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a b s t r a c t 

Neuronal ceroid lipofuscinosis is a rare cause for developmental delay and seizures that 

results in neurodegeneration. Presented here is a case of a 5-year-old male who presented 

for MRI following a delay in achieving developmental milestones and epilepsy. MRI was per- 

formed demonstrating a thinned corpus callosum and generalized low parenchymal volume 

with periventricular gliosis. Magnetic resonance spectroscopy showed glutamate/glutamine 

accumulation and diminished N-acetylaspartate. The diagnosis of neuronal ceroid lipofus- 

ciosis was revealed following genetic testing. This case is useful in showing findings of this 

rare disorder. 

© 2020 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 

Neuronal ceroid lipofuscinoses (NCLs) are a group of inherited
lysosomal storage disorders characterized by the accumu-
lation of ceroid lipofuscin, an autofluorescent pigment, in
neuronal and extraneuronal cells. Dr. Otto Christian Stengel
published the first clinical description of NCL in 1826, but it
was largely overlooked by the scientific community until the
1950s [1] . Fourteen human NCLs have been described, with age
of onset ranging from congenital to late adult [1] . The diseases
are classified as ceroid lipofuscinosis-neuronal (CLN) followed
by a number (eg, CLN1, CLN2, etc.). The various CLN diseases
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are caused by distinct mutations in diverse locations on
different chromosomes. These disorders are also classified by
the age of onset, though some forms of CLN may exhibit sub-
types that have different onsets. CLN1, for instance, may have
an infantile or juvenile onset. NCLs often show an autosomal
recessive mode of inheritance, though at least 1 adult-onset
form shows autosomal dominant inheritance [2] . Patients
typically present with progressive vision loss followed by a
decline in cognitive and motor skills, epileptic seizures, and
eventually premature death [3] . Hyperventilation episodes,
Rett-like onset, and speech delay have also been described [4] .

Presented here is a case of neuronal ceroid lipofuscinosis
in which MRI and MR spectroscopy was performed. 
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Fig. 1 – Sagittal T1-weighted image shows mild prominence 
of the cerebellar folia, small caliber of the brainstem (white 
arrow), and thinned corpus callosum (black arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – Axial T2 SPACE shows white matter volume loss 
and periventricular gliosis (arrows). There is diffuse white 
matter volume loss. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

The patient was originally diagnosed with seizures at age 3.
The seizures consisted of bilateral leg jerking and were well
controlled on valproic acid. By age 4, he had lost bladder func-
tion. He was developmentally delayed and spoke few words.
He could not walk or crawl. Past medical history included a
spontaneous vaginal delivery with no complications. There
was no family history of a neurodegenerative disorder. 

MRI performed at age 5 showed a thinned corpus callo-
sum and mildly attenuated caliber of the brainstem ( Fig. 1 ).
T2-weighted images showed periventricular increased signal
intensity ( Fig. 2 ). Overall brain volume was less than expected
for age. Magnetic spectroscopy was performed at an echo
time of 30 ms with a voxel placed in the right frontal white
matter. The dominant peak was at 2.2–2.4 ppm, likely in-
dicative of glutamate or glutamine accumulation, and there
was a peak at 3.5 ppm, likely reflecting myo-inositol. The
n-acetyl-aspartate peak at 2.0 ppm was diminished. 

Genetic testing confirmed a mutation in the MFSD8 gene. 

Discussion 

Mutations in the MFSD8 gene underlie a variant form of late
infantile onset NCL [3 ,5] . The coded protein has 12 transmem-
brane domains and belongs to the major facilitator superfam-
ily (MFS) of proteins [6] . MFS transporters use chemiosmotic
gradients to move small solutes across the membrane [5] . This
protein localizes to lysosomes and late endosomes in neurons
more than glia [7] . Mutations lead to accumulation of glyco-
and lipoproteins in lysosomes, which causes cell degeneration
and gliosis [8] . Death is common in the teenage years. 
Autopsies have revealed significant neuron loss in the
Purkinje and granule cell layers of the cerebellum, cortical
layer V, the CA2 region of the hippocampus, and the gan-
glionic layer of the retina [7] . Affected brain areas showed
high levels of ceroid storage, but some areas show storage
without large-scale neuron loss [7] . MRIs show progressive
cortical and cerebellar atrophy [9] . Additional clinical clues
to CLN in other studies have included EEG findings, such
as occipital spikes [3 ,5] . Our patient had significant white
matter volume loss with global cerebral atrophy, which is
consistent with other studies that have shown cortical and
cerebellar atrophy on MRI [9] . Additionally, accumulation
of glutamate/glutamine and myo-inositol with diminished
N-acetylaspartate on magnetic resonance spectroscopy has
been described with neuronal ceroid lipofuscinosis [10] , as
was evident in the patient presented here. 

