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Artifacts in body MR imaging: their appearance

and how to eliminate them

Abstract A wide variety of artifacts
can be seen in clinical MR imaging.
This review describes the most im-
portant and most prevalent of them,
including magnetic susceptibility arti-
facts and motion artifacts, aliasing,
chemical-shift, zipper, zebra, central
point, and truncation artifacts.
Although the elimination of some
artifacts may require a service
engineer, the radiologist and MR
technologist have the responsibility to
recognize MR imaging problems. This
review shows the typical MR appear-
ance of the described artifacts,

explains their physical basis, and
shows the way to solve them in daily
practice.
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Introduction

Artifacts are often encountered during magnetic resonance
(MR) imaging. They are defined as either any signal or
void in the images that does not have an anatomic basis, or
as the result of distortion, addition or deletion of
information. Some of them are obvious and some are
subtle. The latter may potentially lead to misinterpretation
or misdiagnosis, especially when simulating pathologic
conditions.

Some artifacts are due to scanner equipment malfunc-
tion, others due to inappropriate technique choice, and
some are inherent to the MRI physics.

The prerequisite requirement of recognition and under-
standing is knowledge of the physical principles, famil-
iarity with scanner techniques and theory of image
formation. With this understanding many artifacts may be
corrected, minimized or avoided. However the complexity
and variety of imaging techniques and sequences make
identification and minimization of artifacts sometimes
difficult. In spite of these difficulties, the study of artifacts
can be a step into a deeper understanding of the MRI
principles.

This article gives an overview of the MR appearances
and origins of the most common artifacts in body MR
imaging along with ways to avoid or minimize them. For
more technical details some excellent textbooks are
available [1–4].

Truncation

Truncation or Gibbs artifacts are bright or dark lines that
are seen parallel to edges of abrupt intensity change,
sometime also described as “ringing” type of artifact
following signal intensity borders (Fig. 1). They are
observed particularly in brain and spine imaging, some-
times leading to interpretation problems, e.g., mimicking a
syrinx.

This artifact is related to the finite number of encoding
steps used by the Fourier transform to reconstruct an
image. To understand the physical background, it is
necessary to remember that sharp edged borders between
areas of high contrast are represented by high spatial fre-
quency data. The highest sampled frequency is inversely
proportional to the pixel size, i.e., the smaller the pixel size,

A. Stadler . W. Schima (*) .
A. Ba-Ssalamah . J. Kettenbach .
E. Eisenhuber
Department of Radiology,
Medical University of Vienna,
Währinger Gürtel 18–20,
1090 Vienna, Austria
e-mail: wolfgang.schima@meduniwien.
ac.at
Tel.: +43-1-404004891
Fax: +43-1-404004894



the higher the sampled frequency. Undersampling, e.g., by
using smaller numbers of phase encoding steps to save
time, means cutting off the highest frequencies, leading to
incorrect imaging of sharp edges fine lines. The more
encoding steps, the narrower the artifacts (with the same
amplitude), making the artifact less visible.

As a fundamental effect of Fourier analysis, this effect is
seen both in phase- and frequency-encoding direction.
However, in most examinations the phase encoding steps
are fewer than the frequency encoding steps, making the
effect more visible in the phase direction.

Mathematical methods to extrapolate the higher fre-
quency data were developed, but are not in widespread
clinical use.

Aliasing

Maybe the most common artifact is aliasing or wrap-
around (Fig. 2). It can occur whenever any part of the body
extends outside the FOV and a signal produced by this
structure reaches the receiver coil [5]. The body part that
lies outside the FOV is wrapped inside to the opposite side
of the image. In most cases this artifact is easily recognized
and does not simulate disease; however, it can mask
anatomical structures in the FOV.

The physical background lies in the fact that the
continuous signal received from the object is converted
into a digital value, a process called sampling. As a result of
this sampling procedure the frequency values of signal
from outside the FOV is somehow misinterpreted by the
image-forming reconstruction algorithm as originating
from inside the FOV. The physical principle of this effect
is the same as in the aliasing effect known in many other
imaging procedures, for example in Doppler ultrasound. In
analogy for the phase-encoding direction the phase of the
signal originating from inside the FOV has a range from
0°–360°. Due to the circular nature of phase a signal from
outside the FOV with a phase of 400° (=360°+40°), for
example, is not distinguishable from a phase of 40° from
inside the FOV. Thus, the part of the body that lies beyond
the borders of the FOV is wrapped into the other side of the
image [6]. The physical principle of this effect is equal to
the reverse spoke wheel effect seen in old western movies.

