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CASEREPORT

Rhinocerebral Mucormycosis Complicated by Massive Cerebral 
Hemorrhage
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Abstract
Rhinocerebral mucormycosis is a rare but usually fatal
infectioncausedbyfungifromtheorderMucorales.These
fungi has strong predilection for growth into arteries,
lymphatics and nerves and this is the reason for their
rapidspreadtoadjacenttissueswithaccompanyingtissue
ischemia and infarctiondue to vascular occlusion after a
fibrin reaction and mucor thrombus. We describe a 54
yearoldThainationalmalewithpoorlycontrolledtype2
diabetes, ischemic heart disease, hypertension and renal
impairment who presented to the emergency department
with fever,vomitingandpainful lefteyeswelling,which
progressedrapidlyleadingtocompleteopthalmoplegiaand
visionloss.Thediagnosisofmucormycosiswasconfirmed
later and was the patient was started on Amphotericin
B therapy.  Despite stable clinical course, he suddenly
developedafatalintracerebralhemorrhageanddiedwithin
24 hours of the bleed.Wewonderweather patientswith
cerebral fungal infection should perhaps have an early

neurosurgical intervention to rule out the presence of
mycotic aneurysm; particularly that many cases of fatal
cerebral bleed have been reported in association with
Rhinocerebralmucormycosis.

Key words:Rhinocerebralmucormycosis;Diabetes,Cere-
bralHemorrhage,Fungalinfection.

Introduction
Mucormycosis is the diagnosis used for infection caused
by fungi of the orderMucorales (1-4).Mucoraceaemay
produceseverediseaseinsusceptibleindividuals,notably
patientswithdiabetesespeciallyinthesettingofketoaci-
dosis,renalfailureandmalignancy.Rhino-cerebralmucor-
mycosis,themostcommonformofmucormycosis,ispo-
tentiallylethalfungalinfectioncharacterisedbyrapidpro-
gressionandhighmortality(5).Thediseaseprocessbegins
inthenose,sinuses,orpalate.Fromthesinusesinfection
canrapidlyspreadtoadjacenttissuesortotheorbitandthe
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brain so early diagnosis and aggressive approach toward
managementarerequiredtocombatthisinfection.Weare
notawareofanydataonsuchdiseaseintheArabianGulf
region,hencethiscasereportandfocusedreview.

Case History
A54yearsoldmannativeofThailandpresentedtotheemer-
gencydepartmentwith lowgrade fever, fatigue, general-
izedbodyacheandpainfullefteyeswelling.Onthedayof
admissionthepatientcomplainedofdecreasedvisionfrom
lefteye.Onexamination,hewasconscious,orientedwith
erythemaaroundtheleftorbitandchemosisandswelling
oftheeye.Hisvisualperceptionwaslimitedtoonlylight
withcompleteleftsideopthalmoplegia.Hisleftpupilwas
dilatedwith no afferent or efferent light reflex.His right
eyewascompletelynormalat that time.Novisiblenasal
dischargeorpalatalpathology.Ourfirstimpressionwasor-
bitalcellulitiswithassociatedcavernoussinusthrombosis.
WeaskedforophthalmologyadviceandobtainedanMRI
orbit.Theophthalmologistdiagnosedhimwithcentralreti-
nalarteryocclusion,andMRIandMRVshowedleftsided
proptosiswithbulkyextra-occularmuscleswithstranding
oftheperiorbitalfatplanes.TheMRVshowedafillingde-
fect in the left transverse sinus therewasnoevidenceof
cavernoussinusthrombosis(Figures1and2).Aparanasal
sinus CT scan showed bilateralmaxillary and ethmoidal
sinusitis(Figure3).Threedaysafteradmissionpatientde-
velopedablacknecroticpatchoverhispalate(seefigure

4).TheENTsurgeonfoundablackishdischargevisiblein
inferiorturbinatefromwhichhetookabiopsy.Thehisto-
pathologyconfirmedthediagnosisofMucormycosis(fig-
ure5).ThePatientwasstartedonAmphotericinBinfusion
withclosedmonitoringofrenalfunction.Hemadeasig-
nificantclinical improvement.His fever subsidedaswell
hiseyeswelling,pain.Theecchymosisstartedimproving,
hisappetiteandgeneralconditiongotbetter.On4thdayof
treatmentpatientsuddenlybecameunconsciousurgentCT
scandonewhichrevealedabigcerebralhemorrhagewith
midlineshift(Figure6).Hewasstartedonsupportivecare
includingmannitolinfusionneurosurgicalteamcalledbut
hewasbeyondanysurgicalintervention,hediedwithin24
hoursofthatevent.

Discussion
Mucormycosis is almost always seen in patients with
immunodeficient states, hemochromatosis, and following
major trauma (6).Diabetesmellituswas found to be the
underlyingmedicalprobleminabout70%ofpatientswith
mucor,andthesecondmostcommonpredisposingfactoris
underlyingrenaldisease(7).Therearenodataontheexact
prevalenceofmucormycosisintheMiddleEastandNorth
Africa region,butmostof the reportson invasive fungal
infectionhavecomefromSudan(8).Almostallthereports
fromTunisia,Saudi, IranandTurkeyshowedassociation
withimmunedeficiencystates,diabetesandmajortrauma.
Einollahi et al. reported a prevalence of invasive fungal

Figure 1. NormaPAChestX-rayonadmission.
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infectioninrenaltransplantrecipientstobe0.87%(21out
of 2410 renal transplant recipients), mucormycosis was
themost commoncauseofnvasive fungal infectionas it
affectedofthem11patientsoutof21transplantrecipients
(9).
Elinavetalshowedthatmucormycosismightaffectpeople
without previousmedical conditions, in their report they
described a 78-year-old woman with mucormycosis and
no known risk factor; more over review of all English-
language publications on mucor involving any site and
found72morecases.Theproportionofpatientswithmucor
withoutriskfactorswasfoundtobe9.1%(6).

