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Intracerebral Hemorrhage after Sildenafil 
Citrate Use: An Incidental Association?
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INTRODUCTION

Themostcommoncausesofintracerebralhemorrhage(ICH)arestructuralvascular
anomaliesanddysfunctionalcoagulation.ICHcausedbysildenafilisrarelyreported
in theliterature.Sildenafil isaselectivephosphodiesterase-5(PDE-5)enzymein-

hibitor,andcausesanincreaseincyclicguanosinemonophosphate(cGMP)inthevascular
smoothmuscle of the corpus cavernosum, leading tomuscle relaxation andvasodilation.
Sildenafil has same effects on intracranial vasculature byway of PDE-1 and 2 enzymes.
Overdoseof sildenafiloruseoveranextendedperiodof time increases the likelihoodof
intracerebralhemorrhage.

CASE REPORT 
A35-year-oldmalewasadmittedtotheemergencydepartmentinadisorientedstateandwith
aseriousheadache.Hiswifereportedthathehadnoticedaseriousheadachetwohoursafter
taking50mgofsildenafilwithouthavingsexualactivity.Hehadusedthedrugfornearlya
month,twotothreetimesinadaywithoutsupervisionofanurologist.Hehadnohyperten-
sion,familyhistoryofcerebralarteriovenousmalformation,cerebralaneurysms,orICH.On
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admission, blood pressurewas 120/90mmHg, and pulse
rate was 90 beats/minute. The Glasgow coma score was
12.Theneurologicalexaminationwasnormal,withtheex-
ceptionofmildneckstiffness.Routinebloodexamination,
plateletcountandcoagulationfactorswerenormal.Cranial
computed tomography (CT) scan revealed hemorrhage in
the right nucleus caudatus, which opened in the lateral and 
third ventricles (Figure 1). CT scan angiography and the
cerebraldigitalsubtractionangiography(DSA)revealedno
vascularpathology(Figure2).Thepatientwasconsultedby
acardiologydepartmenttoruleoutcardiaccauses,andre-
portedasnormalfindings.Headmittedtotheintensivecare
unitforobservation,anddischargedafterfivedayswithnor-
malneurologicexamination.

DISCUSSION 
Sildenafil is aPDE-5 enzyme inhibitor, and causes an in-
creaseincGMPinthevascularsmoothmuscleofthecorpus
cavernosum.Thenitricoxide(NO)-cGMPpathwaymaybe
responsibleforcerebralvasodilationbysimilarmechanisms
in the brain.(3)Ithasbeensuggestedthatsildenafilalsoacts

onthePDE-1andPDE-2enzymes,whichare involvedin
the control of cerebral vasculature.(4) There are many re-
ported side effects of sildenafil in the literature including
headache, visual and retinal disturbances, dizziness, and
a pupil-sparing third nerve palsy, which explain systemic
distribution into themicrovasculature.(5) Hypertension and 
sexualactivityareknownriskfactorsforICH.(6)

Theingestionofsildenafilandonsetsymptomsafterthree
hourswithoutsexualactivitysuggeststhatsildenafilmaybe
related to the ICH in thispatient.ThecranialCTangiog-
raphyandDSAdidnot revealanyvascularanomaliesex-
plainingthecauseofICH.TherelationshipbetweentheICH
andsildenafilingestionisspeculativeintheliterature.(7) It 
isknown that sildenafil increases the responseof cerebral
vasculaturetoC02andcausesincreasedcerebralbloodflow
andcerebralbloodvolumeintracranially.(8) Altered cerebro-
vascularreactivitycausesavasodilatoryresponseandblood
flowmodifications.Theeffectsofsildenafiloncerebralar-
terialdiameterarenothemodynamicallysignificantatrest,
buthypercapniadecreasesthemeanarterialpressure5to15
mmHg.(2)Inhypertensivepatients,theseeffectsaremuch
moreprominentanddosedependent.(9)IncreasedbloodC02 

tensionwasnotconsideredasacauseofICH,duetothepa-
tient’slackofstrenuousactivity.Itwasshownthatsildenafil
modulatesNO-cGMPpathwaysintheratbrain,andendog-

Figure 1. Cranial computed tomography scan demonstrates 
hemorrhage in the right nucleus caudatus.

Figure 2. Computed tomography scan angiography and the 
cerebral digital subtraction angiography show no vascular 
pathology.
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enousNOreleasingispotentiatedbysildenafil.(10,4) Modula-
tionoftheNO-cGMPpathwaymaypotentiatetheeffectof
sildenafilandcausebleedingincerebralbloodvessels.

CONCLUSION
To conclude, taking sildenafil for an unusually extended
periodoftime,andatahighdosemaycausepersistentva-
sodilatationoncerebralvasculaturewhichmayincreasethe
probabilityofICH.Additionally,itmaybeanincidentalside
effectaspresentedcase.
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