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Introduction

Strok e  in ch ildre n is  cons ide re d a rare  e ve nt. Re porte d
incide nce  of com bine d is ch e m ic and h e m orrh agic
pe diatric s trok e  is  1.2 to 13 cas e s  pe r 100,000 ch il-
dre n be low  18 ye ars  of age .1

Mortality rate  of pe diatric s trok e  is  0.6 pe r 100,000
de ad pe r ye ar.2 It h as  h igh  m orbidity and long te rm
outcom e  and is  gaining m ore  inte re s t due  to its  h e avy
cons e q ue nce  and caus e  at both  pe rs onal and s ocial
le ve l. H alf of s urviving patie nts  de ve lop ne urologic
and cognitive  im pairm e nt w h ile  m ore  th an q uarte r
de ve lops  e pile ps y.3

Bas al ganglia s trok e  occurring in infant follow ing
m inor fall is  a k now n e ntity. Se ve ral cas e  re ports  and
s m all s e rie s  in th e  las t de cade  h ad s h ow n its  as s o-
ciation. Th e y h ave  favorable  prognos is  on inve s tiga-
tions , caus e  of s trok e  us ually cannot be  found out.
Soon afte r injury, affe cte d infant pre s e nts  w ith
h e m ipare s is  w ith  facial pare s is  and s h ow  s m all non-
h e m orrh agic infarct in bas al ganglia on CT and/or
M RI. Such  infarcts  s h ow  ch aracte ris tic w ay of
pre s e ntation and e volution of s ym ptom s  1) affe ction

in pre vious ly h e alth y infant of age  6 - 24 m onth s .
2) Rapid ons e t and progre s s ion of ne urological de ficit
(us ually h e m ipare s is ) m inute s  to h ours  follow ing a
m inor fall. 3) Dys tonia on affe cte d s ide  be tw e e n day
2 and 4 afte r ons e t of illne s s  w h ich  s ubs ide  w ith in
24 h ours . 4) MDCT s h ow ing line ar m ine raliz ation
along cours e  of bilate ral le nticulos triate  arte rie s .
5) Re curre nce  of s trok e  afte r m inor traum a s ubs e -
q ue ntly. 6) Good prognos is  w ith  good s h ort te rm  and
long te rm  ne urode ve lopm e nt outcom e s  e xce pt in
infarct in re curre nt s trok e .4
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Bas al ganglia s trok e  in infants  is  com m only as s ociate d w ith  m inor fall. Affe cte d infant pre s e nt w ith  h e m ipare s is
and facial pare s is  afte r injury. On ne uroim aging s m all infarcts  in bas al ganglia are  de te cte d. W e  re port a cas e
of acute  bas al ganglia s trok e  afte r m inor traum a in infant as s ociate d w ith  m ine raliz ationof le nticulos triate  arte rie s
de te cte d on MDCT. It is  a dis tinct clinico-radiological w h ich  ne e ds  furth e r re s e arch  for caus e  of m ine raliz ation
of le nticulos triate  arte rie s . Ne urological outcom e  in m os t ch ildre n is  good.
Keywords: Pe diatric s trok e , m inor traum a, le nticulos triate  arte rie s , m ine raliz ing angiopath y, juve nile  h e ad traum a
s yndrom e , s onograph ic le nticulos triate  vas culopath y.

ABSTRACT

Clinical Report

A 1 ye ar old ch ild as ym ptom atic 3 days  back , s ud-
de nly fe ll dow n w h ile  playing. Th is  w as  follow e d by
s udde n ons e t w e ak ne s s  of le ft low e r lim b w h ich
gradually progre s s e d to le ft uppe r lim b. Th e re  w as
no h is tory of los s  of cons cious ne s s , s e iz ure s , vom iting
and fe ve r. Th e re  w as  no m ajor illne s s  in th e  pas t. No
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h is tory of any conge nital h e art dis e as e . H e  h ad full
te rm  norm al vaginal de live ry. Mile s tone s  w e re  norm al
as  pe r age . No h is tory of cons anguine ous  m arriage .
No fam ily h is tory of any ne urological conditions . On
CNS e xam ination, th e  patie nt h ad le ft h e m ipare s is
(3/5 pow e r), incre as e d tone  in le ft uppe r lim b and
low e r lim b, de e p te ndon re fle x in le ft uppe r and low e r
lim b w e re  bris k , le ft plantar re fle x w as  e xte ns or.
Se ns ory e xam ination and cranial ne rve s  e xam ination
w as  norm al. H is  laboratory inve s tigation re ve ale d
m ild ane m ia (H b= 9  gm  % ), Microcytic h ypoch rom ic
ane m ia. LFT, RFT and coagulation profile  w e re
norm al.
MRI brain s h ow e d focal h ype rinte ns e  le s ion in dors al
portion of righ t le ntiform  nucle us  and adjoining
pos te rior lim b of inte rnal caps ule  e xte nding to righ t
corona radiata on T2W I (Fig.1), appe aring h ypoin-
te ns e  on T1W I s h ow ing re s tricte d diffus ion on DW I

