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Question

1)Writeanessayonthecarvenoussinus

THECARVENOUSSINUS

Theduralvenoussinusesarechannelsbetweenthetwolayersofduramaterwhich



areresponsibleforthevenousdrainageofthebrain,skull,orbitandinternalear.

Thecavernoussinusisapairedduralvenoussinuslocatedwithinthecranialcavity.

Itisdividedbyseptaintosmall‘caves’–from whichitgetsitsname.Eachcavernous

sinushasacloseanatomicalrelationshipwithseveralkeystructuresinthehead,andis

arguablythemostclinicallyimportantvenoussinus.

AnatomicalLocationandBorders

Thecavernoussinusesarelocatedwithinthemiddlecranialfossa,oneithersideof

thesellaturcicaofthesphenoidbone(whichcontainsthepituitarygland).Theyare

enclosedbytheendostealandmeningeallayersoftheduramater.

Thebordersofthecavernoussinusareasfollows:

Anterior–superiororbitalfissure.

Posterior–petrouspartofthetemporalbone.

Medial–bodyofthesphenoidbone.

Lateral–meningeallayeroftheduramaterrunningfrom therooftothefloorofthe

middlecranialfossa.

Roof–meningeallayeroftheduramaterthatattachestotheanteriorandmiddle

clinoidprocessesofthesphenoidbone.

Floor–endosteallayerofduramaterthatoverliesthebaseofthegreaterwingofthe

sphenoidbone.

Contents

Severalimportantstructurespassthroughthecavernoussinustoentertheorbit.

Thecanbesub-classifiedbywhethertheytravelthroughthesinusitself,orthroughits

lateralwall:

Travelsthroughcavernoussinus:

-Abducensnerve(CNVI)

-Carotidplexus(post-ganglionicsympatheticnervefibres)

-Internalcarotidartery(cavernousportion)



Travelsthroughlateralwallofcavernoussinus:

-Oculomotornerve(CNIII)

-Trochlearnerve(CNIV)

-Ophthalmic(V1)andmaxillary(V2)branchesofthetrigeminalnerve

DuralVenousSinusSystem

Eachcavernoussinusreceivesvenousdrainagefrom:

-Ophthalmicveins(superiorandinferior)–theseenterthecavernoussinusviathe

superiororbitalfissure.Thesuperiorophthalmicveinreceivesbloodfrom theethmoidal,

nasofrontal,vorticose(drainstheocularchoroid),andcentralretinalveins.Itdrainsinto

theanteriorpartofthesinusviathesuperiororbitalfissure.Theinferiorophthalmicvein

collectsbloodfrom theeyelids,lacrimalsac,andsomevorticosecontributions,aswell

astheanteriorfloorandmedialwalloftheorbit.Inadditiontodrainingtothecavernous

sinus,italsodrainstothepterygoidplexus.

-Centralveinoftheretina–drainsintothesuperiorophthalmicvein,ordirectlyintothe

cavernoussinus.

-Sphenoparietalsinus–emptiesintotheanterioraspectofthecavernoussinus.

-Superficialmiddlecerebralvein–contributestothevenousdrainageofthecerebrum.

Atthepointwheretheinternalcarotidarteryemerges,thesuperficialmiddlecerebral

veinpiercestheroofofthesinus.Here,itdrainsbloodfrom thecorticesthatare

adjacenttoitasitcoursesthroughthelateralsulcus.

-Pterygoidplexus–locatedwithintheinfratemporalfossa.

-Middlemeningealvein-branchesofthemiddlemeningealveinmayjointhe

sphenoparietalsinusonitswaytothecavernoussinus.Beforepiercingtheroofofthe

sinus,ittravelsalongtheedgeofthelesserwingofthesphenoidbetweenthelayersof

duramater.

-Hypophysealveins-efferenthypophysealveinsofboththeadenohypophysisand

neurohypophysisdraintothecavernoussinus.

Itisimportanttonotethatthesuperiorophthalmicveinformsananastomosiswith

thefacialvein.Therefore,theophthalmicveinsrepresentapotentialroutebywhich

infectioncanspreadfrom anextracranialtoanintracranialsite.



Thecavernoussinusesemptyintothesuperiorandinferiorpetrosalsinuses,and

ultimately,intotheinternaljugularvein.Theleftandrightcavernoussinusesare

connectedinthemidlinebytheanteriorandposteriorintercavernoussinuses.They

travelthroughthesellaturcicaofthesphenoidbone.

