multiple sclerosis (MS) is a chronic, autoimmune disease of the central nervous system that affects a growing global
population each year. Magnetic Resonance Imaging (MRI) is the most important imaging modality, providing optimal
information for initial diagnosis and insight into disease activity and progression. The introductory part of this paper
describes multiple sclerosis, its clinical forms, and common symptoms. MRI is detailed as the key imaging technique
for MS due to its superior ability to visualize soft tissue structures, particularly the brain and spinal cord, where MS
pathology occurs. The discussion provides an in-depth review of MS lesion presentation on MRI, highlighting the
importance of specific imaging sequences for accurate lesion differentiation and classification. Artificial intelligence
is presented as a promising advancement that could be increasingly used in the future as a tool for faster and more
precise diagnosis. Finally, the critical role of the radiologic technologist in obtaining the highest quality images,
essential for accurate and precise clinical interpretation, is emphasized.
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Abbreviations and acronyms: Al (Artificial Intelligence), CIS (Clinically Isolated Syndrome), CNN (Convolutional Neural Networks),
DIR (Double Inversion Recovery), GRE (Gradient Echo Sequence), MPRAGE (Magnetization-Prepared Rapid Acquisition of Gradient
Echoes), MRI (Magnetic Resonance Imaging), MS (Multiple Sclerosis), MSSEG-2 (Multiple Sclerosis New Lesions Segmentation
Challenge), PD (Proton Density), PPMS (Primary Progressive Multiple Sclerosis), PSIR (Phase-Sensitive Inversion Recovery), RIS
(Radiologically Isolated Syndrome), RRMS (Relapsing-Remitting Multiple Sclerosis), SNR (Signal-To-Noise Ratio), SPMS (Secondary

Progressive Multiple Sclerosis), T2-FLAIR (T2-Fluid-Attenuated Inversion Recovery)

Introduction

Autoimmune diseases occur when the immune system
mistakenly attacks the body’s own healthy cells, confus-
ing them for harmful substances such as viruses or toxins.
Between 80 and 150 such diseases are known, most of
which are chronic and incurable. Treatment is generally
focused on relieving symptoms and improving quality of
life. The exact cause is not fully understood, but genetic
factors, infections, and certain medications are believed
to contribute to the development of the condition. People
with a family history of autoimmune diseases are at high-
er risk, and certain viruses and bacteria may trigger the
disease, especially in genetically predisposed individuals
[1,2].

Multiple Sclerosis

Multiple sclerosis (MS) is a chronic autoimmune disease
that affects the central nervous system. It is estimated
that approximately 2.3 million people worldwide are af-
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fected by this condition, with most diagnoses occurring
between the ages of 20 and 40. Women of Caucasian
descent are more frequently affected by MS, and the dis-
ease exhibits significantly higher prevalence in Northern
Hemisphere countries [3].

The central nervous system comprises the brain, spinal
cord, and optic nerves. In MS, the immune system attacks
myelin, the protective protein substance surrounding
nerve fibers. Myelin plays a key role in the transmission
of impulses between neurons and is responsible for the
white appearance of the brain’s white matter. In addition
to damaging the myelin sheath, MS also causes injury
to the cell bodies of neurons located in the brain’s gray
matter [4].

The exact cause of MS remains unknown, but it is
thought to result from a combination of genetic and en-
vironmental factors. Some studies suggest that, in indi-
viduals with specific genetic predispositions, an external
environmental factor may trigger the disease. Although
MS is not directly inherited, having certain genes can in-
crease the risk of developing it. One potential risk factor is
vitamin D deficiency, as the body naturally produces this
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vitamin through sunlight exposure. This connection ex-
plains why MS is more common in northern regions, where
sunlight is less abundant. Smoking is another important
risk factor; smokers have about a 50% higher chance of
developing MS compared to non-smokers. Additionally,
children exposed to second-hand smoke at home may be
more likely to develop MS later in life or during childhood
[5, 6].

Types of Multiple Sclerosis

MS is a heterogeneous disease that affects each person
differently, as does the treatment process. Understanding
the different forms of this disease is essential for choosing
the most effective therapy to reduce symptoms and en-
hance daily life. There are five currently recognized types:

e Clinically isolated syndrome (CIS) - describes
the first episode of neurological symptoms
persisting for at least 24 hours. It is often the
initial sign pointing to a potential MS diagnosis,
but it remains unclear why some individuals
with CIS develop MS while others do not [7].

