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Unilateral cerebral amyloid
angiopathy after
neurointervention�

Angiopatía  amiloide  cerebral  unilateral tras
una neurointervención

Dear  Editor:

Cerebral  amyloid  angiopathy  (CAA)  is  characterised  by
the  deposition  of  amyloid  beta  in the media  and adven-
titia of  cortical  and leptomeningeal  vessels.1 It causes
disruption  of  the vessel  architecture,  leading  to  vascular
rupture.2 The  most  frequent  form  of  presentation  is  lobar
parenchymal  haemorrhage  (single  or  multiple);  transient
neurological  focal  episodes3 and  cognitive  impairment  are
other  possible  manifestations.  The  appearance  of  multi-
ple  corticosubcortical  microbleeds  on  gradient-echo  and
susceptibility-weighted  imaging  (SWI)  MRI sequences  is  a
radiological  sign  of amyloid  vasculopathy.  Positron  emission
tomography  (PET) studies  with  amyloid  ligands  can  be  use-
ful in  the  detection  of CAA,  but  are  unable  to  differentiate
vascular  deposition  (typical  of  CAA)  from  parenchymal  depo-
sition  (characteristic  of  Alzheimer  disease).4

� Please cite this article as: Lázaro Romero A, Moreno Loscertales

C, Marta Moreno E. Angiopatía amiloide cerebral unilateral tras una

neurointervención. Neurología. 2022;37:310—312.

The  risk  of  CAA  increases  with  age,  and  the condition  is
detected  in up  to  38%  of patients  between  80  and  89  years
of  age  and  up to 42%  of  patients  over  90  years  of  age.5 It
rarely  occurs  in  patients  younger  than  50  years  of  age.

CAA  preferentially  involves  certain  parts  of  the brain,
such  as  the  parietotemporal  region,  with  the  middle  cere-
bral  artery  being  the  most affected.  However,  unilateral
presentation  is  exceptional  and  poorly  understood.5,6 One
hypothesis  is  that  it corresponds  to  a  progressive  state  of
the  CAA;  another  is  that  it  responds  to precipitating  factors
that  favour  the deposition  of amyloid  beta  in  a  lateralised
pattern.

Although  the  ‘‘experimental  seeding’’  of  amyloid  beta
is  well  understood,7,8 transmission  of  amyloid  beta pathol-
ogy  in humans  has  not  been  reported  until  very  recently.
A  prion-like  mechanism,  similar  to  iatrogenic  Creutzfeldt-
Jakob  disease,  is  thought  to  play a  role.8—10

We  report  the  case  of a patient  with  history  of  neu-
rosurgery  in his  youth, who  presented  recurrent  lobar
haematomas  suggestive  of  CAA.

The patient  was  a  52-year-old  white  man with  no  family
history  of neurodegenerative  disease.  He  was  a smoker,  and
presented  sleep  apnoea  syndrome.  At  the age of  18  years,
he had  undergone  surgical  treatment  of  an eosinophilic
granuloma  in the left  parietal  region,  and  did  not  receive
subsequent  radiotherapy.  He  was  assessed  at 44  years  of
age  for cognitive  complaints;  the neuropsychological  study
identified  no  abnormalities.  Single  photon  emission  com-
puted  tomography  revealed  cortical  hypoperfusion  in the
posterior  temporal  lobe  bilaterally.  At  50  years  of  age,  he
had  consulted  due  to  self-limited  episodes  of  dysaesthe-
sia  in  the  right  arm  and hemifacies.  Treatment  was  started
with  eslicarbazepine  acetate  due  to  suspicion  of  remote
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Figure  1  Susceptibility-weighted  imaging  brain  MRI

sequence,  axial  plane.  Numerous  punctiform  haemorrhagic

foci are  observed  in the  parietal  lobe,  with  fewer  foci  in the

posterior  frontal  lobe  and only isolated  foci  in the occipital

lobe,  all  in  the left  hemisphere.  A fine  hypodense  rim  is  present

in the  subarachnoid  space  at the  level  of  the  Rolandic  fissure,

indicating  leptomeningeal  siderosis.

symptomatic  seizures.  A follow-up  brain  MRI  study  showed
chronic  ischaemic  lesions,  predominantly  in the  left  hemi-
sphere;  Doppler  ultrasound  detected  no  alterations  in blood
circulation.  At  52  years  of  age,  he was  assessed  due  to sud-
den  onset  of weakness  in the right  hand.  A  CT  study  revealed
a  small  subacute  parenchymal  haematoma  in  the  left frontal
convexity.  In  the  brain  MRI  study  (Fig.  1), the SWI  sequence
showed  numerous  haemorrhagic  foci  in the sulci  of  the  left
frontoparietal  convexity,  indicating  leptomeningeal  sidero-
sis.

