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ANA212Assignment

THEANALCANAL

Theanalcanalisthefinalsegmentofthegastrointestinaltract.Itisabout3to4cm longand

liescompletelyextraperitoneally.Itbeginsattheanorectaljunctiondistallyfrom theperineal

flexureandendsattheanus.Ithasanimportantroleindefecationandmaintainingfaecal

continence.

AnatomicalPosition

Theanalcanalislocatedwithintheanaltriangleoftheperineum betweentherightandleft

ischioanalfossae.Itistherightsegmentoftherectum andpassesinferoposteriorlyto

terminateattheanus.

AnatomicalStructure

Exceptduringdefecation,theanalcanaliscollapsedbytheinternalandexternalanalsphincters

topreventthepassageoffaecalmaterial.Theanalcanalissurroundedbyinternalandexternal

analsphincters,whichplayacrucialroleinthemaintenanceoffaecalcontinence:

internalanalsphincter-surroundstheupper2/3oftheanalcanal.Itisformedfrom a

thickeningoftheinvoluntarycircularsmoothmuscleinthebowelwall.

externalanalsphincter-voluntarymusclethatsurroundsthelower2/3oftheanalcanal(and

sooverlapswiththeinternalsphincter).Itblendssuperiorlywiththepuborectalismuscleofthe

pelvicfloor.

Atthejunctionoftherectum andtheanalcanal,thereisamuscularring-knownasthe

anorectalring.Itisformedbythefusionoftheinternalanalsphincter,externalanalsphincter

andpuborectalismuscle,andispalpableondigitalrectalexamination.



InternalStructure

Thesuperioraspectoftheanalcanalhasthesameepithelialliningastherectum (columnar

epithelium).However,intheanalcanal,themucosaisorganisedintolongitudinalfolds,known

asanalcolumns.Thesearejoinedtogetherattheinferiorendsbyanalvalves.Abovetheanal

valvesaresmallpoucheswhicharereferredtoasanalsinuses-thesecontainglandsthat

secretemucus.

Theanalvalvescollectivelyform anirregularcircle-knownaspectinateordentateline.Thisline

dividestheanalcanalintoupperandlowerparts,whichdifferinbothstructureand

neurovascularsupply.Thisisaresultoftheirdifferentembryologicalorigins:

abovethepectinatelinederivedfrom theembryonichindgut

belowthepectinatelinederivedfrom theectoderm oftheproctodeum

Inferiortothepectinateline,theanalcanalislinedbynon-keratinizedstratifiedsquamous

epithelium (knownastheanalpecten).Itisapaleandsmoothsurface,whichtransitionsatthe

leveloftheupperinter-sphinctericgroovetotrueskin(keratinizedstratifiedsquamous).

Zones

Theanalcanalmaybesubdividedintothecolumnar,intermediateandcutaneouszone:

Columnarzone:thelumenhasfoldsofmucousmembrane(analcolumns)producedbyarterial

cavernousbodies(analcushions)inthesubmucosa.Thesecolumnsareconnectedtoeach

otherattheirdistalendsbytransversefolds(analvalves).Behindstheanalvalesliethecrypts

ofMorgagniintowhichtheexcretoryductsoftheanalglandsopen.Allanalvalvestogether

form thedentateorpectinateline,aserratedlinewheretheintestinalmucosamergeswiththe

squamousepithelium oftheanalcanalandisalsoresponsibleforinfluencingthebloodsupply,

innervationandlymphaticdrainagetoandfrom theanalcanal.



Intermediatezone:distallyfrom thedentatelineliesa1cm longzonewithanalmucosa

(anoderm).

Cutaneouszone:thiszonebelowtheanalverge(anocutaneousline)isahollowbetweenthe

internalandexternalanalsphincterandhasregularperianalskin.Thetensionofthecorrugator

cutisAnimusclegivesitit'sfan-likelook.

AnatomicalRelations

Itliesincloseproximitytoseveralotherimportantstructuresinthepelvisandperineum:

Anteriorly Posteriorly

Male:perinealbody,urogenitaldiaphragm,

urethra,bulbofthepenis

Forbothmaleandfemale-anococcygeal

ligament,coccyxandsacrum

Female:perinealbody,urogenitaldiaphragm,

vagina

NeurovascularSupplyandLymphatics

Thecolumnarzonederivesfrom theendoderm whereasboththeintermediateandcutaneous

zonedevelopfrom theproctoderm (cloaca).Asaresultofthedifferentembryologicorigins,the

zoneshaveseparatesupplyingstructures.Herebythedentatelineservesasanimportant

marker.

abovedentateline:thearterialbloodissuppliedbythesuperiorrectalartery(branchofthe

inferiormesentericartery)anastomosingbranchesfrom themiddlerectalartery.Thevenous

bloodflowsthroughsuperiorrectalveinwhichemptiesintotheinferiormesentericvein(portal

venoussystem).Thelymphaticdrainageisintothelumbarparaaortic(internaliliac)lymph

nodes.Thesympatheticinnervationiscarriedbytheinferiormesentericplexuswhilethe

parasympatheticinnervationisbythepelvicsplanchnicnervesattheinferiorhypogastricplexus.

belowdentateline:thebloodsupplycomesfrom themiddle(branchoftheinternaliliacartery)

andinferiorrectalarteries(branchofthepudendalarteryfrom theinternaliliacartery).The

venousbooddrainsviatheexternalhemorrhoidalplexusintothemiddleandinferiorrectalveins.

Thelymphaticdrainageisintothesuperficialinternaliliaclymphnodes.

Function

Theanalcanalisanimportantpartofthecontinenceorgan.Itissurroundedbyamuscular

sphinctersystem whichtightlyclosesthelumen.Theinternalanalsphincterispermanently

contractedthroughthesympathetictonusandrelaxesunderparasympatheticinfluence.The

externalanalsphinctersurroundstheanalcanallikeaclamp.Itisincloserelationshiptothe



puborectalismuscle(partofthelevatorAnimuscle)whichencirclestherectum from behind

(puborectalsling)andthusformsabendingclosure.Boththeexternalanalsphincterandthe

puborectalismusclearevoluntarilycontrolled.

Theanalcushionsplayanimportantroleinthefinecontrol.Physiologicallytheyarefilledwith

arterialblood.Duringdefecation,theinternalanalsphincterrelaxessothatthebloodinthe

cushionsdrainsaway,allowingasmoothpassageofthestoolthroughtheanalcanal.A

pathologicalenlargementoftheanalcushionsleadstopathologicalhaemorrhoids.

Thehumananalglandsarerudimentary.Theirsecretedscentdoesnotplayroleforhumansany

more.Formanyanimalsthescentstillfulfillsimportantfunctions,eg.territorymarkingor

sexualstimulation.

ClinicalRelevance-Haemorrhoids

Haemorrhoidsarevascularcushionsfoundwithintheanalcanalofhealthyindividuals,which

helpwiththemaintenanceoffaecalcontinence.Iftheybecomeswollenanddistended,theyare

referredtoaspathologicalhaemorrhoids.

Pathologicalhaemorrhoidsareobservedinpeoplewhosufferfrom constipation,prolonged

strainingwhendefecating,orraisedintra-abdominalpressure(eg.pregnancy,ascites).Upon

examinationoftheanalcanal(withthepatientinthelithotomyposition),thehaemorrhoidsare

typicallylocatedatthe3,7and11o'clockpositions.

Theycancausebleedinganditchiness,anddependingontheseverity,canbemanaged

conservativelyorsurgically.


