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QUESTION1:Discusstheanatomyofthetongueandcommentontheirapplied

anatomy.

ANSWER:Thetongueisamobilemuscularorgancoveredwithmucousmembrane.It

canassumevarietyofshapesandpositions.Itispartlyintheoralcavityandpartlyin

theoropharynx.Thetongue’smainfunctionsarearticulation(formingwordsduring

speaking)andsqueezingfoodintotheoropharynxaspartofdeglutition(swallowing).It

isalsoinvolvedinmastication,tasteandoralcleansing.

PARTSANDSURFACESOFTONGUE:

Thetonguehasaroot,body,andapex.TheROOTofthetongueistheattachedatthe

posteriorportion,extendingbetweenthemandible,hyoid,andthenearlyvertical

posteriorsurfaceofthetongue.TheBODYofthetongueistheanterior,approximately

twothirdsofthetonguebetweenrootandapex.TheAPEX(tip)ofthetongueisthe

anteriorendofthebody,whichrestsagainsttheincisorteeth.Thebodyandapexofthe

tongueareextremelymobile.Thetonguefeaturestwosurfaceswhicharethemore

extensive,superiorandposteriorsurfaceisthedorsum ofthetongue(commonly

referredtoasthe“top”ofthetongue).Theinferiorsurfaceofthetongue(commonly

referredtoasits“underside”)usuallyrestsagainstthefloorofthemouth.Themargin

ofthetongueseparatingthetwosurfacesisrelatedoneachsidetothelingualgingivae

andlateralteeth.Thedorsum ofthetongueischaracterizedbyaV-shapedgroove,the

terminalsulcusofthetongue,theangleofwhichpointsposteriorlytotheforamen

cecum.Thissmallpitwhichisfrequentlyabsentisthenon-functionalremnantofthe

proximalpartoftheembryonicthyroglossalductfrom whichthethyroidgland

developed.Theterminalsulcusdividesthedorsum ofthetonguetransverselyintoa

presulcalanteriorpartintheoralcavityproperandapostsulcalposteriorpartinthe



oropharynx.Amidlinegroovedividestheanteriorpartofthetongueintorightandleft

parts.Themucosaoftheanteriorpartofthetongueisrelativelythinandclosely

attachedtotheunderlyingmuscle.Ithasaroughtexturebecauseofnumeroussmall

lingualpapillae:

•Vallatepapillae:largeandflattopped.Itliesdirectlyanteriortotheterminalsulcus

andarearrangedinaV-shapedrow.Theyaresurroundedbydeepcirculartrenches,the

wallsofwhicharestuddedwithtastebuds.Theductsoftheserousglandsofthe

tongueopenintothetrenches.

•Foliatepapillae:smalllateralfoldsofthelingualmucosa.Theyarepoorlydevelopedin

humans.

•Filiform papillae:longandnumerous,containafferentnerveendingsthataresensitive

totouch.Thesescaly,conicalprojectionsarepinkishgrayandarearrangedinV-shaped

rowsthatareparalleltotheterminalsulcus,exceptattheapex,wheretheytendtobe

arrangedtransversely.

•Fungiform papillae:mushroom shapedpinkorredspotsscatteredamongthefiliform

papillaebutmostnumerousattheapexandmarginsofthetongue.Thevallate,foliate,

andmostofthefungiform papillaecontaintastereceptorsinthetastebuds.

Themucosaoftheposteriorpartofthetongueisthickandfreelymovable.Ithasno

lingualpapillae,buttheunderlyinglymphoidnodulesgivethispartofthetonguean

irregular,cobblestoneappearance.Thelymphoidnodulesareknowncollectivelyasthe

lingualtonsil.Thepharyngealpartofthetongueconstitutestheanteriorwallofthe

oropharynxandcanbeinspectedonlywithamirrorordownwardpressureonthe

tonguewithatonguedepressor.Theinferiorsurfaceofthetongueiscoveredwitha

thin,transparentmucousmembrane.Thissurfaceisconnectedtothefloorofthe

mouthbyamidlinefoldcalledthefrenulum ofthetongue.Thefrenulum allowsthe

anteriorpartofthetonguetomovefreely.Oneachsideofthefrenulum,adeeplingual

veinisvisiblethroughthethinmucousmembrane.Asublingualcaruncle(papilla)is

presentoneachsideofthebaseofthelingualfrenulum thatincludestheopeningofthe

submandibularductfrom thesubmandibularsalivarygland.



