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Introduction

Strok e  is  a clinical s yndrom e  w h ich  re fe rs  to th e
s udde n ne urological de ficit due  to a ce re brovas cular
e ve nt. It is  can be  h e m orrh agic s trok e  (15% ) or Is ch e -
m ic s trok e   (80% ). Is ch e m ic s trok e  occurs  w h e n a
blood ve s s e l carrying blood to th e  brain is  block e d
by a blood clot. Th is  caus e s  los s  of blood s upply to
ce rtain part of th e  brain and re s ulting in brain dam age .
W h e n arte ry is  block e d, th e  te rm  arte rial is ch e m ic
s trok e  is  us e d. If a ve in is  block e d caus ing s trok e ,
th e  te rm  ce re bral ve nous  th rom bos is  is  us e d. Arte rial
is ch e m ic s trok e  can occur in tw o w ays - th rom botic
or e m bolic.

Strok e  in ch ildh ood is  rare  but is  as s ociate d w ith
re lative  h igh  m orbidity, m ortality, re curre nce  rate s
and is  re s pons ible  for ne uro ps ych ological dis ability.
It is  fre q ue ntly undiagnos e d or m is diagnos e d due  to
a low  le ve l of clinical s us picion and patie nts  pre s e nting
w ith  s ubtle  s ym ptom s  th at m im ic oth e r dis e as e s  and
th us  le ading to a de lay in th e  diagnos is  of s trok e .
Give n th at th e rape utic de cis ions  de pe nd on s trok e
e tiology, accurate  diagnos is  is  crucial for prope r
m anage m e nt of th e s e  patie nts .
If a s trok e  is  s us pe cte d in a ch ild, th e  diagnos tic w ork -
up s h ould include  s ys te m ic blood te s ts  (h ae m ato-
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Ch ildh ood arte rial is ch e m ic s trok e  is  a rare  dis e as e  w ith  an e s tim ate d incide nce  of 2-13/100000 pe r ye ar.1

Variability in th e  clinical pre s e ntation, th e  inability of ch ildre n to e ffe ctive ly com m unicate  th e ir s ym ptom s , lack
of e arly clinical s us picion and ove rlapping of s ym ptom s  w ith  m any oth e r dis e as e s  give s  ris e  to de lay in th e
diagnos is  and de laye d tre atm e nt. Th is  le ads  to m ultiple  long te rm  co m orbidity, dis ability and s ocioe conom ic
de pe nde ncy w ith  affe cte d q uality of life . Th e  caus e s  and ris k  factors  of ch ildh ood is ch e m ic s trok e  are m any,
diffe ring gre atly from  th at of adult is ch e m ic s trok e 2,3,4,5 and ne e ds  a com pre h e ns ive  diagnos tic w ork  up including
im aging te ch niq ue s  lik e  MRA, DSA.7,8,9  Th e  e tiology s h ould be  accurate ly de duce d s ince  future  re curre nce  rate s
de pe nd on th e  e tiology and s o are  th e  s pe cific tre atm e nts  w ith  m e dical m anage m e nt lik e  s te roids  for vas culitis
or s urge ry or m inim ally invas ive  e ndovas cular options 10 for s te notic le s ions . Th e  aim  of th is  cas e  re port is  to
h igh ligh t th e  us e fulne s s  of DSA in diagnos ing th e  e tiology of ch ildh ood Arte rial Is ch e m ic Strok e  (AIS) w h e n th e
MRA re m aine d inconclus ive .
Ke y w ords : Strok e , ch ildh ood, vas culitis , ais , m ca s te nos is , MRA, DSA, e ndovas cular th e rapy.