Three  months  later,  the patient  presented  sudden
worsening  of the  motor  sequela;  CT  revealed  2  acute
haemorrhagic  foci  in  the  left  frontal  cortex.  In the  subse-
quent  MRI  study  (Fig.  2), SWI  revealed  persistence  of  the
haemosiderin  deposits  in the left  parietal,  posterior  frontal,
and  occipital  lobes,  similar  to  those  observed  in  the previous
study;  no  deposits  were  observed  in  the  right  hemisphere.
No  significant  enhancement  was  observed  after gadolin-
ium  administration.  Vascular sequences  did  not  reveal  any
significant  findings.  Coagulation  and  autoimmunity  studies
yielded  normal  findings.

An 18F-flutemetamol  amyloid-PET  study  revealed  bilat-
eral,  diffuse  deposition  throughout  the cerebral  cortex.
Analysis  of  cerebrospinal  fluid  biomarkers  and  ApoE  geno-
typing  were  not  conducted.

In a  clinical  exome  sequencing  study,  we  analysed  6102
genes.  No  mutations  were found  in those  genes  associated
with  hereditary  AAC,  such  as  APP, PSEN1, PSEN2, ITM2B  (or
BRI2,  encoding  integral  membrane  protein  2B),  and CST3
(encoding  cystatin  3).

Figure  2 Susceptibility-weighted  imaging  brain  MRI

sequence,  axial  plane,  showing  persistence  of  the  haemosiderin

deposits  in the left  parietal,  posterior  frontal,  and  occipital

lobes  and  the  fine  subarachnoid  rim  suggestive  of  lep-

tomeningeal  siderosis.  No haemosiderin  deposition  is visible  in

the right  hemisphere.

A  subsequent  neuropsychological  study  did  not  detect
cognitive  impairment.  The  patient  presented  moderate  dif-
ficulties  in visuospatial  domains,  which  we  considered  to be
secondary  to  the  surgical  lesion  in  the left  parietal  lobe.

Our  patient  would meet  the modified  Boston  criteria  for
probable  CAA,4 with  the exception  of  onset  after 55  years
of  age.  The  siderosis  detected  in imaging  studies  may  be
explained  by  the surgical  procedure  itself,  although  this
would  not  explain  the  amyloid-PET  findings  or  the  recurrent
lobar  haematomas.

In  young  individuals  (30-57  years)  with  early-onset  CAA,
cases  have been  reported  of  history  of  brain  or  spinal  surgery
(with  or  without  a  dura  mater  graft)  or  another  invasive  pro-
cedure  (such  as  external  carotid  artery  embolisation  with
dura  mater  extracts)  at least  3  decades  earlier.11—14 The
reported  cases present  generalised  amyloid  deposition  and
the  characteristic  clinical  and  imaging  signs  of CAA,  which
predominantly  involve  the  hemisphere  ipsilateral  to surgery.

While  prevalence  of  the condition  is  not  known,  our case
supports  the  hypothesis  that  amyloid  may  be transmitted
through  neurosurgical  procedures.9,15

The  patient  gave  verbal  (by  telephone)  rather  than  writ-
ten  consent  to  the  publication  of  his case  due  to  restrictions
on in-person  consultations  as  a  result  of  the  COVD-19  pan-
demic.

311



LETTER  TO  THE  EDITOR

Funding

This study has received no specific funding from any public,

commercial, or non-profit organisation.

References

1. Salvarani C, Morris JM, Giannini C, Brown RD Jr, Christian-

son T, Hunder GG. Imaging Findings of Cerebral Amyloid

Angiopathy, A�-Related Angiitis (ABRA), and Cerebral Amy-

loid Angiopathy-Related Inflammation: A Single-Institution

25-Year Experience. Medicine (Baltimore). 2016;95:e3613,

http://dx.doi.org/10.1097/MD.0000000000003613.

2. Moussaddy A, Levy A, Strbian D, Sundararajan S, Berthelet

F, Lanthier S. Inflammatory Cerebral Amyloid Angiopathy,

Amyloid-�-Related Angiitis, and Primary Angiitis of  the Cen-

tral Nervous System: Similarities and Differences. Stroke.

2015;46:e210—3, http://dx.doi.org/10.1161/STROKEAHA.

3. Charidimou A, Peeters A, Fox Z, Gregoire SM, Vander-

meeren Y,  Laloux P, et  al. Spectrum of  transient focal

neurological episodes in cerebral amyloid angiopa-

thy: Multicentre magnetic resonance imaging cohort

study and meta-analysis. Stroke. 2012;43:2324—30,

http://dx.doi.org/10.1161/STROKEAHA.112.657759.

