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The fat halo sign is seen on computed
tomographic (CT) scans of the abdomen
and appears as a thickened bowel wall
demonstrating three layers: an inner
and an outer layer of soft-tissue attenu-
ation, between which lies a third layer
of fatty attenuation (Figs 1, 2) (1-5).

Explanation

The inner layer of soft-tissue attenua-
tion represents the bowel (small and/or
large) mucosa, while the layer of low
attenuation (—18 to —64 HU) results
from widening and fatty infiltration of
the submucosa. The outer soft-tissue at-
tenuation layer represents the muscu-
laris propria and serosa (2,4,6-8).

The fat halo sign can be depicted on
CT scans obtained without intravenous
(IV) contrast material because of the
marked differences in tissue attenuation
(3). However, the different layers of at-
tenuation can also be appreciated dur-
ing the late arterial and early portal ve-
nous phases of IV contrast enhance-

ment (3,7).

The fat halo sign is seen in various dis-
eases of the bowel in which fatty infiltra-
tion of the submucosa is present (8).
The sign has been described as typically
appearing in patients with chronic in-
flammatory bowel disease (Crohn dis-
ease and ulcerative colitis) (1-4,9). Re-
ports of two other uncommon, acute
manifestations (cytoreductive therapy
and graft vs host disease) that cause the
fat halo sign have been published
(1,2,5,6).

The most frequent CT finding in
chronic inflammatory bowel disease is
intestinal wall thickening. In ulcerative
colitis, this finding is symmetric and dif-
fuse, whereas patients with Crohn dis-

ease display eccentric and discrete in-
volvement, with affected intestinal re-
gions alternating with spared areas,
referred to as “skip areas” (10). Al-
though the fat halo sign can also be seen
in a patient undergoing cytoreductive
therapy and in graft versus host disease
(1), the observation of this sign in the
small intestine is, for all intents and pur-
poses, highly diagnostic of Crohn dis-
ease and by itself is a sign of a chronic
phase. When found in the colon, this
sign is associated with the same dis-
eases as those occurring in the small
intestine (eg, cytoreductive therapy,
graft vs host disease, and Crohn dis-
ease). Nonetheless, ulcerative colitis
should be included in the differential di-
agnosis (1,4).

When this sign is seen in both the
small and the large bowel, the fat halo
sign is considered evidence of Crohn
disease. When only the colon is af-
fected, the degree and geographic dis-
tribution of bowel wall thickness are
signs used to distinguish ulcerative coli-
tis from Crohn disease (3,4,6,7). Ac-
cording to published data, the presence
of the fat halo sign has been reported in
61% of patients with ulcerative colitis
and in only 8% of patients with Crohn
disease (2).

Intramural fat may exist in both the
distal ileum and the colon as a normal
variant in patients without gastrointesti-
nal symptoms or a history of gastroin-
testinal disease. The normal intramural
fat layer is generally very thin, usually
thinner than the fat layer seen with in-
flammatory bowel disease. Such a nor-
mal appearance was noted in 21 (21%)
of 100 patients with no history of in-
flammatory bowel disease; the observa-
tion is most frequently made in undis-
tended or poorly-distended bowel loops
(1,6).

Low attenuation secondary to the
presence of fat within the bowel wall
allows, in most cases, differentiation of
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Figure 1

Figure 1:  Diagram of the fat halo sign shows
the cross-section of bowel wall in benign intestinal
disease, with inner mucosal (M)and outer muscu-
laris and serosa (M-S)layers of soft-tissue attenu-
ation between which is a layer of fatty attenuation
(S). L = lumen.

Figure 2

Figure 2:

Fat halo sign in ulcerative colitis.
Transverse CT scan shows the central fatty sub-
mucosal layer of low attenuation () surrounded
by higher-attenuation inner (long arrow) and outer
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the fat halo sign from the target sign
(1,11).

However, it may occasionally be
necessary to measure the attenuation
values of the submucosal layer to con-
firm the presence of values typically
found in the fat range (—10 HU) (1,11),
in contrast to the clearly positive atten-
uation values observed in the target
sign, and that are secondary to the pres-
ence of submucosal intestinal edema References

(3,10,11). , o , 10. Horton KM, Corl FM, Fishman EK. CT eval-
. . 1. Wittenberg J, Harisinghani MG, Jhaveri K,
In conclusion, the fat halo sign may

Varghese J, Mueller PR. Algorithmic ap-
be noted on CT scans of the abdomen 8 8 !
and has been described in patients with
chronic inflammatory bowel disease.

(shortarrow) layers grossly corresponding to the
mucosa and muscularis propria and serosa of the
descending colon, respectively.

8. Gore RM, Laufer I. Ulcerative and granulo-
colitis: idiopathic inflammatory
Gore RM, Levine MS,
Laufer I, eds. Textbook of gastrointestinal
radiology. Philadelphia, Pa: Saunders, 1994;
1099-1141.

matous
bowel disease. In:

Acknowledgment: The author thanks Profes-

sor Luis Méndez-Uriburu, MD for all his helpful 9. Jones B, Fishman EK, Hamilton SR, et al.
advice in the preparation of this article and for Submucosal accumulation of fat in inflamma-
reviewing the manuscript. tory bowel disease: CT pathologic correla-
tion. J Comput Assist Tomogr 1986;10:759 -

763.

uation of the colon: inflammatory disease.

N A RadioGraphics 2000;20:399-418.
proach to CT diagnosis of the abnormal

bowel wall. RadioGraphics 2002;22:1093-  11.
1109.

Ahualli J. The target sign. Radiology 2005;
234:549-550.

946 Radiology: \/olume 242: Number 3—March 2007



