
Case report

A 65-year-old woman was admit-
ted to the emergency service with
sudden speech disturbance, difficul-
ties in finding words, and numbness
in right arm. Other findings of her
neurologic examination were nor-
mal.
Blood pressure on admission was

196/98 mmHg. There was no eviden-
ce of renal dysfunction by laboratory
tests. MR imaging of brain and con-
trast enhanced (0.1 mmol/kg gado-
diamid) supraaortic MR- angiogra-
phy were performed. MR findings of
brain were unremarkable, apart from
periventricular white matter signal
intensity consistent with chronic
microangiopathic ischemic changes
(Fig. 1A). Diffusion weighted images
and apparent diffusion coefficient
maps demonstrated no restricted
diffusion. On MR-angiography
supra aortic arterial system was unre-
markable. Transient ischemic attack
was suspected on the basis of clini-
cal presentation and essentially
negative MRI of the brain and antico-
agulant therapy was started.
Eight hours after the initial scan,

MR examination of the brain was
repeated because of persistent clini-
cal statement. Unenhanced FLAIR
images demonstrated elevated
 signal intensity throughout the sub -
arachnoid spaces over both hemis-
pheres and symmetric subtle cortical
hyperintensity in the parietal and
occipital lobes and inferior temporal-
occipital junction, which had not
been present on the initial scan
(Fig. 1B). Subarachnoid hemorrhage
was suggested as a possible  expla-
nation for the CSF signal elevation,

evidence in support of newer theory
of hypertension/hyperperfusion.
In many institution FLAIR pulse

sequence has become a part of rou-
tine MR examination protocol due to
CSF nulling and heavy T2 weighting.
It is well known that varied patholo-
gies increasing the CSF protein level
or cellularity may result in increased
signal intensity in CSF on FLAIR MR
imaging and this signal change is
more conspicuous than on standart
T1 and T2 weighted spin echo
sequences. CSF signal intensity
changes have been observed with
major disruptions of the blood-brain
barrier in studies involving neurolo-
gic disorders such as ischemic stro-
ke, epilepsy, tumors, acute inflam-
matory/infectious causes and vascu-
lar malformations (2, 3). In the litera-
ture, it is reported that the weakly
paramagnetic effect of supplemental
oxygen results in reduction of CSF
T1-weighted relaxation time and
subsequent high signal intensity on
FLAIR images (4). However, our
patient did not receive supplemental
oxygen therapy. Artifact-related
causes of hyperintensity on FLAIR
images include; CSF pulsation, vas-
cular pulsation, magnetic suscepti-
bility and motion artifact (5). It can
not be CSF pulsation artifact, since
such artifacts tend to occur in the
basal, prepontine, and cerebellopon-
tine angle cisterns and in sections
containing foramina of the ventricu-
lar system. These artifacts are less
common and less intense over the
convexities of the cerebral hemi-
spheres, where CSF flow is dimin-
ished (6). Susceptibility artifacts and
resultant FLAIR subarachnoid hyper-
intensity most commonly occur in
the presence of metal, but more sub-
tle local incomplete nulling of CSF
can be caused by air in the paranasal
sinuses and the temporal bones. The
hyperintensities of our patient is at
parietal and occipital lobes away
from temporal bones and paranasal
sinuses . It can not be vascular or
motion artifact since they are not

but subsequent CT examination was
negative. The persistent clinical fea-
tures and FLAIR imaging findings
suggested PRES in the setting of
hypertensive attack and anticoagu-
lant theraphy was replaced with
intravenous Nimodipin theraphy.
Rapid clinical improvements were
seen by the day two and follow-up
FLAIR imaging revealed normal sig-
nal intensity of CSF and parenchyma
(Fig. 1C).

Discussion

PRES is a neurotoxic state and
typically characterized by headache,
altered mental functioning, seizure
and visual loss. The typical imaging
finding is symmetric cortical and
subcortical edema with a predomi-
nantly posterior distribution. The
most common causes of PRES are
preeclampsia/eclampsia, infection/
sepsis, autoimmune disease, cancer
chemotherapy, transplantation and
hypertension. Although there has
been significant research regarding
the pathophysiology of PRES it con-
tinues to be debated. Two opposing
hypotheses exist. The earlier theory
suggests that overreaction of brain
autoregulation results in reversible
vasoconstruction, and subsequent
reversible ischemia. The newer and
more favorable second theory sug-
gests that severe hypertension
exceeds the limits of autoregulation
resulting in injury to the capillary
bed and subsequent hyperperfusion
and hyperpermeability of blood-
brain barrier. Hamilton et al. (1) pre-
sented a case of PRES with delayed
enhancement of CSF and speculated
that this finding provides additional
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periodic with no synchrony between
the phase-encoding steps.

In our case, the imaging which
repeated 8 hours after the first evalu-
ation was carried out using the same
device and same technical parame-
ters. The hyperintensity in posterior
cerebrospinal fluid areas which was
not seen in the initial evaluation and

glomerular filtration (7). The mean
elimination half-life is 1.3 hours to
1.6 hours in healthy subjects (8). In
patients with severe renal failure the
mean elimination half-life has been
shown to increased up to 30 hours
(9). In the setting of renal insufficien-
cy gadolinium accumulation in the
CSF has been reported (10). Morris
et.al has reported elevation of CSF
intensity after prior administration of
gadolinium on FLAIR imaging in
subjects with normal renal function
and without abnormalities known to
disrupt the blood-brain barrier (11).

Although the blood-brain barrier
has been studied extensively, it
remains unclear precisely where the
gadolinium entered the CSF. The
intact endothelium of brain capilla-
ries has tight junctions and the
blood-brain barrier is highly restricti-
ve to passage of solutes, such as
gadolinium.

Blood-CSF barrier with fenestra-
ted endothelium at the choroid
plexus level and the circumventricu-
lar organs without the thight juncti-
ons in the capillary endothelium
may allow the diffusion of gadolini-
um under certain conditions (12, 13).
Ciliary body of eye has fenestrated
capillary endothelium like choroid
plexus and intraoccular T1 short-
ening effect after contrast admini-
stration was reported (14, 15).

In our case despite the settled
 clinical setting of PRES initial MR
scan was negative and on repeated
FLAIR imaging increased CSF signal
intensity was more conspicuous
than subtle cortical involvement.

appeared after 8 hours takes us
away from the opinion of artefact-
induced hyperintensity. In the third
follow-up examination, the same
parameters were used again and
CSF hyperintensity was disappea-
red. 

The main pathway of elimination
of different gadolinium chelates is

96 JBR–BTR, 2012, 95 (2)

Fig. 1. — A. Initial axial FLAIR image is unremarkable apart
from microangiopathic white matter intensities. B. Repeat FLAIR
imaging reveals extensive CSF enhancement and mild cortical
involvement with a predominantly posterior distribution.
Cortical-based subtle lesions are difficult to appreciate owing to
the adjacent hyperintense CSF. C. Follow-up FLAIR imaging
obtained two days after the initial scan demonstrates complete
resolution of lesions.
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