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Leukoencephalopathy caused 
by a 17p13.3 microdeletion

INTRODUCTION
Inherited white matter disorders (IWMDs) 
comprise a group of genetic disorders with 
onset from childhood to late adulthood 
in which there is degeneration of central 
nervous system white matter tracts. They 
are clinically and genetically heteroge-
neous. In adults, there may be a wide 
variety of clinical manifestations including 
cognitive decline, spasticity and ataxia, 
and the general course is progressive. 
Despite advances in imaging, phenotyping 

and genetic analysis, at least one- third 
of patient with suspected adult- onset 
IWMDs are refractory to diagnosis—
hindering prognostication, reproductive 
decision making and the identification of 
disease- modifying treatments.1

In this report, we describe a novel 
phenotype of extensive, confluent, 
paucisymptomatic adult- onset leukoen-
cephalopathy in adults caused by a 248 kb 
microdeletion of 17p13.3, which unlike 
other similar microdeletion syndromes 
has no impact on psychomotor develop-
ment and has not been associated with any 
syndromic or extraneurological features 
so far.

Case descriptions
The proband (patient 1) is a woman in her 
30s referred with a history of headache. 
She had no other medical history. Her 
perinatal and early childhood history was 
unremarkable, and she met all psycho-
motor milestones, attended university 
and excelled at sport. Her neurological 
examination (including funduscopy) was 
normal aside from mild essential tremor, 
and her general examination revealed 
only mild hypermobility. A brain MRI 
revealed confluent white matter changes. 
Routine blood and cerebrospinal fluid 
white matter investigations2 were nega-
tive, with no evidence of systemic organ 
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Figure 1 Coronal and axial fluid attenuated inversion recovery (FLAIR) imaging for patient 1 at first presentation (A, B) and after a 5- year interval (C, 
D) demonstrating extensive deep white matter hyperintensity arranged in concentric band- like distributions (best seen on the coronal plane). Further coronal 
and axial FLAIR images for the patient 2 (E, F) and patient 3 (G, H) show a similar distribution of white matter changes. More extensive, confluent FLAIR 
hyperintensity is seen in patient 4 (I, J, K, L), the non- symptomatic father again with sparing of the U- fibres, corpus callosum, external capsule, anterior 
temporal lobe and infratentorial compartment.
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involvement. Renal function was normal.2 
The proband’s younger sister (patient 2) 
was already known to have similar white 
matter changes (having had an MRI for 
head injury), and also suffered from 
migraine. As a result, a genetic cause was 
suspected, and the remainder of the family 
were screened.

The proband’s older sister and father 
(patients 3 and 4)—neither of whom expe-
rienced migraine or other neurological 
symptoms—were found to also exhibit 
confluent white matter changes (figure 1). 
The rest of the family was unaffected clin-
ically and radiologically.

All affected family members completed 
higher education and held high func-
tioning jobs. There is no history of prenatal 
or postnatal abnormality, psychomotor 
disturbance, seizure or facial dysmor-
phism. Common to all affected individuals 
was hypermobility, with no other neuro-
logical or extraneurological features on 
examination.

In his mid- 60s, patient 4 developed 
subacute gait problems culminating in 
repeat imaging that revealed multifocal 
high- grade glioma. He passed away soon 
after diagnosis.

Imaging abnormalities
All patients exhibited extensive, confluent, 
supratentorial deep white matter FLAIR 
hyperintensities arranged in apparent 
concentric bands with sparing of the U- fi-
bres, corpus callosum, external capsule 
and infratentorial region (figure 1). In 
patients 2 and 4 there was mild posterior- 
temporal lobe involvement but in patients 
1 and 3 the temporal lobe was spared. 
The changes were static over longitu-
dinal imaging. There was no evidence of 
atrophy and the cortex was spared. None 
of the patients exhibited lacunes or diffu-
sion abnormalities and there were no 
microbleeds on susceptibility weighted 
imaging. Spinal cord imaging, where 
available was normal. Magnetic resonance 
spectroscopy was not performed.

