
Small Intestine
jejunum ileum small intestine proper fromduodenajejunalflexure to ileocaecaljunction

upper21s jejunum

lower 3 5 ileum

jejunum ileumaresuspendedfromposteriorabdominal

wallbya largefoldof peritoneumcalledmesentery

ofsmall intestine

statureummmm aim t.ITopeningsofcrypts9 mucosa

9 submucosa
i muscle layer

iv serosa

Mucosa 3 features

LargeSurfaceArea fordigestion absorptionofnutrients

surfacearea is increasedbyplicaecirculars villi microvilli

PlicaecircularesvaluesofKerckring permanentcircularfolds

Villi smallfinger like projections fromsurfaceof circularfolds
Microvilli surfaceepitheliumconeringvillipresentsmicrovilli
Intestinalglands cryptsofLieberKuhn

inbetweenthebases ofvilli
they secretedigestiveenzymes mucous

Lymphaticfollicles laminapropriaofmucousmembranecontains

solitarylymphfollicles distributed throughoutthelengthof smallintestine

aggregated lymphfollicles formcircularoralpatchescalledPeyer's patches

eachPeyer'spatchhas I 260solitarylymphfollicles

Peyer'spatchesarefewin distalpartofjejunum numerous inileum

mostnumerousin distalpartofileumwheretheymightextend intosubmucosaafterbreakingmuscularis
mucosa

Submucosalooseareolartissue withbloodvessels

containsnerveplexus Meissner's plexus










































































































 



MuscleLayer outerlongitudinal innercircular layersof smoothmuscles
Auerbach's nerveplexus is presentbetweenthe 2 layers

Serosaformedby visceral peritoneum islinedbysimplesquamousepithelium

Arterial supply jejunal ileal branches 10 15 ofsuperiormesenteric artery
VenousDrainage veins correspond to branchesof superiormesenteric artery drainintopostalvain

LymphaticDrainage mesentericnodes superiormesenteric nodes

NeaveSupply

Sympathetic T20 T21 throughsplanchnic names superior mesentericplexus

painfromjejunum ileum is referredto umbilicalregion
motortogutsphincters

Parasympathetic vagusnervesthrough coeliac superiormesenteric plexuses

stimulate peristalsis inhibitoryto sphincters

MesenteryofSmallIntestine broad fanshaped foldofperitoneum

rootattached margin freeintestinalmargin
rootisattached to an obliquelineacrossposterior abdominalwall fromduodenoggunal
flexure to ileocaecaljunction

root binches

freemargin on

there is formation

of foldspleats frilllike arrangementofaskirt

Development jejunum ileum develop from V shaped midgut loophavingcephalic

caudal limbs

Cephaliclimb givesjejunum upper partof ileum
caudal limb gives rise to lowerpartofileum
inembryoniclife apex ofmidgutloopcommunicateswithyolksacthrough vitello intestinalduct
vitellineduct is generally obliterated by 6th week of202












































































































Differences betweenjejunum ileum

Features Jejunum Ileum

Walls Thicker more vascular Thinnes less vascular

Lumen wider oftenfound empty narrower oftenfound full
valuesofKerckaing longer closely set smaller sparsely set

Villi morelargerthicker leaflike less shorter thinner finger like
Peyer'spatches small circular fewin number

found only in distal part

lakeoralmore in number found
throughoutileum maximum indistalpast

mesentery contains lessfat becomes semitranslucent containsmorefat no peritoneal

btw vasarectacalledperitoneal windows windows

Arterialarcades 1 2rowswithlongvasarecta 4 s rowswithshortvasarecta

Thick

É

É

Peritoneal
10h2 ofarterialarmsof peritoneal

arcades
windows

arcades opaque

Thickwall

me ÉÉlarger closely
shorter sparse

sPeyer's
set patches

Solitarynodes












































































































Appliedaspect

Typhoid tubercularulcers Peyer'spatchesmaybefeltthrough anti mesenteric borderofileum

theymayulcerate in typhoidfeverfoamingovalulcerswhichmay perforate

i patients having typhoid feveraregiven nonspicy softdiet

afterhealing typhoidulcersdonotcauseintestinal obstruction liketubercularulcers

great lengthofmesentery permits descentof loopofsmall intestineintosacofinguinalorfemoralhernia

a groupoflymphnodeswhen infectedmay become adherent to anadjoiningloopofsmallintestine

may result in
mechanical obstruction

an acute terminal mesenteric lymphadenitis isoftenindistinguishable fromanacute appendicitis

