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Hluaunaa
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#lusngg (brain abscess) un1sAndelussuutazamaaunasefianisiinuliann uddadndunisanided
UL wazaanInT A TInld nesiudaveslsailiinnnmsiadeluunatuesieme wisluaizadlndifies
udafinsunsnszanesndosaes deludenelsedemuldnatasiin Wedeiindauasazifianidnisuvesdaas (cerebrits)
wagmnnaneduiluiign an1mvedlsedindreduddaslaniiasenluguas ndnafeeinisisannisiifewluaung
(space-occupying lesion) N130333RE A IUsUBIA N0V I lABANIATIANYIBIUJTRANT wagA1IATIANINEIEN
Sofingrszuvdazam mainuiludussnimiegiosssniigandinisifady nmesnudsznausie malieniiddey
fio e1UfTaue wazmatnudensinge feastasanainisvesitieldeseninie uazldnuasnmemidarialan

waRan1IHaaluTTRla U IHAUIBE19N TINTTNANIITNUIATN A1N1T08NEATIAELASHNANINYBIHUIY
Aluanaslaiduagneg

Adnagy: Aludusg, we1snlle, N19RTIAIRARY, NITTNWN
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unta

Hluaae9 (Brain abscess) Hiwn13RnReluszUy
Uszamaannarsanieiinulinin wadnindunns
Andefisuns uazdananylsdeTiols Wasanniagii
walulagnensunnddmsunsiiase wazn1ssnelse
TuszuvUszamaannanstdTumsiamnogesnn fos
naifadeRluduasiigndas wazn1ssnuifisaniia
AZHINITAANSATIANY LASYNNANIN D UNAINILE
NANIE9TEUNMINEGT Waralsa e BREA 91115
AANN N19MTININARLY LAZN1TINEIVDI LIAR LUENDY

$sUINJNYN
Alusnesfiatfnisaluszanm o AeaussyIng
600,000 AWABT® D1ERAETINUDLLUIIN o - <o T MY
LA NINNIUNARDS LD AT FIUUTENIU 1 - @6°

' '
ala o o

wasnuglRnsaivasiluaussgstuludtaefifnfduriud
(immunocompromised host) 1934 Qﬂw@m%a HIV %38
faedildsuennagidudiue
andoyatIasdeueslseneunasssNAans
wRunsziAesh nuadfvesdUieRlusuasdildiunis
Snulutas @ Udounds Goud WA, beee - bees 1

IRU o 3718 BUNLTBI19THIN15199 ©

a13Nf o uInFUIeRluaneed Aldsunisinuilulsmeiviasssumansaiunssiesd

T .. wedd weee wEds weds weeR
NWIUFUIY (A) @ a o o ol
|ﬁade&n infection) '8 IUAVLRAINRAVDINNTAATD (H15197) w)°

wulﬁ%m%ﬁ@%uﬁummmmmuﬁ@h@ 818
WAITAUNNANAWYBIN U &IulnginaInn136e
deouuafiise L%@ﬁ?’iWUMﬂﬁ@j@ﬁﬂ L%@ﬂéj&l Streptococci
W Streptococcus milleri D9451% normal flora Lugasn®
uanmnﬁﬁemawm%a Staphylococcus, gram negative
bacilli, anaerobe 3B BIANUITENINNTY o FRA (Mixed

AN o LAAILAAINLRAYRINITAATD Lazanelse

eLmJﬂwﬁﬁqﬁﬂ”mﬁwﬁw (immunocompromised host)
dansanuidenslsnainlsaaislonia (opportunistic
infection) Wy Waialse (Mycobacterium tuberculosis),
L’%@Uﬁﬁm (Toxoplasmosis gondii) ‘vﬁ‘@l{%aﬁ (Candida,
Aspergillus, Cryptococcus) aﬂwlﬁﬁmmﬁ@ﬂmiimﬁ

UsEaIoEag e Niiamsamameuasdianalinle”

LRAINLIEAYRINTITHALTE

Wanalsn

Aseadelelnsslund wazdeeUn
(Sinus and dental infections)
M3fnaludam

(Ear infections)

mshndelulen

(Pulmonary infections)