Aliasing in the frequency-encode direction can be
eliminated by applying a low-pass filter on the signal

Fig. 1 Truncation. Ringing ar-
tifact with bright and dark lines
parallel to edges of abrupt in-
tensity changes, in a T1
weighted SE image (TR 252 ms,
TE 15 ms), with low matrix size
(64×64). After increasing the
matrix (256×256) the ringing
artefact is not visible

Fig. 2 Aliasing. Coronal spin echo images show wrap around in
phase encoding direction of the parts of the upper arms (arrows),
which are out of the FOV
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(“No frequency wrap”), leading to attenuation of the higher
frequencies from outside the FOV, and oversampling in the
frequency encode direction. This means that the signal is
measured in closer steps than would be necessary for the
chosen FOV. These methods do not result in longer
acquisition times. Technically speaking, the minimal
sampling rate, known as the Nyquist frequency has to be
twice the signal bandwidth [7].

Unfortunately there is no simple way to eliminate phase
aliasing like filtering as is possible with frequency aliasing
(Fig. 3). One possible solution to eliminate a wrap around
artifact, called No Phase Wrap (NPW) or other equivalent
vendor dependent functions (Phase Oversampling, Anti-
wrap, Fold Over Suppression, Anti-alias), is based on a
larger measured FOV to cover all the signal producing
structures. A typical value is to double the size in the phase
encoding direction. To maintain the spatial resolution the
number of phase-encoding steps has also to be doubled and
to keep the scan time constant, the number of averages has
to be halved, if possible. This technique does not

necessarily lead to loss of image quality because the
additional phase encoding steps improve the signal to noise
ratio. Finally, the information in the double-sized region of
the field of view is eliminated.

Another principle to eliminate aliasing artifacts is to
decrease the signal coming from structures outside the
FOV. This can be done by applying special presaturation
pulses or using surface coils, which have low sensitivity for
distant signals.

A special appearance of aliasing artifacts can be seen in
3D imaging (Fig. 4). The same principle like in 2D imaging
can lead to wrap around artifacts in the second phase
encoding direction used for the slice definition. In this case,
an entire slice moves from out of the FOV in the z-axis to
the middle of the stack, being superimposed onto the image
[7]. The principle of eliminating this artifact is not different
from the 2D no phase wrap techniques. Additionally it is
possible to excite only a limited part of the volume in the
z-direction by applying a z-gradient pulse during the RF
excitation.

Fig. 3 Wraparound artifact. a: Axial T1 weighted image (GRE, TR
80 ms, TE 6.9 ms) shows wraparound of the parts of the lateral body
wall, which are outside of the FOV, in the left-right phase encoding
direction. b: Repeat scan with identical parameters but after switch-

ing the phase encoding direction to anterior-posterior. c: Wrap-
around disappears after applying the foldover suppression option of
the scanner

Fig. 4 3D aliasing. 3D GRE
images (TR 60 ms, TE 11 ms) of
the shoulder show a double
image of the shoulder and the
upper arm, emerging from the
uppermost (inside FOV) and
lowermost slice (outside FOV)
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The combination of aliasing artifacts and field inhomo-
geneity can lead to Moire fringes or zebra artifacts (Fig. 5).
Basically these are interference patterns of superimposed

images with different phases from one side of the body to
the other that alternatively add and cancel [1]. These are
especially seen in gradient echo techniques.

In parallel acquisition techniques like SENSE (or IPAD,
ASSET of other vendors) aliasing artifacts have a different
appearance. If the object size is larger than the FOV a so
called SENSE ghost can be seen in the central portion of
the SENSE images (Fig. 6). The location of the ghost
depends on the SENSE factor [8]. The SENSE ghost
moves toward the edge of the image as the SENSE factor is
reduced. If the SENSE factor is zero the artifact transforms

Fig. 5 Coronal gradient echo image (TR 13 ms, TE 5 ms) shows a
so called zebra stripes artifact along the body wall, especially at
areas of susceptibility borders (e.g., air-tissue). This artifact is
caused by an interference of aliasing and field inhomogenity

Fig. 6 SENSE-ghost artifact. Axial T1 weighted opposed phase
GRE image demonstrating the effect of the SENSE factor on the
position of the SENSE ghost. The position of the SENSE ghost
(arrows) depends on the SENSE factor (SENSE factor: a=1.7, b=
1.3, c=SENSE deactivated). 5a illustrates the term “hot lips” artifact
for the SENSE-ghost artifact. In 5c the SENSE artifact transforms to
a normal aliasing artifact
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to conventional aliasing. Thus, parallel reconstruction
techniques can reduce the fold-over component resulting
from the reduced sampling of k-space lines, but not the
additional fold-over from a reduced FOV.