Mesentericcystmostly arisefrommesentericlymphnodes

clinicalpresentation painless cystic fluctuantswelling in umbilicalregion

onexamination it ismoremobile perpendicular tolineofattachmentofmesentery lessmobilealong

thelineofattachmentof mesentery
failureofrootofmesentery tofuseoveritsentirelength withposteriorabdominalwallallows a pocketofperitoneum

to be formedwhichmayforma sacofintraperietalherniacalledmesenteric parietalherniaofWaldeyer
Meckel's IlealDiverticulum persistent proximal partofembryonicvitello intestinal duct
occursin 2 of subjects
usually 2 inches long
situated 2 feet proximalto ileocaecal junction

2timesmore commoninmen

structureofitswallare similarto ileum
attached to anti mesentericborderofileum

apex maybeface or attachedto umbilicusbya fibrousband












































































































Normally symptomlessbutmaycausethe following clinicalproblems

intestinal obstruction

when it containsectopicgastricmucosa or pancreatictissue itsthinwallmayulcerate

perforate bleed to mimicacuteabdomen

wheninflamed symptoms aresimilar to acuteappendicitis

y
AAW

midgut
éidii

mesentery

I umbilicus I
yoke Meckel's
t

vitelline
hindgut

diverticulum

xxjÉI manana

Ileum












































































































Large Intestine retropeaitonealexcept appendix transversecolon sigmoidcolon intraperitoneal

1smlong

fromcaecuminaightiliac fossa to anusin perineum

Functions absorptionof waterfromfluidcontents helps in formationof faeces

storage lubrication expulsionoffaeces
synthesisofvit B bybacterialflorain lumen
protectionfrominvasionbymicrobesbyitsmucoid

secretion which is richin IgA hepatic
flexure flexureParts Caecum appendix ascend colon

Colon descending

andcan

Rectum and
colon o t gsI colon

StructureofColon

and

ftp am
submucosa sigmoid colon

Musclelayer
AnalcanalSerosa

Mucosa noplicaecircularis orvilli

temporaryfolds presentin undescendedcolon

surfaceepithelium columnar cellswithmicrovilli

IntestinalglandsCryptsofLieberkuhn long tubular possessmanygobletcells

Laminapropriahasno Peyer's Patches

Submucosalooseareolastissue

contains Meissner'snerveplexus blood lymphvessels

Musclelayer outerlongitudinal layer
smoothmuscles

innercircular layer

outerlongitudinallayer arrangedinto3 longitudinalbands Teniaecoli

innercircularTaeniacoli is thinner












































































































Serosa coverstransverse sigmoidcolon

ascending descendingcolonsarecoveredbytunicaadventitia

CardinalFeatures
Teniaecoli

TeniaeColi 3bandsoflongitudinalmusclecoat
bandsconvergeproximally at baseofappendix D epiploicae

spread outdistally tobecomecontinuous withrectum

Caecum anterior Toniae libera haustrations

positionsof
Ascendingcolon Teniae cole

Postromedial Teniamesalica

Descendingcolon
posterolateral Teniaementalis

Transversecolon inferior
posterior
superior sacculation

AppendicesEpiploical

smallbagsofvisceral peritoneum filledwonfatattachedto an Iii
eppploicae

absent inappendix rectum analcanal

mostnumerous onsidesofsigmoidcolon posteriorsurfaceoftransversecolon
Sacculation Haustrations

caecum
seriesofpouches dilatations in wallofcaecum colonbetweentaeniae

appendix
producedbecausemusclelengthoftaenia fallsshortof lengthofcircularmusclecoatVFetalType

Type 2

Caecum largeblondsac at proximalendoflargeintestine

right

Itebtpgacal
rightiliacfossa abovelateralhalfof inguinal ligament
Communicate superiorlywithascendingcolon caged

medially neocaccaljunctionwithileum mantletype

fType2posteromediallywithappendix 1
Onthebasis ofGrowthofcaecum 4types in adults Normaltype

pouch Type 3
Exaggeratedtype 4 500need totaltype121 agghild

type
Infantiletype 3 type4
Normaltype 80 90 copan












































































































tenins
Length 2.5inches aLateralcutaneous

nofthighwidth 3 inches

i it
Relations

Visceralrelations

Anteater coilsofsmall intestine fold
greater omentum

recess

iÉ
Posted rightpsoasmayor iliacus partofileum

femoralN lateralcutaneousNofthigh genitofemoralN accessofaightside
rightgonadalvessels