Woyladnidu uislanalafinisudiuia
(Endocarditis, Congenital heart disease)
gURme 71380198wNINTaUIINATINY
(Trauma, latrogenic)

HRENHERGHRE

Q

(Immunocompromised host)

Aerobic and anaerobic streptococci,
anaerobic gram-negative bacilli

Aerobic and anaerobic streptococci,
anaerobic gram-negative bacilli, Haemophillus,
Pseudomonas, and Enterobacteriaceae
Aerobic and anaerobic streptococci,
anaerobic gram-negative bacilli

Aerobic and microaerophilic streptococci, S. aureus

S. aureus, aerobic streptococci,
Enterobacteriaceae, Pseudomonas

T. gondii, Mycobacterium, Cryptococcus, Nocardia,
L. monocytogenes, Aspergillus, Cryptococcus,

Coccidioides immitis, Candida, Mucorales
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we1dAIdn

supsfieTeaztasiudowantans wazdelsni
fusgAndnnann lldasdumisfisue wasnglnanfsue
i fdunalameniginialunatesiudelsaing
4399 waNNNASSR Blood-brain barrier (BBB) M5ilATeadS
AAYABLAIVANNITHIULT1DDNYBIAITAI] TENIN
A3D9 WAZNILEADN FaNT9Te 1A aehelsfnNiTelsn
dansadingauasle « daemne o

0. MIBAREANETziNeLRes (Direct/Contiguous
extension) fiwutos dur msdnideludesy (otits media,
mastoiditis) WenaNEEIALAANNNTAAG el Tngs Lysla
$#38989U1N (sinusitis, odontogenic infection) YN ALAAE 1w
auoslumumisilnaiuunasdndofonans wWu frontal
temporal lobe SNNULTUADULAYT LAZB1ARAITONLHUYDS
nelnanfsuee (osteomyelitis) USaaniss

. mﬁm%amnmmmﬁa@ (Hematogenous
spreading) I@mL’%'mmmiﬁ@t,%aiuaﬁmzﬁagjlﬂaaaﬂlﬂ
W Nsindalulen Yaefias wieszUUMeRulasnay
(pulmonary, abdominal, or genitourinary infection) ﬂnﬂﬁu
AAnzRndalunszuaden (bacteremia) ROUNSAONIE
dxoe Hluaaasiiinannizisininassumsisluasas
Tagannsinnuluasesusnafiagssie midde cerebral
artery

o. Direct penetrating route 131 a1naUFLweg
funadivsiofsue Tanfunzlnanfsuzwan (compound
depressed skull fracture) ¥3e fig1unglvaninaingda
YOIRNNA LR LI AH DS (Cerebrospinal fluid, CSF) wonani
p1ainannIsEndansanas silFdedngsuatlanase

dodelsndn1san1u BBB Lingiinduns
1§ $19neasiiufisenneuauassodalsate inudu
A33UIMMTENLEUYRIENBSTISENIN cerebritis TREAIERREY
awnaneduiludsesniusn Jeilusnssanansautsasn
1@ @ szt el

o) Early cerebritis Fuf o - o) USdIAANT
SnauvesaNes azinmsuanungan nelwiisauas
U%LamﬁLﬁmlﬂﬁagLﬁaﬁ neutrophil, plasma cell, lymphocyte
WAz macrophage FONILABNAISYBIUZLIBKHAZLAN
coagulative necrosis FeilvauUwa it wazdelafinsaing
capsule

W) Late cerebritis (5’uﬂ7ll @ - d) Lﬁmwﬁ' necrotic
center ¥eNefFNT WuSlwaa macrophage, fioroblast WA
finsadrmasadostusnlvsidensevusaaiiluszesil

fibroblast L33&379 capsule FeUsznausae reticulin fiver
Fo3130U USHaiu necrotic center