w ith  low  ADC value s  (Fig. 2A &  B). Findings  w e re
s ugge s tive  of acute  non h e m orrh agic infarct. MR
angiograph y w as  norm al. Non contras t CT s can
s h ow e d h ypode ns e  le s ion in dors al portion of righ t
le ntiform  nucle us  and adjoining pos te rior lim b of
inte rnal caps ule  e xte nding to righ t corona radiata
s ugge s tive  of non h e m orrh agic infarct (Fig. 3B &  C).

In addition, m ultiple  line ar h ype rde ns e calcific de ns itie s
(70- 9 0 H U) w e re  note d in bilate ral le ntiform  nucle i
(Fig. 3A - C). On s agittal and coronal re form atte d
im age s , th e s e  calcifications  w e re  line ar along cours e
of le nticulos triate  arte rie s  (Fig. 4A- D). Num be r of
s m all m ine raliz e d ve s s e ls  range d from  3-5 on e ach
s ide . Strok e  w ork up w as  done . 2D e ch o w as  norm al.
Sick ling te s t w as  ne gative . Antiph os ph olipid antibody
(APL) - IgG w as  8.64 U/m l (ne gative  < 12), Antiph os -

Figure 1: MRI: Axial T2W I s h ow s  h ype rinte ns e  nonh e m orrh agic
infarct in dors al portion in righ t le ntiform  nucle us  and adjoining

pos te rior lim b of inte rnal caps ule .

Figure 2A-B: MRI: DW I (A) and ADC (B) s h ow  re s tricte d diffus ion
w ith  low  ADC value s  s ugge s tive  of acute  nonh e m orragh ic infarct
in dors al portion in righ t le ntiform  nucle us  and adjoining pos te rior

lim b of inte rnal caps ule .
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Figure 3A-C: Axial plain CT s h ow s  h ypode ns e  are a of non-
h e m orrh agic infarct in dors al portion in righ t le ntiform  nucle us
and adjoining pos te rior lim b of inte rnal caps ule  and m ultiple

punctate  are as  of calcific foci in bilate ral bas al ganglia.
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ph olipid antibody (APL) - IgM w as  4.63 U/m l (ne gative
< 12),h om ocys te nine  w as  25.6 m icro m ole /L (ne gative
< 30). Patie nt w as  put on as pirin 5m g/k g/day and
ph ys ical re h abilitation. Afte r 15 days  of tre atm e nt
patie nt w as  able  to s tand w ith  s upport and gras p
obje ct w ith  le ft h and and th e re  w as  im prove m e nt in
pow e r (3/5). A diagnos is  of m ine raliz ing angiopath y
of arte rie s  le ading to s trok e  w as  m ade .



Discussion

Acute  bas al ganglia infarct follow ing m inor traum a
h ave  be e n re porte d in ch ildre n be low  age  of 18
m onth s  and cons titute  le s s  th an 2%  of all ch ildh ood
is ch e m ic s trok e . Evolution of clinical m anife s tation,
m e ch anis m  of s trok e  and radiological fe ature s  are
s till uncle ar.5 Ne uroim aging in th e s e  cas e s  s h ow
h ype rde ns e  foci w ith in th is  infarct w h ich  w e re  inte r-
pre te d as  th rom bus  or tiny foci of h e m orrh age .6 Study
by Yang e t al in infarct w ith  s trok e  afte r m inor traum a
s h ow e d bas al ganglia calcification on axial CT im age s
in 10 out of 16 infants . H ow e ve r vas cular m ine raliz a-
tion (line ar m ine raliz ation) w as  not docum e nte d in
th is  s e rie s . Th e s e  cas e s  probably re pre s e nt pre vious ly
unre cogniz e d cas e s  of s am e  e ntity. W ith  adve nt of
MDCT, it is  pos s ible  to de m ons trate  line ar dis tribution
of m ine raliz ation along le nticulos triate  arte rie s  by
pe rform ing coronal and s agittal re form atte d im age s .7

