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definition

focal, intracerebral
infection that begins

as a localized area of
cerebritis and
develops into a
collection of pus
surrounded by a

well-vascularized
capsule

E. Johnson JP. Ciin Infect Dis 1997: 25:763-781



Table [. Agc and sex distribution of brain abscess patients

Age group Males

(years) Femiles
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Predisposing Conditions and | ::::

Microbiology

Predisposing Condition

Usual Microbial Isolates

Otitis media

Streptococci

mastoiditis Bacteroides and Prevotella
Enterobacteriaceae
Sinusitis Streptococci, Bacteroides

Enterobacteriaceae,
5. aureus,
Haemophiius

Dental sepsis

Mixed Fusobacterium, Prevotella
Bacteroides streptococci

Trauma
or postneurosurgical

5. aureus, streptococci.
Enterobacteriaceae, Clostridiuma




Lung abscess
empyema
bronchiectasis

Fusobacterium, Actinomyces,
Bacteroides and Prevotella
streptococci, Nocardia
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Bacterial endocarditis

5. aureus, streptococci

Congenital heart disease

Streptococci, Haemophilus

Meutropenia

gram-negative bacilli,
Aspergillus, Mucorales, Candida

Transplant Aspergillus ,Candida ,Mucorales,
Entercobacteriaceae, Nocardia T
gaondii

HIV T. gondii, Nocardia

Mycobacterium
Listeria monocytogenes,
Cryptococcus neoformans
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location o

Table 4 Location of abscesses m the 49 patients with brain abscess

Location No. (%) of cases”
Frontal 18 (35)

Temporal 9 (17)

Paretal 13 (25)

Posteria fossa 5 (10)
Deep-seated 3 (6)

Subdural 4 (8)

*Six patients had multiple abscesses

Eur J Clin Microbiol Infect Dis (z007) 26.1—i1
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Pathogenesis -

o 1 contiguous focus of infection
» MOSst common

» middle ear, mastoid cells, or paranasal sinuses.
o Ofitis menia : femporal iobe , cerebelium

o Paranasal sinusitis : frontal lobe

» sphenoid sinusitis: temporal lobe |, sella turcica

» molar teeth : frontal lobe
|
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¢ 2 hematogenous from a distant focus of
infection.

o usually multiple
» higher mortality

» chronic pyogenic ng diseases

lung abscess, bronchiectasis, empyema, and cystic
fibrosis

» wound and skin, osteomyelitis,
» pelvic infection
+ cholecystitis, intra-abdominal infections
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cyanotic congenital heart disease
TOF or TGA

vacterial endocarditis
Hereditary hemorrhagic telangiectasia
oulmonary arteriovenous malformations

afier esophageal dilation
after sclerosing therapy for esophageal varices.

« E SF E 55 B
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Natural History of Infection :

e A canine model after inoculation of a-
hemolytic streptococci

e four stages of brain abscess evolution
» early cerebritis (days 1 to 3)
» late cerebritis (days 4 to 9)

» early capsule formation (days 10 to 13)
+ late capsule formation (day 14 and later

Brilt RH, Enzmann DR, YeagerAS:. J Neurosurg 71587, 55:550-603
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e carly cerebritis stage

» acute inflammatory
infiltrate with visible
bacteria on Gram
stain and marked
edema surrounding
the lesion.

» NoO contrast
enhancement



e |ate cerebritis stage

+ The center of the lesion becomes necrotic,

» macrophages and fibroblasts invade the
periphery.
» proliferate blood vessel surrounding lesion
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e early capsule formation
» necrotic center decrease In size

» development of a collagenous capsule that is less
prominent on the ventricular side of the lesion

» cerebral edema starts to regress durnng this
stage.



e |ate capsule formation

» the collagen capsule was complete
circumferentially

» Increased In density and thickness
» The wall of abscess consists
inner inflammatory layer

middle collagenous layer
outer gliotic layer.
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e Similar findings in anaerobic

e capsule formation could not be divided into

early and late stages because of delayed
encapsulation.