¢ Relapsing-remitting multiple sclerosis
(RRMS) - initial diagnosis for most people with
MS. It features episodes of symptom worsening
(relapses) that last from weeks to months, char-
acterized by episodes of symptom worsening
(relapses) followed by periods of partial or complete
recovery (remissions) that can last for years [7].

e Secondary progressive multiple scle-
rosis (SPMS) - over time, most people
with RRMS eventually transition to SPMS,
characterized by a gradual worsening of
symptoms without periods of remission [7].

*  Primary progressive multiple sclerosis
(PPMS) - affects a smaller number of patients and
involves a gradual worsening of symptoms from
the start, resulting in progressive disability [7].

* Radiologically isolated syndrome (RIS) - the
rarest form of MS, characterized by the absence of
classic symptoms but with abnormalities on magnet-
ic resonance imaging that can be interpreted as MS.
However, symptoms may develop later in life [4].

Symptoms of Multiple Sclerosis

Early signs of MS are often nonspecific, which can delay
a timely diagnosis. Although symptoms vary from person
to person, the most common initial signs include fatigue
and numbness throughout the body. These symptoms re-
sult from nerve damage but are rarely immediately linked
to MS due to their nonspecific nature. One of the more
noticeable early symptoms is vision disturbance, known
as optic neuritis, which involves inflammation of the optic
nerve and can cause pain, blurred vision, or even per-
manent vision loss. Early signs may also include muscle
weakness, painful spasms, balance problems, and dizzi-
ness. Symptoms can also appear psychologically. Mental
fatigue, depressive mood, emotional instability, as well as
cognitive challenges like memory issues, concentration
problems, and reduced multitasking ability, are also typi-
cal early signs of the disease [4, 8].
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Magnetic Resonance Imaging

Magnetic resonance imaging (MRI) is a non-invasive diag-
nostic technique that uses a strong and stable magnetic
field to produce three-dimensional images of the body’s
internal structures. The system includes a powerful
magnet, gradient coils along the X, Y, and Z axes, and
specialized coils for transmitting and receiving RF signals,
and a computer that processes the data. MRI is effective
at imaging soft tissues such as the brain and spinal cord,
making it critical for MS diagnosis. It works by aligning
hydrogen protons in the body using a powerful magnetic
field. Radiofrequency waves then cause these protons
to become temporarily disoriented. When the waves are
turned off, the protons return to their original positions,
emitting energy that the coils detect. Different tissue
types can be distinguished based on relaxation times and
the amount of energy emitted, allowing for detailed visu-
alization of internal structures [9-11].

Types of Magnets

MRI is a diagnostic imaging technique that has greatly
improved over the years, allowing for high-quality images
and more precise diagnosis of various diseases. Today’'s
image quality is primarily due to technological advances
in MRI systems, especially the development of magnets,
which are a vital part of the MRl machine. There are sev-
eral types of magnets used in MRI systems, including per-
manent magnets, iron-core magnets, resistive magnets,
and superconducting magnets [9].

Contraindications for MRI

Although MRI does not expose patients to harmful ionizing
radiation, certain contraindications should be considered
before the procedure. Because of the strong magnetic
field, MRI is not suitable for people with metal implants
like pacemakers, as it could cause serious complications.
A common contraindication is claustrophobia; the en-
closed space of the MRI scanner can trigger discomfort
and anxiety in some individuals. To address this, open MRI
systems have been developed to offer a more comfort-
able experience. Additionally, the loud noise generated by
the machine can cause further discomfort, which is why
patients are usually given headphones to help reduce
the sound. Concerning pregnancy, MRI is not an absolute
contraindication; however, it is generally advised to avoid
imaging during the first trimester when fetal organs are
developing [11].

Aim of the paper

This paper aims to describe and showcase the presen-
tation of multiple sclerosis lesions on MRI, highlighting
the importance of using various imaging sequences for
accurate diagnosis and monitoring. It also emphasizes
advanced diagnostic features and emerging techniques,
such as artificial intelligence, and underscores the vital
role of the radiologic technologist in achieving high-qual-
ity MRI studies.
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Discussion

MRI as a diagnostic method has greatly improved over
time. It is essential for diagnosing, predicting, and assess-
ing disease activity in MS. Patients with MS regularly un-
dergo MRI scans to monitor the disease continuously and
identify if any progression has occurred since the previous
imaging.

