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Introduction

M oyam oya dis e as e  is  de fine d as  an idiopath ic
intracranial vas cular dis orde r ch aracte riz e d by
progre s s ive  s te nos is /occlus ion of inte rnal carotid
arte rie s  te rm ini/proxim al ante rior ce re bral or m iddle
ce re bral arte rie s  w ith  s ubs e q ue nt de ve lopm e nt of
m ultiple  collate rals  at th e  bas e  of brain including
le nticulos triate  and th alam ope rforators  ve s s e ls  as
w e ll as  le ptom e ninge al and trans dural anas tom os is .1,2

Moya Moya is  a Japane s e  te rm , w h ich  m e ans  “h az y”
de rive s  its  pe culiar nam e  from  th e  angiograph ic
appe arance  of ce re bral ve s s e ls  th at re s e m ble s  a “puff
of s m ok e ”.3,4

Th e  ivy s ign is  a uniq ue , ch aracte ris tic m agne tic
re s onance  im aging (MRI) finding fre q ue ntly obs e rve d
in patie nts  w ith  m oyam oya due  to form ation of
le ptom e ninge al collate rals  de ve lope d be tw e e n e xte rnal
carotid and inte rnal carotid arte rie s .1 It can be
obs e rve d both  in pos t contras t T1-w e igh te d im age s
due  to th e  e nh ance m e nt of le ptom e ninge al collate ral
as  w e ll as  incre as e d num be rs  of pial ve s s e ls  and in
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A 2-ye ar old girl re fe rre d to our de partm e nt w ith  com plaint of trans ie nt is ch e m ic attack  and righ t s ide d h e m ipare s is ,
w as  inve s tigate d w ith  contras t e nh ance d MRI brain and tim e  of fligh t MRA and diagnos e d as  m oyam oya dis e as e
w ith  ivy s ign. Th e  ivy s ign is  a m agne tic re s onance  im aging (MRI) finding obs e rve d both  in pos t contras t T1-
w e igh te d im age s  (T1W I) and fluid atte nuate d inve rs ion re cove ry (FLAIR) im age s  due  to th e  de ve lopm e nt of
le ptom e ninge al collate ral and pial ne tw ork . Moyam oya dis e as e  is  a progre s s ive  m ultifocal occlus ive  arte riopath y
of unk now n origin and is  an infre q ue nt caus e  of ce re brovas cular accide nt in ch ildre n. Th e  patie nt w as  tre ate d
cons e rvative ly and re fe rre d to a h igh e r ce ntre  for s pe cific ne uros urgical re vas culariz ation s urge ry w h ich  h as
favorable  outcom e  but be caus e  of h is  fam ily dis agre e m e nt ce re bral re vas culariz ation s urge ry w as  not pe rform e d.
Ke y w ords : Moyam oya dis e as e , ivy s ign, le ptom e ninge al collate rals

ABSTRACT

Rehana Shaikh, Saba Sohail, Aiman Ashraf, Din Muhammad

De partm e nt of Radiology, Dow  Me dical Colle ge  / Civil H os pital (DUH S), Karach i, Pak is tan

fluid atte nuate d inve rs ion re cove ry (FLAIR) im age s
due  to s low  arte rial flow  in th e  le ptom e ninge al
collate ral vas cular ch anne ls .1,5 In th is  cas e  (approve d
by ERC of our Ins titute ), w e  pre s e nte d “ivy s ign” of
m oyam oya dis e as e  on MRI in a 2 ye ars  old fe m ale
patie nt. Additionally, w e  dis cus s  its  radiological fe ature s
and re vie w  th e  lite rature . Th is  cas e  h igh ligh ts  th e
im portance  th at e arly diagnos is  and m anage m e nt
le ads  to favorable  outcom e  in ch ildre n w ith  Moyam oya
dis e as e , w h ich  is  th e  purpos e  of re porting th is  cas e .

