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Question

1)DiscusstheAnatomyofthetongueandcommentonitsappliedanatomy

THETONGUE



Thetongueisauniquemuscularorganlocatedintheoralcavitythatnotonly

facilitatesperceptionofgustatorystimulibutalsoplaysimportantrolesinmastication

anddeglutition.Additionally,thetongueisanintegralcomponentofthespeech

pathway,asithelpswitharticulation.Itiskeptmoistbytheproductsofthemajorand

minorsalivaryglands,whichaidstheorganasitfacilitatesdeglutition,speech,and

gustatoryperception.Onaverage,theorganisroughly10cm long.Ithasthreemain

parts:

-Thetiporapexofthetongueisthemostanterior,andmostmobileaspectoftheorgan.

-Thetipisfollowedbythebodyofthetongue.Ithasaroughdorsal(superior)surface

thatbordersthepalateandispopulatedwithtastebudsandlingualpapillae,anda

smoothventral(inferior)surfacethatisattachedtotheflooroftheoralcavitybythe

lingualfrenulum.

-Thebaseofthetongueisthemostposteriorpartoftheorgan.Itispopulatedby

numerouslymphoidaggregatesknownasthelingualtonsilsalongwithfoliatepapillae

alongtheposterolateralsurface.

Therearenumerousimportantstructuressurroundingthetongue.Itislimited

anteriorlyandlaterallybytheupperandlowerrowsofteeth.Superiorly,itisborderedby

thehard(anteriorpart)andsoft(posteriorpart)palates.Inferiorly,therootofthetongue

iscontinuouswiththemucosaoftheflooroftheoralcavity;withthesublingualsalivary

glandsandvascularbundlesbeinglocatedbelowthemucosaoftheflooroftheoral

cavity.Thepalatoglossalandpalatopharyngealarches(alongwiththepalatinetonsils)

havelateralrelationstotheposteriorthirdofthetongue.Posteriortothebaseofthe

tongueisthedorsalsurfaceoftheepiglottisandlaryngealinlet,andtheposteriorwall

oftheoropharynx.Asmentionedearlier,thepresulcalandpostsulcalpartsofthe

tonguediffernotonlybyanatomicallocation,butalsobasedonembryologicalorigin,

innervation,andthetypeofmucosafoundonitssurface.

Anteriortwo-thirds

Thepresulcaltongueincludestheapexandbodyoftheorgan.Itterminatesatthe

sulcusterminalis;whichcanbeseenextendinglaterallyinanobliquedirectionfrom the

foramencecum towardsthepalatoglossalarch.Themucosaofthedorsalsurfaceof

theoraltongueismadeupofcircumvallate,filiform,andfungiform papillae.Thereis

alsoalongitudinalmidlinegrooverunninginananteroposteriordirectionfrom thetipof

thetonguetotheforamencecum.Thismarkstheembryologicalpointoffusionofthe



laterallingualswellingsthatformedtheoraltongue.Italsorepresentsthelocationof

themedianlingual(fibrous)septum ofthetonguethatinsertsinthebodyofthehyoid

bone.Onthelateralsurfaceoftheoraltonguearefoliatepapillaearrangedasaseries

ofverticalfolds.Theventralmucosaoftheoraltongueiscomparativelyunremarkable.

Itissmoothandcontinuouswiththemucosaofthefloorofthemouthandtheinferior

gingiva.Thelingualveinsarerelativelysuperficialandcanbeappreciatedoneitherside

ofthelingualfrenulum.Lateraltothelingualveinsarepleatedfoldsofmucosaknown

astheplicafimbriata.Theyareangledanteromediallytowardtheapexofthetongue.

Posteriorthird

Theremainderofthetonguethatliesposteriortothesulcusterminalisismadeup

bythebaseoftheorgan.Itliesbehindthepalatoglossalfoldsandfunctionsasthe

anteriorwalloftheoropharynx.Unliketheoraltongue,thepharyngealtonguedoesnot

haveanylingualpapillae.Instead,itsmucosaispopulatedbyaggregatesoflymphatic

tissueknownasthelingualtonsils.Themucosaisalsocontinuouswiththemucosaof

thelaterallylocatedpalatinetonsils,thelateraloropharyngealwalls,andtheposterior

epiglottisandglossoepiglotticfolds.

Thelingualpapillae

Thedorsalmucosaoftheoraltongueischaracterizedbynumerousraised

structuresknownaslingualpapillae.Theygivethecharacteristicroughappearanceof

thedorsalsurfacethatisnotappreciatedontheventralsurfaceofthetongue.The

pharyngealtonguealsohasraiseddome-likestructuresthroughoutthemucosa.

However,thesearelymphaticaggregates(i.e.lingualtonsils)andshouldnotbe

confusedwithpapillae.

