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Suwanwela N, Lerdlum S, Ukachoke J, Shuangshoti S, Kasantikul V. Computed tomography
of intracranial fungal infections. Chula Med J 1988 Apr; 32(4): 327-337

Fungal infections of the central nervous system are rare and usually occur in debilitated
patients with an underlying pathologic condition. Lesion in the central nervous system are
almost always secondary to a focus elsewhere in the body. Computed tomographic scans of
twenty patients with intracranial fungal infections at Chulalongkorn Hospital were reviewed.
Twelve cases of cryptococcosis, three cases of aspergillosis, two cases each of nocardiosis,
mucormycosis and a case of chromoblastomycosis were included. In cryptococcosis, three
patients had normal scans. Three patients had communicating or non-communicating hydro-
cephalus. Additional findings included four cases of meningeal and gyral opacification, two
cases of multiple enhanced nodules, and two cases of rim enhancing masses. In nocardiosis,
gyral enhancement from meningoencephalitis, enhancement of ependyma from ependymitis
and communicating hydrocephalus were found in one case, while abscess and noncommunicating
hydrocephalus were found in another case. In phycomycosis, one patient had edema and
abscess in the basal ganglia; the other patient had unilateral hydrocephalus from a small-mass
obstructing the foramen of Monro. Extensive subarachnoid hemorrhage was.a unique finding
in a case of aspergillosis. In another two cases with, enhanced masses, a granuloma and an
abscess were found. CT scan was normal in a patient with chromoblastomycosis although at
autopsy a mass was found in the medulla oblongata. Correlation of CT and pathological fin-
dings were also made in other cases. Computed tomography, although not specific for fungal
infection, has proved to be useful in the localization and diagnosis of fungal infections in
patients whose resistance to infection is lowered.

Reprint requests : Suwanwela N, Department of Radiology, Faculty of Medicine, Chula-
longkorn University, Bangkok 10500, Thailand.
Received for publication. February 25, 1987
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TABLE 1 TYPE OF INTRACRANIAL FUNGAL INFECTJONS

(20 CASES)
CRYPTOCOCCOSIS 12
"~ ASPERGILLOSIS 3
NOCARDIOSIS 2
PHYCOMYCOSIS 2
CHROMOBLASTOMYCOSIS 1

Jihowmsiitizino 1l 3 Suszifveann
&1 heroin usziulindra 1 wu Talse, wivam,

thalassemia, autoimmune hemolytic anemia usg

chronic lymphocytic leukemia 'ﬁ'eﬁﬂﬂaz Baluain
fie

TABLE 2 ASSOCIATED DISEASES IN 20 CASES

HEROIN ADDICTION

TB & DM
THALASSEMIA
" AUTOIMMUNE HEMOLYTIC -
ANEMIA _
CHR. LYMPHOCYTIC -
LEUKEMIA

3 CASES (2 PHYCOMYCOSIS)

(1 CHROMOBLASTOMYCOSIS)

1 CASE (ASPERGILLOSIS)
1 CASE (ASPERGILLOSIS)

1 CASE (CRYPTOCOCCOSIS)

1 CASE (CRYPTOCOCCOSIS)

7 CASES

WanNIANK

FnunchaUndierawuan CT scan 1098189
'lw:{ﬂ'mﬁ'fmﬁ?lméaﬁmamuaeﬁﬂ'wﬁu dun fnwae
vp9m3fifian (mass) & hydrocephalus, gyral uaz
ependymal enhancement 4&: subarachnoid hemorrhage
usfihednimauwilsazlinuaufiandlu CT scan
Frwssidealuaaned 3

dmiunaaga Cryptococcosis Sanw e
aawuln CT scan dsluaansfl 3

ufihe Cryptococcosis wuinwanififion
513 1 1w 3 vaile S afidufowden (single mass)
Fandsfanifiuus e enhancement o q fu usz
awufounns 4 feuld ddwrhomewitantmens
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&warmstnuaznuas@ly 1 2109 CT scan wudl  left parieto-occepital area g §niton FImwd 1
low density mass GRR irregular enhancement U314
TABLE 3 CT FINDINGS IN INTRACRANIAL FUNGAL INFECTIONS
HYDRO- GYRAL
MASS CEPHALUS | ENHANCEMENT OTHERS
CRYPTOCOCCOSIS 4 3 4 NORMAL 3
12 CASES ¥ X * s
ASPERGILLOSIS 2 - 1 SUBARACHNOID
3 CASES * * HEMORRHAGE 1
PHYCOMYCOSIS 1 1 - -
2 CASES
NOCARDIOSIS 1 2 1 EPENDYMAL
2 CASES *k * A * ENHANCEMENT 1
CHROMOBLASTOMYCOSIS - - - NORMAL
1 CASES

