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Labrune syndrome is an extremely rare disorder characterized by a radiological triad of
leukoencephalopathy, cerebral calcifications, and cysts. The condition is the result of an au-
tosomal mutation in the SNORD118 gene, a non-protein encoding gene that mediates rRNA
synthesis. The mutation results selectively in cerebral microangiopathy through an un-

known mechanism. Radiological imagingis central to diagnosing the condition, but, because
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the condition is so rare, there is no standard treatment paradigm. We describe the longitu-
dinal progression of a case of Labrune syndrome, including the radiological diagnosis and
imaging and surgical management.

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

In 1996, Labrune et al. described a series of 3 cases defined
by a radiological triad of leukoencephalopathy, brain calci-
fications, and cysts secondary to microangiopathic changes
of the cerebral vasculature; the condition was subse-
quently termed “Labrune Syndrome,” otherwise known as
“leukoencephalopathy with calcifications and cysts (LCC).”
This syndrome is symptomatically defined by seizures, pyra-
midal, extrapyramidal, and cerebellar signs [1]. Jenkinson et al.
have recently shown that this syndrome results from auto-
somal recessive mutations in the SNORD118 gene, a non-
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protein encoding RNA that assists in ribosome synthesis [2].
The mechanism by which a ribosomopathy specifically in-
duces cerebral microangiopathy is unknown. Nevertheless,
the microangiopathic changes are defined by increased small
vessel tortuosity and calcification, leading to increased focal
edema and increased water content of the white matter; ad-
ditional histopathological findings include Rosenthal fibers,
hyaline deposition and perivascular calcifications [3].

This condition is extremely rare, with less than 100 re-
ported cases since its identification [4]. Consequently, there
is no established paradigm for the diagnosis or treatment of
LCC. Prior to the identification of SNORD118, Wang et al. pro-
posed a diagnostic algorithm to work through the differential
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Fig. 1 - Initial imaging at age 14, with CT imaging demonstrating extensive calcifications in a subcortical distribution (A),
and MR imaging demonstrating extensive white matter disease (B).

[5]. Several other diseases must be ruled out, including other
leukodystrophies, parasitic infections and astrocytoma [5]. Af-
ter working through the differential, genetic analysis allows
for the definitive diagnosis of LCC. These different diseases
dictate different treatments, so it is imperative to arrive at a
correct diagnosis. Treatments are aimed at providing symp-
tomatic relief, including surgical removal of cysts, antiepilep-
tics, and antipsychotics [4]. Interestingly, vascular endothelial
growth factor (VEGF) has been used experimentally with some
success in a few cases [6,7].

Case section

We present a longitudinal case of LCC in a 23-year-old male
that displayed marked disease progression on imaging over
a course of approximately 9 years. The patient initially pre-
sented at the age of 14 for new onset seizures. Initial computed
tomographic (CT) and magnetic resonance imaging (MRI) re-
vealed extensive subcortical calcification and calcifications in
the pons and left dentate nucleus; several cysts within the
right frontal and temporal lobes; and white matter disease en-
compassing the centrum semiovale with involvement of the
midbrain, pons, and middle cerebellar peduncle (Fig. 1). An ini-
tial diagnosis of Aicardi-Gouteire’s disease was made, but ad-
dended to LCC after LCC was identified following a brief liter-
ature review. There was a striking resemblance to the imaging
observed in the literature and the patient’s films. The patient’s
seizures were controlled medically and no surgical interven-
tion was recommended.

Follow-up imaging 2.5 years later demonstrated bilateral
hemispheric cysts with an increase in size of the right tempo-
ral cyst from 1 to 2.7 cm, increased white matter FLAIR inten-
sity in both cerebral hemispheres, and spread of calcifications
with some expressing peripheral enhancement (Fig. 2).

Follow-up imaging 3 years later (5.5 years from initial im-
age) demonstrated further progression of the disease. Sev-
eral cysts demonstrated dense calcifications with associated
microhemorrhages. Several cysts grew significantly, includ-
ing the cyst in the right temporal lobe, which measured 4.2
cm with blood fluid level association. Increased white matter
involvement was demonstrated, most notably including new
onset involvement of the left cerebral peduncle, with exten-
sions into the pons and bilaterally into the cerebellum through
the cerebellar peduncles.

