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Magnetic resonance imaging (MRI) is widely used in clinical practice because of its excellent soft-tissue contrast and noninvasive
nature. However, MRI is susceptible to various artifacts arising from signal acquisition and image reconstruction, which may degrade
image quality and reduce diagnostic accuracy. This review focuses on common technique-related artifacts encountered in clinical MRI,
including aliasing, truncation (Gibbs ringing), cross-talk and related RF profile artifacts, zipper, and eddy current artifacts. Each artifact
is discussed in terms of its physical mechanism, typical imaging appearance, sequence dependence, clinical pitfall, and practical
correction strategy. A systematic understanding of these artifacts may contribute to improved image quality, fewer repeat
examinations, and enhanced diagnostic reliability.
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Table II. Classification of technique-related MRI artifacts analyzed in this review and their principal mechanisms.

Category Artifact

Principal mechanism

Aliasing (Wrap-around)

Undersampling caused by an insufficient field of view, primarily in the
phase-encoding direction

Software-related

artifact Truncation (Gibbs ringing)

Insufficient sampling of high-spatial-frequency components in k-space

Cross-talk
and related RF profile artifacts

Interslice radiofrequency interference and partial saturation between
adjacent slices

Zipper artifact

External radiofrequency interference due to inadequate RF shielding or
environmental leakage

Hardware-related

artifact
Eddy current

Induced currents in conductive structures during rapid gradient
switching, resulting in distortion of the intended gradient field and
spatial encoding errors
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U. Bashir. Radiopaedia.org, rID: 16491 (2012)

Fig. 2. Representative example of aliasing artifact. (A) Axial T2-
weighted brain MR image demonstrating aliasing caused by an
insufficient field of view, resulting in wrap-around of structures
outside the image boundary. (B) Reduced aliasing after adjustment of
the phase- and frequency-encoding directions.
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Fig. 3. Example of truncation (Gibbs ringing) artifact. Axial T2-
weighted image showing repetitive linear ringing at a high-contrast
interface, illustrating a reconstruction artifact caused by insufficient
sampling of high-spatial-frequency information.
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Reproduced from MRIquestions.com

Fig. 4. (Color online) Example of cross-talk artifact. (A) The dark
bands are due to multiple overlapping oblique slices. (B) Multiple RF-
excitation saturates the protons in these areas and reduces their
signals.
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Fig. 5. Example of zipper artifact. (A) Coronal T1-weighted abdominal MR image showing a linear high-signal band. (B) Typical zipper artifact
extending across the image along the phase-encoding direction, consistent with radiofrequency interference.
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Fig. 6. (Color online) Example of eddy current-induced distortion and its correction. (A, B) Diffusion-weighted images demonstrating geometric
distortion caused by eddy currents. (C) Corresponding corrected image, highlighting the importance of system- and postprocessing-based
compensation.
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Table III. Integrated summary of technique-related MRI artifacts discussed in this review.
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Typical imaging
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acquisition 2 slice gap¥ FHZHOZ AT, eddy
current= DWIS} EPIO|A 53] FQ3lt;. WHH  zipper
artifacts 574 Al AR Al 873 RF 244 4
glol] o ZA F9-Hr). ojef 2 AolE D] Q1T ),
7ol tigh B AEZR1 d gi-go] 7hssith. b
% MRI 374o4= RF transmit fieldd] 234 HITLA
(RF nonuniformity)®} dielectric effect’} cross-talke} &7
Uehd 4 9lom, o]g2 A= tE WAUSS Zi=th RF
HIT Y2 RF coild] A7 SHAIZ At Faj 2329 B4t
Aol dielectric effecte= =% W] RF 33 ©=0= It
T2 A2 wslo|t). olejgl W FFES TS
ojafigroZ M nA7IelX ] G FE BElE Bt a9
o7 g ¢ Aok =S S A AR T A3 ol
ohe} el wE} delsls =50 230 ofslshe A
o] Adsltt. A7 e FY el 2o R ste
T o, o2 s sl=sllo] BAolU 3 o] ¢
d=]ojor st} FHZole X7 MRI, 214 G
g, AFAE 7IRE BA V)] el wef & iy
ek b SgEa Qty 2y AR B Vo] o
2 885 W71k SlsiME, 2t s1de] E21F 71l
gt oJelle 3] AdaP=|ojof gt

AEAHoF 71& A MRI &3l digh AlAA olsi=
 FA Y, AEG A, IE R APl ARAHe=E V)

o,
of

jLiv
o g
1>

F

2 o2
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