Magnetic susceptibility artifact

Magnetic susceptibility artifacts are the result of micro-
scopic gradients of the magnetic field strength at the
interfaces of regions of different magnetic susceptibility.
Susceptibility describes the property of matter of becoming
magnetized when exposed to a magnetic field. Paramag-
netic materials (e.g., platinum, titanium, and gadolinium)
have positive susceptibility and augment the external field.
Diamagnetic substances (water, most biological sub-
stances) have negative susceptibility and slightly weaken
the external field. Ferromagnetic materials (iron, cobalt,
nickel) have strong nonlinear positive susceptibility [7].
Between these values lies air with a susceptibility of
approximately zero.

There are two main effects of magnetic susceptibility.
First, ferromagnetic materials can lead to a strong distortion
of the B0 field and the linearity of the frequency encoding
gradient close to the object. This frequency shift results in
geometric distortion of the image (Fig. 7) [7, 9]. Second,
susceptibility gradients result in different precession
frequencies of adjacent protons, resulting in stronger de-
phasing of spins. The net results are bright and dark areas
with spatial distortion of surrounding anatomy [10, 11].

Although ferromagnetic objects lead to the most severe
artifacts (Figs. 8, 9), such effects can also be found at the
boundary of tissues with different susceptibilities, such as
bone, brain and air. The artifacts can be seen for example
around the paranasal sinuses the sella and around air filled
bowel loops [12]. Increasing field strength is worsening the
magnitude of this effect.

Susceptibility artifacts are worst with long echo times
(giving the spins more time to diphase) and with gradient

echo sequences [13]. Spin echo sequences are using a 180°
RF to rephase the transverse magnetization to minimize the
artifact. Gradient echo sequences using gradient reversal
can not rephase to minimize the signal loss caused by local
field inhomogeneities (Fig. 10). The best combination of
spin echo and short TE are found in fast spin echo
techniques rather than in conventional spin echo [14].
Increasing the frequency matrix and decreasing the slice
thickness can also contribute to reduce the artifact size. A
slight reduction of the artifact can also be achieved by
using wide bandwidth techniques increasing gradient
strength.

Central point artifact

The central point artifact is a focal dot of increased or
decreased signal in the exact center of an image, often with
a surrounding ringing artifact (Fig. 11).

This effect is the result of the Fourier transform of a
constant offset in the raw data, which is caused by an offset
of the receiver signal as a result of an error in receiver
electronics [6]. Today, with the quality of the hardware, this
artifact is only occasionally seen.

One technique to avoid this effect is based on phase
alternation of two RF excitation pulses, cancelling out the
signal offset at the cost of doubling the required number of
pulses (i.e., doubling the acquisition time). A modification
of this technique, which does not double the number of

Fig. 7 Susceptibility artifact.
Two manifestations of a sus-
ceptibility artifact originating
from a metallic part of a cathe-
ter: a (SE, TR 11 ms, TE 5 ms)
shows severe blooming around
the ferromagnetic material,
whereas b (SE, TR 4500 ms, TE
96 ms) shows bizarre distortion
of the abdominal wall of the
same patient
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pulses, leads to bright lines on the top and bottom of the
FOV. Additionally, self calibrating techniques of the
receiver and software correction minimize the effect.

Zipper artifacts

These artifacts appear as discrete lines of noise or
alternating bright and dark pixels in a line across the
image in the phase encoding direction (Fig. 12).

There are many causes for this type of artifacts, most of
them are based on hardware problems [6, 15]. A subgroup
of causes is based on interference of extrinsic RF into an

MRI system. There are many possible sources of this
extrinsic RF: penetration of the scanning room, especially
through open doors, electronic devices (e.g., monitoring
equipment), static electricity (wool blanket), RF noise from
defect light bulbs in the MR room. Width and position of
the artifact depends on the frequency and bandwidth of the
extrinsic signal. A specific appearance of this family of
artifacts is the so called crisscross or herringbone artifact,
resulting from a more discrete or spike formed radio-
frequency external signal (Fig. 13).