&) Early capsule formation (4l 00 - ol capsule
L’%iwmﬁa%u Ll,amﬁi'mmn reticulin fioer 0w collagen
fiber wWaTaeNsoUaaulnasin foroblast waz macrophage
1%338&‘1&: necrotic center éj?l%']@L?Sﬂ&\‘i

«) Late capsule formation AT o) Winszez
FluasnslaLgud capsule WNHNT necrotic center 31
YWIALENAINIAN A0NIDURIE inflammatory cell 93

collagen capsule LAz gliosis ADNTBUBLYUUBAAINAINY

91N1SN1JAAUN

s ninlsaaansaduldvosuuneeide
apgly audvdunan windeTineg193Insa Taevaly
Snazuansemsmels v §Uawe 91nnsveslsatuiy
FLAUY YUIA LAZAIUINVBIR TUENDY ANWULDINT
pdnefugvaslsniilasanlusues nanafe Wuenis
NNIRABWIUENDS (Space-occupying lesion) EJ’]m‘J‘ﬁI‘WﬁJ
mn’ﬁ'@g@ fin U10fAT1e 58882 do” ANNNIFIY FUAUNITD
TURY NUBINNITNNTTUUUTZENLUULNIZT 936 %0
i Sanaz ve’, 90 oAz we - ne’ ToinugUaedld
U3aNa3p8a Wo - €0’ UENAINUDANUEINITUEAIES
Azanusulungnaniiia Wi 98U, papilledema”
wnfuanid g9y subarachnoid n3alwssanas
(intraventricular space) KU3gazipIn13heasag 1933037
ﬁ%aimmiquumﬁﬂgu LAZOIAATIANUDINITLA NGB
N3¢ meningismus

N180$233030Y

AINTIANIRRIUHURNS

HuUaelsaRludaasnislasun13nsaa complete
blood count (CBC) e wutithelulsniifisuaudiodon
972 (white blood cell count] gsiuUazaNadDEAL mo - 9o
MMIATIAINTONLAUIBITNNNY MALA N190159Q Erythrocyte
sedimentation rate (ESR) Wag C-reactive protein (CRP) ag
wuehgetulufaeilusuns (Wszsnadesay oo Uaz e
AINAITU) wAA A ua1UeRRlsmnzanzas
(non-specific indicator) Lﬁaaamm‘ﬁ'gﬁumaLﬁ@mﬂmﬁ
snauvasTsneluusnaduy agslsfausinisanwinudn
fsnsaWAmEElN1 T TR AANHNANNTAUERESYDS
nasnuld Tagnuiddagiluduasiinausuasdidanis
w1 W9AUN1TAnasYed ESR waz CRP 9938882 &
LAY oflo AINANAU
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mMIsnzEeaniien AITENATIANNTIL DL
© YA LLazmmﬁ‘uLﬁa@l,wwg%ariau‘lﬁmﬂﬁ%auz AT
Gonnidennianuidarielsaldmngiaeiiniaz bacteremia
Tngwannzgdaefiidu endocarditis ognslsinunanTs
wnzdonnidealuitiefluausslinavinusaanases
AY 90”7
N19ATIRNNAIYNTIFINL1T2UVYILHN

n1539ad8 Fa8LA3D9LaNTLIS AaNRILAD S d3D
(Computed tomography (CT) of the brain) 11979 early
cerebritis @1awiulaidn Tngenany hypodensity lesion s
irregular rim enhancement WNUBEUSLINTBU hypodensity
lesion NA9BASNITUSIR Toazdatuludas late cerebritis
sioN111Y99 capsule formation Wil9¥avRazfina sy
SeRanntuiinanvaeyes ring enhancement USLIA4IAU
necrotic center ﬁL‘ﬁuLﬂu hypodensity lesion #39Na19