Britt RH, Enzmann DR, Placone Jr RC,. J Neurosurg 1384; 60:1148-1158.
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e Capsule formation was less prominent on the
ventricular than on the cortical surface

e because differences in vascularity between
cortical gray and wnite matter allowed greater

fibroblast proliferation on the cortical side of
the abscess.

e tendency to rupture into ventricular system
rather subarachnoid space
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Host Defense Mechanisms

e early cerebritis stage,

» border around area of inoculation, composed of

acute inflammatory cells, < neutrophils, plasma
cells, and mononuclear cells.>

» production proinflammatory cytokines {IL)-1a, IL-

1B, IL-6, and TNF-a occurred 1 to 6 hours after
exposure
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e |ate cerebritis stage
» macrophages
+ fibroblasts
» reticulin formation sumrounds necrotic center.

¢ capsule formation
» Increased fibroblasts , macrophages
» mature collagen deposited

« then, necrotic center decrease in size
» while gliosis develops outside the capsule
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CLINICAL PRESENTATION
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Symptom or Sign Frequency (%)
Headache ~70
\lental status changes <70
-ocal neurologic deficits >60
Fever 45-50

Mandell, Bennett, & Dolin: Principles and Practice of Infectious Diseases, eth ed.

Seizures 25-35
Nausea and vomiting 25-20
Nuchal rigidity 29
Fapilledema 20




Classical triad of headache, neurol deficits,
fever seen In 25%*

*Loftus CM, Osenbach RK, Biller J: Diagnosis and management of brain abscess. In: Neurosurgery, second edition, Vol. 1ll, Wilkins
RH, Rengachary SS (eds) McGraw-Hill, New York 1996; 3285-3298



e indolent to fulminant

e due 1o size and location of a space-occupying
lesion

¢ [he headache may be moderate to severe
¢ hemicranial or generalized

e Sudden worsening headache, with a new

onset of meningismus, may rupture abscess
into ventricular space



e nocardial brain
abscess

e presence of

pulmonary, skin, or
muscle lesions.




e Aspergillus brain abscess

manifest signs of a stroke syndrome

secondary to ischemia or
iIntracerebral hemorrhage, or both

signs of meningeal irritation are rare

e immunocompromised usually
present with nonspecific findings
I.e., alteration in mental status, or
seizures, or both

e evidence of aspergillosis involving
other organ



e CNS toxoplasmosis

o Immunocompromised

e variable,

Insidious process over several weeks
acute onset with a confusional state

o Initial symptoms and signs focal or nonfocal

» basal ganglia and brain stem,

extrapyramidal symptoms resembling Parkinson's
disease

o some develop a diffuse, rapidly fatal
encephalopathy



e CNS cryptococcosis
e meningitis and encephalitis

INDIAN PEDIATRICS VOLUME 4__NOVEMBER 17, 2006



Differential diagnosis of ring- 1

enhancing cerebral lesions ¢

o Brain abscess
o Primary or metastasis brain tumor

¢ Subacute ischaemic infarction



H7---- 51-6
H 2-6
%+% * %@ $ (NWNCE& @



%% F*'

P& @IBH (P $& :: %% %S @ %
3 95 Q#HI(BH D
YN% $*(%:$ %+% C$9% # $:;
S & *@ #$& &S, #;,;:% $
C9@ %S
#H S %%" ( $& ) $ %% S (
J$%% ') $#H I #

#$ ( ("% " % %C %% (
$: $$# && $+ %D



see

ki
3 R

CT brain -

¢ hypodense center surrounded by smooth,
regular thin-walled capsules with areas of ring
enhancement.

¢ surrounded by variable hypodense area of brain
edema

¢ areas of low attenuation without enhancement,
during the early cerebritis
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CT brain T

¢ a 'ring or ‘doughnut’ representing spherical
wall or capsule of abscess

¢ contrast enhancement being result of

breakdown of blood-brain barrier and
hypervascularity of the granulation tissue

¢ nonenhancing abscess centre is pus or
nonviable debris

« commonly extensive edema of vasogenic
type in surrounding white matter.

Grainger & Allison’s Diagnostic Radiology: ATextbook of Medical Imaging, «th ed
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¢ Differentiation between pseudo-capsule and true

capsule may be achieved by delayed scanning
after IV contrast medium, in cerebritis stage the
centre of the lesion will fill in with contrast
medium, whereas with mature abscess, there is
never enhancement of the pus-filled centre.

