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Introduction

Brain abs ce s s  is  a s e rious  life  th re ate ning infe ction
of brain pare nch ym a.1 Th e  incide nce  of brain abs ce s s
varie s  from  8 - 10 %  of all intracranial s pace  occupying
le s ion in th e  de ve loping countrie s  w ith  a m orality rate
of approxim ate  10%  and m ay re ach  80%  if th e
abs ce s s  rupture s  into ve ntricular s ys te m .2,3 Its  pre -
vale nce  is  e s tim ate d to be  2-14% .4 It is  com m on in
3rd to 5th  de cade  of life  and m ale s  are  m ore  com m only

affe cte d th an fe m ale s .3

Th e  pote ntial of brain abs ce s s  to caus e  pe rm ane nt
ne urological dam age  and h igh  m ortality re q uire s
prom pt diagnos is  and tim e ly initiation of tre atm e nt.
Diagnos is  de pe nds  upon clinical pre s e ntations  and
ch aracte ris tic radiological findings . Difficultie s  in th e
diagnos is  are  m ainly due  to com bination of non
s pe cific clinical findings  and pos s ible  s im ilaritie s  in
th e  radiological appe arance  of brain abs ce s s  and
brain tum ors .5 Various  im aging m odalitie s  lik e s  com -
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INTRODUCTION: Brain abs ce s s  is  a s e rious  life  th re ate ning infe ction of brain pare nch ym a. Th e re  is  a h igh
m ortality rate  of approxim ate  10%  and m ay re ach  up to 80% . Due  to its  h igh  m orbidity and m ortality, th e re  is  a
ne e d of e arly diagnos is  and prom pt tre atm e nt. M RI plays  an im portant role  to diffe re ntiate  various  brain le s ions
due  to its  m ultiplane r capability and h igh  re s olution. Diffus ion-w e igh te d MRI (DW I) h as  be e n re porte d to be  ve ry
s e ns itive  and e fficie nt tool th an conve ntional MRI in diagnos ing brain abs ce s s  by virtue  of re s tricte d diffus ion.
To our k now le dge , no local data is  focus e d on Diffus ion-w e igh te d MRI s e ns itivity in th e  diagnos is  of brain abs ce s s .
Early diagnos is  th rough  Diffus ion-w e igh te d MRI w ould e lim inate  th e  ne e d for invas ive  diagnos tic and s urgical
proce dure s . For th is  purpos e  th e  s tudy w as  conducte d to de te rm ine  th e  diagnos tic accuracy of Diffus ion-W e igh te d
MRI in th e  diagnos is  of brain abs ce s s e s  tak ing h is topath ological findings  as  gold s tandard. Study w as  conducte d
in de partm e nt of Radiology and Im aging, Z iauddin Unive rs ity H os pital, Karach i. Th is  w as  a de s criptive  s tudy
done  from  M ay 2013 to Octobe r 2013. About 136 patie nts  w e re  include d in s tudy. RESULT: Am ong a group of
136 patie nts , 9 0 patie nts  w e re  m ale s  and 46 patie nts  w e re  fe m ale s  w ith  clinical s us picious  of brain abs ce s s .
O ut of 136 patie nts , 86 patie nts  diagnos e d as  brain abs ce s s  on h is topath ology. O ut of 86 patie nts , 85 w e re
pos itive  on Diffus ion w e igh te d im age s . Th e re fore , Diffus ion W e igh te d MRI h ad 9 8.83%  s e ns itivity, 9 4.0%  s pe cificity
and 9 7.05%  diagnos tic accuracy for th e  diagnos is  of brain abs ce s s . CONCLUSION: Th e  ove rall diagnos tic
accuracy of diffus ion w e igh te d MRI in th e  diagnos is  of brain abs ce s s  in patie nts  w ith  clinical s igns  and s ym ptom s
are  ve ry clos e  to h is topath ological findings .Diffus ion w e igh te d MRI s h ould be  re com m e nde d as  a routine  m e th od
in patie nts  w ith  clinical s us picion of brain abs ce s s ..
Key words: Magne tic re s onance  im aging, Diffus ion w e igh te d s e q ue nce , abs ce s s  and h is topath ology.
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pute d tom ograph y (CT) and m agne tic re s onance
im aging (MRI) h ave  be e n us e d for e arly de te ction of
brain abs ce s s .
Th e  ability to de te ct and diffe re ntiate  intracranial
le s ions  h as  m ark e dly im prove d w ith  introduction of
MRI. Th e re  is  no h arm ful ioniz ing radiation involve d
in MRI s canning, m ore ove r lack  of bone  artifact and
m ultiplane r capability of M RI h as  le d to th is
pre e m ine nce .6 Us ing Conve ntional MR im aging to
dis crim inate  diffe re nt intracranial le s ion is  ofte n a
ve ry ch alle nging tas k , and us ually follow  up s tudie s
and biops y proce dure s  are  re q uire d.7 Conve ntional
contras t-e nh ance d MRI re ve als  ring e nh ance m e nt of
a brain abs ce s s  th at is  s im ilar to th e  ring e nh ance -
m e nt of ne crotic brain tum ors . Th e  m anage m e nt of
th e s e  tw o dis e as e  e ntitie s  is  diffe re nt and can pote n-
tially affe ct th e  clinical outcom e .5