Cas e  Re port

A 2-ye ar-old fe m ale  ch ild born of non-cons anguine ous
m arriage  w as  adm itte d at our ins titute  w ith  com plaints
of w e ak ne s s  ove r le ft uppe r and low e r lim b for 10
days . Th e re  w as  als o h is tory of s udde n fall 3 tim e s
probably indicating trans ie nt is ch e m ic attack s . Th e re
w as  no h is tory of fe ve r, convuls ion, h e ad injury, bow e l
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z ation of s upraclinoid s e gm e nt of le ft inte rnal carotid
arte ry (ICA) and M1 s e gm e nt of le ft m iddle  ce re bral
Arte ry (MCA).  Re duce d calibe r of righ t CCA, M1 as
w e ll as  M 2 s e gm e nts  of righ t MCA and A1 s e gm e nt
of righ t ante rior ce re bral arte ry (ACA) w e re  als o s e e n
as  com pare d to le ft s ide . Collate rals  are  s e e n around
bas e  of brain w h ich  give s  “puff of s m ok e ” appe arance
(Fig. 2), m ore  on le ft s ide . Both  pos te rior ce re bral
arte rie s  (PCA) and pos te rior com m unicating arte rie s
(PcoA) w e re  prom ine nt. Bas e d on clinical and im aging
findings  th e  diagnos is  of m oyam oya dis e as e  w as
m ade . Th e  patie nt w as  tre ate d cons e rvative ly and
w as  re fe rre d to h igh e r ce ntre  for ce re bral re vas -
culariz ation s urge ry as  our ce ntre  is  not e q uippe d
w ith  s uch  k ind of pe diatric ne uros urge ry. But be caus e
of h is  fam ily dis agre e m e nt ce re bral re vas culariz ation
s urge ry w as  not pe rform e d.

or bladde r incontine ncy, los s  of cons cious ne s s , e ye
de viation, tongue  biting or e ar dis ch arge . Th e re  w as
no h is tory of de laye d m ile  s tone s , m e tabolic dis orde rs
or ne urologic dis e as e . Th e re  w e re  no ne urocutane ous
m ark e rs  or as ym m e try of face . Sh e  w as  born full-
te rm  w ith  vaginal de live ry. No h is tory of m e dical illne s s
or ne urologic dis orde r w as  re porte d in h e r pare nts
and oth e r fam ily m e m be rs . O n ne urological e xa-
m ination, gait w as  h e m iple gic, tone  w as  de cre as e d
ove r righ t s ide , pow e r w as  3/5 ove r le ft uppe r and
low e r lim b, de e p te ndon re fle xe s  w e re  e xagge rate d,
and plante r w as  e xte ns or ove r le ft s ide . Cranial ne rve
e xam ination w as  w ith in norm al lim it. Ch e s t, h e art and
abdom e n e xam ination w as  w ith in norm al lim its . Sk in
and m ucous  m e m brane  did not re ve al any unus ual
pigm e ntation, ras h  or pallor. H e m atological e xa-
m ination including ble e ding tim e , clotting tim e ,
proth rom bin tim e , prote in C &  S w e re  norm al. Sick ling
te s t w as  ne gative . CSF analys is  w as  unre m ark able .
Plain CT s can of brain w as  w ith in norm al lim it.  MRI
brain s h ow e d T2 and FLAIR h ype rinte ns e  s ignals  in
le ft bas al ganglia w ith  diffus ion re s triction and gyriform
h ype rinte ns e  s ignals  along le ft fronto-parie to-te m poral
re gion in FLAIR im age s  th at s h ow ing contras t
e nh ance m e nt in pos t-contras t im age s  (Ivy s ign).
Partial age ne s is  of corpus  collas um  w as  s e e n as  an
incide ntal finding (Fig. 1). MRA re ve ale d non-vis uali-

Figure  1:  MRI brain s h ow e d infarct in le ft bas al ganglia, collate ral
ve s s e ls  around bas e  of brain, Ivy s ign along le ft fronto-parie to-
te m poral re gion in FLAIR and pos t-contras t im age s  and partial

age ne s is  of corpus  collas um .

Figure  2:  TOF- MRA re ve ale d non-vis ualiz ation of s upraclinoid
s e gm e nt of le ft ICA as  w e ll as  le ft M1 s e gm e nt, re duce d calibe r

of righ t CCA, righ t M1 as  w e ll as  M2 s e gm e nts  and righ t A1
s e gm e nt, collate rals  giving “puff of s m ok e ” appe arance  m ore  on

le ft s ide  and prom ine nt bilate ral PCA as  w e ll as  PcoA.

