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Magnetic resonance imaging (MRI) is widely used in clinical practice because it provides excellent soft-tissue contrast and diverse
diagnostic information. However, MRI is susceptible to a variety of artifacts because of the complexity of signal acquisition and
reconstruction and the influence of tissue properties and physiologic motion. This review focuses on tissue- and motion-related
artifacts commonly encountered in clinical MR, including magnetic susceptibility, metal, chemical shift, respiratory motion, cardiac
motion, patient motion, and flow artifacts. Each artifact is described in terms of its physical mechanism, typical imaging appearance,
sequence dependence, clinical significance, and practical correction strategies. Particular attention is given to the relationship and
distinction between susceptibility and metal artifacts, the diagnostic utility of chemical shift artifact, and the fact that motion-related
artifacts may either mimic pathology or obscure true lesions. A systematic understanding of these artifacts may contribute to improved
image quality, reduced repeat examinations, fewer interpretive errors, and greater diagnostic reliability in clinical MRI.

Keywords : MRI, artifacts, magnetic susceptibility, chemical shift, motion artifacts

A7 | 3HA A (Magnetic Resonance Imaging)2| &4t (Artifact)oll Z+ek ¢37L(ll):
=& o FEQo| 2 siaof cHst nE

HAS! - XYM - HA0 - ZChE 2 - Bhap 12+
iAoy RAaogasta), 3 A=Al 322 346, 25949
VAistul WWAPIEEE, Zh AR 22 346, 25949
EAetish e, A B9, 13620
Az ofskel AP HE, Ae =9, 01812

(202691 3¢ 18 BhE, 20269 5¥ 5Y HITFAHE I, 2026 5€ 6 AAEA)

A7 894 (Magnetic Resonance Imaging, MRS 973+ 722 tixwel tjst di ARE Algsle] Jadla de
289l ot ey MRIE AS 85 g Alg 3bdo] Bslar, 2] Euld 5S4 Aed 239 dFS A W)
wzoll HfRE sl (artifact)] HEE 5 01‘3} 2 Ee 27 9 52 d- el 23S 5], 9 MRI 01]7\1 &3] B

= A, 55, B8 ofF, 5§, u‘i}%, 249 2 sl thale] B2
Y 71, AEE G A, A oA, A B4, 2Ela AAlF By dES AAR R Tiesiltt. 53] A1
SV T4 1] BAISL Aol B8 ofF 1] T &8 ThsA, g SA9) B sPdo] Wws RARSHAU Al

13t I

=
HEIS 7he S qlrke B 91 RS oJeE Sl i A ol B EA B9, ARG 2, B OF oY
el 34 AR AlsE 0] 71IE 4 sl
Flo] : A7, 1, A7) A4, Blek ol £ S

© The Korean Magnetics Society. All rights reserved.
*Corresponding author: Tel: +82-33-540-3383, e-mail: mshan@kangwon.ac.kr (Man-Seok Han)

e-mail: wavefire@kangwon.ac.kr (Daehong Kim)

—-70 -



<34 E=1>> Journal of the Korean Magnetics Society Vol. 36, No. 2, April 2026

L. M e

R}z

—_

T %9 (Magnetic Resonance Imaging, MRI) Q1A

Z= _T’_OH/\]'_)_E }\]71-§}Iﬂ— 2= gl__ ]:H_LZ;}O] ;q];}

oF, tjekst oit JAox de] E8H 9 E]_[] 2]

P22 7k A% g} Sk Tl o s

75‘:_]6 T At= 7(}7(4__; Q13 ;qp;]_,] s _;17]_

 ohfeh 754 WlelE FT ABS AL A2
o

o &
4z
EEE -Ll

}7Re=

m
N
R

E

e T J
o i
N

zaM MRIE 243 A% QC HAHe a7 3] wfi
I A FAHNA gkt s (artifact)e] BT 4 o
w, o]yt s A s :ri7c9jr YX|BHA] o= A
o] Wish e dars Yov|a P FES A B

ozl WSl XL} HElE 2R '5H"q°}7ﬂ
2 4 QQo1,3-5]. WA MRI 398] Y A1
AL olallehe 2 et @4 sid 2ds 9 fiﬁ
ARE flsl Bg2olth

