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Solution

Histologyoftheupperrespiratorytract

Histologyoftheupperrespiratorytract:wanttolearnmoreaboutit?

Therespiratorytractisthepathwaythroughwhichmuchneededoxygenentersthebody.It

beginsatthenostrilsofthenose,continuingintothenasalcavity.From here,itpassesthrough

thepharynx,larynx,trachea,bronchi,bronchiolesandendsinthealveoli.Theairwayasawhole

canbedividedintotwosegments:aconductingsegment(from thenostrilstotheterminal

bronchiole)andarespiratorysegment(from therespiratorybronchiolestothealveoli).

Alongtherespiratorypathway,theepithelialliningchangestoaccommodatedifferentfunctions.

Thisarticlereviewschangesintheepitheliaandsupportingcellsoftheupperrespiratorytract

(from thenasalcavitytothepharynx)

Nasalcavity

Thenose,astheprimarymodeofentryofairintotheairway,hasbothrespiratoryandolfactory

functions.Initsrespiratorycapacity,itmodifiestheairsothatgaseousexchangewilloccur

moreefficientlyinthelungs,whileinitsolfactorycapacity,itdetectsvariousodorsand

transmitsthoseimpulsestothebrainforinterpretation.



Nasalvestibule

Enteringthenares,ornostrils,thenasalvestibuleislinedbykeratinizedstratifiedsquamous

epithelium –acontinuationofthecutaneousliningfrom theexternalnose.Itisalsoequipped

withmodifiedhairs,calledvibrissaethatfilteroutlargerparticlesfrom inspiredair.The

membranetransitionsfrom keratinizedstratifiedsquamousepithelium topseudostratified

columnarciliatedepithelium withgobletcells(alsocalledrespiratoryepithelium)atapoint

knownasthelimennasi.

Limennasi-medialview

Limennasi(medialview)

Floorandwallsofnasalcavity

Therespiratoryepithelium coversthefloor,medialandlateralwalls(justbelowthesuperior

concha)ofthenasalcavitytothechoana(posteriorboundaryofthenasalcavity).Additionally,

thereareseromucousglandsdispersedthroughoutthemucousmembranes.Theirsecretions

aidinrespirationbymoisteningtheinspiredairandtrappingunwantedparticles.Thetrapped

particlesarepropelledbytheciliatothepharynxwheretheycanbeexpelledorally,or

swallowedanddigested.

Roofofnasalcavity

Olfactorymucuslayer(green),withpsuedostratifiedcolumnarepitheliaandBowman'sgland.

Cribriform plateofethmoidboneincenter.

Olfactorymucuslayer(green),withpsuedostratifiedcolumnarepitheliaandBowman'sgland.

Cribriform plateofethmoidboneincenter.

Theroofofthenasalcavityintheregionofthecribriform plateoftheethmoidbone,the

superiorconchaandthesuperioraspectofthenasalseptum (composedoftheperpendicular

plateoftheethmoidbone)arecoveredwithpseudostratifiedcolumnarepithelium without

gobletcellsandmotileciliae(olfactoryepithelium).

Itshouldalsobenotedthattheolfactoryportionofthenasalcavityislessvascularizedthanthe

lowerrespiratoryportion.



Althoughitisratherabrupt,thetransitionfrom respiratorytoolfactoryepithelium canbenoted

grosslybythechangeincolour(from pinkrespiratorytoyellowolfactoryepithelium)and

histologicallybythechangeincelltypesandmorphology.Thecolumnarcellsintheolfactory

epithelium aregenerallytallerthanthoseintherespiratoryepithelium.

Celltypes

Thereareseveralcelltypesfoundintheepithelium thatmakeolfactionpossible.Airisfirst

directedtowardstheolfactoryepithelium bytheturbinates(bonesintheconchaethatsupport

themucosa).

Inthelaminapropria,Bowman’sglands(alsocalledolfactoryglands)produceserous

secretionsthatdissolveodiferousparticlessothattheycaninteractwiththeolfactorycilia.The

olfactoryciliaareshorthair-likeprojectionsthatextendintothemucousliningtodetectand

transmitodorsthroughtheolfactorynervecells.

Olfactorynervecellsarebipolarneuronsspanthethicknessoftheepithelium.Theimpulses

from theolfactoryciliaaretransmittedbynervefibersfrom theolfactorycellsthattravel

throughthecribriform plateoftheethmoidbone.Theafferentfibersthenenterthecranial

cavityandsynapsewithmitralcellsintheolfactorybulb(CNI).