Caus e  of m ine raliz ation of le nticulos triate  arte rie s  is
not ye t cle ar. Yang e t al re porte d as s ociation be tw e e n
pos t traum atic bas al ganglia infarction and pos itive
s e rological te s ting for CMV, e ch ovirus , Eps te in-Barr
virus  and m ycoplas m a.7 Th e re  w as  coe xis te nce  of
bas al ganglia m ine raliz ation w ith  only CMV s e ropo-
s itivity. Ech ovirus , Eps te in-Barr virus  and m ycoplas m a
w e re  de te cte d as  co-infe ction w ith  CMV and not
inde pe nde ntly as s ociate d w ith  bas al ganglia m ine rali-
z ation. As  m ine raliz ation is  ge ne rally a re s ult of long
s tanding path ology, it is  not ye t cle ar w h e th e r acute
CMV infe ction (as  de m ons trate d by CMV DNA in
urine ) can caus e  m ine raliz ation. H e nce  furth e r re -
s e arch  is  ne e de d. Dis tribution of line ar are as  of
m ine raliz ation in bas al ganglia re gion is  s im ilar to
th at de s cribe d in s onograph ic le nticulos triate  vas -
culopath y (SLV). Th is  occurs  in 0.4%  of all live  born
ne onate s  and 1.9 %  - 5.8%  of ill ne onate s .8 It occurs
in as s ociation w ith  varie ty of conge nital and acq uire d
dis orde rs  and us ually re gre s s e s  w ith  ove r tim e .
Path ologically le nticulos triate  vas culopath y is  ch arac-
te riz e d by th ick e ning of h ype rce llular ve s s e l w all w ith
intram ural and pe rivas cular m ine raliz ation. Th e s e
ch ange s  are  e as ily vis ualiz e d on ne uros onograph y
and are  not ofte n pick e d up on CT/MRI.8,9  Mine raliz ing
angiopath y m os t probably re pre s e nt a m ore  s e ve re
and pe rs is te nt form  of le nticulos triate  m ine raliz ation
w h ich  is  e xte ns ive  e nough  to be  de te cte d on CT.
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Figure 4A-D: CT: Coronal and Sagittal re form atte d im age s  s h ow
line ar dis tribution of calcification along cours e  of le nticulos triate

arte rie s .
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Th e re  m ay be  pos s ible  as s ociation be tw e e n SLV
and m ine raliz ing angiopath y. Ivano e t al re porte d
brain infarction follow ing traum a in an 8 m onth  infarct
w ith  pre e xis ting SLV.10 Th e y pos tulate d th at unde rlying
le nticulos triate  vas culopath y m ak e s  infant pre dis pos e
to vas cular obs truction follow ing h e ad traum a. Linga-
ppa e t al pos tulate d th at s tre s s  acros s  m ine raliz e d
le nticulos triate  arte rie s  during m inor traum a pre di-
s pos e  individual to th rom bos is . Th e re  is  an age
s pe cific pre dis pos ition at particular s tage  of
m ine raliz ation.4 Th e s e  m ine raliz e d ve s s e ls  are  prone
to block age  afte r m inor traum a and re m ain
as ym ptom atic at late r age s  be yond 2-3 yrs , th ough
m ine raliz ation pe rs is ts .
2007 National ins titute  for H e alth  and Clinical Exce -
lle nce  guide line s  for as s e s s m e nt and m anage m e nt
of h e ad injury re com m e nds  CT as  prim ary im aging
m odality in ch ildre n w ith  focal de ficit follow ing h e ad
injury.11 Th ough  MRI is  pre fe rre d im aging m odality
for s trok e , it fails  to inde ntify m ine raliz ation on gradie nt
re calle d e ch o s e q ue nce  and vas cular abnorm alitie s
on MR angiograph y. Conve ntional CT done  for h e ad
injury w ith  5 m m  th in axial s e ctions  fails  to appre ciate
true  nature  of vas cular m ine raliz ation. MDCT w ith
th in s e ctions  h e lp in ide ntifying nature  of vas cular
m ine raliz ation by m ultiplanar re cons truction.
Ch ildre n are  vulne rable  to m inor h e ad injury w h ich
re s ults  in trans lating, s tre tch ing and dis torting force s .
Im pact on s k ull le ads  to oppos ing m ove m e nt of brain
pare nch ym a w ith  re s ultant s tre tch ing and s h e aring
e ffe ct on ve s s e l due  to h igh  m ove m e nt of ine rtia.
Th is  caus e s  traum atic e ndoth e lial intim al le s ion,
follow e d by fibrin accum ulation, le uk ocyte  re action
and form ation of w ide  th rom bus  occluding th e  lum e n
ve s s e l. Obs truction due  to th rom bus  re s ults  in is ch e -
m ia of ce re bral pare nch ym a w ith  clinical s ym ptom s
afte r a s ym ptom le s s  late ncy pe riod.12