ABBREVIATIONS: AIS - Arte rial Is ch e m ic Strok e , CT - Com pute d Tom ograph y, NCCT - Non contras t CT, CECT
- Contras t Enh ance d CTCTA - CT Angiograph y, MRI - Magne tic Re s onance  Im aging, MRA - Magne tic Re s onance
Angiograph y, DSA- Digital Subs traction Angiograph y, DW I - Diffus ion W e igh te d Im aging, FLAIR - Fluid Atte nuate d
Inve rs ion Re cove ry, ACA - Ante rior Ce re bral Arte ry, MCA - Middle  Ce re bral Arte ry, PCA - Pos te rior Ce re bral
Arte ry, VA - Ve rte bral Arte ry
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logical dis orde rs , infe ctions , ge ne tic and cardiac
e xam inations .
Th e  ne uroradiological diagnos is  com pre h e nds  CT
s can, CT angiograph y, MR im aging w ith  MRA and
DSA.
MR im aging w ith  MRA be tte r de line ate s  th e  brain
tis s ue  s tatus , th e  pre s e nce  and nature  of th e  le s ion,
and s om e tim e  th e  tim ing of pos s ible  s tructural le s ions ,
th e  probable  caus e  of Arte rial Is ch e m ic Strok e  (AIS).
In th is  cas e  MRA, as  an initial s cre e ning m odality of
ch oice  could not de te ct th e  caus e  of AIS.
DSA could ide ntify th e  caus e  of AIS in th is  cas e . DSA
is  done  only in s e le cte d cas e s  be caus e  of its  inh e re nt
com plications . It is  th e  gold s tandard for diagnos is  of
vas cular path ologie s .
In th e  appropriate  s e tting, be s ide s  m e dical tre atm e nt,
m inim ally invas ive  proce dure s  w ith  e ndovas cular
approach  to be  cons ide re d.

Th e  h igh e r functions , s e ns ory, s pe e ch  and autonom ic
functions , ce re be llar function te s ts  and re fle xe s  w e re
norm al e xce pt for e xte ns or plantar on le ft foot.
All th e  bas ic blood inve s tigations  lik e  com ple te
h e m ogram , re nal function te s ts , live r function te s ts ,
coagulation profile  and s pe cial te s ts  lik e  Anti-Nucle ar
antibody. Antiglyoprote in B2 antibody te s ting and anti
cardiolipin antibody te s ting w h ich  w e re  all norm al.
Th e  patie nt’s  bas e line  ECG and e ch ocardiograph y,
ch e s t radiograph  w e re  norm al.

Cas e  Re port

Th e  cas e  unde r s tudy is   a 14 ye ar old boy as ym pto-
m atic pre vious ly, s udde nly pre s e nte d w ith  a brie f
s pe ll of diz z ine s s  and fe ll dow n w h ile  playing, injuring
h is  s calp pos te riorly.
Th e  boy did not h ave  any los s  of cons cious ne s s  or
alte re d aw are ne s s , vom iting, s e iz ure s , h e adach e ,
los s  of vis ion or difficulty in s pe ak ing.
During h is  10 day h os pital s tay, initially h is  m oth e r
note d de viation of angle  of m outh  to th e  righ t, follow e d
by gradual ons e t le ft uppe r lim b and low e r lim b
w e ak ne s s  s low ly progre s s ing ove r tw o days  to re ach
a s tatic point on th e  th ird day.
Th e  w e ak ne s s  w as  non progre s s ive  from  th e re  on,
but le ft uppe r lim b w as  involve d m ore  th an le ft low e r
lim b. Afte r th e  th ird day th e  s ym ptom s  s tarte d
im proving w ith  good re cove ry of th e  le ft uppe r lim b
and on th e  day of DSA th e  patie nt w as  h aving only
m ild w alk ing difficulty. DSA w as  done  on th e  e igh th
day afte r adm is s ion. By th e n h e  h ad unde rgone  an
ove rall ge ne ral m e dical e xam ination in w h ich  th e
CVS, RS, Abdom inal e xam ination w e re  w ith in norm al
lim its .
De taile d ne urological e xam ination w as  done  th at
re ve ale d only m ild m otor w e ak ne s s  of le ft uppe r and
low e r lim b w ith  pow e r of 3/5 and gait abnorm ality on
le ft s ide  due  to w e ak ne s s .

Im aging Findings

Th e  initial NCCT brain re ve ale d norm al s tudy e xce pt
m ilds calp s w e lling in th e  h igh  parie tal re gionpos te riorly.
MRI brain w ith  MRA re ve ale d a focal are a of acute
infarct in righ t inte rnal caps ule  in th e  pos te rior lim b
w ith  diffus ion re s triction on DW I.