¢ thick or markedly irregular wall suggests a
tumor rather than an infective lesion
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CT brain ‘s

¢ capsule is usually less well developed on
ventricular side than on cortical side.

+ useful for following the course of brain
abscess

¢ although after aspiration, improvement in the

CT appearance may not be seen forupto 5
weeks or longer.
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CT in cerebritis stage 113




CT in capsule formation stagg:




¢ more sensitive than CT
e variable & change with the stage of abscess

o therapy with corticosteroids can decrease
enhancement seen with bath CT and MR
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MRI in early cerebritis stage .t

¢ Ti-weighted images

» poorly delineated enhancing areas within the

iIsointense to mildly hypointense edematous
region.

¢ [:-weighted images

» ill-defined subcortical hyperintense zone
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MRI in late cerebritis stage 3

¢ Ti-weighted images

» thick somewhat irregularly marginated rim
appears isointense to mildly hyperintense

T:-weighted images

» central necrotic area is hyperintense to brain

tissue and rim isointense to relatively
hypointense
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MRI in early & late capsule sors

stage -

¢ collagenous abscess capsule is visible prior to
contrast
» thin-walled isointense to slightly hyperintense

ring that becomes hypointense on T2-weighted
MRIs.
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CT and MRI in fungal brain boes

abscess ¢

o sensitive but not specific

o Aspergillosis : finding of a cerebral infarct in a

patient with risk factors for invasive
aspergillosis should suggest that diagnosis.

o Rhinocerebral mucormycosis : characteristic

changes, including sinus opacification, erosion
of bone, and obliteration of deep fascial planes



e brain abscesses may mimic necrotic
tumours and cystic metastases

e both clinically and radiologically, and
imaging findings may be
indistinguishable on conventional MRI
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Diffusion-weighted MRI features of brain abscess and cystic
or necrotic brain tumors
Comparison with conventional MRI

Shih-Chin Chang®, Ping-Hong Lai™*, Wei-Liang Chen®, Hsu-Huei Weng”, Jih-Tsun Ho®,
Jyh-Seng Wang, Chuan-Yu Chang®, Huay-Ben Pan®, Chien-Fang Yang®

¢ 11 brain abscesses and 15 cystic or necrotic
brain tumors

e |n all pyogenic abscesses: Increased signal
in DWland ADC maps showed restricted
diffusion in the abscess cavity

e All cystic or necrotic tumors but one showed
low signal intensity on DWI and high ADC
values

Joumal of Clinical Imaging 26 (2002) 227236



Clinival data amd imaging lindings in patienis with brsin abscess and cvstic or noortic braim lumers
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Ti-weighted axial MR 1image T2-weighted axial MR image
Surgical Neurology 66 (2006) 246251
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Diffusion-weighted MR 1mage ADC map

Surgical Neurology 66 (2006) 246-251
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DWI yielded

e a sensitivity of 93.33%
e a specificity of 90.91

e a PPVof 93.33%
e aNPVof 90.91%

Joumal of Clinical Imaging 26 (2002) 227236



Role of diffusion-weighted MR in differential
diagnosis of intracranial cystic lesions

Y. Biikte®, Y. Paksoy™", E. Genc®, A.U. Uca®

Table 3  Signal characteristics of the lesions on diffusion-weighted imaging

Lesian Hypointense Hyperintense |zaintense
MumBbear & Mumber o MUmber .
AbECass 0 1} 2 1040 ] 0
All malignant lesions 25 82 3 10 2 7
Frii nary Lo ir W 1] ) i 10
Metastass & 73 3 27 ] 1]
Tabled Sensitivity and specificity of diffusion weighted imaging in the differential diagnosis of lesions (numbers)
| rue False posi-  False nega-  lrue nega-  Sensiowvity  speciicity PRV MEY
positive Live Live Live
Abscess/malignancy 2 3 ] 7 100 ) Bi 100
Abscess/primary tumour 7 1} 0 19 100 100 100 100
Abscais/metastasis 22 3 LI B 100 73 1 100

PRV, prsitive predictive value; NPY, negative predictive valie. (Odds ratine 0.8R0; 95% ronfidence infervals: 0.761; 1.017).

