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ñ
e
z).

h
ttp

s:/
/
d
o
i.o

rg
/
1
0
.1

0
1
6
/
j.n

rle
n
g
.2

0
1
8
.0

7
.0

0
8

2
1
7
3
-5

8
0
8
/

©

 2
0
1
8

 So
cie

d
a
d

 E
sp

a
ñ
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Figure  1  Brain  MRI:  sagittal  sequence  showing  moderate

cerebellar  atrophy.

tone  in  the  right  lower  limb)  or  sensitivity;  the patient  did
not  present  dysmetria.

He was  also  diagnosed  with  neurogenic  bladder.  The
ophthalmology  and otorhinolaryngology  departments  also
assessed  the patient,  finding  no  alterations  besides  astig-
matism  in  both  eyes.

Given  the suspicion  of spastic  paraparesis  possibly  of
genetic  cause  or  secondary  to  cerebral  palsy,  we  requested
a  brain  and  spinal  cord  MRI  study,  testing  for  fragile X
syndrome,  and karyotyping;  all  yielded  normal  results.  Lev-
els  of  pristanic  acid,  phytanic  acid,  and very-long-chain
fatty  acids  were  also  normal.  Laboratory  analysis  showed
creatine  kinase  level  of  189 U/L,  vitamin  B12 level  of
603  pg/mL,  vitamin  D  level of 19  ng/mL,  vitamin  E level
of  12.2  �g/mL,  and no  deamidated  gliadin  or  transaminase
antibodies.

We  also  requested  somatosensory,  auditory,  and  visual
evoked  potentials,  which  revealed  normal results  (only
a  slight  bilateral  increase  in latency  of  P100,  proba-
bly  associated  with  refractive  errors),  as  well  as  an
electroneurography  study,  which  revealed  axonal  sensory
polyneuropathy  of  moderate  intensity.  A  follow-up  brain  MRI
scan  showed  discreet  cerebellar  atrophy  (vermis  and  hemi-
spheres)  (Fig.  1),  with  enlarged  cisternal  spaces,  which  was
not  detected  in an MRI  performed  3  years  before.

Considering  these  results,  we  requested  an exome
sequencing  study  to  identify  genomic  variants  of  122  genes
associated  with  spastic  paraplegia  and  ataxia; a  heterozy-
gous  pathogenic  variant  of  the KIF1A  gene  was  detected.  A
genetic  study  of the  parents  revealed  that  they  were  not
carriers  of the  mutation.

Gait  has  improved,  as  have  fine  motor  skills,  although
the  patient  shows  impaired  attention  and  writing  difficul-
ties.  The  patient  has occasionally  reported  discomfort  in
the  fingers  when performing  physical  exercise.  He  acquired
sphincter  control  at  the  age  of  6  years  and continued  to  be
followed  up  by  the  nephrology  department.

The  patient  is  currently  attending  school,  and  although
he  needs  significant  support  he  is  able  to  read  and  write.
We  should underscore  that  academic  performance  improved
significantly  after  prescription  of methylphenidate.

The  AmpliSeqTM Exome  panel  (Life  Technologies)  was
used  for  library  preparation.  This  technique  captures  > 97%
of  consensus  coding  sequences  (> 19  000 genes,  > 198  000
exons,  >  85%  of  alterations  responsible  for  genetic  disease)
and  adjacent  splice  sites  (5 bp).  The  panel  is  approximately
33  Mb  in  size  and comprises  a total  of  293  903  amplicons.
Library  sequencing  was  performed  using  the Ion  ProtonTM

next-generation  sequencing  system  (Life  Technologies).
The  sequences  obtained  were aligned  against  the reference
genome  (build  37  of  the Hg19  genome)  using  the  TMAP
and  Ion-Alignment  packages  of  the Torrent  Suite  software.
After  alignment  and  filtering  according  to specific quality
criteria,  the  sequences  were  analysed  with  the  Variant
Caller  tool  to  identify  nucleotide  variations  with  respect  to
the  reference  genome.  Variant  annotation  was  performed
using  the  latest  available  version  of Ion  ReporterTM (Life
Technologies),  which,  in  the case  of  trio  analysis,  enables
the annotation  of  proband  variants  by genetic  category.
Our  analysis  aimed  to  identify  variants  located  in exons
and  splice  sites  that  caused  protein-level  modifications
(missense  or  nonsense  mutations  and nucleotide  inser-
tions,  deletions,  or  indels)  and  were  detected  in over
40%  of  reads.  We  evaluated  the list  of  variants  identified
against  database  information  on  previously  described
polymorphisms  (http://www.ncbi.nlm.nih.gov/SNP/,
http://www.1000genomes.org, and
http://evs.gs.washington.edu/EVS)  to  identify  benign
variants  common  in the general  population  that  are  not
associated  with  diseases  (variants  present  in  at least 1%  of
the  population).