CLINICALCORRELATES

Carotid-cavernousfistula:Headtraumaresultinginruptureofthecavernouspartofthe

internalcarotidarterycanproducewhatisknownasacarotid-cavernousfistula.A

pulsatingexophthalmoscanresultasthevenouspressureinthesinuswouldincrease

andreversetheflowofbloodintheophthalmicveins.

Cavernoussinusthrombosis:Thesinusalsohascommunicatingbranchesfrom thesin

oftheface.Particularlyinthe‘dangerarea’(atthenasolabialcreaseandatthecrease

betweenthealaofthenoseandthecheek),aninfectioncanspreadtothecavernous

sinus,whichcanresultinacavernoussinusthrombosis.Thisconditioncanresultin

internalstrabismus(crossedeyes)iftheCNVIisdamaged,doubledvisionwhilelooking

downwardifCNIVwasdamaged,orophthalmoplegia(paralysisorweaknessin

musclesofmovementoftheeye).

2)Discussthewallsofthenose

WALLSOFTHENOSE



Thenoseisanolfactoryandrespiratoryorgan.Itconsistsofnasalskeleton,which

housesthenasalcavity.Thenasalcavityhasfourfunctions:

-Warmsandhumidifiestheinspiredair.

-Removesandtrapspathogensandparticulatematterfrom theinspiredair.

-Responsibleforsenseofsmell.

-Drainsandclearstheparanasalsinusesandlacrimalducts.

Thenasalcavityisthemostsuperiorpartoftherespiratorytract.Itextendsfrom

thevestibuleofthenosetothenasopharynx,andhasthreedivisions:

-Vestibule–theareasurroundingtheanteriorexternalopeningtothenasalcavity.

-Respiratoryregion–linedbyaciliatedpsudeostratifiedepithelium,interspersedwith

mucus-secretinggobletcells.

-Olfactoryregion–locatedattheapexofthenasalcavity.Itislinedbyolfactorycells

witholfactoryreceptors.

Nasalseptum

Bonesandcartilages

Theanteriornasalapertureissimplytheareawheretheanteriorbonyaspectsof

boththemaxillaandthenasalboneterminateandform anopeningintothe

cartilaginousnasalvestibule.Thestructureisalsoreferredtoasthepiriform aperture.

Bones

Thebonystructureofthenoseisprovidedbythemaxilla,frontalbone,anda

numberofsmallerbones.

Thetopmostbonypartofthenoseisformedbythenasalpartofthefrontalbone,

whichliesbetweenthebrowridges,andendsinaserratednasalnotch.Aleftanda

rightnasalbonejoinwiththenasalpartofthefrontalboneateitherside;andtheseat

thesidewiththesmalllacrimalbonesandthefrontalprocessofeachmaxilla.The



internalroofofthenasalcavityiscomposedofthehorizontal,perforatedcribriform

plateoftheethmoidbonethroughwhichpasssensoryfibresoftheolfactorynerve.

Belowandbehindthecribriform plate,slopingdownatanangle,isthefaceofthe

sphenoidbone.

Thewallseparatingthetwocavitiesofthenose,thenasalseptum,ismadeupof

boneinsideandcartilageclosertothetipofthenose.Thebonypartisformedbythe

perpendicularplateoftheethmoidboneatthetop,andthevomerbonebelow.Thefloor

ofthenoseismadeupoftheincisiveboneandthehorizontalplatesofthepalatine

bones,andthismakesupthehardpalateoftheroofofthemouth.Thetwohorizontal

platesjointogetheratthemidlineandform theposteriornasalspinethatgives

attachmenttothemusculusuvulaeintheuvula.

Thetwomaxillabonesjoinatthebaseofthenoseatthelowernasalmidline

betweenthenostrils,andatthetopofthephiltrum toform theanteriornasalspine.This

thinprojectionofboneholdsthecartilaginouscenterofthenose.Itisalsoanimportant

cephalometriclandmark.

Threecartilagescontributetothenasalseptum:

-lesseralarcartilagesarepairedcartilagessuspendedinthefibro-fattytissuethat

formsthelateralaspectofthenostril.Thestructuresliefreefrom theothercartilages

andprovidethenostrilwithstabilityandform.

-greateralarcartilagesarepairedcartilagesthatform partoftheantero-superiornostril

aswellasthenasaltip.Thestructuresgivethetipofthenosestabilityandflexibility

andareacrucialelementofthecartilaginousapparatusofthenose.

