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Background

Sus ce ptibility-w e igh te d im aging (SW I)  is   an  MRI
s e q ue nce  aim ing to e nh ance  contras t in MR im aging.
Th e  s us ce ptibility inform ation adds  valuable  data to
w h at is  alre ady available  w ith  conve ntional s pin
de ns ity, T1 and T2 w e igh te d im aging. SW I offe rs
inform ation about any tis s ue  th at h as  a diffe re nt
s us ce ptibility from  its  s urrounding s tructure s  s uch
as  de oxyge nate d blood, h e m os ide rin, fe rritin, and
calcium .1

Studie s  h ave  s h ow n th at SW I is  m ore  s e ns itive  in
de te cting h e m orrh age  ins ide  acute  infarct le s ions

th an CT and 2D gradie nt re calle d-e ch o (2D-GRE =
T2*) w e igh te d im aging. SW I is  s o s e ns itive  th at it
can de te ct m inute  am ount of h e m orrh age , putting in
cons ide ration th at e arly de te ction of h e m orrh age
ins ide  acute  infarction re s tricts  th e  us e  of th rom bolytic
drugs  and m inim iz e s  th e  de ve lopm e nt of large
h e m atom a th at ne e ds  to be  e vacuate d s urgically.3

Th e  aim  of th is  s tudy w as  th e  furth e r ch aracte riz ation
of brain le s ion ide ntifie d on conve ntional MRI w ith
th e  h e lp of SW I.
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OBJECTIVE: To de te rm ine  th e  s e ns itivity of SW I in furth e r ch aracte riz ation of brain le s ions  ide ntifie d on
conve ntional MR im aging. METHODS AND MATERIALS: A de s criptive  cros s  s e ctional re tros pe ctive  s tudy w as
pe rform e d in 3 m onth s  pe riod (Nove m be r 2009  till January 2010). 120 patie nts  w ith  s ignal abnorm ality on
conve ntional MRI s e q ue nce s  w e re  include d, w h ile  gros s ly norm al brains  on conve ntional MRI w e re  e xclude d
from  th e  s tudy. MRI w as  pe rform e d on ach ie va nova dual Ph ilips  1.5 Te s la. Initially routine  conve ntional T1, T2
and FLAIR im age s  w e re  obtaine d w ith  5 m m  s lice  th ick ne s s  and gap of 1 m m  be s ide  DW I. SW I w as  th e n
pe rform e d w ith  protocol TR-15 m s , TE-6 m s , flip angle -30 de gre e , 120 s lice s  th rough  brain. Findings  w e re  ana-
lyz e d on w ork s tation by tw o radiologis ts  for pre s e nce  of blood products , vas cularity and calcifications  appe aring
as  low  s ignal. RESULTS: 120 patie nts  w ith  brain le s ions  on conve ntional MRI w e re  analyz e d on SW I s e q ue nce .
O ut of 120 patie nts  9 0 patie nts  (75% ) w e re  confide ntly ch aracte riz e d on conve ntional MRI w h ile  30 patie nts
(25% ) re m aine d unclas s ifie d. Am ong 9 0 confide ntly diagnos e d patie nts  76 patie nts  (84.4% ) got no additional
inform ation, w h ile  in 14 patie nts  (15.6% ) th e re  w as  ch ange  in th e  diagnos is . Out of 30 unclas s ifie d patie nts   8
patie nts  (26.6% ) h ad no additional inform ation, w h ile  in 22 patie nts  (73.4% ) th e re  w as  role  of SW I in ch aracte riz ation.
CONCLUSION: SW I te ch niq ue  adds  only a fe w  m inute s  to th e  curre nt protocol of brain MRI but its  us e  s ignificantly
im prove s  th e  patie nt care  and m anage m e nt and th e re fore  s h ould be  routine ly pe rform e d in patie nts  w ith  s ignal
abnorm ality de te cte d on conve ntional MRI.
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Materials & Methods

A de s criptive  cros s  s e ctional re tros pe ctive  s tudy w as
pe rform e d in 3 m onth s  pe riod (Nove m be r 2009  till
January 2010). 120 patie nts  w ith  s ignal abnorm ality
on conve ntional MRI s e q ue nce s  w e re  include d, w h ile
gros s ly norm al brains  on conve ntional MRI w e re
e xclude d from  th e  s tudy. MRI w as  pe rform e d on
ach ie va nova dual Ph ilips  1.5 Te s la. Initially routine
conve ntional T1, T2 and FLAIR im age s  w e re  obtaine d
w ith  5 m m  s lice  th ick ne s s  and gap of 1 m m  be s ide
DW I. SW I w as  th e n pe rform e d w ith  protocol of TR-
15 m s , TE-6 m s ; flip angle -30 de gre e , 120 s lice s
th rough  brain. Findings  w e re  analyz e d on w ork s tation
by tw o radiologis ts  w ith  five -ye ar e xpe rie nce , for th e
pre s e nce  of blood products , vas cularity and calcifi-
cations  appe aring as  low  s ignal.