We also  estimated  the  functional  effect  of the genomic
variations  classified  as  pathogenic  using  the  7  prediction
systems  (SIFT,  PROVEAN,  PolyPhen2,  MutationTaster,  Muta-
tionAssessor,  LRT,  and  FATHMM)  included  in the ALAMUT
(http://www.interactivebiosoftware.com)  and  ANNO-
VAR  (http://www.openbioinformatics.org/annovar/)
analysis  packages.  Finally,  we  assessed  the asso-
ciation  between  the  mutations  identified  and  OMIM
syndromes.

The c.647G>A  variant  of  KIF1A  was  identified  by  massive
sequencing  in a  study  of  122 genes  associated  with  spastic
paraparesis  and  ataxia. The  mean  number  of  reads  was  90.
Mean  read  depth  of  the  amplicons  included  in the study  was
below  10× in 4.4%  of  the sequenced  amplicons.

The  KIF1A  variant  was  confirmed  by  direct  Sanger
sequencing.  The  variant  was  detected  in heterozygosis.

The  c.647G>A  variant  of  KIF1A  (p.Arg216His)  is  a mis-
sense  mutation  affecting  the protein  motor  domain,  and
has  been  registered  as  a  pathogenic  variant  in the  HGMD
database  (accession  number:  CM157166).  It results  in the
c.647G>A  nucleotide  change  (NM  001244008.1)  in  exon  7 of
the  KIF1A  gene,  including  49  exons  and  located  on  cyto-
band  2q37.3.  It  is  therefore  an  exonic  variant.  This  change
provokes  the substitution  of  arginine  with  histidine  at posi-
tion  216  of  the  protein  (p.Arg216His),  causing  a  missense
mutation.

This  variant  is  registered  on  the  dbSNP  database,
with  identification  number  rs672601368,  with  no  associ-

http://www.ncbi.nlm.nih.gov/SNP/
http://www.1000genomes.org/
http://evs.gs.washington.edu/EVS
http://www.interactivebiosoftware.com/
http://www.openbioinformatics.org/annovar/
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Table  1  Summary  of  clinical  and genetic  characteristics  of  patients  with  de  novo  KIF1A  mutations  reported  in the  literature.

Case  series  Lee  et  al.1;  September  (2014)  Esmaeeli  Nieh  et  al.2;

June  (2015)

Ohba  et  al.3;

December  (2015)

Mutation  location  Motor  domain  Motor  domain  Motor  domain

Number of  patients

with  de  novo

KIF1A  mutations

11  5 5

Type of  onset  —  Motor  developmental

delay  (100%)

Motor  developmental

delay  (60%)  and  gait

alterations  (40%)

Symptoms

Gait alterations Percentage  not  specified 100%  100%

Hyperreflexia  Percentage  not  specified  100%  100%

Cerebellar

symptoms

— —  100%

Cerebellar  atrophy Percentage  not  specified —  100%

Limb spasticity Percentage  not  specified 100%  80%

Hypotonia  Percentage  not  specified 100%  20%

Nerve conduction

alterations

Percentage  not  specified —  60%

Muscle weakness —  —  60%

Muscle hypertrophy  —  —  40%

Poor coordination

of  the  upper  limbs

—  —  80%

Optic nerve

atrophy

Percentage  not  specified  50%  60%

Microcephaly  —  66%  —

Language

impairment

Percentage  not  specified  Percentage  not

specified

—

Prognosis  Two  individuals  with  p.E253K  mutation  and

poorer prognosis.  Poorer  prognosis  with  de

novo  mutations  compared  to  hereditary

mutations

Progressive

degenerative  course

Progressive

degenerative  course

ated  allele  frequency.  The  bioinformatic  analysis  systems
used  for  predicting  the  effects  of  the  mutation  suggested
that  the  variant  was  deleterious  in 6  out  of 7 cases
(PROVEAN,  SIFT,  PolyPhen2,  MutationTaster,  MutationAsses-
sor, and  FATHMM).4—9

