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QUESTION1

Discusstheanatomyofthetongueandcommendonitsappliedanatomy

Introduction

Thetongueisamobilemuscularorgancoveredwithmucousmembrane

andisfoundinthemouthofmostvertebrates.

Itispartlyintheoralcavityandpartlyintheoropharynx.



Partsofthetongue

Thetonguehasaroot,body,andapex.

Therootofthetongueistheattachedposteriorportion,extendingbetween

themandible,hyoid,andthenearlyverticalposteriorsurfaceofthetongue.

Thebodyofthetongueistheanterior,approximatelytwothirdsofthe

tonguebetweenrootandapex.

Theapex(tip)ofthetongueistheanteriorendofthebody,whichrests

againsttheincisorteeth.Thebodyandapexofthetongueareextremely

mobile

Surfacesofthetongue

Thetonguefeaturestwosurfaces.

Themoreextensive,superiorandposteriorsurfaceisthedorsum ofthe

tongue(commonlyreferredtoasthe“top”ofthetongue).

Theinferiorsurfaceofthetongue(commonlyreferredtoasits“underside”)

usuallyrestsagainstthefloorofthemouth.

Themarginofthetongueseparatingthetwosurfacesisrelatedoneach

sidetothelingualgingivaeandlateralteeth.

Thetongueisattachedviamusclestothehyoidbone,mandible,styloid

process,palate,andpharynx,anditisdividedintotwo(2)partsbytheV-

shapedsulcusterminalis.

The two parts which are the anteriortwo-thirds (presulcal)and the

posterior one-third (postsulcal),are structurally and developmentally

distinct.

Theforamencecum attheapexofthesulcusterminalisindicatesthesite

ofembryonicoriginofthethyroglossalduct(Milletal.,2019;Alaouietal.,

2018;Hamadetal.,2018).



Thefollowingpapillaecoverthetongueandareusedfortasteperception:

i. VallatepapillaewhicharearrangedinaV-shapeanteriortothe

sulcusterminalisandstuddedwithnumeroustastebuds.Itis

innervatedbytheglossopharyngealnerve(CNIX).

ii. Fungiform papillae which are mushroom-shaped papillae with

erythematousdomes,locatedonthelateralaspectsandatthe

apexofthetongue.

iii. Filiform papillae which are slim, cone-shaped projections

organizedinrowsparalleltothesulcusterminalis

iv. Foliatepapillaewhicharerarelyfoundinhumans(vestigial).

Anotherimportantpartofthetongueisthelingualtonsil,acollectionof

nodularlymphatictissuetowardstheposteriorone-thirdofthedorsum of

thetongue.

Theinferiorsurfaceofthetongueiscovered withathin,transparent

mucousmembrane.



Thissurfaceisconnectedtothefloorofthemouthbyamidlinefoldcalled

thefrenulum ofthetongue.Thefrenulum allowstheanteriorpartofthe

tonguetomovefreely.Oneachsideofthefrenulum,adeeplingualveinis

visiblethroughthethinmucousmembrane.

Asublingualcaruncle(papilla)ispresentoneachsideofthebaseofthe

lingualfrenulum thatincludestheopeningofthesubmandibularductfrom

thesubmandibularsalivarygland.

Muscles

Thetongueisessentiallyamassofmusclesthatismostlycoveredby

mucosa(mucousmembrane).

Thetonguehasbothintrinsicandextrinsicmuscles.Generally,extrinsic

musclesalterthepositionofthetongue,andintrinsicmusclesalterits

shape.Thefourintrinsicandfourextrinsicmusclesineachhalfofthe

tongueareseparatedbyamedianfibrouslingualseptum,whichmerges

posteriorlywiththelingualaponeurosis.

Intrinsicmuscles:areconfinedtothetongue.Theyhavetheirattachments

entirelywithinthetongueandarenotattachedtobone.

i. Thesuperiorlongitudinallingualmuscle.Itshortensthetongue

andcurlsitupward.

ii. Theinferiorlongitudinallingualmuscle.Itshortensthetongueand

curlsitdownward.

iii. The transverse lingualmuscle.Itelongates and narrows the

tongue.

iv. Theverticallingualmuscle.Itflattensthetongue.

Extrinsicmuscles:originateoutsidethetongueand attach to it.They

mainlymovethetonguebuttheycanalteritsshapeaswell.



i. The genioglossus muscle.Itprotrudes the tongue and itis

innervatedbythehypoglossalnerve(CNXII).

ii. Thestyloglossusmuscle.Itdrawsupthesidesofthetongueto

createatroughforswallowing.Itisapairwhichworkstogetheron

each side to retractthe tongue.Itis also innervated bythe

hypoglossalnerve(CNXII).

iii. Thehyoglossusmuscle.Itdepressesandretractsthetongueand

itisalsoinnervatedbythehypoglossalnerve(CNXII).

iv. Thepalatoglossusmuscle.Itelevatestheposteriortongue,closes

theoropharyngealisthmus,aidsintheinitiationofswallowing,and

preventsthespillofsalivafrom thevestibuleintotheoropharynx

bymaintaining the palatoglossalarch.Itis the onlyextrinsic

muscleofthetonguethatisnotinnervatedbythehypoglossal

nerve.Itisinnervatedbythevagusnerve(CNX).