OfinterestarethereportsfromLebanonandIsraelthathas

shownaseasonalvariationinincidenceofmucormycosis.
Inaseriesof16casesseeninareferralhospitalinBeirutin
theperiodbetween1981-1999,theonsetofsymptomshas
occurredinsummerandautumnin15outof16patients
(p=0.007)(10).Shpitzeretal.haveevaluatedtheseasonal
occurrenceofrhino-cerebralmucormycosisin36patients
fromtwoofIsrael’slargestmedicalcentres.58%presented
betweenthemonthsofAugustandDecemberwithapeak
36% in the month of September (11). These findings
wouldsuggesttheseasonalvariationsandprobablystudies
to evaluate the atmospheric concentration of mucorales
sporesinMediterraneanregion.

Mucormycosismayinvolvedifferentorgans.Mostofthe


(a)     (b)

Figure 2. Fig2a&b:MRVenogramshowingafillingdefectinthelefttransversesinuscorrespondingtotheareaofbleed.


(a)     (b)

Figure  3.  a&b:TSET2WIshowingleftsidedproptosis.Notebilateralethmoidalsinusitis.
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reportsonmucorhave shown typical involvementof the
sinuses,skin,lungs,andbone.Al-Rikabietal.hasreported
acaseofinvasivemucormycosisinabenigngastriculcer.
Gastricinvolvementismorecommoninpatientsreceiving
H2–receptorblockers(12).

The most common manifestation of this infection is
rhinocerebralformwhichtypicallypresentwithunilateral
headache or facial pain, eye irritation with lacrimation,
visualdifficulties,nasalcongestion,rhinorrheaorepistaxis.
on physical examination there may be a purulent nasal
discharge with black necrotic material. Black necrotic
ulcerscanbevisiblethroughpalateornasalturbinate.The
orbital findings are common in these patients because of
ischemic necrosis of orbital cranial nerves from fungal
invasionoftheorbitalbloodvessels.Theinfectioncanthen
spreadintracraniallybytwomainroutes.Thefirstisthrough
theethmoidsinusandthecribriformplate tofrontal lobe

.the second is through theorbitalapexdirectlyunder the
cavernoussinus.Intheprocessthesepatientscandevelop
thecharacteristicorbitalapexsyndromeofopthalmoplegia
which can lead to cavernous sinus thrombosis, internal
carotidarterythrombosis,massivestroke,comaanddeath
(13).

The fungal invasion of blood vessels causes a purulent
arteritis and thrombosis with resultant ischemia and
infarction of tissues. This vasculopathy by mucor has
resultedinfatalstrokeswithdifferentclinicalpresentation
inmanyreportedcasesincludingacutesubduralhematoma
and massive intracerebral hemorrhage (14), sudden
onset parieto-occipital hematoma with later pathological
confirmationofinvasionofbloodvesselwallbymucorina
diabeticpatient(15),bilateralbasalgangliableed(16)and
subarachnoidhemorrhageasaresultofruptureofmycotic
aneurysm(17).

	 	

Figure 4. Theviewofthepalateshowingthebackishdisclourationsuggestiveofmucorinfection.

Figure 5.		A)	A	piece	of	the	nasal	mucosal	tissue	with	slightly	sloughed	surface	respiratory	epithelium	and	underlying	inflamed	
stromal	tissue	with	granulation	tissue	which	is	invaded	by	broad	fungal	hyphae	(Hematoxyin	and	Eosin	stain,	original	magnification	
x100).	B)	Insets	b)	and	c)	show	the	characteristic	broad	non-septate	right	angle	branching	fungal	hyphae	(Periodic	Acid	Schiff	(PAS)	
and	Grocott	Methenamine	Silver	(GMS)	special	stains,	respectively,	original	magnification	x400).
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Einollahietal.retrospectivelycollectedallkidneytransplant
recipientsintheperiodbetween1990-2010,rhino-cerebral
wasthecommonestformofmucormycosisasitaffected
13outof39transplantrecipients,followedbypulmonary
(N=7).They reportedanover allmortality ratesof52%,
with better outcomes in the rhino-cerebral compared to
pulmonary (30.8% vs. 100% respectively). Pulmonary
infection was linked to the use of use of azathioprine
comparedtoMycophenolateMofetil(p=0.006)(18).

Asforourpatientdespitehewasnotconsideredasuitable
candidate for surgical debridement of necrotic tissue
because of his underlying heart and renal dysfunction,
hemade a good clinical progress onmedical therapy by
amphotericinbutthesuddenvasculareventmostlikelyas
a vasculopathic complication of mucor, proved fatal for
him. Other investigational treatment approach includes
placement of cottonoid plegets soaked in amphotericin
B solution in the nasal cavity. Followed by long-term
antifungal therapy. Saedi et al have tested this approach,
in thirty patients with rhinocerebral mucormycosis. The
overall survival ratewas60percent (18cases); survival
ratesinthediabeticandmalignancygroupswere70.58and
40percent,respectively.Theauthorshaveconcludedthat

this may constitute acceptable management for selected
patients,with lessmorbidity than conventional treatment
(19).

In conclusion, mucormycosis is classically described as
an acute fulminating infection with a violent and often
catastrophic course unless recognised early andmanaged
with aggressive surgical and medical treatment.  Intra-
cerebralhemorrhageisararebutcatastrophicoutcomeof
rhinocerebralmucormycosisthatmayresultfrommycotic
aneurysms.Soalongwithothertomographicinvestigations,
thereisaneedofearlyangiographicdetectionofaneurysm
topreventtheseaneurysmalrupturebypriorembolisation.
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