4. Weber SA, Patel RK, Lutsep HL. Cerebral

amyloid angiopathy: Diagnosis and potential ther-

apies. Expert Rev Neurother. 2018;18:503—13,

http://dx.doi.org/10.1080/14737175.2018.1480938.

5.  Li Y, Al-Salaimeh A, DeGrush E, Moonis M. Lateralized Cere-

bral Amyloid Angiopathy presenting with recurrent Lacunar

Ischemic Stroke. J  Neurosci Neurol Disord. 2017;1:029032,

http://dx.doi.org/10.29328/journal.jnnd.1001005.

6. Masuda J,  Tanaka K, Ueda K,  Omae T.  Autopsy study

of incidence and distribution of  cerebral amyloid

angiopathy in Hisayama, Japan. Stroke. 1988;19:205—10,

http://dx.doi.org/10.1161/01.STR.19.2.205.

7. Meyer-Luehmann M, Coomaraswamy J, Bolmont T,

Kaeser S, Schaefer C, Kilger E, et  al. Exogenous

induction of  cerebral beta-amyloidogenesis is gov-

erned by agent and host. Science. 2006;313:1781—4,

http://dx.doi.org/10.1126/science.1131864.

8. Lauwers E, Lalli G,  Brandner S, Collinge J, Com-

pernolle V, Duyckaerts C, et  al. Potential human

transmission of amyloid � pathology: Surveil-

lance and risks. Lancet Neurol. 2020;19:872—8,

http://dx.doi.org/10.1016/S1474-4422(20)30238-6.

9. Cali I, Cohen ML, Haik S,  Parchi P, Giaccone G, Collins SJ, et al.

Iatrogenic Creutzfeldt-Jakob disease with Amyloid-�  pathology:

An international study. Acta Neuropathol Commun. 2018;6:5,

http://dx.doi.org/10.1186/s40478-017-0503-z.

10. Purro SA, Farrow MA, Linehan J, Nazari T, Thomas DX, Chen

Z, et al. Transmission of amyloid-� protein pathology from

cadaveric pituitary growth hormone. Nature. 2018;564:415—9,

http://dx.doi.org/10.1038/s41586-018-0790-y.

11. Giaccone G, Maderna E, Marucci G,  Catania M, Erbetta

A, Chiapparini L,  et  al. Iatrogenic early onset cerebral

amyloid angiopathy 30 years after cerebral trauma with

neurosurgery: Vascular amyloid deposits are made up of

both A�40 and A�42. Acta Neuropathol Commun. 2019;7,

http://dx.doi.org/10.1186/s40478-019-0719-1.

12. Banerjee G, Adams ME, Jaunmuktane Z, Alistair Lammie G,

Turner B, et  al. Early onset cerebral amyloid angiopathy fol-

lowing childhood exposure to cadaveric dura. Ann Neurol.

2019;85:284—90, http://dx.doi.org/10.1002/ana.25407.

13. Hamaguchi T, Komatsu J,  Sakai K, Noguchi-Shinohara M, Aoki

S, et al. Cerebral hemorrhagic stroke associated with cere-

bral amyloid angiopathy in young adults about 3 decades after

neurosurgeries in their infancy. J  Neurol Sci. 2019;399:3—5,

http://dx.doi.org/10.1016/j.jns.2019.01.051.

14.  Jaunmuktane Z,  Quaegebeur A, Taipa R, Viana-

Baptista M, Barbosa R, et  al. Evidence of amyloid-�

cerebral amyloid angiopathy transmission through

neurosurgery. Acta Neuropathol. 2018;135:671—9,

http://dx.doi.org/10.1007/s00401-018-1822-2.

15. Michiels L, Van Weehaeghe D, Vandenberghe R, Demeestere J,

Van Laere K,  Lemmens R.  The Role of Amyloid PET in Diagnos-

ing Possible Transmissible Cerebral Amyloid Angiopathy in Young

Adults with a History of  Neurosurgery: A Case Series. Cere-

brovasc Dis. 2021:1—5, http://dx.doi.org/10.1159/000514139.

A.  Lázaro  Romero ∗,  C. Moreno  Loscertales,  E.  Marta  Moreno

Servicio  de  Neurología,  Hospital  Universitario  Miguel
Servet,  Zaragoza,  Spain

∗ Corresponding  author.
E-mail  address:  albalazaroromero@gmail.com
(A.  Lázaro  Romero).

https://doi.org/10.1016/j.nrleng.2021.05.009

2173-5808/
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