Diagnosis of multiple sclerosis using MRI

The McDonald criteria for diagnosing MS include clinical,
laboratory, and radiological findings and are used to con-
firm a definitive diagnosis. First introduced in 2001 and
most recently updated in 2017, these criteria allow for
earlier diagnosis of MS, especially in patients with CIS,
and have shown high sensitivity and accuracy in predict-
ing a second clinical attack. They also help incorporate
MRI findings into clinical practice and support more effec-
tive treatment plans. Due to the risk of misdiagnosis, the
criteria should only be used after carefully ruling out other
possible diagnoses [12, 13].

Lesion assessment on MRI in multiple sclerosis

MRI has greatly advanced and simplified diagnosing mul-
tiple sclerosis. However, misinterpreting MRI results and
incorrectly applying diagnostic criteria can lead to wrong
diagnoses. Other conditions may meet MRI criteria for MS,
especially when biomarkers are inconclusive. Improved
MRI technology allows for more accurate detection of
characteristic MS lesions, which often appear as focal
hyperintense areas on T2-weighted, T2-FLAIR, and proton

density (PD) sequences. These lesions typically appear
in both cerebral hemispheres but can be asymmetric in
early disease stages. The most common areas of white
matter affected include the periventricular, juxtacortical,
infratentorial regions, and the spinal cord [14].

Periventricular lesions are T2 hyperintense white
matter changes located next to the lateral ventricles, in-
cluding those within the corpus callosum. They are often
spread along deep medullary veins, appear ovoid on axial
images, and are called Dawson'’s fingers. The most sensi-
tive sequence for detecting these lesions is the T2-FLAIR
sequence (preferably 3D), as it effectively differentiates
lesions from enlarged perivascular spaces. Additional
sequences, such as T2-weighted, PD-weighted, and
MPRAGE, can help confirm periventricular lesions and dis-
tinguish them from age-related changes, especially in the
frontal and occipital horns of the ventricles. It is important
to recognize that similar-appearing lesions can occur in
other neurological conditions; however, these usually do
not border directly on the ventricles, are not oriented per-
pendicularly to them, and are typically not found within
the corpus callosum, features that help differentiate true
periventricular MS lesions [15-18].

Periventricular lesions in MS can be typical, atypical,
or those that do not meet the diagnostic criteria for MS
(Figure 1). The green flags in the figure indicate typical
periventricular lesions for MS (A), as well as lesions ori-
ented perpendicular to the corpus callosum, known as
Dawson’s fingers (B). The red flags represent atypical
lesions, such as white matter lesions involving both the
periventricular region and deep gray matter, which may
suggest small vessel ischemic disease (C), or diffuse le-
sions affecting both white and deep gray matter, which
are typical for systemic lupus erythematosus (G) [14].

Not PV lesion

Figure 1. Periventricular lesions in MS
Source: https://tinyurl.com/2acpqfj4
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Figure 2. Cortical and Juxtacortical Lesions in MS
Source: https://tinyurl.com/2at32r7y

Juxtacortical lesions are T2 hyperintense white matter
changes that are directly adjacent to the cortex but do not
involve normal white matter. The optimal sequence for
detecting them is 3D T2-FLAIR. These lesions can affect
all cerebral lobes, including the cerebellum. Special MRI
sequences such as DIR, PSIR, and MPRAGE help in more
accurate localization of these lesions. Imaging cortical le-
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sions is challenging due to technical and pathological fac-
tors, which is why guidelines exist for their identification.
In the DIR sequence, lesions are defined as hyperintense
areas larger than three pixels (=1.0 mm?) compared to
healthy gray matter. PSIR and MPRAGE sequences reveal
lesions as hypointense relative to the surrounding cortex,
affecting part or all of the cortex. Intracortical lesions are
confined entirely to the cortex and are divided into several
types. Type | lesions, also called leukocortical lesions, in-
volve both the cortex and juxtacortical white matter. Type
Il lesions are small perivenular lesions within the cortex,
without involvement of white matter or the pial surface.
Type lll lesions are the most common and are characterized
by demyelination extending inward from the pial surface.
The last type, Type IV lesions, involve the full thickness of
the cortex but do not extend into the white matter [19-25].