Diffus ion-w e igh te d MRI (DW I) h as  be e n re porte d to
be  ve ry s e ns itive  and e fficie nt tool th an conve ntional
CT and MRI in diagnos ing brain abs ce s s  by virtue  of
re s tricte d diffus ion.8,9  Brain abs ce s s  appe ars  h ype r-
inte ns e  w h e re as  oth e r intracranial m as s  le s ions
appe ar h ypointe ns e  on Diffus ion-w e igh te d M RI. 8,10

Lai PH  e t al s h ow s   th e  s e ns itivity and s pe cificity of
DW I for de te cting brain abs ce s s  are  9 5.2%  and 9 5.7%
re s pe ctive ly.10

To our k now le dge , no s tudy h as  found e m ph as iz ing
th e  role  of diffus ion w e igh te d im aging in brain abs ce s s
in local population but a local s tudy w as  conducte d
in 2012 re garding role  of Diffus ion W e igh te d MR
Im aging for ring e nh ancing brain le s ions .32  Th is  s tudy
w ill h e lp in de te rm ining th e  role  of Diffus ion-w e igh te d
MRI in m ak ing an e arlie r diagnos is  of brain abs ce s s
and confirm ing its  accuracy w ith  h is topath o-logical
findings  w h ich  w ill be  tak e n as  gold s tandard. Early
diagnos is  th rough  Diffus ion-w e igh te d M RI could
e lim inate  th e  ne e d for invas ive  diagnos tic and s urgical
proce dure s  and le ad to e arly initiation of tre atm e nt
and h e nce  w ill s ubs tantially re duce  th e  m orbidity of
th is  condition.

from  May 2013 to O ctobe r 2013 on 136 patie nts
th rough  non probability purpos ive  s am pling. Patie nts
of all age  groups  and of e ith e r ge nde r w ith  s us pe cte d
brain abs ce s s  w e re  include d in s tudy. Exclus ion cri-
te ria w e re  include , alre ady diagnos e d or tre ate d cas e
of brain abs ce s s , abs e nce s  of w e ll form e d ring
e nh ancing brain le s ion on contras t-e nh ance d MRI,
patie nt w ith  pos t radiation and pos t ch e m oth e rapy
h is tory, patie nt h aving k now n alle rgy to contras t
m e dia. Inform e d cons e nt w as  tak e n from  all patie nts
and MRI brain w as  pe rform e d w ith  1.5 Te s la Avanto
(SIEMENS). Typical brain protocol including s agittal
and axial T1–w e igh te d s pin e ch o, axial T2–w e igh te d
s pin e ch o, axial contras t e nh ance d T1-w e igh te d
im age s , coronal  FLAIR im age s  w e re  obtaine d. DW
im aging w as  pe rform e d in all patie nts  us ing a s ingle -
s h ot e ch o-planar (EPI) puls e  s e q ue nce  (TR/TE=
3000/9 0 m s ), w ith  m atrice s  of 128× 128 and a s e ction-
th ick ne s s  of 5 m m  w ith  a 1-m m  inte rs e ction gap. Th e
diffus ion-s e ns itiz ing gradie nt w as  applie d along th e
th re e  m ain axe s  (x, y, and z ). Th e  Im age  inte rpre tation
w as  done  by s e nior radiologis t w ith  m inim um  5 ye ars
of e xpe rie nce . H is topath ological findings  of all patie nts
w h o unde rgone  s urge ry w as  colle cte d and com pare d
w ith  Diffus ion-W e igh te d MRI findings . Data w as
analyz e d on SPSS ve rs ion 16 and  m e an ± SD for
age  w as  com pute d. A 2 x 2 table  h as  be e n cons tructe d
and s e ns itivity, s pe cificity, pos itive  pre dictive  value ,
ne gative  pre dictive  value  and accuracy of Diffus ion-
w e igh te d MRI for th e  diagnos is  of brain abs ce s s  w e re
e s tim ate d by tak ing h is topath ological findings  as  gold
s tandard. Stratification h as  be e n done  w ith  re gards
to age  and ge nde r to s e e  th e  e ffe ct of th e s e  factors
on outcom e . Fre q ue ncy and pe rce ntage s  w e re  calcu-
late d for ge nde r.

