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port and Literature Review
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Abstract
Allergicfungalsinusitis isaformofnoninvasivechronic
sinusitis. In this report, we describe the successful
treatment of a patient with allergic fungal sinusitis and
hypopituitarism.  A 41 year old female presented with
history of nasal obstruction, anosmia, right periorbital
headache, and amenorrhea. The diagnosis of allergic
fungal sinusitis was made using nasal endoscopy, CT
scan andMRI of head and paranasal sinuses.Therewas
nearly complete obliteration of the paranasal ethmoid,
maxillary,andsphenoidsinuseswitherosionofthemedial
walloftherightorbit.Inaddition,therewasdisplacement
of the right globe and medial rectus, and effacement of
the pituitary gland. The sphenoid sinus showed fluid
containingfreehyphae,butnofungalinvasionofmucosa
wasnoted.Pituitaryassessmentrevealedanteriorpituitary
insufficiency. Bilateral endoscopic ethmoidectomy and
transnasal and transseptal bilateral sphenoidotomy were
performed.After threemonths of follow up on hormone
replacementandantifungaltherapy,thepatient’sheadache,

anosmia,andnasalobstructionwerecompletelyrelieved,
menses resumed, and the patient’s pituitary function had
recovered.

Key words: Allergic fungal sinusitis; pituitary abscess;
Aspergillus;paranasalsinuses;hypopituitarism;transseptal
sphenoidotomy.

Introduction
Fungal infectionsof theparanasalsinusesarebelievedto
be more frequent than previously thought and causally
related to various degrees of anterior hypopituitarism
(1).They usuallymanifest either as an invasive form of
fungal sinusitis which occurs in immunocompromised
individuals (characterized by its invasiveness, tissue
destruction,rapidonsetandhighmortalityifunattended),
or in a more indolent and chronic pattern, seen more
recentlyintheimmunocompetentpopulation.Twodistinct
formsaredescribedinthislattercategory:Mycetomaand
allergic fungal sinusitis (AFS) (2,3,4).   We present an
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interestingcaseofallergicfungalsinusitisoccurringwith
hypopituitarism,alongwithareviewoftheliterature.

Case presentation:
This isa41yearoldEmirati femalewhopresentedwith
afive tosixmonthhistoryofnasalobstruction,anosmia,
right periorbital headache and intermittent right earache.
Therewas also a one year history of lostmenses but no
galactorrhea,visualloss,orconstitutionalsymptoms.There
wasnohistoryofprevioustreatmentforasinusinfection,
allergic rhinitis, diabetes, immunosuppression, or steroid
use. The patient was a housewife who lived in an arid
region facing the desert on the Saudi border.  Physical
exam revealed right nasal polyposis, right proptosis and
infraorbitalanesthesia.Routinechemistryandhematology
testswerenormal.Therewasnoevidenceofleucocytosis
orrelativeperipheraleasinophilia.
The CT scan of the head and paranasal sinuses showed
the paranasal ethmoid and maxillary airspaces almost
completely obliterated by heterogeneous soft tissue
densities,with areasofbonydestructionover themedial
walloftherightorbit,andadisplacementoftheglobeand
medialrectus(Fig1).MRIT1-weightedsequencesshowed

atypicallowsignalintensityofthesedensities.Alsothere
wasextensivesphenoidsinusinvolvement,whichextended
into and obliterated both cavernous sinuses and the sella
turcica,with thecarotidarteriesdisplacedlaterally.  The
pituitary gland was not visible; the optic chiasm was
displacedsuperiorly.(Fig.2&3).
Nasalendoscopyandrightmaxillarysinuspuncturewere
performed for diagnosis.  Themaxillary sinus contained
greenishthick,tenacious,glue-likefluid,andafewhyphae
wereseenmicroscopicallyconsistentwithfungalsinusitis,
butwithouttissueinvasion.
Apreliminarydiagnosisofchronicinvasivefungalsinusitis
withintracranialandintraorbitalextensionwasentertained.
The patientwas returned to the operating roomwhere a
bilateral endoscopic ethmoidectomy and transnasal and
transseptal bilateral sphenoidotomy were performed.
Inflammatorypolypswereidentifiedintheethmoidsinuses.
The sphenoid sinus was filled with the same tenacious
greenfluidwhichwascompletelyremovedleavingbehind
only minimally edematous sphenoid mucosa. Pathologic
examination of sphenoid contents revealed free hyphae
inthefluid,butnofungalinvasionofmucosawasnoted.
Aspergillus fumigatuswasculturedwithin24hours.