Pre dis pos ition of s trok e  in pe diatric age  follow ing
m inor traum a is  due  to particular anatom ical ch arac-
te ris tic of arte rie s . Le nticulos triate  arte rie s , te rm inal
branch e s  of ante rior com m unicating arte rie s  re s pon-
s ible  for flow  to caudate  nucle us , globus pallidus ,
putam e n and inte rnal caps ule  cre ate  an acute  angle
w ith  MCA w h ich  is  m ore  pronounce d in ch ild-h ood
th an adulth ood.13 Th alam o- pe rforating arte rie s  and
ch oroidal arte rie s  m ay als o be  involve d. Late ral
pe rforators  m ak e  a m ore  acute  angle  th an m e dial

pe rforators , w h ich  h e nce  can re adily unde rgo s tre t-
ch ing during h e ad traum a. Late ral pe rforators  are
s h ort in ch ildre n h e nce  s us ce ptible  to s tre tch ing.
Intrapare nch ym al s e gm e nt of le nticulos triate  arte rie s
(conne cte d to brain pare nch ym a) and e xtra pare n-
ch ym al s e gm e nt of le nticulos triate  arte rie s  (conne cte d
to MCA) are  re lative ly fixe d. Be tw e e n th e s e  tw o s e g-
m e nts , th e re  is  a s m all m obile  s e gm e nt w h ich  unde r-
goe s  s tre tch ing by traum a w ith  re s ultant vas os -pas m
and/or th rom bos is  caus ing is ch e m ia in th e  involve d
vas cular te rritory. In ch ildre n, s ph e noid bone  is  not
fully de ve lope d and h e nce  brain h as  gre ate r m obility
th an s k ull bas e  in cas e  of viole nt de ce le ration. Th e s e
factors  facilitate  s tre tch ing of le nticulos triate  arte rie s
by traum atic force  caus ing vas os pas m  and th rom -
bos is .14 Is ch e m ia of bas al ganglia follow ing m inor
h e ad traum a in ch ildre n unde r 18 m onth s  of age  is
caus e d by vas os pas m  of le nticulos triate  arte rie s
w h ich  m anife s t as  naus e a, vom iting, drow s ine s s  and
h e m ipare s is . Th e  clinical picture  is  k now n as  Juve nile
h e ad traum a s yndrom e  (JH TS).13

Conclusion

Th is  cas e  re port de s cribe d m ine raliz ing angiopath y
caus ing bas al ganglia s trok e  in infants  afte r m inor
traum a as  a dis tinct clinico-radiological e ntity. MDCT
w ith  s agittal and coronal re cons truction is  m andatory
to diagnos e  th is  condition as  it de te cts  vas cular
calcification along cours e  of le nticulos triate  arte rie s .
Prognos is  in unilate ral s trok e  is  good,w h ile  infarcts
w ith  bilate ral (re curre nt) s trok e  h ave  s ignificant long
te rm  dis ability.
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