MUSCLESOFTONGUE:

Thetongueisessentiallyamassofmusclesthatismostlycoveredbymucosa

(mucousmembrane).Themusclesofthetonguedonotactinisolationandsomeeven

perform multiplefunctions.Wehavetheextrinsicandintrinsicmusclesofthetongue.

Intrinsicmusclesarelocatedwithinthetongueandareresponsibleforalteringits

shapeanditsmobility.Extrinsicmusclesarethosethatoriginatefrom structuresother

thanthetongueandinsertontoittocausegrosstonguemovement.Itisresponsiblefor

alteringthepositionofthetongue.Therearefoureachoftheintrinsicandextrinsic

musclesandtheyareseparatedbyamedianfibrouslingualseptum whichmerges

posteriorlywithlingualaponeurosis.
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unilateralcontraction
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INTRINSICMUSCLESOFTONGUE
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muscle
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Thesemusclesallactsimultaneouslytoprotrudetongue.

INNERVATIONOFTONGUE:



AllmusclesofthetongueexceptforpalatoglossusmuscleareinnervatedbyCNXII,

HYPOGLOSSALNERVE.Palatoglossusisapalatinemusclesuppliedbythepharyngeal

plexus.Forgeneralsensation(touchandtemperature),themucosaoftheanteriortwo

thirdsofthetongueissuppliedbytheLINGUALNERVE,abranchofCNV3.Forspecial

sensation(taste),thispartofthetongue,exceptforthevallatepapillae,issuppliedthe

CHORDATYMPANINERVE,abranchofCNVII,theFACIALNERVE.Thechordatympani

jointhelingualnerveintheinfratemporalfossaandrunsanteriorlyinitssheath.The

mucosaoftheposterioronethirdofthetongueandthevallatepapillaearesuppliedby

thelingualbranchoftheGLOSSOPHARYNGEALNERVE(CNIX)forbothgeneraland

specialsensation.TwigsoftheINTERNALLARYNEGEALNERVE,abranchofthe

VAGUSNERVE(CNX)supplymostlythegeneralsensationandsomespecialsensation

toasmallareaofthetonguejustanteriortotheepiglottis.Thesemostlysensorynerves

alsocarryparasympatheticsecretomotorfiberstoserousglandsinthetongue.There

arefourbasictastesensations:sweet,salty,sour,andbitter.Sweetnessisdetectedat

theapex,saltinessatthelateralmargins,andsournessandbitternessattheposterior

partofthetongue.Allother“tastes”expressedbygourmetsareolfactory(smelland

aroma).

VASCULATUREOFTONGUE:

Thearteriesofthetonguearisefrom theLINGUALARTERY,whicharisesfrom the

EXTERNALCAROTIDARTERY.Onenteringthetongue,thelingualarterypassesdeepto

thehyoglossusmuscle.TheDORSALLINGUALARTERIESsupplytherootofthetongue;

theDEEPLINGUALARTERIESsupplythelingualbody.Thedeeplingualarteries

communicatewitheachotherneartheapexofthetongue.Thedorsallingualarteries

arepreventedfrom communicatingbythelingualseptum.

TheveinsofthetonguearetheDORSALLINGUALVEINS,whichaccompanythelingual

artery.Thedeeplingualveins,whichbeginattheapexofthetongue,runposteriorly

besidethelingualfrenulum tojointheSUBLINGUALVEINS.Thesublingualveinsin

elderlypeopleareoftenvaricose(enlargedandtortuous).Someorallofthem maydrain

intotheINTERNALJUGULARVEIN,ortheymaydosoindirectly,joiningfirsttoform a

lingualveinthataccompaniestheinitialpartofthelingualartery.