As with periventricular lesions, the features of cortical
and juxtacortical lesions in MS can be typical, atypical,
or ones that should not be included (Figure 2). The green
flags indicate juxtacortical (A) and cortical (B) lesions that
are typical for MS, while the red flags point to atypical le-
sions, such as hypointensity on T2-weighted sequences
suggesting hemosiderin deposition from hemorrhage (G),
among others [14].

Infratentorial lesions are defined as T2 hyperintense
areas located in the brainstem, cerebellar peduncles, and
cerebellum. They are most commonly found near the sur-
face but can also be situated more centrally, where they
often have an ovoid shape. In the pontine region, lesions
are frequently located near the cisterns, the floor of the
fourth ventricle, the surface of the pons, or the entry point
of the trigeminal nerve. These lesions can affect any part
of the infratentorial white matter and are very often seen
in the middle and superior cerebellar peduncles [14].

Regarding the characteristics of infratentorial lesions,
they can be either typical or atypical (Figure 3). Green

Red Mags

Figure 3. Characteristics of Infratentorial Lesions in MS
Source: https://tinyurl.com/2x08m9gx
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Green flags

Figure 4. Characteristics of Spinal Cord Lesions in MS
Source: https://tinyurl.com/27ngmoro

flags indicate classic examples of infratentorial lesions in
MS (A), while red flags represent atypical examples, such
as symmetric central pontine lesions, which may be linked
to small vessel disease (B) [14].

Spinal cord lesions in MS can be multiple and are usu-
ally short in the cranio-caudal direction. On T2-weighted
sequences, they appear hyperintense and are most often
found in the cervical region, although they can occur
throughout the spinal cord, including the thoracic and lum-
bar segments. Since they can be mistaken for artifacts,
lesions must be visible on at least two different sequences
or in two imaging planes to confirm their true presence.

Green Mags

C

The most commonly used sequences are T2 combined
with STIR and PD. Lesions may be focal or diffuse (with
poorly defined margins), but only focal lesions with clear
borders support the diagnosis of MS. On sagittal images,
they often look cigar-shaped, while on axial images they
tend to have a wedge-like appearance. They usually in-
volve up to two vertebral segments and less than half the
cross-sectional area of the spinal cord. On axial views,
lesions most often affect the periphery, though they can
also extend into the anterior white matter and central
gray matter. When using high-field MRI scanners, lesions
appear hypointense on T1l-weighted sequences, especial-

Not Gd-enhancing lesion

Figure 5. Characteristics of Gadolinium - Enhancing MS Lesions
Source: https://tinyurl.com/22llvv6v
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Figure 6. Gadolinium - Enhanced Active Lesion in Juxtacortical White Matter in PPMS
Source: https://tinyurl.com/27fohalh

ly with MPRAGE and PSIR. Unlike other lesions, spinal cord
lesions are not typically seen in other neurological condi-
tions such as migraine or cerebrovascular disease [26-30].

The features of spinal cord lesions can be typical,
atypical, or those that should not be classified as true MS
lesions, such as the diffuse lesions previously mentioned
that lack clearly defined borders (D) (Figure 4). Green flags
show examples of classic MS spinal cord lesions found in
the cervical and thoracic regions (A, B, C). Red flags point
out atypical lesions, like a hyperintense lesion spanning
two spinal segments, which may suggest subacute isch-
emic myelopathy (J), among other possibilities [14].

Gadolinium enhancement of lesions is important for as-
sessing patients with suspected multiple sclerosis. These
lesions are defined as areas at least 3 mm in size that ap-
pear clearly hyperintense on T1-weighted images taken at
least five minutes after administering a gadolinium-based
contrast agent. They are best seen on T1 spin-echo or
GRE sequences. If no corresponding abnormalities are
observed on T2 or T2-FLAIR sequences, the hyperintensi-
ties are often caused by flow artifacts from nearby blood
vessels rather than true lesions [31].

Gadolinium-enhancing lesions can be typical, atypical,
or those that should not be considered relevant for diag-

Figure 7. Central vein sign observed on a 3T MRI scan in axial, sagittal, and coronal planes in a patient with RRMS
Source: https://pmc.ncbi.nim.nih.gov/articles/PMC9971159/figure/Figl/
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Figure 8. Leptomeningeal enhancement, cortical lesions, and subpial demyelination
Source: https://tinyurl.com/29zcn3ew

nostic criteria (E) (Figure 5). Green flags indicate typical
lesions that, when enhanced with gadolinium, support the
diagnosis of MS. Red flags represent examples of gado-
linium-enhancing lesions that are not typical, such as a
heterogeneous enhancing lesion suggestive of glioblasto-
ma (L) [14].