Figure1:CTscanoftheheadandparanasalsinusesshowedtheparanasalethmoidandmaxillaryairspacesnearlycompletelyobliterated
byheterogeneoussofttissuedensities(straightthinarrow)withareaofbonydestructionoverthemedialwalloftherightorbitanda
displacementoftheglobeandmedialrectus(thickblackarrow).
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Figures2&3:MRIT1-weightedsequencesaxial&sagitalimagesshowedatypicallowsignalintensitiesofthosedensities(thick
straightarrow).Therealsoisextensivesphenoidsinusinvolvement(thinstraightarrow),whichextendedintoandobliteratedboth
cavernoussinusesandtheSellaturcica(whitesquare),withthecarotidarteriesdisplacedlaterally(curvedarrow).Thepituitarygland
wasnotvisible;theopticchiasmwasdisplacedsuperiorly


Figure4:PostopMRI-PostIVGadoliniumT1weightedAxialimagesshowedonlyminimalthickeningofthemucosaandpolypoid
changeconfinedtotherightmiddleturbinate
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In the interim, an endocrine evaluation was performed.
Baseline hormonal testing was as follows: thyroid
stimulating hormone (TSH)0.293 (0.5-4.65mIU/l), Free
T49.79(9.1-23.8pmol/l),estradiol<73(143-694pmol/l),
luteinizing hormone (LH) 2.97 (1-18 mIU/l), follicular
stimulating hormone (FSH) 9.21 (4-13 mIU/l), serum
cortisol<30(165-830nmol/l),adrenocorticotropinhormone
(ACTH)<2.2(0-10pmol/l),humangrowthhormone(GH)
0.4 (0-13mIU/l), serum insulingrowth factor1, (IGF-1)
28.86(adjustedforage16.20-40.51nmol/l).
ThepatientreceivedIVCaspofunginpreoperativelywhich
was continued during her four day post operative stay.
Shewasthendischargedhomeoncorticosteroidsandoral
Voriconazole200mgtwicedailyforsixweeks.Afterthree
months follow up, the patient’s headache, anosmia, and
nasal obstruction were completely relieved.  Repeat CT
andMRIscansatsixmonths(Fig.4)showedonlyminimal
thickening of themucosa, and polypoid change confined
totherightmiddleturbinate.Theethmoidswereclearand
themassintherightorbithadresolved.Thesella,pituitary
gland,andopticchiasmhadreturnedtonormal.
Repeat hormonal testing included an insulin-induced
hypoglycemia: serum cortisol rose adequately from a
baseline level of 139.6 to 563.6 nmol/l at 60 minutes,
andbaselineserumACTHlevelfrom3.5to22.9pmo/lat
120minutes.Intheinterim,thepatient’smensesresumed
spontaneously, and her thyroid hormone and prolactin
levels were normal. One year later, the patient was still
clinicallyandbiochemicallyasymptomaticonnohormone
replacementtherapy.

Discussion
Thepresentcasefitsthedescriptionoftherecentlydefined
entity of allergic fungal sinusitis. Patients commonly
presentwith a history of nasal obstruction, polyposis, or
a history of multiple sinus procedures. Nasal endoscopy
reveals polyposis, allergic mucin, and thick tenacious
debris.Thediagnosiscanbemadeifitfitsthemostwidely
accepteddiagnosticcriteriawhichwereinitiallydescribed
byBentandKuhn(3)andsupportedlaterbydeShazo(5).
Thesetypesare:

1. Hypersensitivity(IgEmediated)confirmedbyhistory,
skintesting,orserology

2. Nasalpolyposis

3. Characteristic radiological findings by CT and
MRI (decrease signal on T1 or T2 with peripheral
enhancement)

4. Histologic evidence of eosinophilic mucus without
evidenceoffungalinvasionintosinustissue

5. Positive fungal stain or culture of the sinus contents
removedintraoperativelyorduringofficeendoscopy

6. Absence of contributing factors such as diabetes or
immunodeficiency.

Allergicfungalsinusitisisbelievedtooccurasanallergic
reaction to fungi in which the fungus causes, in certain
predisposed immunocompetent atopic individuals, an
immunereaction,producingmucosalthickening,formation
ofallergicmucin,fungalconcretions,andpolyps.Thesame
scenarioinanonatopichostmayresultinafungalballor
nosinusdisease(4).