Therearefourtypesoflingualpapillaefoundonthesurfaceofthehumantongue.

Theseinclude:

-Filiform papillaearethemostabundantofthefourtypesofpapillae.Theyarestretched,

conical,grey-whitepapillaethatarecoveredinaheavycoatofkeratinizedsquamous

epithelium.Bymakingthedorsalsurfaceofthetonguerough,thesepapillaeprovide

frictiontoallowmovementofthefoodbolusduringchewing.Itshouldbenotedthat

thesepapillaedonotpossesstastebuds.

-Fungiform papillaeareweaklykeratinizedandlessabundantthanthefiliform papillae.

However,theyarescatteredacrosstheentiredorsalsurfaceofthetongue.Thesehighly



vascular,mushroom-shapedpapillaecontainafewtastebudsontheapicalaspect.

-Foliatepapillaeappearasbilaterallypaired,parallel,longitudinalslitsonthe

posterolateralmarginofthetongue,nearthesulcusterminalis.Themucosaisnon-

keratinizedandthepapillaearepopulatedwithnumeroustastebuds.

-Circumvallate(Vallate)papillaeareorganizedlinearly,asasetoffourtosixlarge

papillaeanteriortoeachlimbofthesulcusterminalis(i.e.eighttotwelvepapillaein

total).Inlongitudinalsection,thecharacteristicfurrowfoundwithinthepapillaecanbe

appreciated.ThesemoatsfacilitatethedrainageofseroussalivaryvonEbnerglands

thatemptyintothestructure.Thepersistentlubricationcreatesafavorableenvironment

forgustatoryparticlestodissolvesothattheycanbedetectedbythetastebuds.

Thetastebuds

Whiletastebudsaredistributedthroughouttheentireoralcavity,theyareathigher

concentrationsonthetongue.Therearefivegustatorysensationsthatareperceivedby

individuals.Thesearesweet,salty,sour,bitter,andumami.

Muscles

Thetongueischieflyamuscularorganwithsomeamountoffattyandfibrous

tissuedistributedthroughoutitssubstance.Allthemusclesofthetonguearepaired

structures,witheachcopybeingfoundoneithersideofthemedianfibrousseptum.

Therearemusclesthatextendoutsideoftheorgantoanchorittosurroundingbony

structures,knownasextrinsicmuscles.Theothersetofmusclesareconfinedtoeach

halfoftheorganandcontributetoalteringtheshapeoftheorgan;thesearetheintrinsic

muscles



ExtrinsicMusclesoftheTongue

Theseinclude:

-genioglossus

-Hyoglossus

-styloglossus

-palatoglossus

Theyoriginateoutsidethetongueandattachtoit,theymainlymovethetonguebutthey

canalteritsshapeaswell

IntrinsicMusclesoftheTongue

Theyinclude:

-superiorlongitudinalmuscle

-inferiorlongitudinalmuscle

-transversemuscle

-verticalmuscles

Theyhavetheirattachmentsentirelywithinthetongueandarenotattachedtoanybone.

Bloodsupplyandlymphaticdrainage

Arteries

Thevascularsupplytothetonguemusclesisprovidedbyderivativesofthelingual

artery.Thisisabranchoftheexternalcarotidarterythattraversestheregionbetween

themiddlepharyngealconstrictorandhyoglossusinordertoaccessthefloorofthe

mouth.Ittakesasharpsuperiorturnattheanteriorborderofhyoglossusasittravels

alongsideCNIX.Ofnote,thetonguehasgoodcollateralsupplyasthelingualarteryalso

anastomosiswiththecontralateralvessel.Thenamedbranchesofthelingualarteryare

asfollows:

-Thedorsallingualarteriesarerelativelysmallderivativesofthelingualarterythatarise

medialtohyoglossus.Inadditiontosupplyingthedorsalmucosaofthetongue,italso

givesbranchestothepalatoglossus,softpalate,palatinetonsils,andepiglottis.



-Emergingattheanteriorlimitofthehyoglossus,thesublingualarteriescoursebetween

themylohyoidandgenioglossusasittravelstowardsthesublingualglandsinthefloor

oftheoralcavity.Asitarborizes,oneofitsbranchesanastomoseswiththesubmental

branchesofthefacialartery,whileanothertraversesthegingivaofthemandibleto

anastomosewiththeanalogouscontralateralvessel.

-Asthelingualarteryterminatesnearthelingualfrenulum ontheventralsurfaceofthe

tongue,itisreferredtoasthedeeplingualartery.

-Thelingualarteryissupportedbyotherbranchesoftheexternalcarotidartery.The

facialarterygivesofftheascendingpalatineandtonsillararteriesthatalsosupplythe

tongue.Theascendingpharyngealbranchoftheexternalcarotidarteryalsosupplies

theorgan.

