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Fat Suppression Failure Artifacts
at the Susceptibility Interface
on Frequency Selective Fat Suppression
MR imaging in the Head and Neck

Yoshimi Anzai®, Robert B. Lufkin?,
Satoshi Minoshima’, Makiko Ishihara?,
Kimiichi Uno”, Nobuharu Yui®
and Noboru Arimizu?

Fat suppression MR imaging is a valuable tech-
nique mainly used for the orbit, head and neck,
and spine, where the high signal from fat can
often obscure adjacent pathology. Fat suppression
failure artifact manifested as a high signal area
without geographic distortion. The purpose of
this study was to investigate the frequency and
common location of these artifacts in clinical MR
imaging and to caution against their misinterpre-
tation. Fat suppression MR imaging of the head
and neck was performed in 30 consecutive
patients. The artifact was found in the orbital
floor (57%), the skull base (10%), and subcutane-
ous fat (10%), where the air-fat interface is paral-
lel to the static magnetic field direction. The fat
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signal in the air-fat interface perpendicular to the
static magnetic field was well suppressed. This
artifact was independent of the duration of TE,
frequency/phase encoding direction, and the
strength of gradient amplitude, and appeared to
be related to the amount of surrounding air. This
may simulate pathology if fat suppression is only
performed following Gd-DTPA administration.
The radiologist should be aware of the presence
of artifact by considering the geographic relation
to the static magnetic field.
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Fig. 1 A patient who had history of right maxillary
sinus cancer now presents with numbness of the right
side cheek.

T 1 weighted Fat suppression image following Gd-
DTPA administration shows perineural extension of
squamous cell carcinoma along the inferior orbital
nerve (arrow). T 2 weighted and post Gd T 1 weighted
images demonstrated diffuse mucosal thickening of the
right maxillary sinus and failed to demonstrate the
presence of perineural extension.
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Table 1 Summary of the fat suppression failure arti-
facts

Case  Age/Sex Location of artifacts

1 64/M BOF

2 36/F BOF

3 55/M BOF

4 70/F BOF

5 67/M BOF

6 72/F BOF

7 64/F BOF

8 63/M BOF

9 13/M BOF+ Skull base
10 31/M BOF +Skull base
11 68/F BOJF +Skull base
12 20/F UOoF
13 71/M UOF
14 49/F UOF

15 10/M Uor

16 5/M UOF

17 57/F UOF +Submental fat
18 70/M Submental fat
19 64/F Supraclavicular fat

BOF : Bilateral Orbital Floor
UOF : Unilateral Orbital Floor
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Fig. 2 T 1 weighted SE (A), fat suppression T 1 weighted images (B,C) of the phantom. The phantom
consists of three different size container, filled with air, vegetable oil, and water from inner to outer
respectively. The static magnetic field direction is indicated as long arrow (A), each frequency encoding
direction is indicated as open arrow in B and C. Notice that fat along static magnetic field direction remains
high signal (arrow head in B and C). The extension of this artifact is independent of frequency encoding
direction. Notice chemical shift misregistration artifacts seen in the fat-water interfaces along frequency

encoding direction (arrow in C).
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(A) High signal area in the right orbit was incidentally
noted on non Gd fat suppression image (arrow). This is
one of the common area of this artifact. Notice that
subcutaneous fat and fatty marrow within the sphenoid
wing are well suppressed (arrow head).

() Non Gd fat suppression image shows bilateral high
signal within the orbit (arrow head).

(B) Slightly higher slice than (A) in the same patient
demonstrates a well defined high signal area in the skull
base (arrow), which was just below the large sphenoid

(B) T 1 weighted image of the same slice as (A) for sinus.
comparison

Fig. 4 Case 11: A 68 year-old woman presented with
Fig. 3 Case 8: A 63 year-old man who had history of unilateral hearing loss. MRI was performed to rule out
nasopharyngeal cancer treated with radiation therapy. acoustic neurinoma.
MRI examination was performed for routine follow-up.
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Fig. 5 Case 4. A 70 year-old woman who has 3 years
history of multiple sclerosis. MRI was performed to rule
out optic nerve involvement.

T 1 weighted coronal fat suppression image shows
bilateral high signal intensity at the orbital floor
(arrow). This is the most common area where fat
suppression failure is noted.

_.ﬁ L 'E [V 7‘: 2},3}.

A A4 TRWEE LEOE TR T—F7 7
7 FSBLL 2B Y, LB EROBRIAR
e 12 2543 A EALTIE, BEEE A A (BB o
cranio-caudal direction) (2#- TR TGN &
PH o 724 & D [ I susceptibility interface # ¥
BT Az Ebiniz,

RN & A X DM RS T TEAED sus-
ceptibility # 3, > (diamagnetic) #%, Z24& ) sus-
ceptibility (ZBE Y % < 012K <, WHNHET 548
8 Tl¥ magnetic susceptibility (2@ AT 1 5
(susceptibility interface), 4mAOT—F7 7 7
F DJE I, susceptibility interface I %47 %
SR T 0 7o W35 0 AN — A7 N R ik o M B & A=
%, RO H»ZACL, Fifafl, vz ok
LMz AV LB ETHRETZ LD L
EINTZ, T—F 777 boEdNig, BiEce
Al 5], TE @ 2, gradient amplitude, =
ANDHULH S DEEREFIZ E - 72 (IREFEL Twie
B0 72V F iz, wTFhoWRgHn (B,
WM, KWRED) T T—F 777 MI3HBEL
7z,

HREENCHREEICE L 2T —F 77 7 F3#E

FRL6F1H25H

(&) Post Gd fat suppression image demonstrates the
presence of artifacts in the right orbit (arrow). No
artifact, however, is noted in the left.
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B T1 welghted coronal image shows mucosal thick-
ening of the left maxillary sinus (arrow head), resulting
in relatively small amount of air in the left compared to
the right. This causes unilateral fat suppression failure.

Fig. 6 Case 17: A 57 year-old woman who had a par-
asellar mass and presented with optic atrophy
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(&) T 1 weighted image shows the presence of artificial
eye on the right.

(B) Non-Gd fat suppression image demonstrates fat
suppression failure just below the artificial eye (arrow),
where significant amount of air exits.

Fig. 7 Case 18. A 5-year-old boy who was status post
enucleation of right eye for retinoblastoma
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