Fig. 8 Susceptibility artifact.
Sagital image (SE, TR 53.7 ms,
TE 7.4 ms, FA 80°, SENSE
factor 1.5) using a 0.2 T low
field system shows a large arti-
fact from a ferromagnetic needle
(left) and a small artifact from a
MR compatible needle (right)

Fig. 9 Susceptibility artifact.
a: A seven year old boy was
referred to a MRI of the spine.
Repeated scout views showed
large areas of signal void (GRE,
TR 15 ms, TE 3.5 ms). The
equipment was checked, without
change of the effect. b: Fluo-
roscopy showed a metallic for-
eign body in the left abdomen,
which turned out to be a part of
a magnetically toy which was
swallowed by the child
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Central artifacts

This artifact manifests itself as a bright signal at the central
line either along the phase or the frequency encoding
direction. However, the causes of the artifacts are different
for the two directions [6].

Artifacts in the phase encoding direction result from RF
feed-through from the transmitter, which is not completely
gated off at the end of the pulse and the RF receiver. These
artifacts are eliminated by sequence-built in alternating
phase of paired excitation pulses.

Artifacts in the frequency encoding directions result
from imperfect 180° pulse in SE sequences (note that the
position in phase-encoded direction is fixed prior to the
180° pulse and so it is not affected). The 180° pulse is
altered by interfering parts of the FID (free induction
decay) after the 90° excitation pulse. To overcome this
overlap of the signals, one can enlarge the gap between

them (i.e., to increase TE), or to make the 180° pulse
“narrower” by increasing the RF bandwidth of the signal
(practically done by increasing slice thickness).

Closely related to the latter are artifacts originating from
imperfect 180° pulses due to interference events in
multiecho sequences or crosstalk with other slices. A
potential solution is to apply spoiler gradients to destroy the
interfering signals or to increase the interslice gap. These
artifacts do also appear not only as line, but also as noise
band in frequency encoding direction.

Motion

Motion is a very common artifact especially in body
imaging and can be seen from heart or arterial pulsations,
breathing, swallowing, peristalsis, tremor and gross move-
ment of a patient [16]. The appearance of motion artifact is
dependent if the motion is mainly random or periodic [17].

Random motion during the imaging sequence generally
results in a blurring of the image (Figs. 14, 15), periodic
motion produces ghost images (Fig. 15). The motion
artifact is only apparent in the phase encoding direction [7].

Fig. 11 Central point artifact. Focal dot of increased signal in the
exact center of an image, with a surrounding ringing artifact (GRE
TR 40 ms, TE 15 ms)

Fig. 10 Susceptibility artifact.
After surgery microscopic fer-
romagnetic metal particles lead
to larger signal void (arrow) in
GRE images (left) (TR 23 ms,
TE 6.4 ms, FA 25°) than in fat
saturated SE images (TR
411 ms, TE 11 ms) (right)
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Note that motion in all three planes, not only in phase
encoding direction, leads to ghosts or blurring in the phase
encoding direction. This is because normally patient
motion is much slower than the fast sampling process
along the frequency encoding direction which is in the
order of milliseconds. So motion artifacts along the

frequency encoding direction can occur, but they are only
detected as slight blurring. On the other hand, sampling
along the phase encoding direction needs all phase
encoding steps and thus it is in the order of seconds. In
this longer period in time the amount of motion can be
large enough to result in disturbing artifacts.

Despite the fact that the mathematical background of
ghost formation is quite subtle, the localisation of the ghost
images in strictly periodic motion can be predicted with a
simple formula, which describes the distance between the
original structure and the ghost image of it: [7].

Distance
¼ TR� phase encoding steps� NEX
� motion frequency

Thus, the higher the frequency (e.g., heart rate) of a
pulsating vessel, the larger the distance between the
original and the ghost vessel. The amplitude of the motion
defines the brightness of the ghost, the larger the pulsation,
the brighter the ghost. One possibility to eliminate the
ghost is to increase the distance, so that the first ghost lies
outside the image. However, increasing TR, phase
encoding steps or NEX all result in longer scan time
(Figs. 16, 17).