Genetic testing
We initially tested the proband with a 
targeted 75- gene panel for genetic vari-
ants associated with adult- onset white 
matter disorders, which was negative. All 
family members then underwent whole 
exome sequencing which did not identify 
any segregating likely pathogenic variants. 
The proband and her parents then under-
went trio whole genome sequencing. 
This revealed heterozygosity for a 248 kb 
microdeletion on the short arm of chro-
mosome 17 between position 1 829 683 

and 2 078 186 (online supplemental figure 
1). The proband’s siblings underwent 
targeted chromosomal microarray analysis 
which confirmed segregation. This dele-
tion has not been found in controls.

DISCUSSION
We describe a novel syndrome of mini-
mally symptomatic adults with florid, 
static leukoencephalopathy secondary to 
a 17p13.3 microdeletion. Microdeletion 
syndromes are not commonly associated 
with adult- onset IWMDs, and microarray 
analysis is not routinely performed. Typi-
cally, microdeletions that cause white 
matter abnormalities (1p36, 2q23.1, 
6p25, 18q23 and 22q11.2) are detected 
in childhood and are associated with 
significant developmental abnormalities.3 
Larger deletions in the 17p13.3 genomic 
region also cause white matter changes in 
children. Well- characterised phenotypes 
associated with these deletions, such as 
Miller- Dieker syndrome (caused by dele-
tions that include genes YWHAE and 
PAFAH1B1) and isolated lissencephaly 
sequence (caused by deletions involving 
only PAFAH1B1 but not YWHAE) are 
also typically associated with significant 
symptoms including dysmorphic features, 
developmental delay and premature life 
expectancy.4

Emrick et al recently described six 
patients with 17p13.3 microdeletions 
between the YWHAE and PAFAH1B1 loci 
(online supplemental figure 1).5 These 
patients also presented with white matter 
abnormalities without significant associ-
ated intellectual disability. However, the 
patients described by Emrick et al are 
children who presented with dysmorphic 
facies, behavioural changes or extraneu-
rological features, unlike the adults 
described here.

Notably, all deletions in the Emrick 
et al cohort were larger than the dele-
tion we report, explaining the dysmor-
phism and other syndromic features in 
their patients (online supplemental figure 
1). Interestingly, the smallest region of 
overlap between the Emrick et al dele-
tions (Chr17:1770860- 2099130) is very 
similar in size and location to the deletion 
described here, indicating that this region 
is responsible for causing a unique static 
leukoencephalopathy.5

There are 10 RefSeq genes within the 
deletion we report (online supplemental 
figure 1). RTN4RL1 and SMG6 are the only 
genes with specific expression in the brain, 
with the others expressed at low levels. 
RTN4RL1 regulates axonal and dendritic 
growth and contributes to normal axon 

migration, which is of interest given the 
appearance of concentric hyperintensi-
ties in our patients. RTN4RL1 has a high 
pHaplo score (0.99), indicating a high 
likelihood of haploinsufficiency. Deletions 
of its paralog RTN4R cause white matter 
abnormalities and have been associated 
with various neurological and psychiatric 
disorders.3 SMG6 (pHaplo score 0.99) 
encodes a component of the telomerase 
ribonucleoprotein complex, which plays 
a role in the nonsense- mediated messen-
gerRNA decay pathway.

HIC1 (pHaplo score 0.98) is a transcrip-
tional repressor and tumour suppressor 
gene. It has been implicated in precarti-
laginous tissue and muscle development, 
and may play a role in the joint laxity seen 
in both the patients described here and by 
Emrick et al.5 6

CONCLUSION
This report contributes to the literature 
on the genetic basis of white matter disor-
ders. Although microdeletions are not 
a frequent cause of adult- onset IWMDs, 
in cases refractory to genetic diagnosis, 
consideration should be given to whole 
genome sequencing, chromosomal 
microarray or both.