* Same cases
** Same cases

Figure 1 Cryptococcosis, low density mass with minimal irregular enhancement in left parieto-occipital

area.

s ufiwdniwd single low density mass 49
§ peripheral enhancement Faiauliluvauusian right

cerebellum In&FUaTIN&1 F9mnd 2

Qﬂmﬁa 2 3pdInaInanIsHIdanufauilu
granuloma LL@:WUL%E\ Cryptococcus neoformans

#1728 Cryptoccosis Sny1ownited multiple
enhanced nodules U313t right frontal, left thalamic
wa left occipita; FImWA 3 wanniaziudnsme

gyral enhancement 618 G4MNA 4

Figure 2 Cryptococcosis, right cerebellar mass near
midline with dense peripheral enhancement.
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Figure 3 Multiple enhanced nodules in right frontal,
left thalamic (arrow head) and left occipital
lobe (not seen in this plane) seen after
intravenous contrast injection in a patient
with cryptococcosis. Plain CT scan showed
no significant abnormality.

cﬁﬂ’mmdw&‘lﬁi”umﬁﬁaiﬂmmiﬁau indian
ink uszimiziBonninlugunds

'I,uﬂa"w?{ 2 @l Aspergillosis $7um 3 318
WUSN® VDY subarachnoid hemorrhage T8y
ventricle 1@ 1 318, fiou 2 579 wazdl gyral enhance-
ment 1 318 §9AT197 3

Figure 4 Same case as figure 3, additional gyral
enhancement in the vertex.
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Wufiula CT scan vosnupailufnymevns massive
subarachnoid hemorrhage #3mwfi 5 filwfisunnisy
Tuamdein NMIATIIRMWNLAN B MLV subarachnoid
hemorrhage F9JuNaN191ANITUANYDS aneurysm
U319t basilar tip 8n®o4e photomicrograph 2a4Wiy
\Wuideafiaslu Aspergillus species n3zwaglunn
TuvauFulNeaduadu intima 99 adventitia @9M W
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Figure 5 CT scan in a patient with sudden onset of unconsciousness showing massive subarachnoid
hemorrhage from rupture of a basilar tip aneurysm caused by aspergillosis.
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Figure 6 Aspergillosis, photomicrograph showing hyphae of fungus in Aspergillus species in all layers

of the blood vessel wall.
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Wi Aspergillosis wuamslmwm‘suﬁau 2 T
Athesieusnd mixed density mass N1il low density usz
isodensity 1uWU198W WiIRas13AUUEINLE enhance-
ment \&nieau3iaos frontal lobe uwidu§vn damw
fi 7 wanmIeTIMNNUAN e diffuse cerebritis WA

. . X

microabscess U244 right frontal lobe UanIINUNL
Snwoaz vasculitis 1oFUIFBALEN 9 VLT OM in-
farction lu cerebral hemisphere WRzfIWU thrombosis
289 right middle cerebral artery @323nwuiiBas
Aspergillus fulmigatus n3yzawagiluamuuiiiud
NR1UWR 32UYI9UT LI right parotid gland uag
doaniunieasluteios §ihwsedidu thalassemia 16
1N splenectomy Waz'l¢l blood transfusion 31aaaa

dheswh 2 emmihayunussydemntzinm
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WALARUAILIN MW CT scan W coronal view Wu
§nInTeuraInIzgn temporal ¢§uaN § enhancing
mass U310 right superolateral part ¥84 nasopharynx
W8 subtemporal area i brain edema U313t right
temporal lobe d3mwii 8 Fihwldunsridauazwy
Wu granuloma 1nBa71 Aspergillus species Tagwy
mstﬂaﬂuuﬂmwmnmmuuanmaawawauauﬂunau
maamqn venvaue W lduazidanaande