Veins

Theveinsofthetonguearenamedsimilarlytothearteriesthattheyaccompany.

Theyareformedfrom numerousvenoustributariesthateventuallycoalesce.Asthe

deeplingualveinformsadjacenttotheapexofthetongue,itcoursesalongtheventral

surfaceofthetongue(deeptothemucosa).Asthedeeplingualveinanastomosiswith

thesublingualvein,theybecomethevenacomitansofCNXII.Thisvenousnetwork

eventuallydrainstothelingualveinthatlaterjointhefacialortheanteriordivisionofthe

retromandibularveins.Here,theyform thecommonfacialvein,whichisatributaryto

theinternaljugularvein.Alternatively,thevenaecomitantesmaydraindirectlytothe

internaljugularvein.

Thedorsallingualveinsareresponsiblefordrainingthelateralmarginsanddorsal

surfaceofthetongue.Theytravelalongsidethesimilarlynamedarteryastheydrain

intotheinternaljugularvein

Lymphaticdrainage

Themarginalandcentralgroupsdraintheanteriorpartsofthetongue,whilethe

dorsalgroupdrainslymphfrom theposteriorthirdoftheorgan.Itisnotuncommonto

seethecentralareaofthetonguedrainingtobothmarginalanddorsalgroupsoflymph

vessels.

Themarginallymphvesselswillcarrylymphtothesubmandibularnodesortothe

jugulo-omohyoidnodes.Itisnotuncommontoseelymphvesselsdecussatingtodrain

tocontralaterallymphnodes.Thevesselsfrom thecentralregionmaygotothedeep

cervicalnodes,withaparticularpreferenceforthejugulo-omohyoidorjugulodigastric



nodes.Thedorsalgroupofvesselsalsopasslaterallyoneithersidetoeventuallyjoin

themarginalvesselsintheircoursetothejugulo-omohyoidandjugulodigastricvessels

InnervationoftheTongue

Motorinnervation

Allmusclesofthetongue,exceptthepalatoglossus(actuallyapalatinemusclesupplied

bythevagusnerve(X)ofthepharyngealplexus),receivemotorinnervationfrom the

hypoglossalnerve(CNXII)

Sensoryinnervation

Theanteriortwothirdsofthetonguearesuppliedby:

-thelingualnerve(CNV3)forgeneralsensation

-thechordatympani,abranchofthefacialnerve(CNVII)transferringnervefiberstothe

lingualnerve,fortaste

Theposteriorthirdofthetongueandthevallatepapillaearesuppliedby:

-thelingualbranchoftheglossopharyngealnerve(CNIX)forbothgeneralsensation

andtaste

-Anothercontributionismadebytheinternallaryngealbranchofthevagus(CNX)for

generalsensationandtaste

HenceCNVII,CNIX,andCNXprovidenervefibersfortaste;thosefrom CNVIIare

ultimatelyconveyedbyCNV3

Clinicalanatomy

Thrush(candidiasis):Candidaalbicans(ayeast)growsoverthesurfaceofthemouth

andtongue.Thrushcanoccurinalmostanyone,butitoccursmoreofteninpeople

takingsteroidsorwithsuppressedimmunesystems,theveryyoung,andtheelderly.

Oralcancer:Agrowthorulcerappearsonthetongueandgrowssteadily.Oralcanceris

morecommoninpeoplewhosmokeand/ordrinkalcoholheavily.

Macroglossia(bigtongue):Thiscanbebrokendownintovariouscategoriesbasedon

thecause.Theseincludecongenital,inflammatory,traumatic,cancerous,andmetabolic

causes.Thyroiddisease,lymphangiomas,andcongenitalabnormalitiesareamong

someofthecausesofanenlargedtongue.



2)writeanessayontheairsinuses

AIRSINUSES

Theparanasalsinusesareaircavitiesthathelpcirculatetheairthatisbreathedin

andoutoftherespiratorysystem.Theyaresituatedaroundthenasalcavityandthey

areallpairedandsometimessymmetrical,whilealwaysbeingbilateral.Theyhave

variousfunctions,includinglighteningtheweightofthehead,humidifyingandheating

inhaledair,increasingtheresonanceofspeech,andservingasacrumplezoneto

protectvitalstructuresintheeventoffacialtrauma.Sinusesareformedinchildhoodby

thenasalcavityerodingintosurroundingbone.Astheyareoutgrowthsofthenasal

cavity,theyalldrainbackintoit–openingstotheparanasalsinusesarefoundonthe

roofandlateralwallsofthenasalcavity.Theinnersurfaceislinedbyarespiratory

mucosa.Therearefourdifferentpairsofsinusesandtheyarecalledthe:

-maxillarysinuses



-frontalsinuses

-sphenoidalsinuses

-ethmoidalsinuses

-THEMAXILLARYSINUSES:Themaxillarysinusesarethelargestoftheallthe

paranasalsinuses.Theyhavethinwallswhichareoftenpenetratedbythelongrootsof

theposteriormaxillaryteeth.Thesuperiorborderofthissinusisthebonyorbit,the

inferioristhemaxillaryalveolarboneandcorrespondingtoothroots,themedialborder

ismadeupofthenasalcavityandthelateralandanteriorborderarelimitedbythe

cheekbones.Posteriorly,twoanatomicalspacesknownasthepterygopalatinefossa

andtheinfratemporalfossaexist.

Vascularization,innervationandlymphatics

Thesubmandibularlymphnodesarethemaindestinationduringlymphatic

drainage.Thebloodsupplyincludesacontributionfrom the:

-anteriorsuperioralveolarartery

-middlesuperioralveolarartery

-posteriorsuperioralveolarartery

Innervationoccursthroughnervesofthesamenamesasthearteries.

-THEFRONTALSINUSES:Anteriorly,thefrontalsinusesarecontainedbytheforehead

andthesuperciliaryarches,superiorlyandposteriorlybytheanteriorcranialfossaand

inferiorlybythebonyorbit,theanteriorethmoidalsinusesandthenasalcavity.Medially

thesinusesfaceoneanother,separatedbythemidline.Thispairofsinusesareirregular

inshapewhencomparedtooneanotherandisunderdevelopedatbirth.Theyreach

theirfullsizeandshapearoundseventoeightyearsofage.

Vascularization,innervationandlymphatics

Theydrainprimarilyintotheethmoidalinfundibulum andthecorrespondinglymph

drainageoccursviathesubmandibularlymphnodes.Itisinnervatedbytheophthalmic

nerve,includingthesupraorbitalandsupratrochlearbranches.

Thefrontalsinusesaresuppliedbythe:

-anteriorethmoidalartery



-supraorbitalartery

-supratrochlearartery

-THESPHENOIDALSINUSES:Themostposteriorofallthesinusesinthehead,the

sphenoidalsinusesarelargeandirregular,justliketheirseptum,whichismadebythe

sphenoidbone.Laterally,acavernoussinusexistswhichispartofthemiddlecranial

fossaandalsothecarotidarteryandcranialnervesIII,IV,V/I,V/IIandVIcanbefound.

Theanteriorwallseparatesthispairofsinusesfrom thenasalcavity,asdoesthe

hypophysealfossa,thepituitaryglandandtheopticchiasm superiorlyandthe

nasopharynxandpterygoidcanalinferiorly.

Vascularization,innervationandlymphatics

Thelymphaticdrainageoccursinthesamewayastheposteriorethmoidsinus(i.e.

retropharyngeallymphnodes).Theposteriorethmoidalarteryandtheposteriorlateral

nasalbranchessupplythesphenoidalsinuses.Theposteriorethmoidalnerveandthe

orbitalbranchofthepterygopalatineganglioninnervatethem.

-THEETHMOIDALSINUSES:Superiortotheethmoidalsinusistheanteriorcranialfossa

andthefrontalbone,laterallytheorbitcanbefound,whilethenasalcavityissituated

medially.Theethmoidsinusesareuniquebecausetheyaretheonlyparanasalsinuses

thataremorecomplexthanjustasinglecavity.Oneachsideofthemidline,anywhere

from threetoeighteenethmoidalaircellsmaybegroupedtogether.Theseaircellsare

smallerindividualsinusesgroupedtogethertoform alargeonewhichencompassthe

anterior,middleandposteriornasalmeatuses.

Vascularization,innervationandlymphatics

Theanteriorandmiddleethmoidsinusessendtheirlymphaticdrainagetothe

submandibularlymphnodeswhiletheposteriorethmoidsinussendsitsowntothe

retropharyngeallymphnodes.

Theanteriorandposteriorethmoidalarteries,aswellastheposteriorlateralnasal

branchesprovideanamplebloodsupplytothisregion.Meanwhiletheanteriorand

posteriorethmoidalnervesandtheposteriorlateralsuperiorandinferiornasalnerves

helpinnervateit.

CLINICALCORRELATES

-Acutesinusitis(sinusinfection):Viruses,bacteria,orfungiinfectthesinuscavity,

causinginflammation.Moremucus;nasalcongestion;discomfortinthecheeks,



forehead,oraroundtheeyes;andheadachesarecommonsymptoms.

-Chronicsinusitis(orchronicrhinosinusitis):Morethanjustaseriesofinfections,

chronicsinusitisisapersistentprocessofinflammationofthesinuses.


