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CT and MR of Angiomatous
Malformations of the
Choroid Plexus in Patients
with Sturge-Weber Disease

Eight patients with Sturge-Weber disease were evaluated by CT (six patients), MR
(one patient), or both (one patient). CT scans of five of seven patients showed enlarge-
ment and increased enhancement of the choroid plexus on the same side as the facial
and intracranial lesions. MRI showed similar findings in both patients examined. This
enlargement, seen in six of eight cases of Sturge-Weber disease, is compatible with
the presence of angiomatous malformations of the choroid plexus. It appears to be a
common finding in this disease.

Sturge-Weber disease is a neurocutaneous syndrome characterized by port-
wine stain (nevus flammeus) of the face, and leptomeningeal angiomatosis. The
disease has been extensively reviewed in the literature [1-11]. The primary lesions
of Sturge-Weber disease are venous angiomas, located mainly in the leptomen-
inges. These angiomas have been seen in the lung, gastrointestinal tract, ovaries,
pancreas, adrenal glands, pituitary, globe, and choroid plexus. The choroid plexus
angiomas have been noted in the neuropathology literature [12], and, in a report
of two cases, in the radiology literature [13]. Of the eight Sturge-Weber patients
that we studied, six showed enlargement and increased enhancement of the
choroid plexus on the side affected by the facial nevus and leptomeningeal angioma.
We believe the choroid plexus is commonly involved in this disease.

Subjects and Methods

We reviewed eight cases of Sturge-Weber disease to evaluate the appearance of the
glomus of the choroid plexus of the lateral ventricles. CT scans of four patients without and
with contrast material were performed using a GE 8800 system. A fifth patient was scanned
on an Ohio Nuclear Delta CT scanner. A slice thickness of 1 cm was used on all scans. In
two patients, MRI using spin-echo multislice technique on a Diasonics (MT/S) 0.35-T imager
was performed with TR-2 sec, TE-28 and 56 msec, and four data acquisitions. A slice
thickness of 7 mm with a 3-mm interslice gap was used on MR scans. All scans were
evaluated by at least two independent observers.

To determine whether the enhancement and extent of calcification of the choroid plexus
in our patients was unusual, we examined CT scans of 107 patients who had no evidence of
Sturge-Weber disease (most had experienced trauma or had metabolic disease). The
transverse diameter of the calcification (on noncontrast scans) and the enhancement (on
contrast scans) of the glomus of the choroid plexus was measured with Vernier calipers and
was corrected for magnification. Because CT slices were contiguous and the object of
measurement (calcification or enhancement) was dense, partial volume errors were not
encountered in these measurements. The size of the glomus of the choroid plexus as
identified by its intensity and by the anatomical borders at the trigone of the lateral ventricles
was similarly measured on MR. Partial volume errors could occur in the measurement of the
choroid plexus on MR scans due to the interslice gap of 3 mm, but in both our cases, the
difference in size was obvious.
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Case Reports

Case 1

A 19-year-old woman had a large nevus flammeus in the first and
second divisions of the fifth cranial nerve on the left side of her face
since birth. She had also been blind in the left eye throughout most
of her life after developing glaucoma. Optic atrophy on the left and
papilledema on the right were noted. The patient was of above-
average intelligence, had no weakness, and had never had a seizure.
Her primary complaint was severe headaches that were unresponsive
to medications. CT scans with and without contrast material showed
enlargement, calcification, and increased enhancement of the left
glomus of the choroid plexus (Fig. 1A). None of the typical intracranial
findings of the Sturge-Weber syndrome were seen in this patient.
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Fig. 1.—Case 1. A, Contrast CT shows in-
creased enhancement of glomus of choroid plexus
on left (the side of the facial port-wine stain). B, MR
scan using T2-weighted spin-echo technique (TR-
2000, TE-56 msec) shows increased intensity in
same location.

