
Capillary teleangiectasia of the 
brain (BCT) is a vascular malforma-
tion consisting of dilated capillaries 
separated by normal intervening 
brain parenchyma (1). They are usu-
ally discovered incidentally on con-
trast-enhanced magnetic resonance 
imaging (MRI) as an enhancing le-
sion. Finding out a contrast enhanc-
ing lesion in the brain arises concern 
about primary or metastatic brain 
tumors, demyelinating disease, in-
flammation or subacute ischemia (1, 
2). BCT usually does not cause symp-
toms, although few patients with 
BCT having symptoms have been 
reported (1, 3, 4). Therefore, the 
 differentiation of BCT from serious 
abnormalities that require treatment 
is essential to prevent unnecessary 
follow up or even invasive interven-
tions.

BCT is usually invisible on com-
puted tomography (CT) and occult 
on angiography (1). On MRI most of 
time the lesion is not visible on T1, 
T2 or FLAIR, although some hyper-
intensity can be seen on T2. On 
 gradient-echo images BCT has been 
shown to be of low signal intensi-
ty (5-7). Low signal on T2*-weighted 
images has been attributed to sus-
ceptibility effects due to deoxyhemo-
globin resulting from slow flow in 
the dilated vascular channels. Lately 
susceptibility weighted imaging 
(SWI) is being used in the diagnosis, 
since it has been shown to be more 
sensitive to susceptibility effects (2, 
8-10). Diffusion weighted imaging 
(DWI) has also been used for the di-
agnosis of BCTs (1, 11, 12). 

We aimed to further elucidate the 
imaging features of BCTs using vari-
ous MRI sequences and techniques 
including gradient echo T2, SWI, 

imaging. Susceptibility weighted im-
aging was performed in 8 patients 
with the following scanning param-
eters: GRE EPI; TR/TE, 5750/25 ms; 
flip angle, 90 degrees; matrix, 
256 x 512; FOV, 280 x 280 mm; slice 
thickness, 2.4 mm; spacing, 0 mm. 
Minimum intensity projection imag-
es were generated using the scan-
ner’s software. GRE T2 axial images 
were obtained in 6 patients with the 
parameters of: TR/TE, 840/24; flip 
angle, 25 degrees; matrix, 288x224; 
FOV, 240 x 180 mm; slice thickness, 
5.5 mm; spacing, 2.0 mm. 1 mm3 3D 
T1 GRE images (BRAVO) were ob-
tained in 7 patients after contrast ad-
ministration and the parameters 
were: TR/TE/TI, 12.3/5.2/420 ms; flip 
angle, 17 degrees; matrix, 288 x 288; 
FOV, 230 x 170 mm; slice thickness, 
1.0 mm; spacing, 0 mm. DWI was 
performed in 7 patients with the 
 parameters of: TR/TE, 6000/98.8; 
 matrix, 148x128; FOV, 270 x 270 mm; 
slice thickness, 5.5 mm; spacing, 
0.5 mm; b = 0 and b = 1000 values. 
ADC maps were generated by the 
scanner’s software. DTI was per-
formed in 6 patients using the fol-
lowing parameters: TR/TE; 6500/97.2; 
matrix, 128 x 128; FOV, 270 x 270 mm; 
slice thickness, 5.5 mm; spacing, 
0 mm; 100 directions. Fractional an-
isotropy maps were generated of-
fline and ROI measurements were 
performed from the lesion and sym-
metric normal parenchyma of pons. 
When the lesion was located at mid-
line, ROI was placed midline at a 
lower slice where there was no le-
sion. ROI size was 83 mm2 in lesions 
that were 10 mm or larger; and 
39 mm2 in lesions that were smaller. 
Two tailed student t test was used to 
compare ROI measurements from 
the lesion and normal parenchyma; 
p < 0.05 was considered statistically 
significant. 

The reason for scanning was 
headache in 4 patients, seizure in 
1 patient, anxiety disorder in 1 patient 
and carcinoma of breast, bladder and 

DWI, Diffusion Tensor Imaging (DTI) 
and postcontrast imaging with spin 
echo T1 and 3D GRE T1. 