-lateralnasalcartilagesarestructuresthatarticulateinferiorlywiththegreateralar

cartilagesandsuperiorlywiththeanteriornasalapertureformedbyboththenasalbone

superiorlyandforashortpartofitsborderwiththeperpendicularplateoftheethmoid

bone.Thesestructuresform thecartilaginouspartofthebridgeofthenoseandform in

conjunctionwiththegreateralarcartilages,themajorstructuralappearanceofthenose.

Nasalconchae

Projectingoutofthelateralwallsofthenasalcavityarecurvedshelvesofbone.

Theyarecalledconchae(orturbinates).Wecanfind3typesofnasalconchaeinthe

nasalcavity.Thoseare:



-inferiornasalconcha:Itisthelongestandbroadestoftheconchaeandisformedbyan

independentbone(ofthesamename,inferiorconcha).Theconchaiscoveredbya

mucousmembranethatcontainslargevascularspacesandisoneofthethreethat

worktobothhumidifyandcleartheairthatpassesintothenasopharynx.

-superiorandmiddlenasalconchaearisefrom theperpendicularplateoftheethmoid

bone.Themiddlenasalconchaisfoundinbetweenthesuperiorandinferiornasal

conchaandplaysaroleinhumidifyingandclearinginspiredairofmicro-particlessuch

asdirt.Thesuperiornasalconchaisabonyshelflocatedabovethemiddlenasal

conchaandbelowthesphenoethmoidalrecess.Similartothemiddlenasalconchathe

superiorconchaisitselfpartoftheethmoidbone.

Vasculature

Thenosereceivesbloodfrom boththeinternalandexternalcarotidarteries:

Internalcarotidbranches:

-Anteriorethmoidalartery

-Posteriorethmoidalartery

Theethmoidalarteriesarebranchoftheophthalmicartery.Theydescendintothenasal

cavitythroughthecribriform plate

Externalcarotidbranches:

-Sphenopalatineartery

-Greaterpalatineartery

-Superiorlabialartery

Lateralnasalarteries

Inadditiontotherichbloodsupply,thesearteriesform anastomoseswitheach

other.Thisisparticularlyprevalentintheanteriorportionofthenose.

Theveinsofthenosetendtofollowthearteries.Theydrainintothepterygoid

plexus,facialveinorcavernoussinus.

Insomeindividuals,afewnasalveinsjoinwiththesagittalsinus(aduralvenous

sinus).Thisrepresentsapotentialpathwaybywhichinfectioncanspreadfrom thenose

intothecranialcavity.



Innervation

Theinnervationofthenosecanbefunctionallydividedintospecialandgeneral

innervation.

Specialsensoryinnervationreferstotheabilityofthenosetosmell.Thisiscarried

outbytheolfactorynerves.Theolfactorybulb,partofthebrain,liesonthesuperior

surfaceofthecribriform plate,abovethenasalcavity.Branchesoftheolfactorynerve

runthroughthecribriform platetoprovidespecialsensoryinnervationtothenose.

Generalsensoryinnervationtotheseptum andlateralwallsisdeliveredbythe

nasopalatinenerve(branchofmaxillarynerve)andthenasociliarynerve(branchofthe

ophthalmicnerve).Innervationtotheexternalskinofthenoseissuppliedbythe

trigeminalnerve.

CLINICALCORRELATES

-Cribriform PlateFracture:Afractureofthecribriform platecanoccurasaresultof

nosetrauma.Itiseitherfractureddirectlybythetrauma,orbyfragmentsoftheethmoid

bone.

Afracturedcribriform platecanpenetratethemeningealliningsofthebrain,

causingleakageofcerebro-spinalfluid.Exposingthebraintotheoutsideenvironment

likethisincreasestherisksofmeningitis,encephalitisandcerebralabscesses.

Theolfactorybulbliesonthecribriform plateandcanbedamagedirreversiblyby

thefracture.Inthiscase,thepatientmaypresentwithanosmia(lossofsmell).

-Epistaxis:Epistaxisisthemedicalterm foranosebleed.Duetotherichbloodsupplyof

thenose,thisisacommonoccurrence.Itismostlikelytooccurintheanteriorthirdof

thenasalcavity–thisareaisknownastheKiesselbacharea.Thecausecanbelocal

(suchastrauma),orsystemic(suchashypertension).