Fig. 2—Case 2. A, Noncontrast CT shows cal-
cification of glomus of choroid plexus on left, the
side of the facial nevus. B, Contrast CT at same
ievel shows gyral enhancement in left occipital lobe,
characteristic of Sturge-Weber disease. In addition,
choroid plexus on same side shows increased en-
hancement.

Carotid angiography was normal. There was no evidence of increased
arterial flow or venous stasis in the region of the choroid plexus. The
sagittal sinus was patent. MR showed an area of prolonged T2
relaxation time in the region of the left choroid plexus (Fig. 1B).

Case 2

A 22-year-old woman with a left facial nevus flammeus had a
history of blackout spells. Noncontrast CT scan showed increased
calcification of the left choroid plexus as compared with the right side
(Fig. 2A). The contrast-enhanced scan showed serpiginous enhance-
ment in the occipital lobe (Fig. 2B). Increased enhancement was seen
around the calcified choroid plexus on the left side. At least one of
these enhancing structures appears to represent a draining vein.
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Fig. 3.—Case 3. Contrast-enhanced CT shows
left frontal lobe enhancement of leptomeningeal an-
gioma and more prominent enhancement of choroid
plexus on left. Noncontrast scan showed calcification
in left frontal lobe but not in choroid plexus.

Fig. 4.—Case 4. Contrast CT shows gyral en-
hancement of leptomeningeal angioma and increased
enhancement of right glomus of choroid plexus.

Case 3

A 1-year-old girl with left facial nevus flammeus had right hemipa-
resis and intermittent seizures. CT scan without contrast showed a
large area of calcification in the left frontal lobe, but no calcification
of the choroid plexus. After the administration of intravenous contrast,
high density in the frontal lobe indicated enhancement of the lepto-
meningeal angioma. In addition, the enhancement of the left choroid
plexus was more prominent than that on the right side (Fig. 3).

Case 4

A 3-month-old boy was diagnosed at birth as having Sturge-Weber
syndrome by the presence of a predominantly right-sided facial nevus
flammeus. He had intermittent seizures and had recently developed
glaucoma in the right eye. The nevus also involved the right trunk,
right arm and hip, and a portion of the left side of the face. CT scan
without contrast showed slight hemiatrophy of the right side of the
brain. After the administration of intravenous contrast, a large parie-
tooccipital area of enhancement, predominantly along the gyri, was
seen on the right. In addition, the enhanced choroid plexus was larger
on the right side than on the left (Fig. 4).

Case 5

A 28-year-old man, born after prolonged labor and requiring low
forceps, was noted at birth to have a facial nevus of the right forehead.
He experienced his first seizure at the age of 4 months. As a child,
he had seizures consisting of generalized convulsions, right-sided
focal seizures, and frequent “petit mal” spells characterized by brief
losses of consciousness that ended shortly after he fell to the ground.
At age 15, he had attained a school level of grade 3. The patient had
weakness of the right side with the right extremities being smaller
and shorter than those on the left.

An MR scan of the head showed hemiatrophy of the left side of
the brain, linear and punctate regions of signal dropout in the left
temporoparietooccipital region suspected of having calcifications, and
enlargement of the glomus in the left atrial region (Fig. 5). In addition,
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high signal intensity was noted in this region on first and second
echoes of long TR sequences, compatible with flow-related enhance-
ment [14, 15] and even-echo rephasing [14, 15]. (CT has never been
performed in this patient.)

Discussion

The findings of Sturge-Weber syndrome are well known.
Clinically, the diagnosis is easily made by the characteristic
appearance of the facial port-wine stain (nevus flammeus).
Venous angioma of the choroid plexus on the affected side
has been noted in case reports [12, 13]; increased enhance-
ment of the choroid plexus as a common finding in patients
with Sturge-Weber disease has not been suggested. In seven
cases for which we have CT scans, five showed increased
choroid calcification and/or enhancement. MR, performed in
two of our patients, showed an area of prolonged T2 relaxa-
tion time in the area of contrast enhancement. In all, six of
our eight patients showed choroid plexus enlargement on the
affected side.