Figure  1:  T2 W I and T2 FLAIR s h ow s  a focal are a of h ype rinte ns ity
(S/O acute  infarct) in th e  pos te rior lim b of righ t inte rnal caps ule

Figure  2: DW I re ve als  diffus ion re s triction confirm ing acute  infarct



MRA re ve ale d a norm al s tudy be s ide s  a h ypoplas tic
righ t ACA (Ante rior ce re bral arte ry).
Th e  four ve s s e lce re bral DSA re ve ale d s ignificant
s te nos is  of >9 0%  narrow ing in th e  proxim al M 1
s e gm e nt of Rt. MCA (Middle  ce re bral arte ry) w ith
pre s e rve d flow  dis tal to th e  s te nos is . Re duce d flow
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w as  note d in th e  late ral le nticulos triate  branch e s  of
Rt. MCA. De ve lopm e nt of collate rals  w as  not found
w h ich  w ould h ave  s ave d th e  brain from  is ch e m ia.
Th e  s tudy als o confirm e d th e  h ypoplas tic Rt. ACA, a
norm al variant.

Tre atm e nt Give n
Th is  patie nt’s  ne urological condition im prove d ove r
10 days  and by th e  tim e  of DSA h is  gait h ad als o
im prove d cons ide rably. H e  w as  give n s upportive
tre atm e nt along w ith  oral s te roids . H e  w as  late r
re fe rre d to Ins titute  of Ne uros cie nce s  for furth e r
w ork up and tre atm e nt.

Figure  3: MRA re ve als  a norm al s tudy be s ide s  a h ypoplas tic righ t
ACA

Figure  4: DSA re ve als  s ignificant s te nos is  of >9 0%  narrow ing in
th e  proxim al M1 s e gm e nt of rt. MCA

Dis cus s ion

Arte rial blood s upply to th e  brain is  th rough  circle  of
W illis  w h ich  is  form e d by tw o m ajor s ys te m s , th e
ante rior circulation by bilate ral inte rnal carotid arte rie s
(ICA) and its  branch e s  ante rior ce re bral arte ry (ACA)
and m iddle  ce re bral arte ry (MCA) and th e  pos te rior
circulation by th e  ve rte bral arte ry (VA) and pos te rior
ce re bral arte ry (PCA). Th e  m ajority of brain pare n-
ch ym a is  s upplie d by MCA, th e  large s t arte ry w h ich
is  com m only involve d in AIS in ch ildre n.
AIS is  th e  m os t com m on type  of s trok e  in ch ildre n in
w h ich  th e  arte ry s upplying th e  brain pare nch ym a ge ts
block e d le ading on to is ch e m ic brain dam age .
Unlik e  adults , AIS in ch ildre n is  rare  e ve nt w ith
incide nce  around 2 to 13 cas e s  pe r 100,000 ch ildre n1

unde r 18 ye ars  of age . H igh  incide nce s  of s trok e  in
young individuals  h ave  be e n re porte d in de ve loping
countrie s  als o.Strok e  is  m ore  com m on in boys  th an
girls  e s pe cially during adole s ce nce . Black  racial
pre ponde rance  is  als o s e e n.
For ch ildre n w h o h ave  an initial s trok e , th e  ris k  for
re curre nt s trok e s  is  be tw e e n 15%  and 18% .
O f ch ildre n s urviving s trok e , about 60%  w ill h ave
pe rm ane nt ne urological de ficits , m os t com m only
h e m ipare s is  or h e m iple gia.
As  th e rape utic de cis ion de pe nds  on s trok e  e tiology,
accurate  diagnos is  is  crucial for prope r m anage m e nt.
AIS in ch ildre n is  fre q ue ntly undiagnos e d or m is diag-
nos e d due  to a low  le ve l of s us picion by th e  clinician
and patie nts  pre s e nting w ith  s ubtle  s ym ptom s  th at
m im ic oth e r dis e as e s  and h e nce  th e  de lay in th e
diagnos is .
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AIS m os t ofte n pre s e nts  as  a focal ne urologic de ficit
com m only h e m iple gia, h e m ipare s is , aph as ia and
s pe e ch  difficultie s , vis ual de ficits  and h e adach e .