Subsequent follow-up MR imaging 2 years later (7.5 years
from initial imaging) demonstrated a marked increase in the
size and number of intracranial cysts. The largest cyst, located
in the right temporal lobe, was measured at 5.7 cm. A new
prominent cyst emerged in the right periventricular white
matter. These 2 large right-sided cerebral cysts began to ex-
ert mass effects, causing a 7 mm leftward midline shift and
uncal compression of the right cerebral peduncle. The cyst in
the posterior pons progressed to the point of nearly filling the
fourth ventricle (Fig. 3). Gradient echo imaging demonstrated
extensive calcification; however, not much progression of cal-
cification was noted from 2 year’s prior images.

After disease progression over the prior 7.5 years, concern
arose regarding the possibility of herniation or ventricular ob-
struction, prompting surgical intervention. Cyst aspiration to
relieve mass effect was completed during one procedure, in
3 separate stages. “Stage one” was a right-sided stereotac-
tic, image-guided burr hole aspiration of the 2 largest right-
sided cysts responsible for the demonstrated left midline shift
and uncal herniation. “Stage two” was a left-sided stereotac-
tic, image-guided burr hole aspiration of a left parietal cyst.
“Stage three” was an open, image-guided suboccipital cran-
iotomy for open fenestration of the brain stem cyst in the
floor of the fourth ventricle. Later that day, the patient com-
plained of headaches and experienced projectile vomiting; a
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Fig. 2 - Follow-up imaging 2.5 years after initial imaging. MR imaging demonstrates several bilateral cysts in the subcortical
white matter accompanied with white matter disease (A). CT imaging demonstrates increased calcification compared to

prior CT (B).

Fig. 3 - Pre-operative imaging prior to the first surgery (7.5 years after initial imaging). MR imaging demonstrates significant
cyst progression, including the right temporal lobe (A) and throughout the rest of the cerebrum (B). White matter disease

and calcifications are also visualized.

stat CT demonstrated a left frontoparietal epidural hematoma
(Fig. 4). An emergency craniotomy was performed to evacuate
the hematoma. CT imaging performed the next day demon-
strated successful hematoma removal (Fig. 5). Beyond mild
nystagmus, nausea, and vomiting, the post-op course was un-
remarkable and the patient was discharged 3 days later.

MR imaging 3 weeks later demonstrated resolution of mid-
line shift. Furthermore, the ring-enhancing cystic lesions ap-
peared to resolve. The brain still contained numerous cysts
and calcifications. MR imaging 6 months later revealed inter-

val cyst growth. The large cyst in the right temporal lobe that
had been aspirated increased in size to 7.7 cm, causing both
a 5 mm leftward midline shift and right uncal compression of
the midbrain. All other cysts and calcifications remained sta-
ble. The patient remained minimally symptomatic and obser-
vation was continued. Imaging performed another 6 months
later (12 months post-op) showed mild interval cyst progres-
sion, most notably in the right temporoparietal cyst, now mea-
suring 8.1 cm and exerting a 5 mm leftward midline shift.
There was a marked increase in left cerebellar leukodystrophy
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Fig. 4 - Post-operative CT image the day of first surgery
complicated by a left-sided epidural hematoma.
Post-operative pneumocephalus is also seen.

Fig. 5 - Post-evacuation CT image the day following the
initial surgery and epidural hematoma evacuation.

as compared to prior imaging. Also noted were areas of gliosis
surrounding multiple sites of infarction. The patient remained
stably symptomatic throughout, complaining of complex par-
tial seizures, auras, dizziness, tunnel vision, left-sided pares-
thesia, tinnitus, and fear of impending doom. The patient had
no outward deficits and appeared to be fully intact of cogni-
tive function. The patient was maintained on levetiracetam,
lorazepam, and meclizine.

Follow-up imaging another 3 months later (15 months
post-op) revealed significant enough cyst growth and leukoen-
cephalopathy progression to prompt a second surgery (Fig. 6).
One month later, the patient underwent Wada testing in
preparation for cyst aspiration. The results of the Wada
demonstrated the right-handed patient to have speech local-
ization in the left hemisphere. Also, the left side hippocampal
complex was able to independently support memory, suggest-
ingit was safe to operate on the right side of the brain. Approx-

imately 1 month later, the patient underwent a craniotomy to
fenestrate the right temporoparietal cyst cavity. Postoperative
imaging demonstrated significant relief of mass effect (Fig. 7).
The post-op course has remained uneventful, and the patient
will continue to be monitored.

Discussion

LCC is defined by a radiological triad of leukoencephalopathy,
brain calcifications, and cysts [1]. Typical symptoms include
seizures, pyramidal, extrapyramidal, and cerebellar signs [1].