Clinical Radiology (2005) 60, 375-383



MR spectroscopy

¢ Metabolic information about healthy and
pathologic tissues can be obtained

MR spectroscopy to supplement

morphologic information obtained with
imaging modalities.



MR Spectroscopic Findings in Patients with Brain Abscess or Tumor

LA
Patient (I r
No. Final Diagnosis Metabolites Detected* : : bd
1 Brain abscess Lactate {++), acetate [+ + +), succinate [+ +), ®

valine or leucine (+ +), alanine {+), unknown
metabolite A (2.2 ppm), unknown metabolite E

(3.8 ppm)

1t Brain abscess Lactate (++ +), acetate (+ +), succinate (+ +),
valine or leucine (+ +), alanine ( +), unknown
metabolite A (2.2 ppm)

2 Brain abscess Lactate (+++), amino acid or lipid [+ + +), leu-

cine (+ + +), unknown metabolite B (1.9 ppm),
unknown metabolite C (3.2 ppm). unknown
metabolite D (34 ppm)

3 Brain abscess Lactate (+++), acetate (+ +), amino acid or lipid
(+++), alanine {++}, leucine (++)

4 Brain abscess Lactate (++ +), valine or leudine (++)

5 Brain abscess Lactate (+ 4 +), acetate (+ ), amino acid or lipid
(++)

6 Brain abscess Lactate or lipid (+), succinate { +), alanine (+),
N-acetyl aspartate, creatine-phosphocreatine
complex

7 Brain abscoss Lactate {+ + +), acckabe {+), succinate {+ ), omino
acid or lipid (+). unknown metabolite C (3.2
ppm)

8 Glioblastoma multiforme Lactate (++)

9 Recurrent glioblastoma Lactare (+)

multiforme

10 Clicblastoma multiforme Lactate {+ ++)

1 Glioblastoma multiforme Lactate (+++)

12 Pilocytic astrocytoma Lactate (+)

13 Llioblastoma multiforme Lactate (+)

14 Metastasis from nor—small cell  Lactate (++), amino acid or lipid (+)
lung cancer

* Data in parentheses indicate peak size. + = small peak, ++ = moderate peak. + + + = laree neak.
! Two specira were obtained in patient 1, who had two brain abscesses. Radiology 1997; 204:239-245



Brain Abscess and Brain Tumor: Discrimination
with in Vivo H-1 MR Spectroscopy’

Sung Hyun Kim, MD « Kee-Hyun Chang, MD ¢ In Chan Song, PhD + Moon Hee Han, MD
Hee Chan Kim, PhD + Heung Sik Kang, MD + Man Chung Han, MD
Lac

llhhur

lipid

Ala

Leu

1

4035 3.0 25 20 15 1.0 0.5 0.0-0.5
Chemical Shift (ppm)

Pyogenic brain abscess

Radiology 1997; 204:239-245
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Current concepts in the management of

pyogenic brain abscess
Sharma BS, Gupta SK, Khosla VK:. Neurol India
48:105-111, 2000
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Usually 'triple high dose' antibiotics intravenously for 2 weeks followed by four weeks of
oral therapy is recommended.*

*Krajewski D, Stelmasiak Z: Brain abscess in infants. Child's Nerv Syst 1992; 8: 279-280.
Mamelak AN, Mampalam TJ, Obana WG et al: Improved management of multiple brain abscess: A combined surgical and medical
approach. Neurosurgery 1995; 36: 76-86.



*Opportunistic organisms which generally are not pathogenic to humans, cause brain
abscess in immunocompromised patients.

sAntibiotics are given for 3-12 months.

1. reduced lymphocytic function  N. asteroides / T. gondii sulfonamide and
pyrimethanium

2. T-lymphocytic defect, Candida 5 flucytosine and
amphotericin-B .

3. renal transplant recipients
patients with blood cancer
/steroids therapy Listeria ampicillin .

4. Leukaemia / lymphoma Pseudomonas aminoglycosides.
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- Recently, encouraging results with endoscopic
stereotactic evacuation of brain abscess.