MRI®] -2 dukd oz WAl ¢Rlol| we} 7|& #d o
“d(technique-related artifacts), =2 T P (tissue-related
artifacts), 2831 2219 A P (motion-related artifacts)
o7 BRI £ JuH4,5]. Part(IPIME o] F 7l A 3
A2 410 Z aliasing, truncation(Gibbs ringing), cross-talk,
zipper, eddy current artifacts LZSITE ¥hA 22 7 3
e 2F 7P AR Aol 2548 4, ]o3ﬂr 9 3

ul 2jojel e Bl 540 ofs) ¢

P o] 2P A9 55, Ak, 8, o
5 T AR &30l ol IRt o5 sk Z
23] 714s 2t ]”} AR PeME G A=, Als
2, A o)F, £ 9 (ghosting), %3’ ZH (blurring) 52
P2 e A 37l 2RI f% D]Z]‘:]r

H 3128 part [IEA] MRI & = Z2 34 s £
A A=A g 21 =AY :r"XﬂELE magnetic
susceptibility, metal, chemical shift, respiratory motion, cardiac

(=i =i Ojo]o]

‘—‘1—— ALY

V
Jm

ﬂl}ﬂl

P

o
4)1

&
o)

ku)
fu
m{n 101'

op

12 e

_1

motion, patient motion & flow artifacts o2 S}HS
m, S BFE Fig 19 AABIATE = 4 S (1)
=24 T 71, 0 WY A 9 24, ) AEE oE

Table 1. Inclusion and exclusion criteria for literature selection.
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Tissue-related artifacts
* Susceptibility artifact

* Metal artifact

* Chemical shift artifact

MRI artifacts
reviewed in Part I1

Motion-related artifacts

* Respiratory motion artifact
 Cardiac motion artifact

« Patient motion artifact

* Flow artifact

Fig. 1. (Color online) Classification of tissue-related and motion-
related MRI artifacts reviewed in Part I1.
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Original/review papers on
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Table II. Classification of tissue-related and motion-related MRI artifacts analyzed in this review and their principal mechanisms.

Category Artifact

Principal Mechanism

Magnetic susceptibility

Local field inhomogeneity caused by susceptibility differences between adjacent

tissues or materials

Tissue-related Metal

Severe field distortion and frequency shift caused by metallic implants or devices

Chemical shift

Spatial misregistration caused by resonance frequency differences between fat and

water

Respiratory motion

k-space inconsistency caused by cyclic respiratory displacement

Cardiac motion

Phase error and signal loss caused by periodic cardiac pulsation

Motion-related Patient motion

Voluntary or involuntary body motion during image acquisition

Flow artifact

Phase accumulation, inflow effect, and intravoxel dephasing caused by moving

blood or cerebrospinal fluid
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M. Hashemilar et al., Arch Neurosci. 2021; CC BY-NC 4.0

Fig. 2. Lesion enhancement using magnetic susceptibility artifact.
Susceptibility-weighted imaging reveals a linear blooming artifact
(white arrow) along the high left frontal convexity, indicative of blood
products within the subarachnoid spaces.
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Fig. 3. Shoulder arthroplasty with SEMAC-CS technique showing
minimal metal artifacts (6:31 min acquisition time) and clear
visualization of periosteal inflammation (arrows).
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Fig. 4. (Color online) Chemical shift artifacts in head imaging with
different receiver bandwidths. (A) 62.5 kHz bandwidth shows
minimal artifact. (B) 4 kHz bandwidth demonstrates prominent
bidirectional signal displacement (arrows) simulating subdural
hematoma.
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Fig. 5. Cardiac cine imaging in a patient with frequent ectopic
ventricular beats. Retrospective ECG gating (a, b) shows significant
motion artifacts, whereas compressed sensing reconstruction (c, d)
markedly improves image quality at end-diastole and end-systole in a
single breath-hold acquisition.
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Fig. 6. Spin-echo blood flow artefacts. (a) Image acquired in diastole showing minimal flow artifacts. (b) Image acquired in systole showing severe
signal loss due to increased intravoxel dephasing and time-of-flight effects. (c) With faster segmented acquisition and black blood preparation

using HASTE sequence, flow artifacts are effectively eliminated.
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Table I1I. Integrated summary of tissue-related and motion-related MRI artifacts discussed in this review.
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Typical imaging

Reduction /

Artifact Main mechanism Sequence dependence Clinical pitfall .
appearance correction strategy
qre 1 Prominent on . horter TE, wider
. Susceptibility differences . © . ent o May obscure lesions S orte. , wide
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Breath-hold imaging,
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Respiratory,
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motion voluntary motion structures
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. intravoxel dephasing signal displacement,
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sensitive sequences

May mimic vascular
lesions,
pseudomass, or
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