The  variant  has  previously  been  described  in a  16-
year-old  male patient  with  peripheral  neuropathy,  spastic
paraparesis,  and  motor  and language  developmental  delay,
among  other  clinical  characteristics.  The  patient  presented
2  de  novo  variants:  the KIF1A  c.647G>A  variant  and  a  NID1

variant.  In  this  patient,  clinical  symptoms  are  thought  to  be
mainly  explained  by  the  KIF1A  mutation.  The  presence  of  de
novo  missense  mutations  in  the motor  domain  of  the KIF1A

gene  has  previously  been  associated  with  clinical  symptoms
characterised  by  intellectual  disability,  spastic  parapare-
sis,  axonal  neuropathy,  and  cerebellar  atrophy,  generally
leading  to  progressive  impairment  with  poor  progression
(Table  1).10—13

However,  our  patient  displays  a  degree  of  clinical
improvement  in some  physical  and cognitive  areas.

The  early  use  of exome  sequencing  in diagnosis  may  save
time  and  resources.
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Convexity subarachnoid
haemorrhage associated with
ipsilateral carotid artery
occlusion�

Hemorragia  subaracnoidea de la  convexidad
asociada a oclusión  carotídea  ipsilateral

Dear  Editor:

Convexity  subarachnoid  haemorrhage  (cSAH)  is  an  infre-
quent  form  of  non-traumatic  and non-aneurysmal  subarach-
noid  haemorrhage.  Several  causes  of  these  haemorrhages
have  been  proposed,  including  cortical  vein  thrombosis,
vascular  malformations,  posterior  reversible  leukoen-
cephalopathy  syndrome,  vasculitis,  amyloid  angiopathy,  and
reversible  cerebral  vasoconstriction  syndrome.1—3

Cases  have  been  described  of  bilateral  carotid  artery
stenosis  associated  with  cSAH,4 and even  a case  associ-
ated  with  occlusion  of  the ipsilateral  internal  carotid  artery
(ICA).5

We  present  3  cases  of cSAH  associated  with  ICA  occlusion.
Patient  1  is  a  79-year-old  man with  history  of non-valvular

atrial  fibrillation  with  no  antithrombotic  treatment  who  was

� Please cite this article as: Santamaria-Cadavid M, Rodiguez-

Castro E, Lopez-Dequidt I, Arias-Rivas S.  Hemorragia subaracnoidea

de la convexidad asociada a oclusión carotídea ipsilateral. Neu-

rología. 2020;35:538—540.

attended  due  to  a  2-minute  episode  of  amaurosis  fugax  of
the  right  eye.  He  presented  no  history  of  head  trauma,
headache,  or  ingestion of toxic  substances.  The  neurological
examination  yielded  normal  results  and  no  neck  rigidity  or
meningeal  signs were  observed.  Head  computed  tomography
(CT)  (Fig.  1A)  and  brain  magnetic  resonance  imaging  (MRI)
scans  showed  right  frontal  cortical  haemorrhage  with  no
signs  of underlying  ischaemic  lesions.  Neuroimaging  studies
did not  reveal  microbleeds,  venous  thrombosis,  or  dissection
of  the  ICA.  A Doppler  ultrasonography  of the  supra-aortic
trunks  showed  complete  occlusion  of  the  right  common
carotid  artery;  this was  confirmed  by  MR  angiography  of  the
supra-aortic  trunks (Fig.  2b)

Patient  2 is  a 63-year-old  woman  with  history  of
arterial  hypertension,  dyslipidaemia,  and  smoking  (20
cigarettes/day)  who  was  attended  due  to  a  sudden-onset
episode  of  transient  weakness  of the  left  leg,  which  resolved
within  15  minutes.  She  presented  no  history  of headache  or
head  trauma.  A  head  CT  scan  (Fig.  1B)  and  brain  MRI  study
showed  a right  frontal  cortical  subarachnoid  haemorrhage.
The  neurological  examination  yielded  normal  findings,  with
no  signs  of  neck  rigidity.  A Doppler  ultrasonography  and
MR  angiography  of  the supra-aortic  trunks  showed  bilateral
occlusion  of  the  internal  carotid  artery.  The  study  revealed
no  other  remarkable  results.

Patient  3  is  a  60-year-old  man  with  history  of  arterial
hypertension,  type  2  diabetes  mellitus,  dyslipidaemia,  and
smoking  (30 cigarettes/day).  He  was  attended  due  to an
episode  of dysarthria  and weakness  of  the  arm, resolv-
ing within  10  minutes,  with  no  associated  headache.  Upon
arrival  at the emergency  department,  the patient  did  not
present  neck  rigidity  or  any  other  relevant  sign.  A CT scan
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