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pe rm ane nt ne urologic com plications .5

Rapid e valuation of ICA by te ch nically advance d and
m inim ally invas ive  cros s  s e ctional im aging s uch  as
m ulti de te ctor com pute d tom ograph y angiograph y
(CTA) and m agne tic re s onance  angiograph y (MRA)
h as  ch ange d diagnos tic approach  to ICA e valuation.6

CTA h as  s e ns itivity and s pe cificity of 88%  and 89 % ,
re s pe ctive ly.7 Due  to ongoing de ve lopm e nt of th e  cros s
s e ctional im aging, DSA is  gradually re place d by MDCTA
and MRA in diagnos is  and follow  up of ICA. MDCTA
is  valuable  tool for de te ction of ICA in acute  s e tting of
SAH  and for th e rape utic planning w ith out an additional
diagnos tic DSA.8,9  Its  th re e  dim e ns ional capability and
pos t proce s s ing h e lp in as s e s s ing m orph ology of
ane urys m s , its  re lations h ip w ith  pare nt ve s s e ls  and
finding s uitable  w ork ing proje ction. On th e  oth e r h and,
MRA h as  ave rage  s e ns itivity and s pe cificity of 87
and 9 5% , re s pe ctive ly,2 but it is  lim ite d due  to long

Introduction

Th e  incide nce  of th e  Intracranial ane urys m s  (ICA) in
ge ne ral population is  0.2-8% 1 and are  us ually
dis cove re d w h e n rupture d; caus ing SAH  in 9 0%  of
cas e s .2 Le s s  fre q ue ncy th e y m anife s t as  m as s  e ffe ct
and dis cove re d incide ntally during ne uroradiologic
e xam ination pe rform e d for diffe re nt diagnos tic
purpos e s .
Prom pt radiological e valuation of rupture d intracranial
ane urys m  is  critical for de te rm ining appropriate
tre atm e nt. Curre ntly digital s ubtraction angiograph y
(DSA) is  cons ide re d as  gold s tandard for th e  de te ction
and th e rape utic de cis ion m ak ing re garding ICA.3,4

H ow e ve r, DSA is  invas ive  and cos tly w ith  0.5%  ris k  of
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Me th ods

Th is  is  a cas e  s e rie s  of patie nts  w h o unde rgone  CTA

w ith  clinical s us picion of ane urys m  be tw e e n 2006-

2009  at our diagnos tic radiology ce ntre , and include d

th os e  w ith  th e  diagnos is  of intracranial ane urys m s .

Patie nts  w ith  m is s ing re cords  or los t to follow  up w e re

e xclude d. Indications  w e re  s ubarach noid h e m orrh age ,

ch ronic h e adach e , 3rd cranial ne rve  pals y, h e m i

pare s is  and h e m iple gia.

CTA w as  pe rform e d on Tos h iba aq uilion 64 s lice  MDCT

m ach ine . Une nh ance d CT s can of range  e xte nding

from  craniove rte bral junction to ve rte x paralle l to orbito

m e atal line  w as  pe rform e d at Scan param e te rs  of

rotator tim e  0.5s e c/rotation, re cons truction inte rval

0.3m m , 120Kv/260m As , H P 41.0 and acq uis ition tim e

of 7 s e c. Th e n 80 m l of contras t m e dia iopam iro w as

inje cte d intrave nous  at 3.5 m l/s e c by us ing pow e r

inje ctor via canullae  in ante cubital ve ins . A bolus

track ing m e th od w as  us e d to ach ie ve  optim al

s ynch roniz ation of contras t m e dium  dis tribution w ith

s canning. Re gion of inte re s t(ROI) w as  place d w ith in

inte rnal carotid arte rie s  and s piral s can w as

autom atically s tarte d as  th re s h old of 80 H U(h ous te n

unit) is  ach ie ve d. Source  im age s  w e re  trans fe rre d to

w ork  s tation vitre a 3.9  for re form atting. Initial us e ful

re vie w  of axial im age s  w as  cons ide re d vital. Tw o

dim e ns ional m axim um  inte ns ity proje ction (MIP)

vie w s  and th re e  dim e ns ional MIP volum e  re nde re d

re cons tructions  w e re  re form atte d from  raw  im age s .