Dis cus s ion

M oyam oya dis e as e  is  a non-ath e ros cle rotic pro-
gre s s ive  occlus ive  arte riopath y of th e  dis tal inte rnal
carotid arte ry and th e  proxim al m iddle  ce re bral as
w e ll as  ante rior ce re bral arte rie s  accom panie d w ith
de ve lopm e nt of m ultiple  collate rals .1,3 In Japane s e ,
Moya Moya m e ans  “h az y” or “puff of s m ok e ” due  to
ce re bral vas culature  appe arance  on angiograph y.3,4

Th e  condition is  bilate ral but as ym m e tric,6 as  s e e n
in our patie nt. Unilate ral involve m e nt can occur in
ch ildre n in about 18%  but us ually w ith in 2 ye ars  it
progre s s  to bilate ral involve m e nt.1 Moyam oya dis e as e
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s urgical re vas culariz ation s urge ry but be caus e  of h is
fam ily dis agre e m e nt ce re bral re vas culariz ation s urge ry
w as  not pe rform e d.
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h as  be e n re porte d w ith  b im odal age  dis tribution
s h ow ing h igh  pe ak s  at age  5 and low  pe ak s  at age
40,6,7 and fe m ale s  are  affe cte d ne arly tw ice  as  ofte n
as  m ale s ,2,8 our patie nt w as  als o 2-ye ar fe m ale .
Clinical m anife s tations  of m oyam oya dis e as e  diffe r
in ch ildre n and adults . In ch ildre n it m os t com m only
pre s e nts  w ith  trans ie nt is ch e m ic attack s  w ith  infarcts
pre dom inantly in th e  ICA te rritory, m ay accom panie d
w ith  m onopare s is , h e m ipare s is , aph as ia and
dys arth ria, our patie nt w as  als o pre s e nting w ith  th e s e
m anife s tations  w h ile  in adults  th e  s ubarach noid and/or
intra pare nch ym al ble e ding is  th e  pre vailing pre s e n-
tation.2,4

MRA is  th e  be s t im aging m odality to confirm  diagnos is
of m oyam oya dis e as e  w ith  s e ns itivity of 73%  and
s pe cificity of 100%  but w h e n MRA is  com bine d w ith
MRI brain th e  s e ns itivity can be  incre as e s  to 9 2% .8

MRA s h ow s  th e  occlus ion and narrow ing of dis tal
inte rnal carotid arte rie s  or proxim al part of ce re bral
ve s s e ls  w ith  collate ral arte rie s  w h ile  MRI s h ow s  an
infarct in ICA te rritory and ivy s ign,2,3 s im ilar findings
w e re  s e e n in our patie nt’s  MRA and MRI brain. Th e
‘Ivy s ign’ w as  firs t de s cribe d in 19 9 5 in pos t contras t
MR s e q ue nce s  but late r on, it w as  als o re porte d in
FLAIR im age s , due  to form ation of le ptom e ninge al
collate rals  de ve lope d be tw e e n e xte rnal carotid and
inte rnal carotid arte rie s  s e e n in approxim ate ly 70%
of m oyam oya patie nts .1,5,7 It w as  nam e d as  ivy s ign
due  to re s e m blance  w ith  ivy cre e ping on s tone s .5,7

Th e  ‘‘ivy s ign’’ re fe rs  to diffus e  le ptom e ninge al and
cortical e nh ance m e nt due  to form ation of collate rals
in pos t contras t MR im age s  and  le ptom e ninge al and
cortical h ype rinte ns ity due  to s low  arte rial flow  on
FLAIR im aging.1,5 Th e  gold s tandard im aging m e th od
for th e  diagnos is  and s urgical planning of m oyam oya
dis e as e  is  conve ntional ce re bral angiograph y e s pe -
cially for vis ualiz ation of s m alle r collate rals . H ow e ve r,
s ince  ce re bral angiograph y is  invas ive  and not e as y
to pe rform , particularly in pae diatric age  groups  as
w e ll as  due  to ris k  of radiation e xpos ure , non-invas ive
MRI and MRA are  th e  prim arily pre fe rre d im aging
m e th ods .7

Acute  m anage m e nt is  s upportive  but long-te rm
favorable  outcom e  is  ach ie vable  w ith  re vas cularization
s urge ry.4 So our patie nt w as  m anage d cons e rvative ly
and re fe rre d to a h igh e r ce ntre  for s pe cific ne uro-

Conclus ion

Th e  diagnos is  of m oyam oya dis e as e  is  now  e as ily
ach ie vable  w ith  m ode rn ne uroim aging te ch niq ue s
(MRI and MRA), e s pe cially in ch ildre n. It is  im portant
to be  fam iliar w ith  th e  clinical and MRI/MRA findings
in m oyam oya dis e as e  to m ak e  an e arly diagnos is .
Since  e arly diagnos is  and inte rve ntion w ill alte r th e
prognos is  and life  e xpe ctancy e s pe cially in pe diatric
patie nts . Conve ntional ce re bral angiograph y re m ains
th e  gold s tandard for diagnos ing and s urgical de cis ion
m ak ing for patie nts  w ith  s us pe cte d m oyam oya dis e as e .
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