MIRade fagLAesagnNARuLILRAN TN
(Magnetic resonance imaging, MRI) iﬁ%agaﬁﬁ@muﬂdw
WP3D0LONTLISAeaRILADSdaDY Taglan1zlugae early
cerebritis Teazdlanwazidn hypointensity 1% T1 wag

hyperintensity 13 T2 W39 late cerebritis AagWUANWHE
iso/hyperintensity rim T T uay hypointensity rim T
T2 Feofl partial/complete rim enhancement %a92A&13
gadolinium Tagavesa1THuLEIananszate luluuItn
sy central necrosis 16 Teaglainuanwaiilugae capsule
formation WSIWU rim enhancement ﬁﬁwauwmﬁﬁ@amyizﬁ
NN (E‘IJ‘?I' o) Hian33a Diffusion-weighted image (DWI)
YOSHIUANDS H1N1TANUANWULYDS diffusion restriction
USams central necrosis T9ANNNIANUANBAEFINaY 1
Fousiszey late cerebritis (A13NST o)
wananin1IRadedluanes AaTTNITAY
nugsandl Tdaglaannisinsin vien1siansge deda
LaziNzEe Wensuviiavesdenelsn wazdsnsald
g1UfTugldpgramanzay agvlanauneralsisnisg
MmaaAvnuesldluguiguremedfludumisiog dn
%ﬂﬁmwLﬁgﬁgﬂﬁazLﬁ@umaz‘n‘wwamwwizwmmm
wasnsrsa wseRlsnUszasafi ilmanzansanisingn

13197 o wansanwaefnulun1TaTIaRIELATRI BN NARULNRAN WHY (MRI) vesflludupdseassngs

Imaging modality

Early cerebritis

Late cerebritis

Early abscess

Late abscess

TIW MRI

without contrast

TIW MRI

with contrast

T2W MRI

FLAIR MRI

DWI/ADC MRI

Hypointense lesion

Nodular or no

enhancement

Hyperintense lesion

Hyperintense lesion

No restrict diffusion,
possible T2
shine-through

Hypointense central zone,
iso- to hyperintense rim,
hypointense edema
Partial or complete
enhancement of the

rim with extension

into central zone

Iso- to hyperintense
central zone, iso- to
hypointense rim,
hyperintense edema
Iso- to hyperintense
central zone, iso- to
hypointense rim,
hyperintense edema
Patchy restrict diffusion
in the central zone

with T2 shine-through

Decrease hypointense
edema, otherwise same
as late cerebritis

Thin, smooth,
well-circumscribed

rim of enhancement
without extension

into the central zone
Hyperintense central zone,
hypointense rim,

hyperintense edema

Hyperintense central
zone, hypointense rim,

hyperintense edema

Uniformed restrict
diffusion in the central

zone

Same as early

abscess

Same as early

abscess

Loss of hypointense
rim, otherwise same

as early abscess
Same as early

abscess

Same as early

abscess

T1W, T1-weighted; MRI, Magnetic resonance imaging; T2W, T2-weighted; FLAIR, Fluid-attenuated inversion recovery; DWI, Diffusion-weighted

imaging; ADC, Apparent diffusion coefficient
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U o nMANLAIRIRIRANARUUNIMAN TN (MRI) vasilussasluszey early abscess (@n3)

N AW T1

U NI T1 WaAS ring enhancement %892 gadolinium

A: AN T2 a@9 hypointensity rim with surrounding edema

N1SSNUN

U32NOUAIY NITINWIAIYYT LAZNITHNIGA TIN
AUMTNIUREITEAYEsNSAAES
nslieuTaue

AITLENNAINITH AL UNWESF 9539 Lile
fansalinssnenldegomanzantudenalsn waz
aisUnINANIIIEe aehelsiaunsinudasnnsls
gnaghaiealaglinnge asnsarhlilusefidewanni
b WUAAT Anatansu Aeusgludiunisrndnlale

Hagluszay cerebritis fUagagludnmlimanganiunis
W1de 1 agflunnosiaidelunssudidonTunse (severe
sepsis) 9130 NIURANZITBANUNRSR AT DB U U
nsanlieUitaug aasdadu empirical treatment
Tnemilsdounasiniavasnisiinde wnlinsunisiss
Wedu vancomycin $9uAU metronidazole kag 3° %38
4" generation cephalosporin (13197 @) waadeUSuen
ANHANZTluNEWa (113197 €