If the movement is sufficiently periodic it is possible to
gate the sequence to the movement, for example the res-
piratory or cardiac cycle [18–20]. For imaging of the heart
or the great vessels, this can be done by triggering the
acquisition of phase encoding steps at a fixed time in the
cardiac cycle, which means that in every phase encoding
step the structure is in the same position. Respiratory gating
can eliminate ghosting and blurring from diaphragm
motion. However, gating methods are inefficient because
only the data collected in specific parts of the cardiac or
respiratory cycle can be used for image formation. This
results in a considerable increase of scan time and long TR
times. The more subtle techniques are based on re-ordering

Fig. 12 Zipper artifact. Coronal
image (TR 53.7 ms, TE 7.4 ms)
shows an RF ablation needle
placed in the liver (left). After
switching the radiofrequency
on, zipper artifacts are produced
(arrows, right image)

Fig. 13 Crisscross artifact. Loss of single data points or data lines in
the acquisition process due to spike formed external interfering
signals or to errors in the signal processing can lead to a variable
degree of artifact, sometimes showing a “crisscross” or “herring-
bone” pattern
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the k-space lines such that adjacent samples in the final data
set have minimal differences in respiratory phase. These
so-called respiratory compensation methods have only
little time penalty, but are less effective in non-periodic
breathing.

One possibility to reduce the artifact is to lower the
original signal of the moving structure. Vessel pulsation

artifacts can be reduced by spatial presaturation pulses to
saturate the inflowing protons, e.g., presaturation pulses
applied cranially to the acquisition slab in the abdomen will
eliminate arterial pulsation artifacts. Vice versa an inferiorly
placed presaturation slab will eliminate artifacts from venous
inflow in the iliac veins. Presaturation pulses can also reduce
swallowing and breathing artifacts if the moving structure is

Fig. 14 Extreme form of a motion artifact. The patient is leaving the scanner during a diffusion study (EPI factor 71, TR 3700 ms, TE
125 ms)
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out of the region of interest. Likewise, surface coils can be
used to focus the image to a non-moving region of interest.
By using multiple averages random motion can be reduced
substantially, with a minimal number of averages of four to
six making this method very time consuming.

Recently, the advent of parallel imaging methods
provides some new methods of reducing motion artifacts
by using the extra information from the multiple coils [21].

Finally, it is often the solution to immobilize the patient by
clear instructions (“don’t move”, “don’t breathe”, “don’t
swallow”), fixation or sedation, which are clearly more
effective if faster sequences are used. Involuntary movement
like peristalsis can often be diminished with drugs, and
additionally by using very fast sequences (e.g., HASTE) [22].

Fig. 15 Motion artifact. More
random respiratory motion
(left) shows more general blur-
ring of the T2 weighted TSE
image (TR 2200 ms, TE 103 ms,
ETL 21), periodic breathing
leads to ghost artifacts (right)

Fig. 16 Pulsation artifact. T2
weighted turbo spin echo image
shows ghosts of pulsating fem-
oral artery. Compared to a (TR
1100 ms, TE 130 ms, ETL 25,
NSA 1), the distance of the
ghosts in b were doubled by
doubling the TR
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Chemical shift

Chemical shift artifact is a very common phenomenon
especially in abdominal and spine imaging [22, 23]. It is
manifested as bright or dark outlines at fat-water interfaces.
It can be divided into two subtypes, known as chemical
shift artifact of the first and second kind.

The physical key fact of these artifacts is a shift of the
Larmor frequency of water and fat protons, due to a little
difference of the local magnetic field which is caused by
shielding electron clouds (“chemical”). The difference in
frequency is approximately 3.5 ppm which at 1.5 Tesla
corresponds to a shift of approximately 220 Hz (and
analogically 440 Hz at 3 T).

In the frequency-encoding direction, the frequency of
the signal is used to define spatial position. The effect of a
shift in frequency encoding direction causes a black border
at one fat-water interface, and a bright border at the
opposite interface. This is called chemical shift artifact of
the first kind (Figs. 18, 19). The actual spatial difference is
further defined by the bandwidth and the matrix. For
example, bandwidth (BW) of 32 kHz at a matrix of 256

pixel results in a BW/pixel of 125 Hz, thus a difference of
220 Hz corresponds to a position shift of 220 Hz/125 Hz=
1.8. Accordingly, a BWof 16 kHz with a 512 matrix using
a 3 T equipment results in a shift of 14 pixels. Thus the
degree of the effect can be altered by choosing adequate
pixel matrix and bandwidth parameters, with a potential
negative tradeoff on image resolution or SNR.