The findings presented in this case provide additional in-
sight into the possible prospective diagnosis of this disorder.
Though the white matter and structural findings demon-
strated here are relatively nonspecific, magnetic resonance
spectroscopy may provide insight in suggesting genetic
testing. 

Consent statement 

Informed consent was obtained for publication of the findings
related to this patient’s diagnosis. 
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Fig. 3 – Magnetic resonance spectroscopy with a voxel placed in the frontal white matter shows a major peak at 2.2 to 2.4 
ppm (black arrow with white outline). The NAA peak at 2.0 ppm is diminished (white arrow). There is an additional peak at 
3.5 ppm (striped arrow). 

 

 

R E F E R E N C E S  

[1] Haltia M . The neuronal ceroid-lipofuscinoses: From past to 
present. Biochim Biophys Acta - Mol Basis Dis 
2006;1762(10):850–6 .

[2] Nosková L , Stránecký V , Hartmannová H , P ̌ristoupilová A ,
Barešová V , Ivánek R , et al. Mutations in DNAJC5, encoding 
cysteine-string protein alpha, cause autosomal-dominant 
adult-onset neuronal ceroid lipofuscinosis. Am J Hum Genet 
2011;89(2):241–52 .

[3] Topçu M , Tan H , Yalnizo ̆glu D , Usubütün A , Saatçi I ,
Aynaci M , et al. Evaluation of 36 patients from Turkey with 

neuronal ceroid lipofuscinosis: clinical, neurophysiological, 
neuroradiological and histopathologic studies. Turk J Pediatr 
2005;46(1):1–10 .

[4] Craiu D , Dragostin O , Dica A , Hoffman-Zacharska D , Gos M ,
Bastian AE , et al. Rett-like onset in late-infantile neuronal 
ceroid lipofuscinosis (CLN7) caused by compound 
heterozygous mutation in the MFSD8 gene and review of the 
literature data on clinical onset signs. Eur J Paediatr Neurol 
2015;19(1):78–86 .

[5] Siintola E , Topcu M , Aula N , Lohi H , Minassian BA ,
Paterson AD , et al. The novel neuronal ceroid lipofuscinosis 
gene MFSD8 encodes a putative lysosomal transporter. Am J 
Hum Genet 2007;81(1):136–46 .

[6] Kousi M , Siintola E , Dvorakova L , Vlaskova H , Turnbull J ,
Topcu M , et al. Mutations in CLN7/MFSD8 are a common 

cause of variant late-infantile neuronal ceroid lipofuscinosis.
Brain 2009;132(3):810–19 .

[7] Sharifi A , Kousi M , Sagné C , Bellenchi GC , Morel L , Darmon M ,
et al. Expression and lysosomal targeting of CLN7, a major 
facilitator superfamily transporter associated with variant 
late-infantile neuronal ceroid lipofuscinosis. Hum Mol Genet 
2010;19(22):4497–514 .

[8] McBride JL , Neuringer M , Ferguson B , Kohama SG , Tagge IJ ,
Zweig RC , et al. Discovery of a CLN7 model of Batten disease 
in non-human primates. Neurobiol Dis 2018;119:65–78 .

[9] Aiello C , Terracciano A , Simonati A , Discepoli G , Cannelli N ,
Claps D , et al. Mutations in MFSD8/CLN7 are a frequent 
cause of variant-late infantile neuronal ceroid lipofuscinosis.
Hum Mutat 2009;30(3):530–40 .

[10] Seitz D , Grodd W , Schwab A , Seeger U , Klose U , Nägele T . MR 

imaging and localized proton MR spectroscopy in late 
infantile neuronal ceroid lipofuscinosis. AJNR Am J 
Neuroradiol 1998;19(7):1373–7 .

http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0001
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0001
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0002
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0002
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0002
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0002
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0002
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0002
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0002
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0002
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0003
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0003
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0003
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0003
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0003
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0003
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0003
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0003
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0004
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0004
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0004
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0004
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0004
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0004
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0004
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0004
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0005
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0005
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0005
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0005
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0005
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0005
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0005
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0005
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0005
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0006
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0006
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0006
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0006
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0006
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0006
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0006
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0006
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0007
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0007
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0007
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0007
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0007
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0007
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0007
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0007
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0008
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0008
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0008
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0008
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0008
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0008
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0008
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0008
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0009
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0009
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0009
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0009
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0009
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0009
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0009
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0009
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0010
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0010
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0010
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0010
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0010
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0010
http://refhub.elsevier.com/S1930-0433(20)30482-9/sbref0010

	MRI findings in neuronal ceroid lipofuscinosis
	 Introduction
	 Case report
	 Discussion
	 Consent statement
	 References