Sustentacular(supportive)cellsdistributedthroughouttheepithelium areinterspersedwith

olfactorynervecellsandbasalcellsproximaltothecribriform plateoftheethmoidbone.The

cellshapesarehardtodistinguish;sothepositionandshapeofthenucleiareusedto

distinguishthecelltypes.

Thenucleiofthebasalcellsaresphericalandproximaltothecribriform plateoftheethmoid

bone.

Thenucleiofsustentacularcellsaremoreelongatedanddistaltothecribriform plateofthe

ethmoidbone.

Thenucleioftheolfactorynervecellsareseenbetweenthoseofthebasalandsustentacular

cells.

Themucosaoftheparanasalsinusesisalsorespiratoryepithelium.Theonlydifferenceisthat

theepithelium isthinnerandhasfewergobletcellsandserousandmucousglands.The



paranasalsinusesaretypicallydevoidoflymphoidtissue.

Pharynxandepiglottis

Pharynx

Theepitheliaofthepharyngealportionoftheconductingzonechangeswithrespecttoeach

pharyngealsegment.Inthenasopharynx,theepithelium iscontinuouswiththatofthenasal

cavity.Theciliaeherecontinuestowharfforeignparticlesthroughthepharynxtobeswallowed.

Intheoropharynxandlaryngopharynx,theepithelium transitionstonon-keratinizedstratified

squamousepithelium.Thisdurableepithelium isbettersuitedtoaccommodatefriction

associatedwithswallowingfood.Additionally,lymphaticaggregates(distributedthroughoutthe

mucosa)actasafirstcontactpointfortheimmunesystem tosortthroughparticlesentering

thebody(seeWaldeyer’sRing).

Epiglottis

Epiglottis(histologicalsection)

Theepiglottisisacartilaginousstructurelocatedcranialtothelarynx.Itprojects

posteriosuperiorlytoseparatethepharynxfrom thelarynxandpreventsfoodfrom enteringthe

lowerairwayduringswallowing.Themucosaofitslingualsurface(andhalfofitslaryngeal

surface)iscontinuouswiththatofthelaryngopharynx(lingualmucosa).Theotherhalfofits

laryngealsurfaceislinedbypseudostratifiedciliatedcolumnarepithelium withseromucous

glandsdistributedthroughoutitsmucouslining(laryngealmucosa).

Elasticcartilageofepiglottis(histologicalslide)

Elasticcartilageinthecenteroftheepiglottisprovidesscaffoldingfortheepithelia.Both

surfacesoftheepiglottisareequippedwithlymphaticnodulesandtastebuds.

Clinicalcorrelates



Inflammationofthenasalcavity

Inflammationofthenasalmucosaisreferredtoasrhinitis.Theinflammatoryprocessmaybe

ofviralorallergenicaetiology.Hypersecretionofmucouswillmanifestasrhinorrhoea(runny

nose).Inthecaseofallergicrhinitis,symptomaticlycanbechronicorseasonal,dependingon

theallergensthatinitiatetheinflammatoryprocess.

Inflammationrestrictedtothemucousmembraneoftheparanasalsinusesisspecifically

referredtoassinusitis.Itresultsfrom bacterialproliferationsubsequenttoobstructionofthe

ostium thatdrainsthesinus.

Inflammationofthepharynx

Thepharynxisalsosusceptibletoinflammation(calledpharyngitis).Alsoassociatedwith

pharyngitis,arecasesoftonsillitis.Theseinflammatoryprocessescanbecauseby

communicablebacterialinfectionsaswellasnon-infectiousentities.However,streptococcusA

bacteriaaretheprimaryagentsimplicatedinthesepathogenesis.Viruses,suchasthe

respiratorysyncytialvirus,influenzavirusandrhinovirusmayalsocausegeneralized

nasopharyngealinflammation.

Inflammationoftheepiglottis

EpiglottitisisamoreseriousinflammatoryconditionusuallycausedbyatypeBHaemophilus

influenzaeinfection.Theinfectionusuallyoccursinyoungchildrenandinfants.Consequentto

theswellingoftheepiglottis,theairwaycanbeobstructed.Loudinspiratorywheezingisa

classicsymptom ofthispathology.Appearanceofcyanosisindicatestheneedfora

tracheostomy.

CoronaVirusandtheUpperRespiratoryTract

Coronavirusesarealargefamilyofvirusesthatarecommoninpeopleandmanydifferent

speciesofanimalsincludingcamels,cattle,cats,andbats.Rarely,animalcoronavirusescan

infectpeopleandthenspreadbetweenpeoplesuchaswithMERS-COV,SARS-COVandnow

withthisnewvirus(namedSARS-COV-2).