Th e  pre s e nce  of an ane urys m , s iz e , num be r, m or-

ph ology, its  pare nt and fe e ding ve s s e l w ith  collate ral

e xam ination tim e , incre as e d cos t, low  s patial re s olution
com pare d w ith  DSA and s us ce ptibility to m otion
artifact.10 So, MDCTA alone  is  cons ide re d a valuable
tool for th e  diagnos is , m anage m e nt and follow  up of
patie nts  w ith  ICA.
W e  re vie w e d th e  file s  of th e  patie nts  diagnos e d to
h ave  ICA at our ce ntre  w ith  th e  obje ctive  of de te cting
th e  role  of CTA in diagnos is  &  m anage m e nt of ICA
along w ith  s h ort te rm  follow  up.

circulation from  th e  circle  of W illis  w e re  de te rm ine d by

th e  e xpe rt radiologis ts  w ith  >10 ye ars  e xpe rie nce .

As s ociate d findings  i.e . h e m orrh age  &  s pas m  w e re

als o note d. All th e  patie nts  w e re  th e n follow e d up  for

m anage m e nt, any oth e r inte rve ntion &  m ortality.

Data w as  e nte re d and analyz e d in SPSS11.5.

Continuous  variable s  w e re  analyz e d as  m e ans  w ith

s tandard de viation. Cate gorical variable s  w e re  analyz e d

as  proportions  w ith  pe rce ntage s .

Re s ults

Total 18 patie nts  w e re  found to h ave  intracranial

ane urys m s  on MDCT be tw e e n ye ars  2006 to 2009 ;

th re e  w e re  e xclude d due  to incom ple te  re cords .  Me an

age  ± s tandard de viation w as  45.8±13.8. Six w e re

m ale s  (40% ) and 9  fe m ale s  (60% ). Tw o patie nts  h ad

co m orbid dis e as e s ; one  h ad diabe te s  m e llitus  &  oth e r

h ad is ch e m ic h e art dis e as e . Pre s e nting s ym ptom s /

diagnos is  of th e  patie nts  is  s um m ariz e d in (Tab. 1).

In 15 patie nts , m e an le ngth  ± s tandard de viation

(m inim um -m axim um ) of ane urys m  w as  7.6 ±3.6 (3-

12 m m ) and w idth  w as  6.2±2.5 (2-10 m m ). All h ad

s ingle  ane urys m . Signs  of rupture d ane urys m  w e re

found in nine  (53% ). Th e  Locations  &  as s ociate d

findings  along w ith  ane urys m s  are  s um m ariz e d in

(Tab. 2). Follow  up w as  done  for all th e  patie nts . Tw o

patie nts  e xpire d (17.6% ) w ith in 6 m onth s  of diagnos is ,

w h ile  oth e rs  w e re  alive  w ith  m e an follow  up tim e  of

7.6 m onth s  and m ajority w e re  be ing m anage d m e dically

w ith  anticonvuls ants  w ith out any furth e r inte rve ntion.

Table  1. Clinical ch aracte ris tics  of patie nts

Sym ptom /diagnos is n(% )

Ch ronic h e adach e

Subarach noid h e m orrh age

Ve rtigo

Motor De ficit

11 (73% )

9  (53% )

7 (46% )

H e m i pare s is /ple gia

Occulom otor ne rve  pals y

4 (26.8% )

2 (13.3% )
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One  of th e  e xpire d patie nts  w as  25 ye ars  old, pre s e nte d

w ith  h e adach e  &  righ t h e m iple gia, diagnos e d to h ave

SAH  and a rupture d 9 × 7 m m  ane urys m  w as  found on

MDCTA in pos te rior ce re bral arte ry(PCA). Oth e r e xpire d

patie nt w as  60 ye ars  old diabe tic m ale  w ith  le ft h e m i

pare s is  &  s ubarach noid h e m orrh age  w ith  6× 6m m

involving m iddle  ce re bral arte ry(MCA) ane urys m

as s ociate d w ith  intrace re bral h e m atom a.

ide al radiological diagnos tic tool is  re q uire d for th is

m e dical e m e rge ncy, w h ich  s h ould be  accurate , e as y,

noninvas ive  and re adily available  and provide  pragm atic

inform ation re garding appropriate  m anage m e nt. Due

to all th e s e  advantage s , MDCTA is  re placing DSA.8,9

Pre vious  s tudie s  h ave  als o s h ow n h igh  s e ns itivity and

s pe cificity of CTA in e valuation of ICA of at le as t up to

5 m m .Th e re  is  s om e  variation in th e  m inim um  s iz e

pick e d up by CTA in pre vious  s tudie s . Yom am oto e t al

and Aok i e t al als o s h ow n th at ane urys m s  of ≥ 3 m m

are  pick e d up by CTA.11,12 Eis e n e t al re porte d th e

de te ction of up to 2m m  s iz e  ICA.7,12 Our re s ults

corre s pond to Eis e n findings , as  th e  m inim um  s iz e  of

ICA de te cte d in our cas e  s e rie s  w as  2× 3 m m .