I am appendix
aightexternaliliacartery MedeaEalfold foam
aetaocaecalrecess

towns almostimpletelysurroundedbyperitoneumwithwideretrocaecal recessoftencontainsvermiformappend

In 10 people upperpartofposteriorsurfaceofcaecum isnon peritoneal liesdirectlyonfasciailiaca
RelatedPeritonealFolds

SuperiorJleocaecalfold betweenileum ascendingcolon
vascularfoldofcaecum

g
Inferiorileocaecalfold fromanteroinferioraspectofterminalpartof

ileocaecalvalue
caecal
frenulum

Caf liesonposteriorsurfaceofcaecum calcfenulum
orificeofi

É

Interior Twoorifices ileocaecal appendicular appendix

Jleocaecatorifice
ofileocaecal

presentonposteromedial aspectofcaecocolicjunction I value

Caecum2Semtransversely

guardedbyileocaecalvalue I P Appendixlowerlip
Upperlipissmall horizontal












































































































2lipsmeetatends continue as caecalfrenulawhichmayactas caecocolic sphincter

Lips madeofthickeningofcircularmuscle coatscoveredbymucosa submucosa
pleocaecalvalveregulatesflowofcontentsfromileumtocaecum

preventsregurgitation ofcontentsofcaecumintoileum

AppendicularOrifice

2cmbelow slightlybehindileocaecalorifice

guardedbyinsignificant semicircularfoldofmucousmembranecalled valueofGerlach

Bloodsuppyanterior posteriorcaecalbranchesofoleocolicartery branchofSMA

veinsfollowarteries draininto Smuwhichdrainsintopostalvein

LymphaticDrainage

Meocoliclymphnodes superior mesentericgroupofpreaorticlymphnodes

NerveSupply
inferiordivisionofileocolicartery

canal

t.si

Parasympathetic bothvagusnerves artery
caecal

Vermiform Appendix artery

narrowwormlikediverticulum

arises from posteromedialwallofcaecum 2cmbelowileocaecaljunction artery

Dimensions

width 5mm

Diameteroflumenvarieswithage more in childrenthanadults

Patsbase bodytop oftenobliteratedaftermiddle age

Base attachedto posteromedialwallofcaecum about2cmbelowileocaecaljunction
all3teniae convergehere

thisservesas aguideto surgeonstosearchforappendix duringappendectomy

Body narrowtubularpart

Iip leastvasculardistalblindend












































































































Positionsusuallyinrightiliacfossa

baseis fixed restof it mayoccupyfollowingpositions
Paracolic 11o'clock 2

RetrocolicRetrocaecal 6528

spledpre.it appendix passesupward medially infrontofterminalpartofileum 1

posted 11 behind terminalpartofileum 004

preilealposition ismostdangerousbecause inflammationfromappendix spreadsintogeneralperitonealcavity

Promonted 3o'clock

appendix passestowardssacralpromontory

2

Pete 4oclock ppre
ileal

É pastme
splenic
o'clock oh it

31.01

Midinguinallsubcaec.at 6o'clock midinguinal

u

Eithne
bo'clock ypay

Promonterie

midinguinalPeritonealrelations intraperitoneal structure

appendix is suspendedby a smalltriangularfoldofperitoneum mesenteryofappendixormesoappend
appendicular arteryrunswithinfreemarginof mesoappendix

truly appendicularartery branchofinferiordivisionofileocalicartery
VenousDrainage veinscorrespondtoartery