LYMPHATICDRAINAGEOFTONGUE

Thelymphaticdrainageofthetongueisunique.Mostofthelymphaticdrainage

convergestowardandfollowsthevenousdrainage;however,lymphfrom thetipofthe

tongue,frenulum,andcentrallowerliprunsanindependentcourse.Lymphfrom the

tonguetakesfourroutes:



i. Lymphfrom therootdrainsbilaterallyintothesuperiordeepcervicallymph

nodes.

ii. Lymphfrom themedialpartofthebodydrainsbilaterallyanddirectlytothe

inferiordeepcervicallymphnodes.

iii. Lymphfrom therightandleftlateralpartsofbodydrainstothesubmandibular

lymphnodesontheipsilateralside(sameside)

iv. Theapexandfrenulum draintothesubmentallymphnodes,themedialportion

drainingbilaterally.Alllymphfrom thetongueultimatelydrainstothedeep

cervicalnodes,andpassesviathejugularvenoustrunksintothevenoussystem

attherightandleftvenousangles.

APPLIEDANATOMY

 GagReflex:Itispossibletotouchtheanteriorpartofthetonguewithoutfeeling

discomfort;however,whentheposteriorpartistouched,theindividualgags.CN

IXandCNXareresponsibleforthemuscularcontractionofeachsideofthe

pharynx.Glossopharyngealbranchesprovidetheafferentlimbofthegagreflex.

 ParalysisofGenioglossus:Whenthegenioglossusmuscleisparalyzed,the

tonguehasatendencytofallposteriorly,obstructingtheairwayandpresenting

theriskofsuffocation.Totalrelaxationofthegenioglossusmusclesoccurs

duringgeneralanesthesia;therefore,anairwayisinsertedinananesthetized

persontopreventthetonguefrom relapsing.

 InjurytoHypoglossalNerveTrauma,suchasafracturedmandible,mayinjurethe

hypoglossalnerve(CNXII),resultinginparalysisandeventualatrophyofoneside

ofthetongue.Thetonguedeviatestotheparalyzedsideduringprotrusion

becauseoftheactionoftheunaffectedgenioglossusmuscleontheotherside.

 Frenectomy:Anoverlylargefrenulum ofthetongue(tongue-tie)interfereswith

tonguemovementsandmayaffectspeech.Inunusualcases,afrenectomy

(cuttingthefrenulum)ininfantsmaybenecessarytofreethetonguefornormal

movementsandspeech.

 LingualCarcinoma:Alingualcarcinomaintheposteriorpartofthetongue

metastasizestothesuperiordeepcervicallymphnodesonbothsides,whereasa

tumorintheanteriorpartusuallydoesnotmetastasizetotheinferiordeep



cervicallymphnodesuntillateinthedisease.Becausethenodesareclosely

relatedtotheinternaljugularvein,metastasesfrom thetonguemaybe

distributedthroughthesubmentalandsubmandibularregionsandalongthe

internaljugularveinsintheneck.

QUESTION2:Writeanessayontheairsinuses.

ANSWER:AirsinusesarealsocalledPARANASALSINUSESwhichareair-filledspaces

oftherespiratorypartofthenasalcavityintothefollowingboneswhicharefrontal,

ethmoid,sphenoidandmaxilla.Thesinusesarenamedaccordingtoboneswhichthey

arelocated.

FRONTALSINUSES

Therightandleftfrontalsinusesarebetweentheouterandinnertablesofthefrontal

bone,posteriortothesuperciliaryarchesandtherootofthenose.Frontalsinusesare

usuallydetectableinchildrenby7yearsofage.Therightandleftsinuseseachdrain

throughafrontonasalductintotheethmoidalinfundibulum,whichopensintothe

semilunarhiatusofthemiddlenasalmeatus.Thefrontalsinusesareinnervatedby

branchesofthesupra-orbitalnerves(CNV1),theophthalmicdivisionoftrigeminalnerve.