Future diagnostic criteria in multiple sclerosis

Advancements in understanding the pathophysiology of
multiple sclerosis are enabling the identification of more
precise diagnostic features. These may enhance the
speed and accuracy of diagnosis while reducing the risk
of misdiagnosis. However, their implementation in clinical
practice is still under investigation [13].

Since MS lesions most commonly develop around veins
and venules, the central vein sign helps demonstrate this
connection. For accurate detection, MRI scanners with a
field strength of 7 T are preferred, although the sign can
also be seen on 1.5 T and 3 T magnets. Visualization of
veins is most effective with high-resolution 3D T2-GRE se-
quences, often combined with T2-FLAIR imaging. In lower
field strength scanners (1.5 T), using gadolinium contrast
can be beneficial. The central vein sign appears as a thin
hypointense line or dot smaller than 2 mm, visible in at
least two planes, with the vein running through the cen-
ter of the lesion. Lesions larger than 3 mm or those with
multiple veins are excluded. This sign is seen in about
80% of MS lesions but is harder to detect in infratentorial,
spinal, and periventricular lesions due to the high density
of veins in these regions [32, 33].

Subpial demyelination is increasingly recognized as a
potential diagnostic feature of MS. Cortical lesions, which
can appear early in the disease, are a common substrate
for MS development. MRI scanners with a field strength of
7 T have an advantage over those with lower strengths
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because they provide a higher signal-to-noise ratio (SNR)
and submillimeter resolution, enabling better detection of
cortical and subpial lesions. Twice as many cortical lesions
are detected on 7 T scanners compared to 3 T scanners.
Subpial lesions are a specific sign of MS and improve di-
agnostic accuracy; however, they are not exclusive to MS,
as they can also occur in acute disseminated encephalo-
myelitis. Different stages of the disease require different
MRI sequences, with T2-GRE, T2, DIR, FLAIR, and MPRAGE
sequences most commonly used at 7 T. Proper interpre-
tation of these findings requires extensive expertise and
knowledge, which is why this diagnostic feature is not yet
routinely used in clinical practice [14, 34-38].

Leptomeningeal enhancement can serve as an addi-
tional feature in diagnosing MS. Perivascular inflamma-
tory infiltrates in the meninges are common across all
forms of MS and may indicate meningeal inflammation
that contributes to disease progression. Although menin-
geal inflammation is not clearly visible on post-contrast
T1-weighted images, post-contrast FLAIR sequences are
highly sensitive to small amounts of gadolinium in the ce-
rebrospinal fluid and can effectively detect leptomeninge-
al enhancement, up to ten times more effectively than T1
sequences. However, leptomeningeal enhancement is not
unique to MS, as it can also occur in other inflammatory
neurological conditions [13, 39-41].

Use of artificial intelligence for diagnostic
processing of multiple sclerosis

Artificial intelligence (Al) doesn’t have a single, exclusive
definition; it describes a computer or robot’s ability to
perform tasks based on human intelligence, such as rea-
soning, creativity, problem-solving, and more [42].

Al has significant potential to improve the diagnosis
and monitoring of MS. The aim is to reduce incorrect or
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Figure 9. Detection of new MS lesions using the nnU-Net CNN on 3D-FLAIR sequences. Lesions identified at
baseline are marked in yellow, while potential new lesions that may develop are marked in brown.
Source: https://tinyurl.com/25ua69h2

delayed diagnoses and to better distinguish MS from
other conditions. Using machine learning, Al systems can
analyse large datasets and recognize patterns that help
differentiate MS types, identify prognostic markers, de-
velop personalized treatments, and monitor disease pro-
gression more accurately. For these purposes, MRI data
and other clinical information (such as patient speech
analysis) are utilized. One important application is auto-
mated lesion segmentation on MRI, which plays a critical
role in diagnosis and disease tracking. Initiatives like
Open MS Data and the MSSEG-2 (Multiple Sclerosis New
Lesions Segmentation Challenge) standardize methods
for processing MRI data. Most teams employ convolutional
neural networks (CNN), with nnU-Net v2 being notable for
its accuracy in detecting and distinguishing between new
and existing lesions [43-48].