Charles Wade    ,1 Thomas Williams    ,1 
Robyn Labrum,2 Yogen Patel,2 Elisa Cali,3 
Indran Davagnanam,4 Matthew E Adams,4 
Frederik Barkhof,1,4,5 Elaine Murphy,6 
Jeremy Chataway,1,7 Henry Houlden    ,3 
David S Lynch    3

1Department of Neuroinflammation, UCL Queen Square 
Institute of Neurology, London, UCL Queen Square 
Institute of Neurology, London, UK
2Rare & Inherited Disease Laboratory, North Thames 
Genomic Laboratory Hub, London, UK
3Department of Neuromuscular Diseases, University 
College London, London, UK
4Lysholm Department of Neuroradiology, National 
Hospital for Neurology and Neurosurgery, National 
Hospital for Neurology and Neurosurgery, London, UK
5Department of Radiology & Nuclear Medicine, 
Amsterdam UMC, Amsterdam, Netherlands
6Charles Dent Metabolic Unit, University College 
London Hospitals NHS Foundation Trust National 
Hospital for Neurology and Neurosurgery, London, UK
7National Institute for Health Research, University 
College London Hospitals, Biomedical Research Centre, 
London, UK

Correspondence to Dr David S Lynch, Molecular 
Neuroscience, UCL Queen Square Institute of 
Neurology, London WC1N 3BG, UK;  david. lynch. 13@ 
ucl. ac. uk

Contributors DSL, JC, HH, EM contributed to 
conception and design of the study. TW, RL, YP, EC, 
ID, MEA, FB contributed to acquisition and analysis of 
data. CW, DSL, FB contributed to drafting a significant 
portion of the manuscript or figures.

Funding HH received grants from the MRC and 
Wellcome Trust.

Competing interests None declared.

P
rotected by copyright.

 on S
eptem

ber 25, 2023 at U
C

L Library S
ervices.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp-2023-331986 on 21 S
eptem

ber 2023. D
ow

nloaded from
 

https://dx.doi.org/10.1136/jnnp-2023-331986
https://dx.doi.org/10.1136/jnnp-2023-331986
https://dx.doi.org/10.1136/jnnp-2023-331986
https://dx.doi.org/10.1136/jnnp-2023-331986
https://dx.doi.org/10.1136/jnnp-2023-331986
https://dx.doi.org/10.1136/jnnp-2023-331986
https://dx.doi.org/10.1136/jnnp-2023-331986
http://orcid.org/0000-0001-5199-7566
http://orcid.org/0000-0002-8197-0177
http://orcid.org/0000-0002-2866-7777
http://orcid.org/0000-0003-0615-7159
http://jnnp.bmj.com/


3J Neurol Neurosurg Psychiatry Month 2023 Vol 0 No 0

Letter

Patient consent for publication Consent obtained 
directly from patient(s).

Ethics approval This study was approved by 
ethics committee under UCL ION code 10/H0721/87. 
Participants gave informed consent to participate in the 
study before taking part.

Provenance and peer review Not commissioned; 
externally peer reviewed.

Supplemental material This content has been 
supplied by the author(s). It has not been vetted by 
BMJ Publishing Group Limited (BMJ) and may not have 
been peer- reviewed. Any opinions or recommendations 
discussed are solely those of the author(s) and are 
not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the 
content. Where the content includes any translated 
material, BMJ does not warrant the accuracy and 
reliability of the translations (including but not limited 
to local regulations, clinical guidelines, terminology, 
drug names and drug dosages), and is not responsible 
for any error and/or omissions arising from translation 
and adaptation or otherwise.

Open access This is an open access article distributed 
in accordance with the Creative Commons Attribution 
4.0 Unported (CC BY 4.0) license, which permits others 
to copy, redistribute, remix, transform and build upon 
this work for any purpose, provided the original work 
is properly cited, a link to the licence is given, and 
indication of whether changes were made. See: https:// 
creativecommons.org/licenses/by/4.0/.