Figure 7 Aspergillosis, mixed density mass in the
right frontal lobe with minimal enhance-
ment.
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ﬂquwumﬂ fungal infection #tiJy Phycomy-
cosis 2 718 #UszT@v09 heroin addiction 114 2 3¢
Baldwrmneazideene wihovsma e lud 1087(10)
Hrheeusnwudne o local obstruction U89 foramen
o o -3 d‘ a N C o Qo
of Monro msdwman Nnfiewdn FeliBesiay Minlx
\iq unilateral hydrocephalus @3MW# 9
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Figure 8 CT scan in coronal view. Aspergillosis,
direct invasion of intracranial infection into
right temporal bone (arrow) and naso-
pharynx. '

Figure 9 Axial CT scan showing unilateral hydroce-
phalus from a small mass at the foramen
of Monro proven to be a small granuloma
from phycomycosis

JuasBniefifou 2 Aou dAnwaziiu low
density mass U519 basal ganglia g3 damw
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# 10 waed peripheral enhancement U3fauN1¥Y
nisdamafivugs Fanwmildnsanuin (10 CIRH
faunnisy wanmaseanilu necrotic tissue luuSiam
gansaviasesdne laed necrosis Madwmdeann
1 amsfeuitelasdsAiawwuiiu Phycomycosis

Figure 10 Phycomycosis, plain CT scan. Low den-

sity area in both basal ganglia (arrow
heads).
Only peripheral enhancement of the left
basal ganglia lesion which was necrotic
tissue containing fungus is seen in en-
hanced scan (not shown here)

Norcardiosis 13/l% true fungus Ltdadluﬂﬁiu
. o | dl o = g a
actinomycoces wuluwﬁﬂm‘nmmiﬁnm 2 319 Tl
fnwmuy CT findings §901397 3 wusniduidneny
) A -3 1 N2 '3 2
11 5 1aau ANARNNBRINA M ANV CT scan
& a s o 1 a ;
lunsasaanisuwanwudl air bubble 1n 9 agluviinm
frontal lobe u§@3fIn13d deep penetration 2 L@iau
@31§128881113789 meningitis CT scan ATINNY
wWuSinwoacuad hydrocephalus § gyral use ependymal
enhancement @3N WA 11
Huwdnaewuiilu abscess 1w low density
mass 993 peripheral enhancement u posterior
cranial fossa ﬂﬁmﬁuagﬂu brain stem LAINAINIGA
wuhffeusgluusiom right cerebellum Famwii 12 qa
1¢vuay 10 I8880T wWerWULBa Nocardia asteroides
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Figure 11

Gyral and ependymal enhancement (arrow
heads) in a child with nocardiosis follo-
wing penetration of orbit for 2 months.

Juhwrwgaviwiduses ey 20 U Jusei@da
heroin HaITia lunaie 2 Ju lasiaimniu
§un, §18n, M insuazuan 1eretiseuns g
CT scan hinuamadaunddaau gihetwnnisn 2
wRAITUNITAE nnvasannulduiounusiam
medulla oblongata ﬁL%ﬂﬂiJéLﬁ&lLﬂtt Chromoblastomy-
cosis BafindsTenuswasidsaluas (1)

el
m‘sﬁnLauam%asﬂmzuuﬂs:amd'mnmaﬁ]:
ﬁw’l%ﬁm‘s’]aqauaaﬁnmu (meningitis), wua (abscess)
w8 granuloma uanmnf‘:r%aﬁﬁomaqnmwﬁwq’maﬂ
Lﬁaﬂv‘iﬂmﬁﬂmiqﬂﬁu (thromboses) ‘ﬁ'aﬁﬂﬂq{ms
madenlUidsssvasusznImevaaiionues  delu
CT scan T2 ¥ nuanaNuRaund e slunmsdnmn
i wuﬁﬁaumnﬁ'qm 8 39 3998381 A hydrocephalus
6 318 gyral enhancement 6 318 ependymal enhan-
cement 1 318 W8T subarachnoid hemorrhage 1 31
fthe 4 wlinuanuRaun@lu CT scan lagun@uin
msfinsnirudadeluruasazifiunany (secondary)
mm;m?'umn (primary focus) anfiaudsanadiuluan
wiodldiiudu udervliinBendnguvasiaduuan
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Nocardiosis, abscess in the right cerebellum
showing low density mass with irregular
peripheral enhancement.

