
NAME:IBECHIAMAKAALMA

MATRICNO:18/MHS01/171

DEPARTMENT:ANATOMY

COURSE:ANA204

ASSIGNMENT

Describethemicroanatomyofthesmallintestine

ANSWER

I. LargeIntestine

DIAGRAM OFTHELARGEINTESTINE

Thelargeintestineisalongtubularstructurethatisnotcoiledlikesmallintestine.



Thistubularstructureissometimesknownaslargebowelorcolon.Thelargeintestine
iswiderindiameterandhenceallowsthelucidmovementoftheundigestedfood
particlesthroughit.Thelargeintestineisdividedintofourpartsthatform theentire
lengthoftheintestine.

1)Cecum:Thefirstpartofthelargeintestineisthececum,asac-likestructurethat
issuspendedinferiortotheileocecalvalve.Itisabout6cm long,receivesthe
contentsoftheileum,andcontinuestheabsorptionofwaterandsalts.The
appendixisawindingtubethatattachestothececum.Althoughthe7.6-cm long
appendixcontainslymphoidtissue,suggestinganimmunologicfunction,this
organisgenerallyconsideredvestigial.However,atleastonerecentreport
postulatesasurvivaladvantageconferredbytheappendix:Indiarrhealillness,
theappendixmayserveasabacterialreservoirtorepopulatetheentericbacteria
forthosesurvivingtheinitialphasesoftheillness.Moreover,itstwistedanatomy
providesahavenfortheaccumulationandmultiplicationofentericbacteria.The
mesoappendix,themesenteryoftheappendix,tethersittothemesenteryofthe
ileum.

2)Colon:Thececum blendsseamlesslywiththecolon.Uponenteringthecolon,the
foodresiduefirsttravelsuptheascendingcolonontherightsideofthe
abdomen.Attheinferiorsurfaceoftheliver,thecolonbendstoform theright
colicflexure(hepaticflexure)andbecomesthetransversecolon.Theregion
definedashindgutbeginswiththelastthirdofthetransversecolonand
continueson.Foodresiduepassingthroughthetransversecolontravelsacross
totheleftsideoftheabdomen,wherethecolonanglessharplyimmediately
inferiortothespleen,attheleftcolicflexure(splenicflexure).From there,food
residuepassesthroughthedescendingcolon,whichrunsdowntheleftsideof
theposteriorabdominalwall.Afterenteringthepelvisinferiorly,itbecomesthes-
shapedsigmoidcolon,whichextendsmediallytothemidline.Theascendingand
descendingcolon,andtherectum (discussednext)arelocatedinthe
retroperitoneum.Thetransverseandsigmoidcolonaretetheredtotheposterior
abdominalwallbythemesocolon.

3)Rectum:Foodresidueleavingthesigmoidcolonenterstherectum inthepelvis,
nearthethirdsacralvertebra.Thefinal20.3cm ofthealimentarycanal,the
rectum extendsanteriortothesacrum andcoccyx.Eventhoughrectum isLatin
for“straight,”thisstructurefollowsthecurvedcontourofthesacrum andhas
threelateralbendsthatcreateatrioofinternaltransversefoldscalledtherectal
valves.Thesevalveshelpseparatethefecesfrom gastopreventthe
simultaneouspassageoffecesandgas.

4)Anus:Finally,foodresiduereachesthelastpartofthelargeintestine,theanal
canal,whichislocatedintheperineum,completelyoutsideofthe
abdominopelviccavity.This3.8–5cm longstructureopenstotheexteriorofthe
bodyattheanus.Theanalcanalincludestwosphincters.i)Theinternalanal



sphincterismadeofsmoothmuscle,anditscontractionsareinvoluntary.ii)The
externalanalsphincterismadeofskeletalmuscle,whichisundervoluntary
control.Exceptwhendefecating,bothusuallyremainclosed.

LOCATION

Thelargeintestineasasingleunitcoverstheabdominalcavity.Itstartsfrom where
theileum ends,ascendsupwardsandpassesacrossthetopofthestomach
transversely.Thenitagaindescendsdownalongtheleftsideofthebodyandformsthe
S-shapedstructure.ThisS-shapedstructuregivesrisetotherectum andfinallytheanal
opening.

STRUCTURE

 Thelargeintestinestartsfrom theileocecalsphincterpresentattheendofthe
ileum.

 ItthenformsaninclinedTwhichrunsbothsuperiorlyandinferiorly.