Jenkinson et al. demonstrate that LCC is an autosomal re-
cessive condition in the small nucleolar RNA, C/D box 118
(“SNORD118”) gene [2]. This gene encodes for the snoRNA U8,
a non-protein encoding gene which aids in rRNA processing
as part of ribosomal biogenesis [8]. SNORD118 displays signif-
icant polymorphism. In an analysis of 40 LCC patients from
33 families, Jenkinson et al. demonstrate rare or novel mu-
tations in SNORD118 in all 40 patients; furthermore, only 2
out of 33 pedigrees display consanguinity, while the remain-
ing 31 pedigrees display compound heterozygosity [2]. Taken
together, these findings imply LCC results from one null mu-
tation paired with one rare hypomorphic mutation, allowing
for embryogenesis but not proper functioning, while homozy-
gous null mutations must be embryologically lethal [2]. In-
deed, in a zebrafish model, Badrock et al. demonstrate U8-3
null mutations are embryologically lethal [9]. However, Crow
et al. were unable to identify any specific genotype-phenotype
relationship to explain symptom variability, including age of
onset, implying additive and environmental factors likely play
a role in phenotypic expression as well [10]. As ribosomes
are central to translation, a process central to protein pro-
duction to cells throughout the body, a ribosomopathy should
be expected to exert ubiquitous deleterious effects; however,
the only demonstrated pathology in LCC is cerebral microan-
giopathy [3]. The mechanism by which a ribosomopathy se-
lectively causes cerebral microangiopathy is unknown. The
mechanism is especially difficult to elucidate, as it is a non-
protein coding gene, so in silico algorithms cannot be used to
predict loss of function [10].

LCC is histopathologically defined by cerebral microan-
giopathy with angiomatous-like microvasculature changes,
leading to edematous changes throughout the brain. Rosen-
thal fibers, proteinaceous aggregates of glial fibrillary acidic
protein and ubiquitin found in fibrous astrocytes under in-
flammatory conditions, are also observed, as are blood ves-
sel calcifications and gliosis [3]. Other case reports demon-
strate decreased N-acetylaspartate (NAA) and choline (Cho)
peaks on magnetic resonance spectrometry (MRS), indicating
the leukoencephalopathy observed in LCC is due to increased
water content in myelin, not demyelination [5,11]. Although
there is much left to be understood about the pathogenesis of
LCC, the disease can be well defined genetically, radiologically,
and histopathologically.

Due to its extreme rarity and similarity to several diseases,
LCC may evade timely diagnosis and treatment. Furthermore,
the radiological triad defining LCC is not pathognomonic for
LCC; other diseases display similar radiological findings [10].
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Fig. 6 — Pre-operative MR imaging for the second surgery, approximately 15 months after the first surgery. Significant cyst
growth and progressive leukodystrophy are demonstrated. Notably, marked growth in the previously fenestrated right

temporal lobe cyst is demonstrated (B).

Fig. 7 - Post-operative MR image demonstrating significant
reduction in the size of the right temporal lobe cyst with
consequent relief of mass effect.

There are no established diagnostic criteria, and most cases
of LCC are diagnosed later in the disease course. Although
there is no cure, symptomatic relief can be achieved through
surgery, anti-psychotics, and anti-epileptics. Even though LCC
is extremely rare, it should be considered in the differential
of leukoencephalopathy with calcifications and cysts. Prior to
the discovery of SNORD118 mutations underlying LCC, Wang
et al. proposed an algorithm for navigating the differential
of associated neurological conditions [5]. Although SNORD118
genotyping alone should now be sufficient for ultimate di-

agnosis of LCC, it is worthwhile to consider each disease in
the differential. Several of these different diseases are treat-
able with the appropriate indication; thus, arriving at a correct
diagnosis may yield clinically beneficial results. The differ-
ential includes parasitic infections, astrocytomas, and other
leukodystrophies, including Coats Plus syndrome and Aicardi-
Goutieres syndrome.

Parasitic infections can be differentiated from LCC based
on the presence or absence of anti-parasitic antibodies [5].
Several parasites can cause brain infections, such as Taenia
solium, the most common parasitic infection in the world.
Taenia solium is found in endemic areas where pigs and hu-
mans cohabitate under conditions of poor sanitation. These
parasites cause neurocysticercosis, in which the secondary
larval form creates cysts in the brain that subsequently cal-
cificy [12]. The diagnosis of an intracranial parasitic infec-
tion is made through the detection of anti-parasitic antibod-
ies/antigens in serology. These infections can subsequently
be treated with the appropriate anti-parasitic medication
[5].