draininto superior mesentericvein whichdrainsintoportalvein

LymphaticDrainage

ileocoliclymphnodes directly or through appendicular nodes in mesoappendix

Nervesuppy

Sympathetic carriespainsensation

T20 via lesses splanchnicN superior mesenteric plexus

i painofappendicitis is referredto umbilicus
Parasympathetic bothvagus nerves












































































































Microscopic Structure

Lymphoidnoduleswith
smallangulatedcircularlumen germinalcentres

thickwall 4 Layers Mucosa iÉÉÉ
Muscularlayer smallman

Serosa

Ma linedbysimplecolumnarcells manygobletcells mesoappendix

devoidofvilli
intestinalglandscryptsofLieberkuhn few short

Submutosacontainsringoflargelymphoidfollicleswithgerminal center

i appendix is considered as abdominal tonsil

ayes outer longitudinal layer smooth

innercircularlayer
muscles

Setosemadeofvisceral peritoneum

AppedApect
Subhepaticappendit abnormalpositionofappendix

liesunderneath lineinright hypochondrium
developmentalanomaly

occursdueto failure indescentofcaecalbudthatarisesfrom postarterial segmentofmidgut loop
inflammation of subhepaticappendix causespain tenderness in aight hypochondrium maymimic

acutecholecystitis

Appendicitis inflammationofappendix
commonly occursdue to obstructionof itslumen by faecaliths oedema
initialpain is referredpain feltin umbilical region T20

gradually pain is localisedin aightiliac fossa
Maximum tenderness elicited atMeBurney's point












































































































latest whenappendixis aetrocaecalinposition it lieson irritatesrightpsoasmajor duringappendicitis

forcedextensionofthigh insuchcase increases paininrightiliacfossa

obtusatortest whenappendix is inpelvicposition

mayirritateobturatorinternusmuscle

flexion medialrotationofthigh causespainin lowerabdomen

Appendectomygridiron incisionin right iliac fossa

3flat musclesare split
p
splefixure

appendix iscutatbase removed
ascending

colon 4
coloni iG

Ascendingtotonis inches appendix

continuationofcaecum
Analcanaltill nightcolic hepatic flexure at inferiorsurfaceofrightlobeoflives

coveredbyperitoneum front sideswhich attachesistoposteriorabdominalwall

posteriorly lieson 3muscles iliacus
quadratuslumbarum

transversus abdominis

crosses3nervesfrombelowupwards lateralcutaneousNofthigh
ilioinguenalN

iliohypogastricN

anteriorlyrelatedtocoilsofsmallintestine

Thansversecoton 20inches

mostmobilepartoflarge intestine
fromrightcolicflexure inrightlumbarregion toleftcolicflexure in left hypochondrium












































































































usually U shaped

Relations Anterior AAW greateromentum

Posterior andpartofduodenum headof pancreas coilsofsmallintestine

Transverseemotion transversecolonissuspended from PAW bytransverse mesocolon
divides peritoneal cavity into supra enfracolie compartments foams a naturalbarrier

againstspreadofinfection

on Paw attached to 2ndpartofduodenum head bodyofpancreas anteriorsurfaceoflef
kidney

Contents middlecolic vessels

embedded in
4

ascending branchesof right leftcolicvessels
looseareolar

lymphaticstissue
neaveplexuses

Development proximal213frommidgut

distal43from hindgut

DescendingColon 10inches

from leftcolic flexure to frontofleftexternaliliac artery atlevelof pelvic brim
coveredbyperitoneum onfront sides

quadratuslumboaum iliohypogastaicxProximalpartpasses infrontof3 muscles 3 ones

I transversusabdominis ilioinguinalN
Lateralcutaneous
NofthighDistal partpasses in frontof psoasmajor genitofemoralN

femoralN leftexternaliliacvein
testicularvessels












































































































sigmoidPelvicColon Isinches

S shaped

from lowerendofdescending colonat leftpelvic inlet to pelvic surfaceof 3rdpieceofsacrum
in pelvis liesin frontof bladder uterus below loops ofileum

3 parts 1stpart runsdownward incontactwith leftpelvicwall
2ndpart traverses horizontally blue bladder rectum inmale uterus recta

in female
3rdpart runsbackwards to reachmidlinein frontof3rdsacral vertebra

Sigmoidmosocolon invented vshaped attachment root

leftlimb attachedon externaliliacartery

Rightlimb attached onpelvicsurface ofsacrum

Apex meeting point oftwolimbs apexof L

IMA dividesnear theapex of L
Superiorrectal artery entersrightlimb my

sigmoidalarteriesenterleftlimb
Drummond

Arterial SupplyofColon

lil Heocolic A IMAÉÉÉÉ
j

it RightcolicA SMA

m middlewaA

b

I Leftcolicartery

in Leftcolica branches

r sigmoidal As
superior a p

M MA

MarginalAltayofDrummond extends fromMeocolic junctiontoautosigmoid junction

formedbyanastomosis betweencolic branches ofSMA colicbranchesofIMA
criticalPointofColon atlevelofsplenicflexure
here ascending branch ofleftcokeartery failstoanastomosewith leftbranchofmiddlecolicartery