 Thesuperiorpartgivesrisetotheascendingcolonwhiletheinferiorbranch
meetsadead-end.Thissmallpouch-likestructureisknownasthevermiform
appendixandisvestigialinnature.

 Thevermiform appendixisattachedwiththeascendingcolonviatheGerlach’s
valve.

 Theascendingcolonrisesupwardsalongtheextremerightsideofthe
abdominalcavitytillitreachesjustbelowthediaphragm.

 Atthatpointwhichisthehepaticflexus,theascendingcolontakesasharpright
angularturnandstartstoruntransverselyacrossthestomach.

 Thetransversecolonissuspendedfrom thestomachthroughthegreater
omentum,aperitonealfold.

 Onthebackside,thecolonisattachedtotheabdominalwallsviatransverse
mesocolon.

 Whenitreachesthesplenicflexusattheextremeleftcorneroftheabdominal
cavity,itturnsaroundbyninetydegreesanddescendsdownwards.

 Afterdescendingdown,thedescendingcolonreachesthesigmoidflexus.Atthis
point,thecolonbendsmediallyintoanS-shapedstructurecalledthesigmoid
colon.

 Itthenenlargesintoabulb-likestructurecalledtherectum whichistheending
partofthealimentarycanal.

 Thetubularrectum finallyterminatesintoanopeningknownasananus.



LargeIntestineWall

Thelargeintestinalwallismadeupoffourlayers.

a)Mucosaistheinnermostlayerofthelargeintestinesurroundingthelumen

b)Unlikesmallintestine,themucosahereisfreeofvilliandhasasoftsurface

c)Itismadeupofsingle-layeredcolumnarepithelialcells.

d)Thecolumnarepithelium hassecretorycellsthatsecretemucusintothelumen
oftheintestine.Themucusensuresthelucidmovementofthebowel.

e)Nexttothemucosaliesthelayerofbloodvesselsnervefibersandconnective
tissue.Thisvascularlayerisknownasthesubmucosa.Thislayeractsasthe
anchorfortheotherlayersofthelargeintestine.

f) Thenextlayerintheoutwarddirectionisthevisceralmusclelayerknownas
muscular.Thislayerconsistsofradialandcircularmusclesthatbringaboutthe
contractionandrelaxationoftheintestinalwall.

g)Theexternal-mostlayerismadeofasinglelayerofsquamousepithelialtissue
knownastheserouslayer.Itsecretedtheserousfluidintothesurface.Thefluid
actsasalubricatingmedium andpreventsthefrictionwithotherorgans.

FunctionsofLargeIntestine

a)Thelargeintestinehelpsintheformationofstool.Theundigestedfoodparticles
arepassedthroughtheentirefoursectionsofthecolon.Thecolonwallsabsorb
thewaterandotherfluidsfrom theundigestedfoodandfacilitatethe
solidificationoftheliquid.Asaresult,fecesareformed.Theabsorbedwateris
importantforcontrollingmetabolism inourbody.

b)Theundigestedfoodshouldnotstayfortoolittletimeortoolongtimewithinthe
colon.Theformerwillcauselessorminimalabsorptionofwaterandhencewill
leadtodiarrhea.Thelaterwillcauseexcesswaterabsorptionandhence
constipation.

c)Thelargeintestineisthehubofmanyusefulbacteriathathelpinthebreakdown
oftheundigestedfoodparticles.Duringthisbreakdown,theyreleaseVitaminK,
vitaminB6,riboflavinandmanyother.VitaminKisgreatlyabsorbedintothe
bloodstream asthevitaminisanimportantclottingfactor.Alongwithvitamins,
manymineralsandionsaretooabsorbedalongwiththewaterintothe
bloodstream.Thismaintainstheionicbalanceoftheblood.

d)Theanaerobicfermentationoftheundigestedcarbohydratesandfattyacids
produceslacticacidandotheracids.Theseacidsarestrongenoughtocorrode
themucosamembraneduetothehighlyacidicmedium inthecolon.Inorderto



neutralizetheacidicmedium,largeintestinesecretesalkalinejuicesintothe
lumen,therebymaintainingthepH.

e)Largeintestinehelpsinmaintainingbody’simmunesystem greatly.Itreduces
antibodiesthathelpinfightingthecolondiseases.Also,themucosalayerofthe
intestinepreventstheabsorptionoftheharmfulbacteriaintothebloodstream.

