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Introduction

ICAD re pre s e nts  th e  m os t com m on caus e  of is ch e m ic
s trok e  w orldw ide . Digital s ubtraction angiograph y
(DSA) is  re garde d as  th e  gold s tandard in as s e s s ing
de gre e  of s te nos is  in intracranial ve s s e ls . H ow e ve r,
it is  invas ive  and carrie s  a ris k  of com plications . W e
pre s e nt th e  im aging fe ature s  and rare  m anife s tation
of ICAD on cros s  s e ctional non-invas ive  im aging.
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Intracranial ath e ros cle rotic dis e as e  (ICAD) re pre s e nts  th e  m os t com m on caus e  of is ch e m ic s trok e  w orldw ide .
H e re , w e  pre s e nt a uniq ue  m anife s tation of ICAD pre s e nting as  h e adach e  in a 53 ye ars  old h ype rte ns ive  and
diabe tic patie nt. CT de m ons trate d s ulcal s ub-arach noid h e m orrh age  (s SAH ), w ith  no infarct. H e  w as  re fe rre d
to Dow  Unive rs ity H os pital for CT Angiograph y e xam ination, w h ich  re ve ale d > 9 0%  narrow ing of th e  s upraclinoid
s e gm e nts  of Ath e ros cle rotic inte rnal carotid arte rie s  (ICA) w ith  e xte ns ive  le ptom e ninge al collate rals , s upplie d
by pos te rior circulation. To th e  be s t of auth ors ’ k now le dge , only s ingle  cas e  analogous  to it, on DSA h as  be e n
publis h e d in th e  Inte rnational Radiology lite rature .
Ke y w ords : CT angiograph y, intracranial arte rios cle ros is , ne uroradiology, non-ane urys m al s ulcal s ub arach noid
h e m orrh age , s SAH .
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Cas e  Re port

A 53 ye ar old m ale , k now n h ype rte ns ive  and diabe tic,
pre s e nte d to th e  Dow  Unive rs ity H os pital w ith  s ym p-
tom  of h e adach e . According to th e  patie nt, th e
h e adach e  initiate d during s e xual inte rcours e , w as
continuous , s e ve re  in inte ns ity, only partially re lie ve d
by analge s ics . Th e re  w as  no h is tory of m otor or
s e ns ory de ficit in pas t or at pre s e nt tim e . H is  MRI
Brain Plain s h ow e d s ubarach noid h e m orrh age  w ith

no intra ve ntricular e xte ns ion (Fis h e r Grade  3) s e e n
ove r th e  righ t fronto-parie tal lobe  w ith  gyral s w e lling
and s ulcal e fface m e nt. No e vide nce  of Diffus ion
re s triction focus . Th e re  w as  a s us picion of pe riph e ral
ce re bral ane urys m / cortical ve nous  s inus  th rom bos is
and th e  patie nt proce e de d to CTA (angiograph y) and
CTV (ve nograph y) of th e  ce re bral ve s s e ls .
CTA re ve ale d m ultiple  ath e ros cle rotic calcifie d m ural
plaq ue s  are  s e e n along th e  cave rnous  s e gm e nt,
pe trous  s e gm e nts  as  w e ll as  in th e  le ft dis tal ce rvical
s e gm e nt of th e  inte rnal carotid arte rie s  caus ing
s ignificant gre ate r th an 9 0%  lum inal narrow ing w ith
non-vis ualiz ation of th e  s upraclinoid s e gm e nts  and
lum inal atte nuation of th e  M -1 and M-2 s e gm e nts  of
th e  m iddle  ce re bral arte ry, A-1 s e gm e nt of th e  ante rior
ce re bral arte ry and ante rior com m unicating arte ry
w ith  fill-in of th e  dis tal M-3 s e gm e nt of th e  m iddle
ce re bral arte ry and dis tal ante rior ce re bral arte ry w ith
collate ral branch e s  form  th e  pos te rior circulation.
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Th e re  is  non-s ignificant lum inal narrow ing le s s  th an
50%  of th e  dis tal bas ilar and le ft pos te rior ce re bral
arte ry P-1 s e gm e nt. H ypoplas tic / non vis ualiz e d
bilate ral pos te rior com m unicating arte ry als o s e e n.
Exte ns ive  le ptom e ninge al collate rals  s e e n along w ith
ce re bral conve xity, als o in th e  s upras e llar cis te rn
along th e  branch e s  of circle  of w ills . No e vide nce  of
contras t e xtravas ation. No e vide nce  of ane urys m ,
arte riove nous  m alform ation or fis tulous  com m unication
note d.