IncidenceandetiologyofAFSappearstobeimpactedby
geographical distribution. In North America, Bipolaris
speciesweredominant in thewesternand inland regions
whereasCurvularia specieswasfoundintheSoutheast,and
theAspergillus agent in theSouthwest region. Similarly,
Aspergillus specieswas thedominant agent recovered in
IndiaandSaudiArabiaandoccursmorefrequentlyinhot
anddryregions.Themaletofemaleratiovariesandmaybe
ageandgeographicallydependent,anddifferentinchildren
andadults(6-11).

Erosion into the adjacent structures may occur if the
conditionisleftuntreatedleadingtoproptosis,orpossibly
thatwhichmimicsapituitarytumor.(7,12,13,14).Kinsella
andcolleagues(13)describedaseriesof28casesofallergic
fungalsinusitisofwhichsixcaseswereinitiallysuspected
tohaveaneoplasticprocess,hadradiographicevidenceof
skull base erosion, and histological diagnostic criteria of
allergic fungal sinusitis.All patientsweremanagedwith
surgery and anti-fungal antibiotics. A diagnostic entity
wasproposed“skullbaseallergic fungalsinusitis”which
incorporates the radiographic findings of bone erosion
and thehistologicaldiagnostic criteria for allergic fungal
sinusitis.Postulatedhypothesisforboneerosionarelocal
pressureeffectsandlocalproductionbyinflammatorycells
ofcytokineswithresultinglyticeffects.
Todate,therearemorethan210casesofpituitaryabscesses
reportedintheliterature(15)representinglessthan1%of
allcasesofpituitarydisease(16).Pituitaryinvolvementis
seeninmorethan70%ofthecasesasanextensionfrom
adjacentsinusinfections(17).Primarypituitaryabscesses
werereportedin27casesoverthelastsixyears(16,18,19)
andAspergillusinfectionisnotedinthreeoutofthose27
(11%). Only one case was labeled as a case of allergic
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fungal sinusitis (19) involving the sella turcica with no
sinus involvement and no pituitary function assessment.
Toourknowledge,pituitaryfunctionassessmentwasonly
appropriatelydocumentedforbiochemicalcureinourcase.
Nasalendoscopyisusedtoestablishdiagnosis,staging,and
tofollowtheresponsetomedicaltherapy(4,7).
The treatment of AFS is mainly surgical to remove
all fungal hyphae and spores, and to restore proper
ventilation of the sinuses, in addition to corticosteroids
and or immunotherapy to prevent recurrences. These
surgical goals canbe accomplished through a number of
approachesandtechniques,thechoiceofwhichultimately
isinfluencedbytheexperienceandtrainingofthesurgeon.
Endoscopic powered instrumentation has demonstrated
itseffectiveness;thistechniqueallowsforremovalofsoft
tissue and thin bone while maintaining good visibility.
However, one should exercise great care when using
poweredinstrumentationbecausethewell-recognizedbone
dissolutionassociatedwithAFSincreasesthepotentialrisk
of inadvertent orbital and/or intracranial penetration. In
retrospect,thetransseptalapproachinourpatientwasnot
indicatedandprobablydangerous.
The use of antifungal therapy is disputable but may be
considered when the disease takes a more expansive
pattern,similartowhatwasseeninourcase(20,21).
In conclusion, proper recognition of the allergic fungal
sinusitis entity in immunocompetent patients is essential
topreventunnecessarydelays in the institutionofproper
therapy. The entity of allergic fungal sinusitis can best
be thought of as a chronic fungal affectation (not an
infection)towhichthebody’simmunesystemhyperreacts.
Hypopituitarismisusuallyreversiblewithpropersurgical
cavity aeration. Prevention of the condition is also
made feasible by the proper identification of the inciting
infectiousorganism,orthepredisposingcondition,andthe
use of inhaled corticosteroid or relevant immunotherapy.
Finally,surgicaldrainageisthemaintherapeuticmodality
toconsiderforcure.
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