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Distinction between Adrenal
Adenomas and Metastases Using
0.5 Tesla MR Imaging : Diagnosis
with Out-of-Phase T2*-Weighted

Gradient-Field-Echo Image

Tomoaki Ichikawa, Hajime Fujimoto?®,
Gyo Uchiyama?, Koji Murakami?
and Kuni Ohtomo"

The purpose of this study was to investigate the
ability of MR imaging with a 0.5-T apparatus to
distinguish adrenal adenomas from adrenal
metastases. The series included 23 adrenal
adenomas (18 non-hyperfunctioning adenomas, 5
hyperfunctioning) and 23 adrenal metastases
(14 from lung, 5 liver, 3 colon, and 1 stomach
cancer). The signal intensity (SI) ratio (adrenal
tumor/liver) on T 1-, T 2-, and T 2*-weighted MR
images was calculated for adrenal tissue charac-
terization. Adrenal adenomas were more precise-
ly distinguished from adrenal metastases on T 2*-
weighted images (21/23, 91%) than on T 2-
weighted images (15/23, 65%). In conclusion,
T 2*-weighted images were better than routine
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T 2-weighted images in distinguishing adrenal
adenomas from adrenal metastases. The reason
could be that the total signal intensity of adrenal
adenomas which contained some fat components
decreased on T 2*-weighted images due to an
out-of-phase effect.
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Table 1 Mean of signal intensity ratio of adrenal
tumors/liver : Quantitative data

adenomas metastases

P
(n=23) (n=23) T value

T 1-weighted images

).92+0.02 0.89+0.31 5
mean SI ratio A/L£SD 0.92:50.02 €.89.10.8 A=

T 2-weighted images

2540.42 2.1520.55 — <0.01
maen SI ratio A/L+sp L-20+0-42 2.15%0.55 —<0.01

T 2*-weighted images
0.94%0.08 1.45+0.10 —<0.01
mean SI ratio A/L+SD Uit

Note.-SI=signal intensity, A/L=adrenal tumors/liver,
SD=standard deviation, NS=not significant
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Table 2 Numbers and percentage of overlapping
tumors

overlapping overlapping total overlapping
SI ranges ademomas tumors

T 2-weighted

_ 28% (13/46)
image

1.49—2.00 35% (8/23)

T 2*-weighted

image

1.19—1.25 9%1(2/23) 13%( 6/46)
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A:T2-weighted image

Adenoma
Metastasis

0.5 1.0

B:T2*-weighted image

Adenoma

20 2.5 10

Metastasis
v
0.5
MNote — . . Non-functioning adenoma
Hyperfunctioning adenoma
Metastasis

1.191.25 1.5

Fig. 1. Comparison T 2-weighted image (A) with T 2*-weighted image (B) using
diagrams of SI ratio of adrenal tumors/liver. The number of tumors in the

overlapped ranges (broken lines) on T 2*-weighted image is much fever than

that on T 2-weighted image. O=non-hyperfunctioning adenora, @ =hyper-

functioning adenoma, % =metastasis.
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Fig. 2 A non-functioning adenoma in a 48-year-old-
man. On T 2-4) and T 2*-(B) weighted images, the
adrenal mass shows lower signal intensity than that of
the liver (black arrows). Note that the margin of the
mass is better recognized on the T 2*-weighted image
due to an out-of-phase effect (black arrowheads).

1
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Fig. 3 A metastatic adrenal tumor from lung cancer in
a 56-year-old man. on T 2- (&) and T 2*- (B) weighted
images, the adrenal mass shows much higher signal
intensity than that of the liver (black arrows). On
T 2*-weighted image, the mass is more clearly demon-
strated as well as Fig. 2 (black arrowheads). On T 2-
weighted image, we can not draw a line between the
mass and surrounding organs.
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artificial contour enhancement @ 7z &> Bl & =
IR E DR L VB E B2 ki L B
(Fig. 2(8), B, 34, B). ZHZ ki, &%
HIIC ROI 2854 5 9 2 THEFICHETH 3.
L L, mAROEEZbN LI HEL - T2*
i FA% 5%, out-of-phase image TH 5 & v 9 iz
HbHEFEZILNE, Remer® LAWEZE L Twb L
J12, BIEIRIET steroid & H &A% (, — iz
BHEIEIZIEN % &4 2 i3 7% v, Leroy-
Willing® &5 iz & 2 MR spectroscopy i & % #t
Fick b &, BIBIRIEIZNERIC 13.4% 0 IRE %
A, BEREEIE T 3.5%Ix L, ABEICHE

Fig. 4 A non-hyperfunctioning adenoma in a 46-year-
old male. On a T 2-weighted image (A), the mass shows
very high signal intensity (black arrows) which sug-
gests an adrenal metastasis. However, on a T 2*-
weighted image (B), the total signal intensity of the mass
decreses due to out-of-phase effect (black arrowheads).
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