Materials and methods

In this observational retrospective 
study, we screened the reports of 
63.000 MRI examinations performed 
in our hospital from November 2009 
until July 2012 using keywords in the 
hospital information system. We 
found 10 patients (6 female and 
4 male patients; age range, 17-
84 years; mean age 49 years, median 
age 57 years) having lesions consis-
tent with capillary telangiectasia of 
the brain. Follow up examinations 
ranging from 4 months to 30 months 
(mean interval of 14 months) were 
available in 6 patients. Contrast en-
hancing lesions, located most of the 
time in pons, usually slightly hyper-
intense on T2 weighted images, 
which did not have mass effect and 
did not show any interval change in 
size or structure were diagnosed as 
capillary telangiectasia. Signal loss 
on gradient echo T2 and/or SWI 
 further contributed to the diagnosis. 
MR images were evaluated by two 
radiologists in consensus. Any ac-
companying vascular abnormalities 
were noted.

MRI examinations were performed 
on a 1.5 Tesla scanner (GE Signa 
HDxt, General Electric Medical Sys-
tems, Milwaukee, WI) using 8 chan-
nel head coil. The protocol consisted 
of axial spin echo T2 and T1 weight-
ed images, FLAIR T2 axial, post-
contrast T1 weighted images in three 
orthogonal planes. Various gadolini-
um containing contrast agents were 
administered at a concentration of 
0.1 mmol/kg for contrast enhanced 
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Fig. 1. — Capillary telangiectasia of the 
medial temporal lobe (Patient 6). A. SE T2 
weighted image is normal. B. Postcon-
trast SE T1 weighted image shows a 
7 mm  enhancing medial temporal lobe 
lesion (arrow). It is isointense on T2, 
FLAIR and precontrast T1 weighted im-
ages. C. On postcontrast 3D GRE T1 en-
hancing lesion is less well seen (arrow). 
D. On SWI, the lesion shows marked sig-
nal loss (arrow).
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Fig. 2. — Pontine capillary telangiecta-

sia associated with cavernous malforma-
tion (Patient 10). A. SE T2 weighted axial 
image shows cavernous malformation 
(arrow) in the ventral part of pons. Dorsal 
and caudal to it, slightly hyperintense 
capillary telangiectasia is seen (curved 
arrow). Capillary telangiectasia was 
isointense on T1 weighted image and 
FLAIR. B. Postcontrast SE T1 weighted 
image shows enhancing midline telangi-
ectasia as well as draining vein (arrow). 
C. Cavernous malformation is noted by 
significant signal loss on SWI. D. On SWI, 
capillary telangiectasia is easily recog-
nized by marked decrease in signal 
 (arrow). E. However, on GRE T2 the 
 lesion is less well seen due to less signal 
loss (arrow).
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pontine lesion, there was a remote 
DVA in subinsular region. 

Discussion

Vascular malformations of the 
central nervous system have been 
classified into four types: arterio-
venous malformations, cavernous 
malformations, developmental ve-
nous anomalies (venous angiomas) 
and capillary telangiectasias (13). 
BCTs consist of localized collections 
of multiple thin-walled vascular 
channels interspersed within normal 
brain parenchyma. They constitute 
16% to 20% of all central nervous 
system vascular malformations at 
autopsy series and are the second 
most common vascular malforma-
tion after DVAs (1, 2, 14). 

BCTs are most of the time asymp-
tomatic and with the increased use 
of high resolution MR imaging, they 
are being more frequently discov-
ered incidentally. In our series, all 
BCTs were incidental findings and 
were irrelevant to patients’ com-
plaints. There have been few reports 
of symptomatic BCTs causing 
 seizures, blurred vision, cranial nerve 
dysfunction, progressive spastic 
paraparesis, sensorineural hearing 
loss and even death (1, 3, 4). Hemor-
rhage associated with BCTs is rare, 
and when it occurs, it is believed to 
be due to the associated vascular 
malformation and only rarely due to 
the capillary telangiectasia (7). 
 Sayama et al. reported that lesions 
larger than 1 cm were more prone to 
cause symptoms (1). Two of the 

3D GRE T1 in demonstrating contrast 
enhancement. On the other hand, 3D 
GRE T1 was superior to spin echo T1 
in showing the enhancing vessel 
converging to capillary telangiecta-
sia in 3 of 5 lesions.