Figure 12

NWUABIWATnI e e U@aBaTa 3 UUTE R INEIUARI
Al o 1 nll ° = ; a a
galudihe 20 MeiiiinAnmiwuauAaUndvesmw
FofvoadslildiRganiuidad Wunnmaladiss 10 38
Q| a dl a o a
fhedn 1 T naufinvesnmdadannniunaung
neadlugues

Banassiaiuaialdmsilfsunysanlouiu
vaaLeiladmsiu § U Cryptococcosis W3 Toru-
losis uliadarmiliidadinsatare mruudszam
&liveein useAfiadeen(1?) wallafisuiuidesaia
lﬁ' g o X d‘ a A’ = | a
aufiflwdafiwvainnuianisdadamassuumadunela
wuannluthuneeemeidy  lasamzlungumuiudias(?)
wazfsamnuinnlusiads wasdenls(14) Fnwme
AaUn@nwusesfeyinl#ifia meningitis, meningoen-
cephalitis %39 intracranial mass lesions %4813
snwainoufauiiasan wie abscess('421)

TunmsAnwifiwugis Cryptococeosis & CT
scan Un@ 3 918 lu 12 378 B9 CT scan az'laigae
Tunifaselse Fefiwuldiwdniusemies Cornell('?)
uaz Tjia(14)

dl a a s !‘:

winfinuanuiaundiiufouls CT scan 19
dufowdier usznaefion 311 1 lu 3 vesfihe 49
{ifnwe enhancement @19 9 fuguidetuluseau
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’é"us] wacugnliléinduidosan, abscess v3o granu-
loma(42") Harper('?) ‘lﬁﬂmmvﬁﬂwﬁlﬁ granuloma
# cortex 3.l enhancement UM MWieufU mening-
ioma

wanNNMBEINL gyral enhancement Fauga
fansfimsdnesuilu  meningoencephalitis 8n 4 38
Whadfussamaas Cornell(? usznnauade uss
FealU$(@) yadidu 9(19) m3fia  hydrocephalus
Junaannsdl meningitis 1 Budiu Wy 3 T8 afiaz
Liflawziniennfeatls Fednwaeaiwy hydro-
cephalus ﬁwu‘lé’mnm‘ﬁnumxéu 7 MUTBNUVRI
Richardson®) unsdnwithisansavananadaiug
Wiy stage wiamuguuwssvasliailefisuty CT
scan Gafiasaiufivf Cornel('?) 1&dnwly

Aspergillosis 20372 UUUTERINTIUNRIINL
es dwiuduies Aspergillosis wulunsdnmit
3978 Aspergillosis Lﬂukﬂtéﬂ‘i‘]‘ﬁlﬁﬂ‘ﬁﬂiz YNNG
Nﬁwaatﬁutﬁaﬂmﬂnimejusuq l%ifia thrombosis,
infarction Wiz systemic dissemination(’> 22-24)
Davidson uazwin(2®) léssaudie  Aspergillosis
‘idﬁ subarachnoid hemorrhage 310 mycotic aneurysm
1A% basilar artery g widluse o
'ﬁleme‘i’w severe subarachnoid hemorrhage (mwﬁl 5)

o

wanndfanuiilu  meningitis, cerebritis, brain

(25-27) (28-30) 'Luaua 3

abscess granuloma

fthesn 2 Twifeulu CT scan wwilelifen
WuSiam  frontal lobe fhenflifnwaiily  low
density 448  enhancement \&n%ay \Wuideaiy
Grossman usewan(3)  1dswanly  Fnwazituil
unlldnnfousiiadu 1 wannniifedl gyral enhance-
ment Y84 cerebral cortex 419U i tunnssa
anwansasvannuiu  diffused cerebritis U
microabscess WU31es frontal lobe 419w Fauiu
«flu low density unz# enhancement lu CT scan
wazHIWusl vasculitis Whe thrombosis LaIMRDALRaA
un9 middle cerebral 41911 ¥iNl%E infarction 204
cerebral cortex 4797171 99 CT scan tiwil diffused
gyral enhancement