AN @ LAAINIAN IWNUNTIRLAUNKAAIALRAYDINITAATD

AmaYeIn1sLialsa (Etiology)

A135AM1 (Treatment)

lainsuame

(Unknown etiology)
Inseludaantau
(Sinusitis-associated)
YBINONLHU
(Otitis-associated)
gURmaN 9 TYY
(Penetrating head trauma)
AYRAINITNFAFN DY

(Postneurosurgery)

Third- or fourth-generation cephalosporin plus vancomycin plus metronidazole
Metronidazole plus either penicillin G or a third- or fourth-generation
cephalosporin + vancomycin*

Metronidazole plus penicillin G plus cephalosporin®

Third- or fourth-generation cephalosporin plus vancomycin

Vancomycin plus meropenam or ceftazidime

* lunsalifimadndanalsawdu methicilin-resistant Staphylococcus aureus

+ lunsalfimnin@enelsawu Pseudomonas aeruginosa Wiarsaunaenly cefepime %38 meropenam
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Wanolsa (Pathogen)

#1U¥Iue (Antibiotic)

Bacteroides fragilis
Enterobacteriaceae (e.g. Klebsiella,

Escherichia coli, Proteus)

Metronidazole 2,000 mg/day (500 mg every 6 hours)
Ceftriaxone 4 g/day (2 g every 4 hours) or cefotaxime 12 g/day

(2 g every 4 hours) or cefepime 6 g/day (2 g every 8 hours) or meropenam

6 g/day (2 g every 8 hours)

Haemophilus influenza

Nocardia asteroides

Ceftriaxone or cefotaxime

Trimethoprim-sulfamethoxazole 15 - 20 mg/kg/day of trimethoprim component

(5 - 6.67 mg/kg every 8 hours)

Pseudomonas aeruginosa
Staphylococci

- Methicillin-susceptible
- Methicillin-resistant

Streptococcus spp.

Meropenam or cefepime or ceftazidime 6 g/day (2 g every 8 hours)

Nafcillin or oxacillin 12 g/day (2 g every 4 hours)
Vancomycin 45 - 60 mg/kg/day IV (every 6 - 12 hours)

Penicillin G 20 - 24 million units/day (3 - 4 million units every 4 hours)

or ceftriaxone or cefotaxime or cefipime

NodaaslReUiTansnenaeaieasdu
FULIAT B - @ AUANY HATAITAIIANINENRTIENN
v fUas mniTvalnate vie valianasanels
@ fUAT naeEHlFeN AIsRasET Mg Wisssune
Auosisndsl wanfunuasmzdelns lusefldsuns
Hfnssungagamanedy viallaglussey cerebritis
fansafiansanlieuitiueduanduszesoa « - »
FUasile ™ d1m3uide Nocardia AIMREIWIL » - ok
e FINAUNIINT complete excision™ Muzumdar et al
Teneeuuesinn1TWenuTauenuy “triple high dose”
RwsudUisiluanes suvsznausiy n1slignutaue
NINADALADARLTNIZEZIIAN b JUAT AINGIZEN
URTausuuusulssnu @ duanst eiinaslfenuitaus

'
=

Wuseezian o - ob dUAT dmFudtaeiifigfiduiue’
Corticosteroids
mmmaamaw’%amamﬁuhﬂﬂmﬂﬁLﬁ@mﬂ
Au9uIn 9819kINe corticosteroids ANaNlALAALADA
P1amanuinSesnafiinsindetoeas g1UTINe
#1% BBB loanag Lazn13a319 capsule 189 ** daqu
azuuzai i lusefiisivualng Tneasiiluszazdunon
nashéin vidalFenuftaus uazeasaneadiaeSaigadle
@ﬂaﬂﬁmmﬁﬁ%u 730 LA SUNITHIGATLUNENUDILAL™ =

gnudn

91n137nvesR luaue9Lina1n UHATe1v99
AvinlAidedaeesouy van waznIzdundulndnunsg
cerebral cortex ¥IlW¥nA1aN1 81n13TnazileiLAA
nTUREUYBIRNBIaTY danansildduesuINNINTs
wagHUieiensugasls dmsunislieniudndsnesu
wugsih e esruntsinnnaeluglaeiidui lusuns
wazfiansanvgaenlunienas wngdaglaifiannsin wag
paulinassUanF™