But there is an anastomotic venous channel bw maintrunkof middle colic ascending branch

ofleftcolic ArcofRiola












































































































If anastomosis is insufficient splenic flexureundergoes ischaemicchanges

i calledcriticalpointofSudeck
VenousDraingeveins accompanyarteries

JleocolicV
Pre
terminal

Rightcolicv Smu
middlecolic v

leftcolic v
am

Portal

sigmoidalUs colicnodes Paracolic

Mi
epiploicLymphaticDrainage clinicallyimportantbecausecarcinomaof

colonspreads viathisroute
Epiploicnodes

Paracolicnodes

Intermediatecolic nodes

Pacterminalnodes

AppliedAspect

ExaminationofInteriorofColon Bariumenemaused

nowadaysendoscopic examination isroutinelyfollowed

CongenitalMegaColon HirschsprungDisease occurswhenneuralcrestcellsfailtomigrate formmyentericneave

plexus insigmoidcolon rectum

absenceofperistalsis

Normalproximalcolonbecomesgrosslydilatedduetofaecal retentioncausingabdominaldistension

CarcinomaofColon slow growingtumourthat constrictsthecolon

growth isrestrictedto wallofcolonbefore itspreads tolymphatics

inadvancedcasesasspreadstolevee via portalcirculation

ifdiagnosedearly hemicolectomy partialresection ofcolonis done

surgicalResection ofcancer
lymphfromgutmaymisseppploic paracolicnodes directlyenter intermediate preterminalnodes

territoryoflymphaticdrainage is divided fairly intoareascorresponding to areassuppliedbymain
arteries












































































































Removaloflymphnodes is possibleonlyafter ligatingmainarteries

i wholesegmentofcolonbeing suppliedbyligatedartery shouldberemoved toavoidgangrene
Diverticulosis involvesherniationofliningmucosathrough circularmusclebetweenTeniaecoli

herniationoccurs where circularmusclecoatis weakest where it is piercedbyblood vessels

inflammationof denticulata diverticulitis

Volvulus portionofgut rotates on axisof itsmesentery
maycorrectitself spontaneously or rotationmaycontinueuntilbloodsupplyofgut iscutoffleadingtoisch

sigmoidcolon isvulnerable tovolvulus dueto extrememobilityofitsmesentery

Inception proximalsegmentofbowel invaginatesintolumenofadjoiningdistal segment

maycutoffbloodsupplyto bowel causegangrene

differenttypes ileoileal oleocolic colocolic












































































































SuperiorMesenteric Artery SMA

Origin fromabdominal aorta atlevelof22 behind bodyof pancreas
Yainch below coeliactrunk

Course I coeliac

passes in front of uncinate process
t

in frontof3rdpartofduodenum to enter
aid

rootofmesentery duoadenal

Termination I
Rightcolica

terminates in rightiliacfossaby
anastomosing with a branch
ofileocolicarteryitsownbranch

Smu on right sideofSMA
Relations

Anteriorly fromabovedownward bodyof pancreas splenicvein

Posteriorly fromabovedownward leftrenalvein

Badpartofduodenum
IVC
rightureter
aightpsoasmajor

Branches Inferiorpancreaticduodenal A
middlecolic A

Rightcolic A

Jleocolic A

jejunal ilealbranches

DistributionSMA arteryofmidgut
Supplies lowerhalfofduodenumbelowopeningofhepatopancreaticduct

I jejunum ileum

caecum appendix ascendingcolon

right213oftransverse colon












































































































Inferior MesentericArtery

Origin from abdominal aorta atlendof 23 behind3rdpartofduodenum

t
runsbehind peritoneum to cross termination of

leftcommon iliac artery
I

becomes superior rectalartery here

sigmoidal As
me

t.si aaa continuation

Distribution IMA arteryof hindgut
Supplies left43of transverse colon

descending sigmoid colon

rectum

upperpartofanalcanal










































































































13 Descending colon

Leftcolicartery
É

EÉ

artery

f sigmoid
colon

ofanalcanal