Ris k  Factors  and Caus e s :
•   Arte riopath ie s ,2,3,4 – Th e s e  are  th e  le ading caus e
of AIS and is  as s ociate d w ith  poor outcom e .E.g.:

o  Trans ie nt ce re bral arte riopath y (TCA)
o  Focal ce re bral arte riopath y of ch ildh ood (FCA)
o  Pos t-varice lla angiopath y
o  Cranioce rvical arte rial dis s e ction
o  Moyam oya dis e as e , fibrom us cular dys plas ia,

s ys te m ic vas culitis , collage n dis orde rs , vas culitis
s e condary to CNS infe ctions , le uk e m ia, radiation
th e rapy.

o Ne urocutane ous  s yndrom e s  lik e  ne urofibro-
m atos is  1 (NF1) arte rial dys plas ia.
• Cardiac dis e as e  – cyanotic, rh e um atic, valvular
and conge nital lik e  pate nt foram e n ovale  (PFO)5

• Sick le  ce ll dis e as e  (SCD)
• Iron de ficie ncy ane m ia.

Diagnos is :
Early re cognition and tre atm e nt during th e  firs t h ours
and days  afte r a s trok e  is  critical in optim iz ing long-
te rm  functional outcom e s  and m inim iz ing re curre nce
ris k . Early tre atm e nt focus e s  on prote cting th e  brain
and k e e ping th e  blood ve s s e ls  ope n to pre ve nt furth e r
brain dam age  and to pre ve nt m ore  s trok e s .
Laboratory as s e s s m e nt m ay include  a varie ty of
nons pe cific blood te s ts  and m ore  s pe cific laboratory
te s ts  s uch  as  w ork  up for coagulopath ie s , h e m atolo-
gical dis orde rs  & vas culitis .

Im aging and Te s ting
Non-contras t h e ad com pute d tom ograph y (CT)of
brain re m ain ofte n th e  initial te s t, re adily available
and done  w ith in m inute s . It is  done  m ainly to rule  out
h e m orrh agic s trok e .6

On CT Infarcts  appe ar as  low -de ns ity le s ions  w ith in
vas cular te rritorie s , but can be  m is s e d if too s m all or
if th e  CT is  done  ve ry e arly in th e  cours e  of th e
dis e as e .
CT angiograph y (CTA) w ith  pe rfus ion- can h e lp us  to
as s e s s  vas cular anatom y and re lative  ce re bral blood
flow .6

MRI: T2 and DW I w ith  ADC m ap – can e as ily pick up
are as  of acute  infarct w ith in fe w  h ours  of ons e t of

occlus ion.7,8

MRA - can give  us  an ide a about th e  ve s s e l involve d
in occlus ive  proce s s . It is  a us e ful noninvas ive  s cre e -
ning tool.8

DSA
• give s  th e  m os t pre cis e  de tail of vas cular anatom y
of all im aging m odalitie s 9

• is  s upe rior to MRA and com pute d tom ograph y
angiograph y (CTA) for vis ualiz ation of te rtiary branch e s
and s m all ce re bral arte rie s 9

• can be  pe rform e d in conjunction w ith  e ndovas cular
proce dure s  lik e  balloon angioplas ty or s te nting.
• e ve n th ough , DSA is  an invas ive  proce dure  it
s h ould be  s trongly cons ide re d in cas e s  w ith  e q uivocal
or ne gative  findings  on MR vas cular im aging or w h e re
no oth e r e xplanation for s trok e  is  ide ntifie d.

Diffe re ntial diagnos is : Ce rtain ne urological con-
ditions  th at m im ic AIS lik e  com plicate d h e m iple gic
m igraine , pos tictal Todd’s  pare s is , intracranial
ne oplas m s  &  infe ctions , m e tabolic abnorm alitie s  lik e
h ypoglyce m ia &  MELAS.

Manage m e nt:
Early tre atm e nt aim s  at e arly initiation of re pe rfus ion
to injure d brain as  s oon as  pos s ible , pre fe rably w ith in
2 h rs , as  th e  ch ance s  of brain tis s ue  s alvage  is  m axi-
m um  during th at pe riod. Tre atm e nt can be  broadly
cate goriz e d as :

Ne uro-prote ction
Supportive  m e as ure s  include :
Control of fe ve r, norm aliz ation of s e rum  glucos e ,
m ainte nance  of norm al oxyge nation and blood
pre s s ure , tre atm e nt of ^ICP, corre cting de h ydration,
and ane m ia, e arly re cognition and tre atm e nt of
s e iz ure s .