ThisSARS-COV-2virusisabetacoronavirus,likeMERS-COV,SARS-COV.OnFebruary11,2020,

theWorldHealthOrganizationannouncedanofficialnameforthisdiseasethatiscausingthe

2019novelcoronavirusoutbreak,firstidentifiedinWuhan,China.Thenewnameofthisdisease

iscoronavirusdisease2019,abbreviatedasCOVID-19.InCOVID-19,“CO”standsfor“Corona”,

“VI”standsfor“Viruses”and“D”for“Disease”.

Therearemanytypesofhumancoronavirusesincludingsomethatcommonlycausemildupper

respiratorytractillness,likecoronaviruses229E,NL63,OC43orHKU1butSARS-COV-2isa

newstrainofcoronavirusesthathavenotbeenpreviouslyidentifiedinhumans.

TheClinicalspectrum ofCOVID-19rangesfrom milddiseasewithnon-specificsignsand

symptomsofacuterespiratoryillnesstoseverepneumoniawithrespiratoryfailureandseptic

shock.TherehavealsobeenreportsofasymptomaticinfectionwithCOVID-19.

Currentestimatesoftheincubationperiodrangefrom 1to14days,accordingtotheWHOand

theUSCentersfordiseasecontrolandprecautions.Themedianincubationperiodhasbeen

estimatedtobe5days.Transmissionmaybepossibleduringtheincubationperiod.

Preliminaryreportssuggestthatthereproductivenumbers(RO),thenumbersofpeoplewho

acquiretheinfectionfrom aninfectedperson,isapproximately2.2.However,asthesituationis

stillevolving,theROmaybehigherorlower.

Whilethepathophysiologyoftheconditioniscurrentlyunknown,structuralanalysissuggests

thatthevirusesmaybeabletobindtotheangiotensin-convertingenzyme2(ACE2)receptorin

humans,whichsuggeststhatitmayhavesimilarpathogenesistoSARS.However,aunique

structuralfeatureofthespikeglycoproteinreceptorsbindingdomainofSARS-COV-2(whichis

responsiblefortheentryofthevirusintohostcells)confessesapotentiallyhigherbinding

affinityforACE2onhostcellscomparedtoSARS-COV.Furinlikecleavagesitehasbeen

identifiedinthespikeproteinoftheviruses;thisdoesnotexistinotherSARS-likecoronaviruses.

Basedonanearlyanalysisofcaseseries,themostcommonsymptomsarefever,dyspnoea,

myalgia,fatigue,andlesscommonincludeanorexia,sputum production,sorethroat,confusion,

etc.



Approximately90%ofpatientspresentwithmorethanonesymptom and15%ofpatients

presentwithfever,cough,anddyspnoea.

Themostcommonlaboratoryabnormalitiesinpatientshospitalizedwithpneumoniainclude

leucopenia,lymphopenia,leupocytosis,andelevatedliverenzymes.Otherabnormalitiesinclude

neutrophilia,thrombocytopenia,decreasedhaemoglobin,decreasedalbuminandrenal

impairment.Pulseoximetrymayreveallowoxygensaturation(SpO2<90%).

InChestX-Rayunilaterallunginfiltratesarefoundin25%ofpatientsandbilaterallunginfiltrates

arefoundin75%ofpatients.

CTscanofthechestisparticularlyhelpfulinpatientswithsuspectedpneumoniawhohavea

normalchestX-Rayinordertodetectinfiltrateswithgreatersensitivity.

Patientswithasthmashouldneverstoptakingtheirpreventerinhalerunlessaskedtodosobya

medicalprofessional.Stoppingyoursteroidinhalercouldputyouatahigherriskof

complicationswithCOVID-19duetomakingyourasthmaworse.

PeoplewithbronchiectasismightbeathigherriskofcomplicationsiftheygettheCOVID-19.So

therearesomesuggestionstoreduceyourriskofgettingtheinfectionandtheriskof

complicationsifyoudo.

Alongwithallpreventivemeasureassuggestedtoallcommonpeople,peopleswith

bronchiectasisshouldfollow:

Makesureyoutakeallofyourregularmedications.

Ensureyoudoyourairwayclearanceexerciseregularly,thisclearsregularlymucusfrom the

lungsandreducestheriskofaflare-up.

Ifyoudevelopafeverandcoughbutfeelwelltrytoincreasethefrequencyofyourairway

clearanceandtakeparacetamoltoreducefever.Ifyoubecomemoreunwell,seekmedical



advice.