fihednsgwiladifeudsd enhancement lu
U310 posterior cranial fossa e 49fmavinans

d_ie s o X
va9nITqgn temporal NegBafiu (nwh 8) swian

HIAINIUNTA

Fnrvdadaainznizawanm temporal bone g
aup9 damnszreamuSmdse Ae usy paranasal
sinus Wuiioranuldven Gl 32) uellugihessiduwnd
:ﬁ’nmﬁﬂfhﬁw:Lﬂumsns:mwaou.%amnauaerﬂn;'
temporal bone 1N w1z daasaatuidianen
suadluuTI nasopharynx uszy fauwiiniehda:
suawd liwudon

§mfu Phycomycosis lunmsdnmiinugihe
2 70 ufihefesuania uazliwunsifeuuag
vaslwssame sinus wiovSaaynwiamin 919
Bl umsfadeamemzualefia dehonmmm
ﬁ?u’lﬂnjﬁlﬂﬁ”rrh n3fediednilu  rhinocerebral
phycomycosis Iﬂnﬁ‘sﬁﬂtéat‘éﬂiﬂnﬂgﬂ paranasal
sinus M useanamadilurtesns Inandiswelagas e
Fumanaaaifen(®338) fagsunis CT scan 1in
N
foramen of Monro @snnnmridanuiilufeuidn 1

unilateral hydrocephalus 31AN1IgAdUYDY

#s8forogidaniiu granuloma fhednewita CT
scan Adnwazfiaw low density # basal ganglia
Famasihe dadedenifivussudad peripheral
enhancement ludsde &nwoaiduinuidwdsaiy
Wit Gamba®®) dewemly Fowmenriifing
U178y q (surrounding vasogenic edema) lawnn
uszarliwudnw oL ring enhancement fifaian dlu
fthe bacterial abscess dsSainadndunavnlugihg
Phycomycosis i ﬁmiﬂauauaﬂumﬁmﬂudm‘ﬁaﬂ
fiot (immunologic response) loenmiii compromised
host(®®) dnwamedfinulu CT scan srunflousnwmy
289 infarct $9m3¥n  CT scan Fraztanlums
Mads lu 1 Fadd ﬁwwuﬁmmﬁiwuﬂm § mass
effect anni WioLAN BN Anaeaden
Yidos wiefl enhancement Avzdapvaniniieziiu
abscess §3Ufie Phycomycosis swAwull basal
ganglia lesion 2 Halusoamil amaseTIvemwLs
necrotic tissue éaﬁt%aﬂaq"lu basal ganglia ‘ﬁ"’mae
Haiheonaniemn usewulunseaiaads Snwo
fwvlu CT scan e1aifluainn1sd infarction wie
swhunsdney  Willeanunrgeduramesaifsauay
internal carotid lull a.a. 1985 lag Anaissic ung
wan(3e)
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Nocardiosis sy luimiufiiamts uszton
Nocardia asteroides ({lu filamentous bacteria 1
order Actinomycetales AmdmwUafalus ULUsERM
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wugiheilu Nocardiosis 2 319 Twwilof
¥oufi cerebellum $19u1d low density w8z dense
irregular enhancement (mwﬁl 12) Warhdanuilu
abscess fnuas 10 Aaf8as abscess Hznunuiiln
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Q’ﬂ':mﬁﬂﬁnﬂwdoﬁ gyral usz ependymal
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fnuldnn Al gyral U8z ependymal enhancement
\iein  meningoencephalitis uazwusl ventricle 1ade

§M3U  Actinomycosis 4aflm bacteria nay
\§niiu Nocardia asteroides sinarantluszuudszam
gmnanld Sywaunuiilufousl low density uazidl
thick wall ring enhancement Fafudnwazvad
abscess*?) udlunmdnmilinuiigihedngod

fitheswaariw 1w Chromoblastomycosis
fiffou granuloma #i medulla oblongata 1110717
1 uAluaT NNMIATINAN LA liwuanuRadndian
CT scan Suinoufihefourinssn 2 fu Hoferndu
W31z CT scan WMUSII®4 posterior fossa lagiawiy
medulla oblongata l¥niiiasaindl artifact 91
nzgnlagsoy wemuwwszgielemsuusann
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