In th e  lite rature , 85%  of ane urys m s  are  re porte d to be

found at polygon of W illis  and ante rior ce re bral arte ry

is  re porte d to be  th e  m os t com m on s ite  of all. H ow e ve r,

in our cas e  s e rie s  m iddle  ce re bral arte ry w as  m os t

fre q ue nt s ite  follow e d by pos te rior ce re bral arte ry.

Sch w artz  e t al re porte d th at SAH  m igh t obs cure  th e

ICA,13 but w e  found th at by us ing incre as e d load of

contras t m e dium  ve s s e ls  be cam e  m uch  de ns e r th an

s urrounding blood. Young e t al als o s trongly re com m e nd

CTA for e valuation of SAH ,14 w h e n DSA is  le as t h e lpful.

valliblanca e t al de m ons trate d th at CTA w as  able  to

triage  patie nts  be tw e e n e ndovas cular and ne uros urgical

tre atm e nt options  in a s ignificant num be r of cas e s .15

Nae l e t al and H oh  e t al s tate d th at corre ct m anage m e nt

de cis ion w as  m ade  for 9 6%  of patie nts  bas e d on CTA

alone .6,16 In our cas e  s e rie s , all patie nts  w e re  be ing

m anage d for ICA bas e d on MDCTA and no furth e r

inte rve ntion i.e . MRA &  DSA w as  done .

Table  2. Locations  &  as s ociate d findings  w ith  ane urys m s .

Ch aracte ris tics n (% )

Locations

Middle  Ce re bral Arte ry

Le ft

Righ t

Pos te rior Ce re bal Arte ry

Le ft

Righ t

Righ t Ante rior ce re bral arte ry

Inte rnal Carotid Arte ry

Bas ilar Arte ry

Ante rior Com m unicating arte ry

Associated Findings

Vas cular Spas m

Plague /Th rom bos is

H e rm atom a

Inch e m ic infarct

4 (26.8% )

2 (13.3% )

2 (13.3% )

2 (13.3% )

1 (6.7% )

1 (6.7% )

2 (13.3% )

1 (6.7% )

4 (26.8% )

4 (26.8% )

3 (19 .1% )

1 (6.7% )

Dis cus s ion

In our cas e  s e rie s  of 15 patie nts , m e an age  ± s tandard

de viation w as  45.8±13.8. Six w e re  m ale s  (40% ) and

9  fe m ale s  (60% ) w ith  m e an le ngth  ± s tandard de viation

of ane urys m  w as  7.6 ±3.6 (3-12 m m ) and w idth  of

6.2±2.5 (2-10 m m ). All h ad s ingle  ane urys m . Signs  of

rupture d ane urys m  w e re  found in nine  (53% ) and tw o

e xpire d (17.9 % ).

Th is  is  s ingle  ce ntre  s tudy w ith  s h ort te rm  follow  up of

patie nts . All live  patie nts  w e re  be ing m anage d bas e d

on th e  MDCTA findings  and no furth e r inte rve ntion

w as  done  till th e  follow  up tim e . As  9 0%  of th e  ICAs

are  de te cte d w h e n th e y rupture  producing SAH , an

Conclus ion

Our cas e  s e rie s  s upports  th e  us e  of MDCTA alone  for

th e  e ffe ctive   e valuation of ICA of = 2 m m  w ith out any

furth e r inve s tigations .
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Figure  1B. As s ociate d bilate ral frontal lobe  h e m atom a

Figure  1A. 60ye ars , m ale , ACA ane urys m

Figure  2. 60ye ars , fe m ale , Le ft MCA ane urys m , w ith  s pas m

of MCA at its  origin and dis tal to ane urys m

Figure  3. 38 ye ars , fe m ale - bas ilar arte ry ane urys m

Figure  4. 40 ye ars , fe m ale  - bilobe d Righ t MCA ane urys m

Figure  5. 50 ye ars , Fe m ale - Le ft dis tal inte rnal carotid arte ry
ane urys m
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