Innervationofthetongue

Thehypoglossalnerve(CN XII)providesmotorinnervationstoallofthe

intrinsicandextrinsicmusclesofthetongueexceptforthepalatoglossus

muscle,whichisinnervatedbythevagusnerve(CNX).

Lesionsofthehypoglossalnervecausedeviationofthetonguetothe

ipsilateralside.

Forgeneralsensation(touchandtemperature),themucosaoftheanterior

twothirdsofthetongueissuppliedbythelingualnerve,abranchofCNV3.

Forspecialsensation(taste),thispartofthetongue,exceptforthevallate

papillae,issuppliedbythechordatympaninerve,abranchofCNVII.



Thechordatympanijoinsthelingualnerveintheinfratemporalfossaand

runsanteriorlyinitssheath.

Themucosaoftheposteriorthirdofthetongueandthevallatepapillaeare

suppliedbythelingualbranchoftheglossopharyngealnerve(CN IX)for

bothgeneralandspecialsensation.

Twigsoftheinternallaryngealnerve,abranchofthevagusnerve(CNX),

supplymostlygeneralbutsomespecialsensationtoasmallareaofthe

tonguejustanteriortotheepiglottis.

Thesemostlysensorynervesalsocarryparasympatheticsecretomotor

fiberstoserousglandsinthetongue.

There are fourbasic taste sensations:sweet,salty,sour,and bitter.

Sweetnessisdetectedattheapex,saltinessatthelateralmargins,and

sournessand bitternessattheposteriorpartofthetongue.Allother

“tastes”expressedbygourmetsareolfactory(smellandaroma).

Bloodsupplytothetongue

Bloodsupplytothetongueispredominantlyfrom thelingualartery,a

branchoftheexternalcarotidarterybetweenthesuperiorthyroidartery

andthefacialartery,anditdepartsatthelevelofthegreaterhornofthe

hyoidbonewithinthecarotidtriangle.

Branchingfrom theexternalcarotidartery,thelingualarterypassesdeepto



thehyoglossusmuscleandsuperficialtothemiddlepharyngealconstrictor

muscle.Thereafter,itgivesrisetothefollowingfour(4)arteries:

i. Thesuprahyoidartery.Itsuppliestheomohyoid,sternothyroidand

thyrohyoid muscles.Theyanastomose with the corresponding

vesselsfrom theoppositeside.

ii. The dorsallingualarteries.Itarises beneath the hyoglossus

muscleandpasstotheposteriorpartofthedorsum ofthetongue.

Theysupplythemucousmembraneofthisregionaswellasthe

glossopalatinearch,lingualtonsils,softpalateandepiglottis.They

alsoanastomosewiththeircorrespondingvesselsontheopposite

side.

iii. Thesublingualartery.Itbranchesattheanteriorborderofthe

hyoglossusmuscle.Itsuppliesthesublingualglandbeforegiving

branchestothemylohyoidmuscle.

iv. Thedeeplingualartery.Itistheterminationofthelingualartery.

Thedeeplingualarteriescommunicatewitheachotherneartheapexofthe

tongue.Thedorsallingualarteriesarepreventedfrom communicatingby

thelingualseptum.

Theveinsofthetonguearethedorsallingualveins,whichaccompanythe

lingualartery;thedeeplingualveins,whichbeginattheapexofthetongue,

runposteriorlybesidethelingualfrenulum tojointhesublingualvein.

Thesublingualveinsinelderlypeopleareoftenvaricose(enlargedand

tortuous).Someorallofthem maydrainintotheinternaljugularvein(IJV),

ortheymaydo so indirectly,joining firstto form a lingualvein that

accompaniestheinitialpartofthelingualartery.



Lymphaticdrainageofthetongue

Thelymphaticdrainageofthetongueisexceptional.Mostofthelymphatic

drainageconvergestowardandfollowsthevenousdrainage;however,

lymphfrom thetipofthetongue,frenulum,andcentrallowerliprunsan

independentcourse.Lymphfrom thetonguetakesfourroutes:

1.Lymphfrom therootdrainsbilaterallyintothesuperiordeepcervical

lymphnodes.

2.Lymphfrom themedialpartofthebodydrainsbilaterallyanddirectlyto

theinferiordeepcervicallymphnodes.

