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CT Demonstration of Cavernous
Sinus Fat

CT demonstration of cavernous sinus fat deposits has been described as abnormal
and potentially a specific sign of Cushing disease. CT scans of 100 patients without
biochemical or clinical evidence of Cushing disease and of 10 patients with Cushing
disease were studied retrospectively. Twenty-seven percent of the non-Cushing patients
demonstrated fat in one or both cavernous sinuses. Forty percent of Cushing disease
patients had detectable cavernous sinus fat. While fat deposits were more frequent in
the Cushing disease group, this was not statistically significant (p = > .6). CT demon-
stration of cavernous sinus fat ordinarily should be regarded as a normal finding.

AJNR 10:1199-1201, November/December 1989

CT demonstration of cavernous sinus fat deposits has been described as
abnormal and a potentially specific sign of Cushing disease [1]. We have, however,
observed cavernous sinus fat in many patients without Cushing disease. Gross
anatomic and histologic studies also have described fat deposition within the
cavernous sinus as a normal finding [2, 3]. These conflicting observations led to a
retrospective study to determine the frequency and variable appearance of cavern-
ous sinus fat demonstrated by CT.

Materials and Methods

High-resolution, thin-section CT scans of the cavernous sinus regions of 100 consecutive
patients without clinical or biochemical evidence of Cushing disease were examined retro-
spectively for the presence of fat within the cavermous sinuses. Most of these patients had
been evaluated for temporal bone or non-Cushing pituitary abnormalities. A similar retrospec-
tive review was performed of the preoperative CT scans of 10 patients who had biochemical
and subsequent surgical verification of Cushing disease.

CT scans were obtained on GE 8800 or 9800 scanners with 1.5-mm-thick contiguous axial
sections after the IV bolus infusion of 150 ml of 60% iodinated contrast medium. In most
patients, 1.5- or 3.0-mm-thick contiguous coronal sections were also obtained. Region-of-
interest measurements were made of low-attenuation areas suspected of being fat deposits.
Mean Hounsfield numbers between —20 and —100 were considered diagnostic of fat. Care
was taken to avoid measuring streak artifacts and partial volume averaging from air in the
sphenoid sinus. Fat found in the most anterior part of the cavemous sinus was thought to
be a normal extension of orbital fat through the superior orbital fissure [1].

Resuits

The average age, sex, and amount of fat in the cavernous sinuses of the Cushing
and non-Cushing patients are listed in Tables 1 and 2. Of the 100 patients without
Cushing disease, 27 had identifiable fat in one or both cavernous sinuses. Of the
10 patients with Cushing disease, four had fat deposits in one or both cavernous
sinuses. Diameter of fat deposits was judged as small (up to 4 mm), moderate (4-
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TABLE 1: Patients Without Cushing Disease

STRICOF ET AL.

Number of Average Female/
Patients Age Male

No demonstrable deposits 73 46 39/34
Small deposits of fat (up to 4 mm) 14 42 10/4
Moderate deposits (4-7 mm) 11 48 5/6
Large deposits (> 7 mm) 2 69 0/2

TABLE 2: Patlents with Cushing Disease

Number of Average Female/
Patients  Age Male

No demonstrable deposits 6 48 5N
Small deposits of fat (up to 4 mm) 1 32 1/0
Moderate deposits (4=7 mm) 2 38 2/0
Large deposits (> 7 mm) 1 38 1/0

7 mm), and large (> 7 mm) (Figs. 1 and 2). There was a
tendency for more frequent and larger amounts of fat to occur
in older patients within the non-Cushing disease group. Fat
deposits tended to be larger in the Cushing group; however,
there was considerable overlap. While fat was found more
frequently in the cavernous sinuses of Cushing patients
{40% compared with 27%), this is not statistically significant
(p=>.6).

Discussion

The normal presence of fat within the cavernous sinus is a
reported but relatively obscure anatomic fact [2]. In Parkin-
son's study [2], gross dissection revealed presence of fat in
all cadaver specimens. Microscopically, these fat collections
represent normal fat cells between the venous channels of
the cavernous sinus [2, 3].

The CT demonstration of cavernous sinus fat has been
mentioned previously in patients without Cushing disease [1,
4), although its frequency in a large series has not been
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reported. The occurrence of cavernous sinus fat in our group
of Cushing disease patients (4/10; 40%) is essentially identical
to that reported by Bachow et al. (6/16; 37.5%) [1]. However,
they did not identify fat in the cavernous sinuses in a group
of 30 randomly selected patients without Cushing disease.
Fat in the cavernous sinuses became more frequent and more
prominent with increasing age in our study. It is possible that
there may have been a significant difference in the mean age
of the patients studied by Bachow et al. and our group, since
they did not state the age of their patients. Other than a
possible age difference, it is difficult to explain the discrepancy
between the two studies. It is interesting that the average
age of the two patients with large fat deposits in our non-
Cushing disease group was 69, 21 years older than the
average age of the patients with moderate deposits. However,
there also were several elderly patients in our control group
who had little, and even no demonstrable cavernous sinus
fat.

The size of our Cushing disease sample admittedly is small,
so that it justifiably may be argued that this sample is too
small a group from which to derive a definite statement
regarding statistically significant differences in comparison
with the large control group. The number of patients with well
documented Cushing disease having accessible high-resolu-
tion, thin-section CT scans and operative-pathologic correla-
tion in our institution limited the size of this sample. Neverthe-
less, the frequency of cavernous sinus fat in this group is
consistent with the frequency in the slightly larger group
reported by Bachow et al. [1]. We were mostly interested in
studying the frequency and appearance of cavernous sinus
fat in a larger control group of non-Cushing disease patients,
which demonstrated a 27% frequency of fat deposition in the
cavernous sinuses on CT scans.

No attempt was made to match the two groups regarding
sex, age, or body weight versus height. We had no control
over the fact that nine of 10 Cushing disease patients were
women. The control group CT scans were obtained by se-
lecting 100 consecutive CT examinations, with satisfactory
high-resolution, thin-section CT demonstration of the cavern-
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Fig. 1.—A-C, Three patients without Cushing disease demonsirating small (A), moderate (B), and large (C) cavermous sinus fat deposits.
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the expected frequency and appearance of cavernous sinus
fat in non-Cushing disease patients in ordinary clinical prac-
tice.

Although the frequency and amount of cavernous sinus fat
may be greater in Cushing disease patients and possibly also
in older and/or obese non-Cushing disease patients, mere CT
demonstration of cavernous sinus fat ordinarily should be
regarded as a normal finding.
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the only criterion. It was thought that this would best reflect 83-100

Fig. 2.—Large cavernous sinus fat deposits in a patient with Cushing
disease.