Therightandleftfrontalsinusesarerarelyofequalsize,andtheseptum betweenthem

isnotusuallysituatedentirelyinthemedianplane.Thefrontalsinusesvaryinsizefrom

approximately5mm tolargespacesextendinglaterallyintothegreaterwingsofthe

sphenoid.Oftenafrontalsinushastwoparts:averticalpartinthesquamouspartofthe

frontalbone,andahorizontalpartintheorbitalpartofthefrontalbone.Oneorboth

partsmaybelargeorsmall.Whenthesupra-orbitalpartislarge,itsroofformsthefloor

oftheanteriorcranialfossaanditsfloorformstheroofoftheorbit.

ETHMOIDALCELLSORSINUSES

Theethmoidalcells(sinuses)aresmallinvaginationsofthemucousmembraneofthe

middleandsuperiornasalmeatusintotheethmoidbonebetweenthenasalcavityand

theorbit.Theethmoidalcellsusuallyarenotvisibleinplainradiographsbefore2years

ofagebutarerecognizableinCTscans.Theanteriorethmoidalcellsdraindirectlyor

indirectlyintothemiddlenasalmeatusthroughtheethmoidalinfundibulum.Themiddle



ethmoidalcellsopendirectlyintothemiddlemeatusandaresometimescalled“bullar

cells”becausetheyform theethmoidalbulla,aswellingonthesuperiorborderofthe

semilunarhiatus.Theposteriorethmoidalcellsopendirectlyintothesuperiormeatus.

Theethmoidalcellsaresuppliedbytheanteriorandposteriorethmoidalbranchesof

thenasociliarynerves(CNV1).

SPHENOIDALSINUSES

Thesphenoidalsinusesarelocatedinthebodyofthesphenoid,buttheymayextend

intothewingsofthisbone.Theyareunevenlydividedandseparatedbyabonyseptum.

Becauseofthisextensivepneumatization(formationofaircells),thebodyofthe

sphenoidisfragile.Onlythinplatesofboneseparatethesinusesfrom several

importantstructures:Theopticnervesandopticchiasm,thepituitarygland,theinternal

carotidarteries,andthecavernoussinuses.Thesphenoidalsinusesarederivedfrom a

posteriorethmoidalcellthatbeginstoinvadethesphenoidatapproximately2yearsof

age.Insomepeople,severalposteriorethmoidalcellsinvadethesphenoid,givingrise

tomultiplesphenoidalsinusesthatopenseparatelyintothesphenoethmoidalrecess.

Theposteriorethmoidalarteriesandtheposteriorethmoidalnervesthataccompanythe

arteriessupplythesphenoidalsinuses.

MAXILLARYSINUSES

Themaxillarysinusesarethelargestoftheparanasalsinuses.Theyoccupythebodies

ofthemaxillaeandcommunicatewiththemiddlenasalmeatus.Eachispyramidalin

shapewiththeapexdirectedlaterallyandthebasedeeptothelateralwallofthe

adjacentnasalcavity.Themedialwallorbaseofthemaxillarysinusisformedbythe

maxillaandbypartsoftheinferiorconchaandpalatinebonethatoverliethemaxillary

hiatus

•Theapexofthemaxillarysinusextendstowardandoftenintothezygomaticbone.

•Thebaseofthemaxillarysinusformstheinferiorpartofthelateralwallofthenasal

cavity.

•Theroofofthemaxillarysinusisformedbytheflooroftheorbit.

•Thefloorofthemaxillarysinusisformedbythealveolarpartofthemaxilla.Theroots

ofthemaxillaryteeth,particularlythefirsttwomolars,oftenproduceconicalelevations



inthefloorofthesinus.Eachmaxillarysinusdrainsbyoneormoreopenings,the

maxillaryostium (ostia),intothemiddlenasalmeatusofthenasalcavitybywayofthe

semilunarhiatus.Thearterialsupplyofthemaxillarysinusismainlyfrom superior

alveolarbranchesofthemaxillaryartery;however,branchesofthedescendingand

greaterpalatinearteriessupplythefloorofthesinus.Innervationofthemaxillarysinus

isfrom theanterior,middle,andposteriorsuperioralveolarnerves,whicharebranches

ofthemaxillarynerve.

Mostsinusesopenintothemiddlenasalmeatusbutthesphenoidalsinusesopeninto

thespheno-ethmoidalrecess.