Innervations

 Likethesmallintestineandtherestofthegut,thesympatheticand
parasympatheticnervoussystem triggerstheneurogenicworkingofthelarge
intestine.

 Vagusnervefrom thetenthspinalnerveimpartsparasympatheticimpulsesto
thelargeintestine.

 Thepelvicsplanchnicnervesdoanotherparasympatheticinnervationofthelarge
intestine.

 Thethoracolumbarnervesfrom thetenththoracicvertebraetothesecond
lumbarvertebrae(T10-L2)areresponsibleforthesympatheticinhibitoryactions
ofthelargeintestine.

 Thesenervesform threesynapsesnamely-superiormesentericplexus,inferior
mesentericplexusandinferiorhypogastricplexus.

 Cecum,appendix,ascendingandtransversecolonreceivesthesympathetic
stimulationsfrom thesuperiormesentericplexus

 Theinferiormesentericplexusstimulatesthecolonfrom thepointofleftcolic
flexureandthentotherectum.

 Theinferiorhypogastricplexusalsoinnervaterectum.

ClinicalSignificance

Thecolondiseasesmainlyaffectlargeintestine.Otherthanthat,therearecertain
specificdisordersthataffectacertainareaoftheentirecolumnofthelargeintestine.

1.Appendicitis

2.Chronicfunctionalabdominalpain

3.Colitis

4.Colorectalcancer

5.Colorectalpolyp

6.Constipation

7.Crohn’sdisease



8.Diarrhea

9.Diverticulitis

10.Diverticulosis

11.Ileus

12.Intussusceptions

13.Irritablebowelsyndrome

14.Ulcerativecolitis

II.SmallIntestine

Chymereleasedfrom thestomachentersthesmallintestine,whichistheprimary
digestiveorganinthebody.Notonlyisthiswheremostdigestionoccurs,itisalso
wherepracticallyallabsorptionoccurs.Thelongestpartofthealimentarycanal,the
smallintestineisabout3.05meterslonginalivingperson(butabouttwiceaslongina
cadaverduetothelossofmuscletone).Itsnamederivesfrom itsrelativelysmaller
diameterofonlyabout2.54cm comparedwith7.62cm forthelargeintestine.

DIAGRAM OFTHESMALLINTESTINE

Structure

Thecoiledtubeofthesmallintestineissubdividedintothreeregions.From proximal(at
thestomach)todistal,thesearetheduodenum,jejunum,andileum.



a)DUODENUM:Theduodenum (25.4)istheshortestregionwhichbeginsatthe
pyloricsphincter.Justpastthepyloricsphincter,itbendsposteriorlybehindthe
peritoneum,becomingretroperitoneal,andthenmakesaC-shapedcurvearound
theheadofthepancreasbeforeascendinganteriorlyagaintoreturntothe
peritonealcavityandjointhejejunum.Theduodenum canthereforebe
subdividedintofoursegments:thesuperior,descending,horizontal,and
ascendingduodenum.

b)JEJUNUM:Thejejunum isabout0.9meterslongandrunsfrom theduodenum to
theileum.Jejunum means“empty”inLatinandsupposedlywassonamedbythe
ancientGreekswhonoticeditwasalwaysemptyatdeath.Nocleardemarcation
existsbetweenthejejunum andthefinalsegmentofthesmallintestine,the
ileum.

c)ILEUM:Theileum isthelongestpartofthesmallintestine,measuringabout1.8
metersinlength.Itisthicker,morevascular,andhasmoredevelopedmucosal
foldsthanthejejunum.Theileum joinsthececum,thefirstportionofthelarge
intestine,attheileocecalsphincter(orvalve).Thejejunum andileum aretethered
totheposteriorabdominalwallbythemesentery.Thelargeintestineframes
thesethreepartsofthesmallintestine.

Parasympatheticnervefibersfrom thevagusnerveandsympatheticnerve
fibersfrom thethoracicsplanchnicnerveprovideextrinsicinnervationtothesmall
intestine.Thesuperiormesentericarteryisitsmainarterialsupply.Veinsrunparallelto
thearteriesanddrainintothesuperiormesentericvein.Nutrient-richbloodfrom the
smallintestineisthencarriedtotheliverviathehepaticportalvein.

