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Leukoencephalopathy with calcifications and cysts (LCC) is an uncommon con-
dition of unknown etiology occurring in children and adults. Pathological findings
include obliterative hyalinosis of the small vessels, myelin loss, intense gliosis,
Rosenthal fiber formation, microcalcifications, and hemosiderin deposits. Herein
we report a 55-year-old man with LCC documented 10 years ago, in whom we
examined brain perfusion by pseudocontinuous arterial spin labeling technique.
We demonstrated diffused hypoperfusion of the affected white matter (WM) and
of the subcortical gray matter (GM) and cortical GM in the patient in compari-
son to a group of healthy control subjects, using both qualitative evaluation and
region of interest analysis. WM and subcortical GM hypoperfusion reflects the
known distribution of LCC microangiopathy. We speculate that cortical hypoperfusion
may be related to cerebral atrophy or may reflect deafferentation secondary to
severe leukoencephalopathy, and may possibly contribute to severe motor and
cognitive impairment. Further studies addressing cerebral blood flow in LCC are
necessary. Key Words: White matter—perfusion MRI—regional CBF—arterial spin
labeling—3-T MRI—perfusion—neuroimaging.
© 2016 National Stroke Association. Published by Elsevier Inc. All rights reserved.

Leukoencephalopathy with calcifications and cysts (LCC)
is an uncommon condition of unknown cause, with typical
computed tomography and magnetic resonance imaging
(MRI) findings.1 Clinical features include seizures, cog-
nitive decline, and extrapyramidal, cerebellar, or pyramidal
signs, but also intracranial hypertension due to cyst mass
effect and intracranial hemorrhages.2-4 The histopatho-
logical assessment of the white matter (WM) adjacent to
cysts shows obliterative hyalinosis of the small vessels,
myelin loss, intense gliosis, Rosenthal fiber formation,
microcalcifications, and hemosiderin deposits.5 Herein we
demonstrate diffusely decreased regional cerebral blood
flow (rCBF) in an adult patient with advanced LCC by
perfusion MRI.

The patient’s clinical presentation had been previ-
ously described.6 Briefly, 2 generalized seizures occurred
in adolescence. At the age of 45, the patient developed
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a slowly progressive ataxic–spastic gait and cognitive
decline. Computed tomography showed basal ganglia cal-
cifications. MRI revealed diffuse leukoencephalopathy as
well as multiple cysts, exhibiting a rim of contrast en-
hancement. LCC was pathologically diagnosed after
resection of a right frontal cyst. Over the next 10 years,
the patient’s clinical status progressively worsened, re-
sulting in pseudobulbar syndrome. Serial magnetic
resonance (MR) examinations showed that leukoencepha-
lopathy was unchanged, but new small cysts appeared,
calcifications increased, and diffuse cerebral atrophy
developed.

Finally, we performed perfusion 3-T MR with
pseudocontinuous arterial spin labeling technique (see
Methods, Appendix S1).7 On qualitative inspection, the
patient showed a diffusely decreased rCBF compared to
8 healthy subjects (male = 5, female = 3; mean
age = 46.2 ± 18.6 years) (Fig 1). Region of interest analy-
sis confirmed decreased rCBF in the T2-weighed
hyperintense WM (mean = 9.9, normal value =
13.3 ± 2.2 mL/100 g/min), bilateral perigenuate anterior
cingulate cortex (mean = 26.3, normal value = 46.1 ± 9.6mL/
100 g/min), bilateral posterior cingulate cortex (mean = 18.1,
normal value = 40.1 ± 8.2 mL/100 g/min), and right thala-
mus (mean = 13.2; normal value = 29.4 ± 3.5 mL/100 g/
min) (Fig S1 and Table S1).

In the only reported autoptic case of LCC, small-
vessel changes were heterogeneously distributed over WM
and subcortical gray matter (GM), but cortical GM and
leptomeningeal vessels were spared.5 In hereditary and
sporadic small-vessel diseases, contrast-enhanced MR per-

fusion studies showed decreased WM perfusion but
preserved cortical GM flow.8,9 On the contrary, in sub-
cortical arteriosclerotic encephalopathy, a single-photon
emission tomography study highlighted areas of corti-
cal hypoperfusion, interpreted as deafferentation
phenomena secondary to severe WM damage.10

In our patient, hypoperfusion of WM and subcortical
GM reflects the known distribution of microangiopathy,
whereas cortical hypoperfusion may be related to cere-
bral atrophy or reflects deafferentation secondary to severe
leukoencephalopathy and possibly contributes to severe
motor and cognitive impairment. Further studies ad-
dressing rCBF in LCC are necessary.

Appendix: Supplementary Material

Supplementary data to this article can be found online
at doi:10.1016/j.jstrokecerebrovasdis.2016.04.030.
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Figure 1. (A) Plain computed tomography at the
midventricular level showing dense calcifications in the right
striatum and minor calcium deposits in the right paratrigonal
WM. (B) Axial T2-weighed fluid-attenuated inversion re-
covery MR image at the midventricular level showing diffuse
hyperintensity of the periventricular WM and curvilinear
hypointense rims in the right peritrigonal WM correspond-
ing to a cyst wall. (C) Echo-planar MR image without
pseudocontinuous arterial spin labeling used to quantify the
equilibrium magnetization for the computation of rCBF. Note
that calcifications in the right striatum and in the right
peritrigonal WM are outlined as markedly hypointense areas.
(D) rCBF map at the midventricular level showing dif-
fusely decreased perfusion compared to a corresponding rCBF
map in a healthy control subject (E). The red dots in the
right striatum and in the right peritrigonal region (D) cor-
respond to calcifications. Abbreviations: MR, magnetic
resonance; rCBF, regional cerebral blood flow; WM, white
matter.
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