NISWIA0

M3ENFRRluaNDY AI39I18E19LT9AIUNNIE
Welkldnuasdmiudamzde annusulunglnan
Aswe wazdIn1InaneIn1InNeTsuulIzanlengng
51057 Tnglanziouiifvnnsous v.e wuiwnstull
TuA19 noneloquent Lazdl mass effect™ ™ N1IHIAA
fna1973 laun
. Surgical aspiration

- Free hand technique

- Ultrasound guide

- Stereotactic navigation procedure (frame/frameless)
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w. Craniotomy with excision
duredulnaisinlasunissnun 69833 surgical
aspiration F9iiuinanisfivinge wazsanss a@mnsa
$lg%e33 free hand technique Mﬂﬁﬁﬁﬁa%a%ﬁu Lassl
wwelvg Tegsiinisianzgnglnanidissiies Burr hole)
watunsdineuivuiaian ogludiuniedn wiseyly

U%L’Jmﬁlﬁju eloquent d1319019 ultrasound guide VERIk]
neuronavigation (FU7 o) Yaefuwaa Tnszes uATAIUAN
AAN19NTEEALE Foguel @ Terinldmanisnndad
Uasady wasin1izwninteudas widtfaglusdiumds
eloguent ARNH™ uBNANUFIITAYINTHFAT LN

AN35AEIANATILIN LA HA LB

3
1

® Arficulating Arm

3UT w gUN9alve9LA3P93l® neuronavigator ENMSUNEA aspiration

F11 ; www.medtronic.com)

Register

» Coronal

N
z
8
2
=
&
@
>

Verify accuracy by navigating on known anatomical landmarks.

A\

A 13Nvd 106INOD

UM o wERINTIRTTETLAsTiAN1SIUNNTHNGR aspiration AIBLATEY neuronavigator

(#31 : www.medtronic.com)
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A19TUN1INN craniotomy with excision ﬂﬂ’ﬁ]ﬁu
Fiaeas Hesa1ndiiaila aspiration LazeIUNTIuE
FRUszANTANATR ag9lsAanan1sHGRR 2835
founuzsi¥lusefudu cerebellar abscess, posttraumatic
abscess, gas-containing abscess, superficial thick-membrane
abscess waz multiloculated abscess™ d95ulus iR wAN
Wlnssamnes aas¥n13séa craniotomy Wie evacuation,
debridement TWasR Laza1sInasaang saufulenUTaue
R T T AT R R TP YSIER T PO

wanssnu

dlesanmsitade waznsinwfiane ¥l
gnsanevasiludunagludasyssinaionss @ - ve™ ™
Toefinnzunsndeuiididnde Auand lululnsodnes
Tl Ts T A Ratuieiosas e - se wonaIni
HUeRludN099138ANNRAUIARN9TTULUTEA N 1
Sangnuasetn 183088z wo - do wazanaLiulsaaNdn
1659882 a0 - €™
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Abstract

Brain abscess

Raywat Noiphithak
Department of Surgery, Faculty of Medicine, Thammasat University

Brain abscess is one of central nervous system infection which is uncommon but it is a serious and life-threatening
condition. Pathogenesis of brain abscess is the spreading of infection from other areas of body or surrounding organs into
brain; therefore, pathogens of brain abscess are variable. After pathogens spread into the brain, they result in cerebritis
and abscess formation respectively. Symptoms and signs of brain abscess resemble those of brain tumor which are the
symptoms from space-occupying lesion. The investigation for this disease includes laboratory test and neuroimaging. Patients
with brain abscess should be treated urgently after diagnosis. The treatment consists of medication, importantly, antibiotics,
and surgery which can reduce symptoms rapidly and can collect specimens for culture. Currently, surgical technique has

been further developed to improve outcome and decrease morbidity and mortality of brain abscess significantly.
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