- Neuroendoscopic treatment, when compared to
stereotactic aspiration, has additional advantage of more
complete drainage and lavage.*

* Hellwig D, Benes L, Bertalanffy H et al: Endoscopic stereotaxy - an [eight] years experience.
Stereotact Funct Neurosurg 1997; 68: 90-97.

Fritsch M, Manwaring KH: Endoscopic treatment of brain abscess in children. Minim Invasive
Neurosurg 1997; 40: 103-106












+$%)$%$' ( C
(#$+ 9$)$ $# C$9
) )% ) $
) $03@ $
( &; & $+
)

@ + ;% )$% $@ +; $ &HY
$%$ #93A: #OSA: ( @% $

@ $H% %' ( C$9$ 0/#$# %
, /0

) % # %3G !

85&5 $ )#  +$C (=—-# L & 12/1<,, 42=*422






M

~*-6 (1 45+ (: 9+ :: %&HW A %

OSHS # ( $:% : % ($4S

*9.%9@ $"#& $ S+

% $& (F#F $#9%% "$ % C$9 @% $ 9

J#$ $

): 476 (@ $ # 9+ @ @ $# $G: @ ( $+°

$& $ 9% $# #3 % C$9
1-6 )# # : $ A %

@$ $ 9 IS
@@ @ $

DS SH"($%: (+% (($&) %G % ($%:

( %% (@% ' :#
"H@9%: ' % +% @

GCKS$C @3% @' (%%C$&) $ )#
1;%@425 CHH#@ (@$%@S#(#: (;$

9 +%: $ (@ $H% $K(# C$9
# #9% 0% 31221<11.



,0

9

9 ;

6 (%%)3$ )# @ 9) ;%

#$ 9 $#
.%(

Q@

) G
(
(

$# 9 + (
3 & T @ (' BHI(H
$@$@9%:#

###: @9%H#HHH: #:: &3
$ T HE@ 5 @9

A: ($+$#% @: $ % ;

"9 % 1" Kl % :%$@% @ & $#)$ ) #

#

$@% ) #

$ 9 & %;

$ 9 #

D #9% 0 $3122,<1..

%=



Y%% )# #,@$ ?*..6 (%N%) $ ) #

9" ( % :% $% # ' P& B(BH %$ '

g #oo: % ##%:$ ( @ 9C' %'$ 9 #: (
# (@ $+ S$H% %H# #$ ) %: PSP ($; %

+ $H% $& & N (%+% (# # :: $ + $(@ $

$ (%% # #$:

) 9% @%$ $ 9 ;& S(# . 9

" C$& 9; &; (# )% Y# $# 9% #S$ ( # $& D 1&122=<

| ==4*=,



(# ;:#:@:;% 9
@ &$%%:B# $ ; #:;

(#$ $9 ) $S#J $ )9: & . @
_§$%$z@$& $ %))$@'): @ ;@ J; @ $n ) C

& $H ' 9%@(%S $& $

$$$+ 9 @'9% B(&%N#I; 9 @'N : &$# % IHS $

8S(#S (# % +: ' ' $# 9 % #9 %" $#9
C9$% '



e (&% )#

$+ $ 9,:;% '(9 @

$@% (%% $ @ (

#: @9 JPHF"I@OK®;$"9@ ;&
9@ JHP" % H@ $" 9 )@ $"# $#
( $%:
F1-,& &+ $ 3 $ %W

$ES%% - .&BK& ( 1;&B ;%

& %% -4,&BK&

$ $(#% AS

3"
99% "# $#

# %

-4,&BK&B 'N,*  1--;&BK&B '( 7CK (B)

%:# G% =--*--&B '( ?CK

@ &$%% $ + $# G% .—&B '( ?2;9 *1

0O @%# $: $%% % $ %+ = $

1$%$G $  ##:



# 9 )$H" & *
@ $$+"@ $%% #S*( "

$%; : )# $

# $ $ %

#,, @ 9&

(# $; #:.@ ;%

9

%; '$(#% $ 9 ;

#,:, $SS %I (#$ "C$H9
9: & : @ 9

Coronal T1-weighted spin-echo
gadolinium-enhanced MRI
demonstrates zone of enhancement
, with a zone of decreased
brightness (edema, white arrow).
Nocardia organisms were cultured
from within the abscess cavity.
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