3.Lymph from the rightand leftlateralparts ofbodydrains to the

submandibularlymphnodesontheipsilateralside.

4.Theapexandfrenulum draintothesubmentallymphnodes,themedial

portiondrainingbilaterally.

Alllymphfrom thetongueultimatelydrainstothedeepcervicalnodes,and

passesviathejugularvenoustrunksintothevenoussystem attheright

andleftvenousangles.

Appliedanatomy

Paralysisofgenioglossus

Thisoccurswhenthegenioglossusmuscleisparalyzed.Thisincreasesthe

tendencyofthe tongue to fallposteriorly,obstructing the airwayand

presentingtheriskofsuffocation.

Totalrelaxation ofthe genioglossus muscles occurs during general

anesthesia;therefore,anairwayisinsertedinananesthetizedpersonto

preventthetonguefrom relapsing.
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InjurytoHypoglossalNerve

Trauma,suchasafracturedmandible,mayinjurethehypoglossalnerve

(CN XII),resultinginparalysisandeventualatrophyofonesideofthe

tongue.

Thetonguedeviatestotheparalyzedsideduringprotrusionbecauseofthe

actionoftheunaffectedgenioglossusmuscleontheotherside.

Ankyloglossia(tongue-tie)

Thisoccursduetoanabnormallengthofthefrenulum linguaewhich

causeslimitedmanipulationofthetongueduringspeechandresultsina

speechimpediment

Inthemostcommonform ofankyloglossia,thefrenulum extendstothetip

ofthetongue.

Geographictongue(migratoryglossitis)

Itisabenign,asymptomaticconditioncharacterizedbythepresenceof

largeredpatcheswithagrayish-whitebordercoveringthedorsum ofan



otherwisenormaltongue.

Itiscausedbytheinflammationofthemucousmembraneofthetongue,

whichresultsinlossoflingualpapillae.

Thelesionsareknowntomigrateovertime.Thenamearisesfrom themap

-likeappearanceofthetongueinthiscondition(Bettetal.,2019;Kurtipek

etal.,2019).

Fissuredtongue(scrotaltongue/plicatedtongue)

Itoccurswhenseveralsmallfurrowspresentonthedorsalsurfaceofthe

tongue.

Itcanbeanoralmanifestationofpsoriasis.

Itisgenerallypainlessandbenignandisoftenassociatedwithother

syndromes(e.g.Downsyndrome)(Peietal.,2019).



Question2

Writeanessayontheairsinuses



Introduction

Thenasalcavityisa roughlycylindrical,midline,airwaypassagethat

extendsfrom thenasalalaanteriorlytothechoanaposteriorly.

Itisdividedinthemidlinebythenasalseptum.

Oneachside,itisflankedbythemaxillarysinuses,androofedbythe

frontal,ethmoidandsphenoidsinuses,inanteriortoposteriormanner.

Itiscomposedofintricateandsubdividedairpassagesanddrainage

pathwaysthatconnectthesinuses.
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Structureandfunction

There are four (4) sinuses in humans.They are alllined by the

pseudostratifiedcolumnarepithelium.Theyareoutlinedasfollows:

1.Themaxillarysinus

Itisthelargestoftheparanasalsinuses,locatedundertheeyesinthe

maxillarybone.

Adjacentstructuresincludethelateralnasalwall,theorbitalfloor,andthe

posteriormaxillarywallwhichcontainsthepterygopalatinefossa.

Themaxillarysinusisinnervatedbytheinfraorbitalnerve(CNV2).

Themaxillaryandfacialarteriessupplythesinus,andthemaxillaryvein

suppliesvenousdrainage.

Themaxillarysinusdrainsintotheethmoidinfundibulum.

Thereistypicallyonlyoneostium permaxillarysinus.

Thesizeofthemaxillarysinusatadultstageisapproximately15mL,

makingitthelargestparanasalsinus.

2.Thefrontalsinus



Itislocatedsuperiortotheorbitandwithinthefrontalbone.

Thetypicalvolumeattheadultstageis4to7mL.

Thefrontalsinusdrainsintothefrontalrecessviathemiddlemeatusand

thisdrainagecanbevariable,eithermedialorlateralto theuncinate,

dependingonitsattachment.

The frontal sinus vasculature consists of the supraorbital and

supratrochleararteriesandophthalmicandsupraorbitalveins.

Similarly,itsinnervationisprovidedbythesupraorbitalandsupratrochlear

nerves(CNVI).

Severalanatomicalspaces/structures are importantto frontalsinus

anatomy:

 Frontalrecess:Drainagespacebetweenthefrontalsinusand
semilunarhiatusthatisboundedbytheposteriorwalloftheagger
nasicell,laminapapyracea,andthemiddleturbinate.