Em e rge ncy Re canalization
t- PA, h as  a lim ite d role  in ch ildh ood s trok e .
Anticoagulants  e s pe cially LMW H  can be  us e d, its
dos e  titrate d by coagulation te s ts .
Antiplate le ts  lik e  as pirin are  prove n to be  ve ry s afe
in ch ildre n.

Additional m e as ure s :
• Infe ctious  m e ningitis  control by antibiotics  and
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antivirals .
• Supportive  cardiac care  for cardiac dys function in

cardioge nic s trok e s .
• Early initiation of corticos te roids  in vas culitis .
• Blood trans fus ion in SCD.

Surgical Manage m e nt:
Surgical m anage m e nt for s te notic le s ions  cons is ts
of various  bypas s  ch anne ls  m os t com m only - EC-IC
bypas s  - now  be ing incre as ingly re place d by e ndo-
vas cular te ch niq ue s .

Endovas cular Options 10

In ch ildh ood arte rial is ch e m ic s trok e  balloon angio-
plas ty is  th e  pre fe rre d firs t line  e ndovas cular s urgical
option and can be  com bine d w ith  any of th e  follow ing.

(1) intra-arte rial th rom bolys is / m e ch anical th rom be c-
tom y.10

(2) re vas culariz ation proce dure s  w ith  s te nting.

Ste nting
Ste nts  h ave  re duce d th e  com plications  ofte n as s o-
ciate d w ith  balloon angioplas ty.

Advantage s
• e xclus ion of th e  plaq ue  and re gions  of dis s e ction

from  th e  ve s s e l lum e n
• pre ve ntion of ve s s e l re coil and rupture
• barrie r to plate le t aggre gation of plaq ue
• provide s  additional w all s upport
• pre ve nts  acute  clos ure  by intim al flap
• re duce s  th e  incide nce  of re s te nos is

ve ry e arly w ith in fe w  h ours  of th e  ons e t of e ve nt.
MRA is  th e  initial s cre e ning proce dure  for vas cular
path ologie s  of brain.
DSA, in s pite  of its  inh e re nt com plications  is  th e  gold
s tandard in diagnos ing vas cular path ology. In orde r
to re duce  com plications  in ch ildre n, DSA s h ould be
done  in s e le cte d cas e s  and done  by e xpe rie nce d
pe rs onal only in s upe r-s pe cialty s e tup. M inim ally
invas ive  e ndovas cular proce dure s  can als o be  com -
bine d w ith  DSA.
Balloon angioplas ty is  th e  ide al e ndovas cular
inte rve ntion in th is  cas e  of ch ildh ood AIS due  to s h ort
s e gm e nt s te nos is  of Rt. MCA and th e  patie nt h as
be e n accordingly couns e le d and re fe rre d to h igh e r
ce ntre .
Th is  cas e  re port is  be ing pre s e nte d for it’s  rarity of
th e  e tiological occurre nce  as  AIS in ch ildre n and to
s tre s s  on th e  s pe cificity of DSA ove r MRA as  diag-
nos tic tool in arriving at th e  e tiology.

Conclus ion

Etiology of ch ildh ood s trok e  is  com ple te ly diffe re nt
from  adult s trok e . Arte riopath ie s , vas culitis , cardio-
ge nic e m bolic s trok e , s ick le  ce ll dis e as e , and coagulo-
path ie s  are  com m on caus e s  of AIS in ch ildre n w h e re
as  diabe te s  m e llitus , h ype rte ns ion are  m ajor caus e s
in adult. So, prope r and com ple te  w ork  up is  re q uire d
to find out th e  e tiology and corre ction of prim ary
caus e  to pre ve nt future  re curre nce .
MRI w ith  MRA is  ide al m odality in inve s tigation of
AIS. MRI w ith  DW I w ith  ADC m ap pick s  up th e  infarct
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