In conventional SE and GE sequences there are no
visible chemical shift effects in phase encoding direction,
which is not true for EPI sequences, where the effect is seen
in phase encoding direction.

A different appearance of chemical shift artifacts is
called chemical shift artifact of the second kind can be seen
in GRE imaging [24]. The effect is based on the fact that
there is a difference of the precession frequency between
fat and water protons. This means that at particular time
points the signals of water and fat protons cancel each other
out (out of phase or opposed phase) or are amplified (in
phase). At 1.5 T cancellation happens at 2.2 ms and
amplification at 4.4 ms. If the signal measurement (i.e., TE)
is performed at 2.2 ms a typical black rim is seen at the
interface between fat and water containing tissue, where

Fig. 17 Pulsation artifact. He-
patocellular carcinoma (arrow)
in the left lobe is obscured by
ghosts originating from the pul-
sating aorta in different se-
quences, except the T2 weighted
TSE sequence with a long TR
(TR 5500 ms) (upper right)
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water and protons are found in one voxel (Fig. 19). Note
that the same effect is seen in periodic values of a TE of
2.2 ms (e.g., 11.0 ms=5×2.2 ms).

This type of chemical shift artifact is inherent to GRE
imaging and is also used for diagnostic purposes [25]: the
signal intensity drop of tissues on opposed-phases (versus
in-phase images) indicates the presence of fat, which helps
to make the diagnosis of adrenal adenoma [26] and fatty
infiltration of the liver [27]. However, effect of chemical
shift can be diminished by lowering the fat signal by
choosing long TE or applying fat suppression techniques.

Fig. 20 Axial HASTE image
(TR 336 ms, TE 62 ms) show
the effect of crosstalk on image
contrast and SNR. Left image
was acquired with 0% interslice
gap. Note the increased signal of
the image acquired with 100%
interslice gap and interleaved
slices (right image)

Fig. 18 Chemical shift artifact
of the first kind. Coronal SE
image (TR 100 ms, TE 4.6 ms)
of a 1.5 T scanner of a renal
transplant shows a bright
(arrow) rim on the upper pole
and a black rim on the lower
pole of the organ. A narrow
bandwidth (left image) thickens
the rim

Fig. 19 Chemical shift artifact
of the first and second kind.
Chemical shift of the first kind
(left) on the T1w in-phase GRE
image (TR 100 ms, TE 4.4 ms)
shows a dark rim in the posterior
kidney-fat interface. Frequency
encoding direction is anterior-
posterior. Chemical-shift artifact
of the second kind: T1w op-
posed-phase GRE image (right)
(TR 100 ms, TE 2.2 ms) shows a
surrounding dark rim at the fat-
tissue interface, independent of
the frequency encoding direction

1253



Crosstalk

Crosstalk is caused by the imperfect shape of the RF slice
profiles, which should ideally be rectangular but are in
reality more curve shaped. As a result of this the adjacent
slices can overlap (“crosstalk”). Tissue in that overlapping
region is excited in both slices leading to a saturation effect,
which results in decreased signal intensity (Fig. 20) [28].

This artifact can be eliminated by setting the minimum
spacing to a gap of more than 10% between the slices [29].
For inversion recovery sequences the slice profiles are
worse so the gap should be 20% minimum. Another
method of reducing the crosstalk artifact is the use of
interleaved slices.

Partial volume

Partial volume artifact occurs when a voxel signal
represents an average of different tissues, which results in
a loss of resolution [9]. To avoid this artifact, thinner slices
should be chosen, but this can lead to a poor signal to noise
ratio.

In contrast studies, if an enhancing tumor, which is
surrounded by fat, occupies less than 50–60% of the slice

thickness, it can become undetectable on opposed-phase
images. The reason is that due to signal cancellation of fat
on the opposed-image, no signal change or even signal
decrease results, as compared to the in-phase images [30].
Equivalent effects can be seen in fat suppressed contrast
enhanced studies as compared to non-fat suppressed pre-
contrast studies.

Summary

A wide variety of artifacts can be found in clinical MR
imaging.

Although reduction of some artifacts may require a
service engineer, the radiologist has the responsibility to
recognize MR imaging problems. As a motivation to go
deeper into the matter, this article gives a short review of
the appearances and origins of the most common artifacts
in MRI along with ways to avoid or minimize them. But the
most important advice for minimizing artifacts and
improving image quality is a basic knowledge of artifacts
in general and to familiarize with the MR unit you work
with.
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