Figure  1: MRI coronal FLAIR im age s  s h ow ing righ t conve xity
s SAH .

Figure  2: CT Brain axial im age s  and CTA s ource  im age s  s h ow ing
SAH  and le ptom e ninge al collate rals .

Figure  3: CTA MIP im age s  s h ow ing s ignificant ICA, MCA and
ACA s te nos is .

Dis cus s ion

Nonane urys m al s pontane ous  s ulcal s ubarach noid
h e m orrh age  (s SAH ) is  de fine d as  an h e m orrh age
locate d in th e  conve xity of th e  brain, w ith out
involve m e nt of adjace nt pare nch ym a or e xte ns ion
into inte r h e m is ph e ric fis s ure , s ylvian fis s ure , bas al
cis te rns  or ve ntricle s . It is  a rare  caus e  of ce re bro-
vas cular dis e as e  and re pre s e nts  5%  of SAH .1 Th e re
are  m ultiple  k now n e tiologie s  for s SAH ,2 including
vas cular caus e s , nam e ly, re ve rs ible  ce re bral vas o-
cons triction s yndrom e  (RCVS), ce re bral am yloid
angiopath y (CAA), ce re bral ve nous  th rom bos is , vas -
cular m alform ations  and Moyam oya dis e as e  or
s yndrom e ; and nonvas cular caus e s  as  brain tum ors ,
abs ce s s e s  and coagulopath y. In olde r patie nts  CAA
is  m ore  pre vale nt.
Com pute d tom ograph y angiograph y (CTA) is  a rapidly
de ve loping te ch nology w ith  gre at pote ntial. Th is  is
particularly true  for e valuating ne urovas cular dis e as e .3

Com pare d to DSA, CTA h as  h igh  s e ns itivity and s pe -
cificity for de te cting 50%  s te nos is  of large  intracranial
arte rial s e gm e nts . CTA is  m inim ally invas ive ;4

pe rform e d q uick ly; le s s  s us ce ptible  to m otion artifacts
th an MRA; le s s  de pe nde nt on h e m odynam ic e ffe cts
com pare d to MRA; and m ore  w ide ly available  in th e
ge ne ral com m unity th an MRA and DSA.
Ge ralde s  R in 2014,5 e t al conducte d th e  s tudy of
im aging findings , e tiologie s , and long-te rm  outcom e s
of cas e  s e rie s  of s SAH  and found th at only 2.3%  of
th e  210 non traum atic SAH  patie nts  h ad clinical
s ignificant inte rnal carotid arte ry (ICA) ath e rom atous
s te nos is , ips ilate ral to s SAH .
Gouve ia A e t al6 at 10th  W orld Congre s s  on Contro-
ve rs ie s  in Ne urology, Portugal in 2016 re porte d th e
cas e  of a 54-ye ar-old m ale  patie nt, w h o pre s e nte d
w ith  s e ve re  abrupt h e adach e , follow e d tw o days  late r
by righ t vis ual fie ld de fe ct and dys ph as ia. H e ad CT
re ve ale d le ft pe ri-rolandic s SAH  and tw o h ypode ns e
le s ions  (le ft cortical parie to-occipital and le ft s ubcortical
parie tal). DSA found a s e ve re  MCA ath e ros cle rotic
s te nos is .
Th is  cas e  re port de s cribe s  ICAD w ith  e xte ns ive  le pto-
m e ninge al collate rals  ove r th e  ce re bral conve xitie s
on CTA, re s ulting in non-ane urys m al s SAH  at w ate r-
s h e d z one . Pos s ible  path oph ys iological m e ch anis m s ,
be ing s im ilar to th at of Moyam oya dis e as e  th at s e ve re
arte rial s te nos is  m ay trigge r th e  de ve lopm e nt of fragile
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and dilate d pial collate rals . Surpris ingly, no infarct
w as  s e e n and th e re  w e re  com ple te  pe rive ntricular
is ch e m ic fre e  z one s , de s pite  of s e ve rity of dis e as e .
DSA of th e  inte rnal carotid arte rie s  w as  in plan as
confirm atory e vide nce . H ow e ve r, due  to invas ive ne s s
of th e  proce dure , it w as  abs taine d. Our patie nt got
re cove re d by re gim e  of analge s ics  and prope r control
of h ype rte ns ion, and w as  follow e d for 6 w e e k s  and
re m aine d s ym ptom  fre e . H e  w as  continue d on cons e r-
vative  m anage m e nt.
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