Histopathologic abnormalities in the choroid plexus consist
of replacement of normal choroid tufts by thin-walled capillar-
ies and small veins, and the formation of angiomatous cav-
ernomas. The lesions are proliferative, resulting in enlarge-
ment of the choroid plexus [12]. Calcification appears to follow
atrophy of normal tissue, as is found elsewhere in the body,
particularly the brain.

The appearance of the choroid plexus on CT and MR scans
is consistent with the pathologic changes in the choroid
plexus described previously [3, 12, 13]. Calcification, enlarge-
ment, and contrast enhancement are well demonstrated in
our cases. The angiomatous malformations are not expected
to be seen by angiography because of the slow flow associ-
ated with these lesions. The high intensity seen on T2-
weighted MR images can be explained either as increased
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Fig. 5.—Case 5. A, MR scan (TR-2000 and TE-28 msec) shows left-brain
hemiatrophy with enlargement of ipsilateral frontal sinus. Low signal in occipital
lobe suggests presence of calcification. Glomus of choroid plexus on left is

TABLE 1: Size® of Choroid Plexus in Normal Subjects (n = 107)

C

much larger than that on right and, in B, appears as high intensity on second
echo (TR-2000, TE-56 msec). C, Coronal view (TR-2000, TE-28 msec) further
demonstrates enlarged left glomus of choroid plexus.

TABLE 2: Size® of Choroid Plexus in Patients with Sturge-
Weber Disease

Age N9< of Average Size Average Case oe Average Size Difference®
Group Patients Ca** Effancad Difference® No. Ca™ Enhanced MR cT MR
0-5 10 0.0 — 0.0 1 19 — 7.5 7.5 15 15
6-10 14 0.5 2:5 0.0 2 21 1.5 3 — 6 —
11-15 9 0.8 3.5 0.8 3 1 0 4 — 4 —
16-20 30 3.0 5.2 0.5 4 3 mo. — 13 — 7.5 —
21-25 23 3.7 5.3 1.2 5 28 — —_ 8 — 8
26-30 21 5.0 4.5 0.8 6 25 2 6 — 8 —
2 Size is the diameter of the glomus of the choroid plexus. The width of calcification ; 18 0_ T5 : 8 :

(Ca**) was measured on noncontrast scans, the area of enhancement was measured on
contrast scans. Measurements are in mm.
b The difference in size between the left and right glomera.

fluid (blood or edema) content of the lesion or as increased
intensity related to the slow flow of venous blood [14, 15].

Comparing the size of the choroid plexus in normal subjects
and in patients with Sturge-Weber disease (as indicated by
the size of the calcifications, the amount of enhancement,
and the high intensity on MR scans) shows that the average
size of the choroid plexus in our controls (Table 1) was much
smaller than that of the Sturge-Weber patients (Table 2). The
average difference in the sizes of the right and left glomera
of the choroid plexus was small in the controls, less than 1
mm, but very large in six of eight patients with Sturge-Weber
disease, ranging from 4.0 to 15 mm.

Of the eight cases of Sturge-Weber syndrome for which
we have CT or MR scans, six showed involvement of the
choroid plexus. Both cases reported by Welch, et al. [13]
showed such abnormality. It appears that venous angioma of
the choroid plexus is a relatively common finding in patients
who have Sturge-Weber syndrome. This lesion can be well
seen on CT and MR.

?Size is the diameter of the glomus of the choroid plexus. The width of calcification
(Ca**) was measured on noncontrast scans, the area of enhancement was measured on
contrast scans. Measurements are in mm.

b The difference in size between the left and right glomera.

Conclusions

The presence on CT scans of enlargement and increased
enhancement of the choroid plexus on the affected side may
be the only identifiable intracranial abnormality in a patient
with Sturge-Weber disease. This abnormality represents an-
giomatous involvement of the choroid plexus and is probably
present in many patients with Sturge-Weber disease. The
abnormality can also be demonstrated by MR.
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