Materials and Methods

A pros pe ctive  de s criptive  s tudy conducte d in
Radiology de partm e nt of Z iauddin unive rs ity h os pital

Results

Out of 136 patie nts , 9 0 patie nts  (66.2% ) w e re  m ale
and 46 patie nts  (33.8% ) w e re  fe m ale . Me an age  of
th e  patie nt in our s tudy w as  45.43 ye ars  w ith  th e
s tandard de viation of 19 .04 ye ars . Age  of m os t of th e
patie nts  w e re  in be tw e e n 26 to 50 ye ars  (n=60),
follow e d by 51 to 75 ye ars  (n=45). Th e  low e s t num be r
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of patie nts  w e re  in th e  group of 76 ye ars  and above
(n=8).
Out of 136 patie nts , 86 patie nts  (63.23% ) h ad h is to-
path ologically confirm e d diagnos is  of brain abs ce s s
and re m aining 50 patie nts  (36.77% )  w e re  found out
to be  dis e as e  ne gative . 85 patie nts  w e re  true  pos itive
i.e ., diagnos e d corre ctly by Diffus ion W e igh te d MRI
w h ile  47 patie nts  w e re  true  ne gative  i.e  labe lle d as
dis e as e  ne gative  by Diffus ion W e igh te d MRI.
Out of 86 patie nts , 80 cas e s  (9 3.1% ) h ad bacte rial
abs ce s s , 4 cas e s  (4.6% ) h ad fungal and 2 cas e s
(2.3% ) s h ow e d protoz oa as  an e tiological age nt
(Fig.1).

Conce rning e tiology, no s pe cific findings  w e re  re gis -
te re d to diffe re ntiate  be tw e e n bacte rial, fungal and
protoz oal abs ce s s .

Figure 1: Type s  of brain abs ce s s  (Etiologic Dis tribution)

Th e  s e ns itivity of Diffus ion W e igh te d MRI w as  found
out to be  9 8.83%  and s pe cificity of 9 4%  in diagnos ing
brain abs ce s s  w ith  a gold s tandard of h is topath ology.
Th e   pos itive  pre dictive  value  w as  9 6.59 %  and  ne ga-
tive  pre dictive  value  w as  9 7.9 1% . Th e  diagnos tic
accuracy of Diffus ion W e igh te d MRI in diagnos ing
brain abs ce s s  w as  found out to be  9 7.05%  w ith  a
gold s tandard of h is topath ology. (Tab. 1).

Histopathology
Results

Diffus ion-W e igh te d MRI
RESULTS

Pos itive  (+ ve )

Ne gative  (-ve )

Pos itive
(+ ve )

Ne gative
(-ve ) Total

85

1

86

3

47

50

88

48

136

Se ns itivity       9 8.8%
Spe cificity        9 4.00%
Pos itive  pre dictive  value    9 6.59 %
Ne gative  pre dictive  value    9 7.9 1%
Diagnos tic accuracy 9 7.05%

Table 1: Diffus ion-W e igh te d MRI Re s ults

Figure 2: 26 ye ars  old young patie nt w ith  fe ve r and frontal
h e adach e . Diffus ion w e igh te d MR im age  s h ow s  h ype rinte nce

abs ce s s  cavity in righ t frontal lobe .

Figure 3: 76 ye ars  old m ale  w ith  fe ve r, h e adach e  and righ t s ide d
w e ak ne s s . Diffus ion w e igh te d im age  re ve als  m ultiple  h ype rinte nce

le s ions  involving le ft bas al ganglia and frontal lobe  w ith  m as s
e ffe ct and  m ode rate  m idline  s h ift turne d out to be  abs ce s s  on

h is topath ology.