Various studies evaluating machine learning models
for diagnosing MS demonstrate good results when the
comparison group includes healthy control subjects and
patients with confirmed diagnoses. For more practical
integration of machine learning models into clinical prac-
tice, it is essential to train and validate these models on
patients in the early stages of the disease during diagnos-
tic evaluation. Additionally, diagnostic accuracy should be
optimized relative to other radiological mimics [43].

The role of the radiologic technologist in MRI

The radiologic technologist is a healthcare professional
specializing in the use of diagnostic devices, whose ex-
pertise is crucial for obtaining high-quality images. The
technologist’s responsibilities encompass:

1. Patient Preparation and Safety: Reviewing the
patient’s medical records and history for contra-
indications (e.g., metal implants), explaining the
procedure clearly to ease anxiety, and ensuring
patient comfort and safety throughout the process.

2. Equipment Operation and Optimization:
Operating the MRI equipment, carefully positioning
the patient, and placing coils around the target
area. The technologist is responsible for optimizing
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imaging sequences and parameters (e.g., SNR) to
achieve the best possible image quality accord-
ing to standard protocols and clinical needs.

3. Procedure Execution: Performing the scanning,
often executing additional sequences for more
precise diagnosis, and ensuring proper handling
and administration of contrast agents in close
collaboration with the radiology specialist.

4. Continuous Education: Maintaining ongoing ed-
ucation to stay updated on new advancements and
rapidly changing technology, which is vital for effec-
tive professional development and the accurate ap-
plication of complex protocols in MS imaging [49-51].

The technologist’s skill directly enables the radiology
specialist to make an accurate and timely diagnosis, mini-
mizing potential errors.

Conclusion

MRI is the most important and widely used method for
diagnosing MS as it allows for the detailed visualization of
pathological changes in the brain and spinal cord. Given
the varied clinical forms and symptoms of MS, choosing
the right MRI sequences is essential for accurately depict-
ing the disease. The radiologic technologist plays an indis-
pensable role in this process; their comprehensive knowl-
edge, technical proficiency, and commitment to ongoing
professional development ensure that the high-quality im-
ages necessary for accurate interpretation and minimized
diagnostic errors are consistently acquired. In the future,
the integration of advanced criteria (like the central vein
sign) and Al is expected to further speed up and enhance
MS diagnosis, though their successful implementation in
routine clinical practice will depend on continued research
and specialized training.

All data in this paper are part of the results of the un-
dergraduate thesis “The importance of MRI in the diagno-
sis and monitoring of MS treatment “ written at the Faculty
of Health Sciences, University of Split [52].
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Vaznost MR-a u dijagnostici i pracenju lijecenja multiple skleroze

Sazetak

Multipla skleroza autoimuna je bolest sredisnjeg ziv¢anog sustava koja iz godine u godinu pogada sve vise ljudi
diljem svijeta. Najvaznija metoda oslikavanja koja pruza najbolju informaciju za dijagnozu i uvid u stanje ove bolesti
je magnetska rezonancija. U uvodnom dijelu ovog rada opisana je multipla skleroza kao takva, njeni oblici i simptomi
koji se, premda vrlo individualni, naj¢esée pojavljuju kod pacijenata. Takoder, opisana je magnetska rezonancija
kao tehnika oslikavanja koja je danas klju¢na za prikaz multiple skleroze upravo zbog mogucnosti vizualiziranja
mekotkivnih struktura, kao sto su mozak i ledna mozdina, u kojima se multipla skleroza pojavljuje. Rasprava daje
uvid u prikaz lezija multiple skleroze na magnetskoj rezonanciji te opisuje vaznost koriStenja razli¢itih sekvenci za
razne vrste lezija kako bi se one mogle pravilno razlikovati i samim time definirati. Spominje se umjetna inteligencija
kao iskorak u dijagnosticiranju multiple skleroze koji bi se mogao u buduénosti sve vise primjenjivati kao alat za brze
i preciznije postavljanje dijagnoze. Naposljetku, opisuje se vaznost radioloskog tehnologa kao osobe koja je klju¢na
za dobivanje Sto kvalitetnije slike kako bi ona mogla biti pravilno i precizno ocitana.

Kljucne rijeci: lezije; magnetska rezonancija; multipla skleroza; radioloski tehnolog; sekvence
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