Results

120 patie nts  w ith  brain le s ions  on conve ntional MRI
w e re  analyz e d on SW I s e q ue nce . Out of 120 patie nts
9 0 patie nts  (75% ) w e re  confide ntly ch aracte riz e d on
conve ntional MRI w h ile  30 patie nts  (25% ) re m aine d
unclas s ifie d. Am ong 9 0 confide ntly diagnos e d patie nts
76 patie nts  (84.4% ) h ad no additional inform ation,
w h ile  in 14 patie nts  (15.6% ) th e re  w as  a ch ange  in
th e  diagnos is . O ut of 30 unclas s ifie d patie nts , 8
patie nts  (26.6% ) h ad no additional inform ation, w h ile
 in 22 patie nts  (73.4% ) th e re  w as  a role  of SW I in
th e ir ch aracte riz ation. (Tab. 1)

Table 1

Discussion

H igh -re s olution s us ce ptibility w e igh te d im aging (H R-
SW I) us e s  th e  blood oxyge nation le ve l de pe nde nt
(BOLD) induce d ph as e  diffe re nce  be tw e e n ve nous
blood and th e  s urrounding brain tis s ue .1-3 More ove r,
H R-SW I w as  re ce ntly re porte d as  be ing able  to
de m ons trate  th e  m agne tic s us ce ptibility diffe re nce s
of various  tis s ue s  and to incre as e  th e  s e ns itivity to
th e  s us ce ptibility e ffe ct of m icro ve nous  s tructure s
and blood products .1-3 Th e re fore , th is  nove l im aging
te ch niq ue  can be  us e d for noninvas ive  vis ualiz ation
of norm al or path ologic vas cular s tructure s  th at are
not vis ible  on conve ntional MR im aging.4 SW I h as
be e n applie d m ainly in th e  as s e s s m e nt of various
vas cular and h e m orrh agic brain dis orde rs , s uch  as
arte riove nous  m alform ations , (Fig. 1) occult low -flow
vas cular le s ions , and cave rnous  m alform ations .4-6

Als o ve ry h e lpful in e valuation of traum atic brain
injurie s  (Fig. 2)

Figure 1: axial brain im age s  T1W , T2W  and SW I im age s . An
arte riove nous  m alform ation is  w e ll s e e n on SW I s e q ue nce s  as

com pare  to routine  s e q ue nce s .

Pre vious  re ports  s h ow e d th e  adde d value  of  SW I
in  brain  tum or  im aging com pare d w ith  conve ntional
MR im aging.4-6 Se h gal e t al4 s h ow e d th e  adde d value
of H R-SW I in brain tum or ch aracte riz ation com pare d
w ith  conve ntional MR im aging be caus e  of its  ability
to h igh ligh t blood products  and ve nous  vas culature
be tte r. On th e  oth e r h and, h igh -grade  gliom as  contain
a re lative ly large  am ount of de oxyh e m oglobin, w h ich
is  probably re late d to angioge ne s is  and an incre as e d

RESULTS

120 patients
With brain lesions on

conventional MRI

90 patients (75%)
Confidently

characterized
On conventional MRI

30 patients (25%)
UNCLASSIFIED

76 patients (84.4%)
No additional
information

14 patients (15.6%)
Change in

diagnosis’’’’’’

8 patients (26.6%)
No additional
information

22 patients (73.4%)
Helped in

characterization
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tum or blood s upply, and th is  can ge ne rate  s us ce p-
tibility e ffe cts  and caus e  s ignal inte ns ity los s .7

s h ould be  routine ly pe rform e d in patie nts  w ith  s ignal
abnorm ality de te cte d on conve ntional MRI.

Figure 2: Axial plain CT, T1W , T2W  and SW I im age s  from  a
patie nt w ith  traum atic  brain injury due  to TB m otor ve h icle  accide nt.

A SW I im age  de m ons trate s  it w e ll.

Ne uroim aging-bas e d de te ction of ce re bral m icro-
h e m orrh age  h as  attracte d grow ing atte ntion in pati-
e nts  w ith  ce re brovas cular dis e as e  and de m e ntia.8-9

Re ce ntly introduce d s us ce ptibility-w e igh te d im aging
is  an advance  of th e  us ual T2*-w e igh te d MR im aging
th at e nh ance s  contras t from  local s us ce ptibility tis s ue
variations  and can de pict up to 67%  m ore  ce re bral
m icroh e m orrh age s  th an can conve ntional T2 im a-
ging.11

Earlie r obs e rvations  from   noninvas ive  MR im aging
docum e nte d incre as e d iron conte nt in th e  globus
pallidum  and th e  s ubs tantia nigra in Alz h e im e r
dis e as e  and oth e r de m e nting conditions .12-13 Tw o
re ce nt s tudie s 14-15 us e d ph as e -corre cte d MR im aging
in patie nts  w ith  Alz h e im e r dis e as e . In th e  firs t one ,
a s tatis tically s ignificant incre as e  in iron conce ntration
w as  m ainly obs e rve d in th e  h ippocam pus , parie tal
corte x, putam e n, caudate  nucle us , and de ntate
nucle us  of patie nts  w ith  Alz h e im e r dis e as e . A s ub-
group analys is  of s e ve re  ve rs us  m ild Alz h e im e r
dis e as e  re ve ale d th at th e  parie tal corte x w as  th e
only re gion s h ow ing a s tatis tically s ignificant diffe re nce
be tw e e n patie nts  w ith  m ild Alz h e im e r dis e as e  and
h e alth y control s ubje cts .
SW I te ch niq ue  adds  only a fe w  m inute s  to th e  curre nt
protocol of brain MRI but its  us e  s ignificantly im prove s
th e  patie nt care  and m anage m e nt and th e re fore
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