Discussion

Brain abs ce s s  is  a s e rious  life  th re ate ning infe ction
of brain pare nch ym a.1 It accounts  for 8-10%  of all
intracranial m as s  le s ions  in th e  de ve loping countrie s
w ith  a h igh  m ortality rate  of approxim ate ly 80%  if th e
abs ce s s  rupture s  into ve ntricular s ys te m .2,3 its
pre vale nce  is  e s tim ate d to be  2-14% .4

In our s tudy, around 66%  of th e  s tudy population w as
m ale  (n=9 0), w h ile  re s t of th e  patie nts  w e re  fe m ale .
H igh e r proportion of m ale s  i.e ., 67.4%  w e re  diagnos e d
as  h aving brain abs ce s s  (n=58), w h ile  around 32.6%
w e re  fe m ale s  th at w e re  diagnos e d brain abs ce s s
(n=28). Sim ilar findings  w e re  s e e n in various  s tu-
die s .11,14 w h e re  th e  proportion of m ale s  w as  found
out to be  h igh e r th an fe m ale s  in brain abs ce s s .
Sim ilarly, m os t of th e  patie nts  in our s tudy th at w e re
diagnos e d brain abs ce s s  w e re  in th e  age  group 25-
50 ye ars . Th e s e  findings  w e re  s im ilar in oth e r s tudie s
w h ich  als o q uote d th at proportion of brain abs ce s s
w as  h igh e r in 3rd and 5th  de cade  of life .15,17

In our s tudy, th e  m os t com m on m icrobe  is olate d from
th e  pus  of brain abs ce s s  w as  of Bacte rial origin (9 3% ).
It w as  follow e d by fungal type  (5% ). Th is  finding w as
s im ilar to th e  s tudy conducte d in South  India, w h ich
als o re porte d bacte rial m icrobe s  to be  th e  m os t
com m on path oge n found in brain abs ce s s .18 Tw o
m ore  s tudie s  s h ow e d s im ilar findings  th at bacte rial
s pe cie s  w as  th e  m os t com m on path oge n caus ing
brain abs ce s s .19 ,20

Us ing Conve ntional MR im aging to dis crim inate
diffe re nt intracranial le s ion is  ofte n a ve ry ch alle nging
tas k , and us ually follow  up s tudie s  and biops y
proce dure s  are  re q uire d. Diffus ion w e igh te d MRI h as
s h ow n incre as e d s e ns itivity in th e  diagnos is  of
intracranial infe ctions .7

Our s tudy found out th at th e  s e ns itivity and s pe cificity
of diffus ion w e igh te d MRI to be  9 8.83%  and 9 4.0%
re s pe ctive ly in diagnos ing brain abs ce s s  tak ing h is to-
path ology as  gold s tandard. Th e  pos itive  and ne gative
pre dictive  value s  w e re  found out to be  9 6.59 %  and
9 7.9 1%  re s pe ctive ly, w h ile  th e  diagnos tic accuracy
w as  calculate d as  9 7.05%  (Tab. 1). Th e  re s ults  of our
s tudy w e re  com pare d w ith  th e  s tudie s  done  on th e
re late d topic i.e ., Lai PH 31 e t al th at s h ow e d th e  s e n-
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s itivity and s pe cificity of diffus ion w e igh te d MRI in
diagnos ing brain abs ce s s  w e re  9 5.2%  and 9 5.7%
re s pe ctive ly, w h e re as  th e  pos itive  and ne gative
pre dictive  value s  w e re  9 5.7%  and 9 5.2%  re s pe ctive ly.
Th e  diagnos tic accuracy of Lai PH  e t al s tudy w as
found out to be  9 5.5% . O ur s tudy h as  give n be tte r
diagnos tic accuracy of diffus ion w e igh te d MRI in
diagnos ing brain abs ce s s .
Application of DW I in dis tinguis h ing be tw e e n brain
abs ce s s e s  and cys tic or ne crotic brain tum ors  h as
be e n re porte d to be  us e ful in s e ve ral publications .21,23

K im  JY e t al s h ow e d h ype ninte ns e  s ignals  w ith in th e
abs ce s s  cavity w h ile  h ypointe ns e  s ignals  w e re  note d
in ne crotic brain tum ors , w h ich  in re s ult h e lpe d to
diffe re ntiate  be tw e e n brain abs ce s s  and ne crotic
brain tum our.24

Re ddy JS e t al s h ow e d h igh  s e ns itivity of diffus ion
w e igh te d MRI for th e  diffe re ntiation of brain abs ce s s
from  non-brain abs ce s s . Th e  s e ns itivity and s pe cificity
of diffus ion w e igh te d M RI w as  found out to be  9 6%
and 9 6%  re s pe ctive ly w h e re as  th e  pos itive  and
ne gative  pre dictive  value  w as  calculate d as  9 8%  and
9 2%  re s pe ctive ly in th e  above  s tudy.8