Signal loss on SWI was noted in 
all 8 patients who had this scan. In 
5 lesions signal loss was marked and 
in 3 lesions it was slight. Out of 6 pa-
tients who had GRE T2 sequence, 3 
showed slight, 1 showed marked sig-
nal loss while the other 2 did not 
show any decrease in signal. SWI 
was superior to GRE T2 in demon-
strating the signal loss in capillary 
telangiectasia. 

Out of 7 patients who had DWI,in 
4 patients the lesions were isoin-
tense on both DWI and ADC. In the 
other 3 patients, lesions were isoin-
tense, slightly hyperintense and 
markedly hypointense on DWI and 
slightly hyperintense on ADC. Six 
patients had DTI. There was no 
 statistically significant difference 
 between the fractional anisotropy 
values of the lesions compared with 
normal parenchyma (p = 0.07), al-
though a trend toward decreased 
 anisotropy in the lesions was found 
(Table I). 

One patient had multiple cavern-
ous malformations (CM) both in the 
posterior fossa and supratentorial 
parenchyma accompanying pontine 
capillary telangiectasia. A CM in one 
patient (Fig. 2) and a developmental 
venous anomaly (DVA) in another 
patient (Fig. 3) were found to be lo-
cated very close to pontine capillary 
telangiectasias. In one patient with 

lip in other 3 patients. None of the 
 lesions in the patients with follow 
up, including those with primary 
 malignancies, showed any interval 
change in size or structure over a 
mean follow up period of 14 months. 
In patient 6, a medial temporal lobe 
lesion was incidentally discovered 
during a pituitary MRI performed for 
hyperprolactinemia at an outside 
 institution, and the lesion was pre-
sumed to be a tumor. All the lesions 
were incidental findings and irrele-
vant to patients’ complaints.

results

Nine lesions were located in pons 
(4 midline, 3 right parasagittal, 2 left 
parasagittal). One lesion was in the 
amygdala of the right medial tempo-
ral lobe (Fig. 1). The lesions ranged 
from 4 mm to 13 mm in size with a 
mean of 8.3 mm. One lesion was 
slightly hypointense on T1 weighted 
image, while all others were iso-
intense. On T2 weighted images, 
8 lesions were slightly hyperintense, 
1 lesion was markedly hyperintense, 
while the temporal lobe lesion was 
isointense. On FLAIR T2 weighted 
images, 3 were slightly hyperintense 
and 7 were isointense (Table I). 

On spin echo T1 weighted images 
contrast enhancement was marked 
in 7 lesions and slight in 3 lesions, 
whereas on 3D GRE T1 weighted im-
ages enhancement was slight in 6 le-
sions and no enhancement was 
shown in 1 lesion. In 7 patients, in 
whom both sequences were ob-
tained, spin echo T1 was superior to 

Fig. 3. — Capillary telangiectasia of the 
pons associated with developmental ve-
nous anomaly (Patient 4). A. SE T2-
weighted image shows a slightly hyperin-
tense lesion in the right lateral part of the 
pons (arrow). B. On GRE T2 the signal 
loss in the lesion is slight (arrow). C. On 
SWI the signal loss is marked (arrow). D. 
On postcontrast SE T1 weighted image, 
the lesion shows marked enhancement 
(arrow). E. In the neighboring slice the le-
sion is accompanied by a developmental 
venous anomaly.
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techniques in all patients. A prospec-
tive and larger study using all of 
these techniques in each patient may 
provide additional data.

In conclusion; BCT is an incidental 
vascular malformation found usually 
in pons and sometimes in extrapon-
tine sites. It is hardly visible on pre-
contrast MRI, while it enhances on 
postcontrast T1 weighted images 
and shows decreased signal on GRE 
T2 or SWI. These MRI findings are 
fairly typical for the diagnosis. Early 
and proper diagnosis using MRI 
avoids unnecessary follow up or sur-
gical interventions. SWI is superior 
to GRE T2 in showing decreased sig-
nal due to susceptibility effects. DWI 
is not useful in the diagnosis con-
trary to what was reported in a previ-
ous publication. Further studies may 
be needed to clarify the role of DTI in 
the diagnosis. BCT is sometimes as-
sociated with other vascular malfor-
mations; in that case, follow up may 
be necessary to detect possible com-
plications.
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