SmallIntestinalWall

Thewallofthesmallintestineiscomposedofthesamefourlayerstypicallypresentin
thealimentarysystem.However,threefeaturesofthemucosaandsubmucosaare
unique.Thesefeatures,whichincreasetheabsorptivesurfaceareaofthesmall
intestinemorethan600-fold,includecircularfolds,villi,andmicrovilli.These
adaptationsaremostabundantintheproximaltwo-thirdsofthesmallintestine,where
themajorityofabsorptionoccurs.

 Circularfolds

Alsocalledaplicacirculare,acircularfoldisadeepridgeinthemucosaand
submucosa.Beginningneartheproximalpartoftheduodenum andendingnearthe
middleoftheileum,thesefoldsfacilitateabsorption.Theirshapecausesthechymeto
spiral,ratherthanmoveinastraightline,throughthesmallintestine.Spiralingslowsthe
movementofchymeandprovidesthetimeneededfornutrientstobefullyabsorbed.

 Villi



Withinthecircularfoldsaresmall(0.5–1mm long)hairlikevascularizedprojections
calledvillithatgivethemucosaafurrytexture.Thereareabout20to40villipersquare
millimeter,increasingthesurfaceareaoftheepithelium tremendously.Themucosal
epithelium,primarilycomposedofabsorptivecells,coversthevilli.Inadditiontomuscle
andconnectivetissuetosupportitsstructure,eachvilluscontainsacapillarybed
composedofonearterioleandonevenule,aswellasalymphaticcapillarycalleda
lacteal.Thebreakdownproductsofcarbohydratesandproteins(sugarsandamino
acids)canenterthebloodstream directly,butlipidbreakdownproductsareabsorbedby
thelactealsandtransportedtothebloodstream viathelymphaticsystem.

 Microvilli

Microvilliaremuchsmaller(1µm)thanvilli.Theyarecylindricalapicalsurface
extensionsoftheplasmamembraneofthemucosa’sepithelialcells,andaresupported
bymicrofilamentswithinthosecells.Althoughtheirsmallsizemakesitdifficulttosee
eachmicrovillus,theircombinedmicroscopicappearancesuggestsamassofbristles,
whichistermedthebrushborder.Fixedtothesurfaceofthemicrovillimembranesare
enzymesthatfinishdigestingcarbohydratesandproteins.Thereareanestimated200
millionmicrovillipersquaremillimeterofsmallintestine,greatlyexpandingthesurface
areaoftheplasmamembraneandthusgreatlyenhancingabsorption.

IntestinalGlands

Inadditiontothethreespecializedabsorptivefeaturesjustdiscussed,themucosa
betweenthevilliisdottedwithdeepcrevicesthateachleadintoatubularintestinal
gland(cryptofLieberkühn),whichisformedbycellsthatlinethecrevices.These
produceintestinaljuice,aslightlyalkaline(pH7.4to7.8)mixtureofwaterandmucus.
Eachday,about0.95to1.9liters(1to2quarts)aresecretedinresponsetothe
distentionofthesmallintestineortheirritatingeffectsofchymeontheintestinal
mucosa.Thesubmucosaoftheduodenum istheonlysiteofthecomplexmucus-
secretingduodenalglands(Brunner’sglands),whichproduceabicarbonate-richalkaline
mucusthatbufferstheacidicchymeasitentersfrom thestomach.

ClinicalSignificance

Anumberofclinicalconditionsharm thesmallintestine.Startingfrom physical
obstructionofthelumentobacterialorviralsymptoms,therearemanycomplex
disorders.

A.Physicalobstructivedisorders

 Hernia

 Adhesions

 Paralyticileus

 Volvulus



B.Infectiousdiseases

 Ascariasis

 Tropicalsprue

 Hookworm

 Nematodes

 Protozoaninfection

 Giardiasis

C.Bacterialinfections

 Cholera

 Dysentery

 Diarrhea

 InfectionscausedbyMycobacterium,Campylobacter,Shigella,etc

 Typhoidandparatyphoidfever

 Botulism

D.Viralinfections

 Adenoviralinfection

 Rotaviralinfection

 Astroviralinfection

E.Neoplasticdisorders

 Adenocarcinoma

 Carcinoid

 Gastro-intestinalstromaltumor

 Sarcoma

 Melanoma

F.Geneticdisorders

 Meckel’sdiverticulum

 Pyloricstenosis



 Pancreasdivisum

 SitusInversus

 Cysticfibrosis

 Primarybileacidmalabsorption

 Gardnersyndrome