Th e  probable  factors  for re s triction in brain abs ce s s e s
th at re s ulte d in h ype rinte ns e  s ignal in diffus ion
w e igh te d MRI are  m icros copic organiz ation of th e
tis s ue s , h igh  vis cos ity of pus  re s ulting from  h igh
prote in, and diffe re nt type s  of viable  or de ad ce lls
along w ith  ne crotic tis s ue  and bacte ria, w h ich  colle c-
tive ly im pe de  th e  m icros copic m otion of w ate r
m ole cule s .25,26 Ebis u e t al s ugge s te d th at h igh
ce llularity and vis cos ity in th e  abs ce s s  cavity are  th e
lik e ly re as on for th e  im paire d diffus ion of w ate r
m ole cule  in abs ce s s .27

Oth e r s tudie s  s h ow e d th at re s tricte d diffus ion in a
ring-e nh ancing le s ion m igh t be  ch aracte ris tic but not
path ognom onic of brain abs ce s s . H artm ann e t al28

found re s tricte d diffus ion in one  m e tas tatic ade nocar-
cinom a and unre s tricte d diffus ion in one  pos tope rative
abs ce s s  cavity. Th e  re as ons  for re s tricte d diffus ion
in th is  particular m e tas tas is  re m ain uncle ar. Pos s ible
e xplanations  for h igh  s ignal inte ns ity on DW  im age s
of proce s s e s  oth e r th an pyoge nic brain abs ce s s
include  h igh  ce llularity and re duce d e xtrace llular
s pace , as  s e e n in lym ph om as  and m e dulloblas tom as .
In tw o cas e s  of lym ph om a, re s tricte d diffus ion w as
de m ons trate d as  h igh  s ignal inte ns ity on DW  im age s .
Tung e t al29  re porte d re s tricte d diffus ion in tw o cas e s
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of m e tas tas e s  and in one  cas e  of radiation ne cros is .
Fe w e r s tudie s  com pare d conve ntional MRI w ith
diffus ion w e igh te d MRI for diffe re ntiating abs ce s s
from  ne crotic brain tum or. Ch ang SC e t al30 s h ow e d
h igh  s e ns itivity of DW I as  com pare d to conve ntional
MRI, h aving s e ns itivity (9 3.3% ), s pe cificity (9 0.9 % ),
pos itive  pre dictive  value  (9 3.3% ) and ne gative  pre -
dictive  value  of (9 0.9 % ).
Fe w  oth e r s tudie s  h ave  als o com pare d diffus ion
w e igh te d M RI w ith  MR s pe ctros copy. Lai PH  e t al10

com pare d diffus ion w e igh te d MRI and MR s pe ctros -
copy and found th at DW  MRI is  m ore  e ffe ctive  and
accurate  as  it acq uire s  le s s  tim ing in diffe re ntiating
brain abs ce s s  from  ne crotic brain tum or. Th e y als o
s ugge s te d th at com bine d us e  of DW  MRI and MR
s pe ctros copy m ay im prove  re s ults  as  com pare  to
only s ingle  te ch niq ue  to diffe re ntiate  be tw e e n brain
abs ce s s  and ne crotic brain tum ors .
Th e re  w e re  fe w  lim itations  of our s tudy. It w as  a s ingle
ce ntre  s tudy, w h ich  can re s ult in s e le ction bias .
Diffus ion w e igh te d im age s  w e re  re ad in conjunction
w ith  routine  M RI s e q ue nce s  w h ich  can als o le ad to
bias  in m ak ing final diagnos is .
Finally th e  re s ult of our s tudy e ncourage d th e  us e  of
diffus ion w e igh te d MRI to rule  out th e  diagnos is  of
brain abs ce s s  s h ow ing its  h igh  s e ns itivity and s pe ci-
ficity, but brain abs ce s s  lik e  le s ions  can als o be  s e e n
in cys tic or ne crotic brain tum ors , e pide rm oid and
infarction.

Conclusion

Diffus ion w e igh te d s e q ue nce  in MRI e xam ination h as
an im portant role  in th e  diagnos is  of brain abs ce s s .
Th e  ove rall diagnos tic accuracy of diffus ion w e igh te d
MRI in th e  diagnos is  of brain abs ce s s  in patie nts  w ith
clinical s igns  and s ym ptom s  are  ve ry clos e  to
h is topath ological findings .
Diffus ion w e igh te d MRI pe rform e d in patie nts  w ith
s us pe cte d brain abs ce s s  im prove s  patie nt care  both
by e lim inating th e  ne e d for invas ive  diagnos tic and
s urgical proce dure s  and by ave rting de lays  be fore
m e dical tre atm e nt, w h ich  cons e q ue ntly re duce s
h os pital e xpe nditure .
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