After ruling out parasitic infections, Wang et al. recom-
mend performing nuclear MRS to rule out astrocytoma [5].
Astrocytomas generally present with elevated Cho and de-
creased NAA on MRS [13]. For LCC, the majority of the cases
reviewed by Wang et al. demonstrate reduced NAA and Cho
levels within the cysts, as well as the absence of metabolites,
suggesting water content within the cyst [5]; furthermore, they
report reduced NAA and Cho in the leukoencephalic lesions,
which suggests water content in the white matter [5]. Astro-
cytomas have a treatment protocol, so it is important to differ-
entiate these lesions from LCC. After ruling out astrocytoma,
Wang et al. recommend using genetic analysis to differenti-
ate between several radiologically similar diseases, including
Aicardi-Goutieres and Coats Plus [5].
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Aicardi-Goutieres syndrome (AGS) is a “type 1 interfer-
onopathy” that may present similarly to LCC. AGS presents as
a progressively worsening neurological disorder that presents
early in life and frequently involves the skin, with characteris-
tic “chilblains” [14]. Mutations of several different genes have
been implicated in AGS, including TREX1, RNASE H2 proteins,
SAMHD1, ADAR, and MDAS5; mutations in these genes lead to
increased levels of type 1 interferon (IFN-1) [14]. AGC is radi-
ologically similar to LCC, as it also presents with intracranial
calcification, cysts and leukodystrophy, although AGS also fre-
quently demonstrates cortical atrophy [15]. Additionally, IFN-1
is elevated in cerebrospinal fluid and serum in AGS [16]. There
is currently no established treatment for AGS, although ther-
apies targeting the IFN-1 pathway, reverse transcriptase in-
hibitors and JAK inhibitors have all shown promise as a poten-
tial therapy for AGS [17]. Nevertheless, it is important to distin-
guish between AGS and LCC, so that patients receive adequate
treatment when therapies are approved for each condition.

Coats Plus syndrome (CPS) is radiologically indistinguish-
able from LCC, presenting with the classic triad of leukoen-
cephalopathy, cysts, and calcifications [18]|. However similar
on imaging, LCC and CPS can be distinguished as separate dis-
eases both genetically and clinically. CPS is an autosomal re-
cessive disorder of the conserved telomere maintenance com-
ponent 1 (CTC1) gene, which encodes the CTC1 protein, a
component of the CTC-1, STN-1, TEN-1 (CST) complex, which
is responsible for maintaining the structural integrity of the
telomere [18]. CTC1 mutations also decrease protein STN1's
(another component of CST) ability to bind DNA alpha poly-
merase during DNA replication [19]. Clinically, CPS displays
the intracranial findings typical of LCC, with all the associated
symptoms; in addition, extracranial symptoms are demon-
strated, including osteopenia, gastrointestinal bleeding, portal
hypertension, and, most notably, bilateral retinal telangiecta-
sia with exudative retinopathy [18]. CPS is most often identi-
fied clinically via retinal telangiectasia.

There is currently no established paradigm for the man-
agement of LCC, and most patients are managed on a case-
by-case basis. Surgery is often employed to remove mass ef-
fect, with concomitant medical management of antiepilep-
tics and antipsychotics. Interestingly, bevacizumab, an anti-
VEGF biologic, has yielded promising results in 2 cases of LCC.
Bevacizumab is used in diabetic retinopathy and Coats Dis-
ease (Coats Plus without extraocular features) to reduce VEGF-
induced vascular permeability and thus reduce retinal edema.
The goal of bevacizumab in LCC is to reduce cyst volume by
decreasing vascular leakage secondary to microangiopathy.
Fay et al. administered bevacizumab biweekly for 1 year to an
18-year-old with LCC; both clinical and radiological improve-
ments were noted, including restoration of lost range of mo-
tion, decreased bradykinesia and shrinkage in cyst volume [7].
Similarly, Martinez-Matilla attempted bevacizumab treatment
in a 19-month-old with LCC. Radiological improvement was
noted, but there were no clinical improvements [6]. Neverthe-
less, there is no cure for LCC, but symptoms can at least be
managed by controlling mass effect.

LCC is an extremely rare neurological condition defined
by cerebral microangiopathic changes inducing leukoen-
cephalopathy, cyst formation, and calcifications [1]. There are
currently no established diagnostic or treatment algorithms,

although the disease displays a characteristic imaging pattern
and genetic testing can confirm the SNORD118 gene muta-
tion. Diagnosis can be achieved by excluding similar patholo-
gies, and definitive diagnosis can be achieved through ge-
netic analysis of SNORD118. Symptomatic treatments involve
surgery to remove mass effect and medical management to
control seizures and mental status changes. A disease modi-
fying or curative treatment remains elusive and merits further
research despite the rarity of the condition.

Patient consent

Informed consent was obtained for publication of this case re-
port.
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