 Frontalsinusinfundibulum:Spacethatdrainsintothefrontalrecess
thatislocatedsuperiortotheaggernasicells

 Frontalcells:anteriorethmoidcellsthatpneumatizethefrontal
recess.Thesecellsmaycauseobstructionorpersistentsinus
disease.Theyarelocatedposteriorandsuperiortotheaggernasicell,
andthereare4typesasclassifiedbyBentandKuhn:

i.TypeI:Singlecellabovetheaggernasicellbutbelowthefloorofthe
frontalsinus

ii.TypeII:Multiplecellsabovetheaggernasi,mayextendintothe
frontalsinus

iii.TypeIII:Singlelargecellthatextendssupraorbitallythroughthefloor
ofthefrontalsinus,attachestotheanteriortable

iv.TypeIV:Singleisolatedcellthatiscontainedwithinthefrontalsinus



3.Theethmoidsinuses

Itisformedfrom severaldiscreetaircellswithintheethmoidbonebetween
thenoseandeyes.

Thereare3to4cellsatbirthanddevelopinto10to15byadulthoodfora
totalvolumeof2to3mL.

Theanteriorethmoidsdrainintotheethmoidinfundibulum,inthemiddle
meatus.

Theposteriorethmoidsinusesdrainintothesphenoethmoidalrecess
locatedinthesuperiormeatus.

Theethmoidsinusesaresuppliedbytheanteriorandposteriorethmoid
arteries,respectively.Thesearteriesarebranchesoftheophthalmicartery,
whichisabranchoffoftheinternalcarotidartery.

Ethmoidsinusvenousdrainageisbythemaxillaryandethmoidveins.The
anteriorandposteriorethmoidveinsprovideinnervation.

 Thecomplexethmoidallabyrinthcanbereducedintoaseriesof
lamellaebasedonembryologicprecursors.Theselamellaeare
obliquelyorientedandlieparalleltoeachother.

 Thefirstlamellaistheuncinateprocess.

 Thesecondlamellacorrespondstotheethmoidbulla.

 Thethirdlamellaisalsoknownasthebasalorgroundlamellaofthe
middleturbinate.Thislamellaservesasthedivisionoftheanterior
andposteriorethmoids.Theanteriorpartinsertsverticallyintothe
cristaethmoidalis.Themiddleportionattachesobliquelyintothe
laminapapyracea.Theposteriorthirdattachestothelamina
papyraceaaswellbutinahorizontalfashion.

 Thefourthlamellaisthesuperiorturbinate.

 Theaggernasicellisthemostanterioroftheanteriorethmoidcells.
Itisfoundanteriorandsuperiortothemiddleturbinateattachmentto
thelateralwall.Theposteriorwalloftheaggernasicellformsthe
anteriorwallofthefrontalrecess.

 Theethmoidbullaisthelargestoftheanteriorethmoidcellsthatlies
abovetheinfundibulum.Thisstructureisimportantbecausethe
anteriorethmoidarterycoursesovertheroofofthiscell.



4.Thesphenoidsinus

The sphenoid sinuses are located centrallyand posteriorlywithin the

sphenoidbone.

Theydrainintothesphenoethmoidalrecesslocatedwithinthesuperior

meatus.

Thesphenopalatinearterysuppliesthesinus,andvenousdrainageisvia

themaxillaryvein.

Innervationisprovidedbythesphenopalatinenerve,whichiscomprisedof

parasympatheticfibersandCNV2.

Thetypicaladultsizeis0.5to8mL.

Severalimportantstructureshaveacloseanatomicalrelationshiptothe

sphenoidsinus.

Thecarotidarteryislocatedadjacenttothelateralwallofthesinus,andin

25%ofpatients,itisdehiscentinthisarea.

Theopticnerveisalsolocatedadjacenttothelateralwallofthesinusand

canbedehiscentinupto5%ofindividuals.



Bloodsupplytothesinuses

Themajorarteryofthemaxillarysinusistheinternalmaxillaryartery,a

branchoftheexternalcarotidartery.

Theethmoidandfrontalsinuseshaveavarietyofbloodsupplies,including

meningealvesselsforthecribriform plateabovetheethmoidsinuses,as

wellastheposteriorwallofthefrontalaircells.

Thesphenoidsinusesmayderivebloodsupplyfrom smallbranchesofthe

cavernousinternalcarotidarteries.

Nervesupplytothesinuses

Themajornerverunning belowthefrontalsinusisthefirstdivisionofthe

fifthcranialnerve.

Themajornerveoftheinferioraspectofthemaxillarysinusisthesecond

divisionofthefifthcranialnerve.

Thisnervehassensorybutnospecificmotorfunctions,asopposedtothe

thirddivisionofcranialnervefive, thelatterofwhichhasbothsensory

(primarilyskillofthejaw andtheteeth)andmotorfunctions(primarily

musclesofmastication).