© Author(s) (or their employer(s)) 2023. Re- use 
permitted under CC BY. Published by BMJ.

 ► Additional supplemental material is published 
online only. To view, please visit the journal online 
(http:// dx. doi. org/ 10. 1136/ jnnp- 2023- 331986).

To cite Wade C, Williams T, Labrum R, et al. J Neurol 
Neurosurg Psychiatry Epub ahead of print: [please 
include Day Month Year]. doi:10.1136/jnnp-2023-
331986

Received 20 June 2023
Accepted 1 August 2023

J Neurol Neurosurg Psychiatry 2023;0:1–3.
doi:10.1136/jnnp-2023-331986

ORCID iDs
Charles Wade http://orcid.org/0000-0001-5199-7566

Thomas Williams http://orcid.org/0000-0002-8197- 
0177
Henry Houlden http://orcid.org/0000-0002-2866-7777
David S Lynch http://orcid.org/0000-0003-0615-7159

REFERENCES
 1 Wu C, Wang M, Wang X, et al. The genetic 

and phenotypic spectra of adult genetic 
leukoencephalopathies in a cohort of 309 patients. 
Brain 2023;146:2364–76. 

 2 Williams T, Houlden H, Murphy E, et al. How to 
diagnose difficult white matter disorders. Pract Neurol 
2020;20:280–6. 

 3 Nuninga JO, Bohlken MM, Koops S, et al. White 
matter abnormalities in 22Q11.2 deletion syndrome 
patients showing cognitive decline. Psychol Med 
2018;48:1655–63. 

 4 Baker EK, Brewer CJ, Ferreira L, et al. Further expansion 
and confirmation of phenotype in rare loss of YWHAE 
gene distinct from miller–dieker syndrome. Am J Med 
Genet A 2023;191:526–39. 

 5 Emrick LT, Rosenfeld JA, Lalani SR, et al. Microdeletions 
excluding YWHAE and Pafah1B1 cause a unique 
leukoencephalopathy: further delineation of the 
17P13.3 microdeletion spectrum. Genet Med 
2019;21:1652–6. 

 6 Grimm C, Spörle R, Schmid TE, et al. Isolation and 
embryonic expression of the novel mouse gene Hic1, 
the homologue of Hic1, a candidate gene for the miller- 
dieker syndrome. Hum Mol Genet 1999;8:697–710. 

P
rotected by copyright.

 on S
eptem

ber 25, 2023 at U
C

L Library S
ervices.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp-2023-331986 on 21 S
eptem

ber 2023. D
ow

nloaded from
 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1136/jnnp-2023-331986
http://crossmark.crossref.org/dialog/?doi=10.1136/jnnp-2023-331986&domain=pdf&date_stamp=2023-09-21
http://orcid.org/0000-0001-5199-7566
http://orcid.org/0000-0002-8197-0177
http://orcid.org/0000-0002-8197-0177
http://orcid.org/0000-0002-2866-7777
http://orcid.org/0000-0003-0615-7159
http://dx.doi.org/10.1093/brain/awac426
http://dx.doi.org/10.1136/practneurol-2020-002530
http://dx.doi.org/10.1017/S0033291717003142
http://dx.doi.org/10.1002/ajmg.a.63057
http://dx.doi.org/10.1002/ajmg.a.63057
http://dx.doi.org/10.1038/s41436-018-0358-0
http://dx.doi.org/10.1093/hmg/8.4.697
http://jnnp.bmj.com/


BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Neurol Neurosurg Psychiatry

 doi: 10.1136/jnnp-2023-331986–3.:10 2023;J Neurol Neurosurg Psychiatry, et al. Wade C


	Leukoencephalopathy caused by a 17p13.3 microdeletion
	Introduction
	Case descriptions
	Imaging abnormalities
	Genetic testing

	Discussion
	Conclusion
	References


