
Diaphragm

Natureandshape:

*Itisalargedomeshapedmusculartendinouspartitionwhichseparatingthe

thoraciccavityfromtheabdominalcavity.

*Itisconvexupwardsandconcavedownwards.

*Itsrightside(calledrightcopula)ishigherthanitsleftside(calledleftcopula)

duetounderlyinglargerightlobeofliver.

Origin:

*Ittakesoriginfromthreeareas:

(1)Sternalorigin:Bytwoslipsfromthebackofxiphoidprocess.

(2)Costalorigin:fromthedeepsurfaceofthelowersixcostalcartilages

byslipsinter-digitatingwithoriginofthetransversusabdominismuscle.

(3)Vertebralorigin:

*Bytwocrura(rightandleft)andfivearcuateligaments(median,two

medialandtwolateral).

a)Twocrura:

*Therightcrus:arisesfrom thebodiesoftheupperthreelumbar

vertebrae.

-Itislargerthantheleftcrusasithastocontractagainsttheliver.

*Theleftcrus:Itissmallerandarisesfromthebodiesoftheuppertwo

lumbarvertebrae.

b)Arcuateligaments:

1)Medianarcuateligament:Oneonly,liesinthemedianplane.

*Itextendsbetweentherightandleftcrura.

*Itarchesovertheaorta.



2)Twomedialarcuateligaments:Oneoneachside.

*Itextendsfromthecrusofdiaphragmtothetipoftransverseprocess

ofL1vertebra.

*Itarchesoverthepsoasmajormuscle&sympatheticchain.

3)Twolateralarcuateligaments:Oneoneachside.

*ItextendsfromthetipoftransverseprocessofL1vertebratothelast

rib.

*Itarchesovertheupperpartofquadratuslumborum muscle&

subcostalvessels.



Defectsinthediaphragm:

*Therearesmalldefectsbetweenthedifferentpartsoforiginofthediaphragm.

Theyarefilledwithlooseaerolartissue.

A.ForamenofMorgagni:Liesbetweenthesternal&costalorigin&trasmiting

superiorepigastricvessles.Itmaybethesiteofanterior (parasternal)

diaphragmatichernia.

B.ForamenofBochdalek:(Vertebro-costaltriangle)

 Itliesbetweenthecostal&vertebraloriginsitmaybethesiteofposterior

diaphragmatichernia.

*Atthistriangle,thepleuraofcosto-diaphragmaticrecesscomesincontactwith



posteriorsurfaceofthekidneywhichseparatedonlybyareolartissue.

* Thistriangleistheremnantsofthepleuro¬peritonealcanalinthefetus.

Insertion:

*Ithasnobonyinsertion,butallthefibersconvergetobeinsertedintothe

CentralTendonofdiaphragm.

*Thistendonisastrongaponeurosis,semilunarinshapeandformedofone

medianandtwolateralfolia(i.etrifoliate).Themedianfoliaisrelatedtothe

pericardiumandheart.

NerveSupply:

A)Motor:Rightandleftphrenicnerves(C3,4,5),ariseinthecervicalregion

anddescendtoramifyontheinferiorsurfaceofthediaphragm.

B)Sensory:

B)Sensory:Lower5intercostalnerves&subcostal,aresensorytothe

peripheralparts.Phrenicnervesaresensorytothecentralpartofthe

diaphragm.

*Cervicaloriginofthephrenicnerveisduetothatthe

diaphragm developedinthecervicalregionandmigrated

downwards(phenomenonofmigration).

*Thenervesuppliestheinferior(abdominal)surfacedueto

foldingoftheembryo.(phenomenonoffolding).



Relations:

(1)Thesuperiorsurface:

Therightcopulaisrelatedtorightpleuraandlung.

Theleftcopulaisrelatedtoleftpleuraandlung.

Thecentraltendonisrelatedtoinferiorsurfaceofheartandpericardium.

(2)Theinferiorsurface:

*Ontheright:

Rightlobeoftheliver.

Rightkidneyandrightsuprarenalgland.

*Ontheleft:

Leftlobeoftheliver.

Fundusofstomachandspleen.

Leftkidneyandleftsuprarenalgland.

*Relationsofthediaphragm*
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Actionofdiaphragm:

1)Itisthechiefmuscleofrespiration(inspiration&expiration).

2)Itscontractionleadstoitsdescends:withincreaseintheverticaldiameterof

thethoraciccavity,increasesintra-abdominalpressureandincreasesthe

negativepleuralpressurewithinflationofthelungstofacilitaterushofairto

therespiratorytract.

3)Itisusedtoincreasetheintra-abdominalpressureindifferentcircumstances

as;labour,coughing,defecationandmicturation.
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Aorticopeningandcrura



OpeningsintheDiaphragm:

(A)MajorOpeningsinDiaphragm:-

AorticOpening Oesophageal

Opening

I.V.C.Openig

1.Site: T12vertebra T10vertebra T8vertebra

Inthemiddle

line.

linchtoleftof

middleline.

1inchtoright

ofmiddleline.

Behindmedian

arcuate

ligament.

Intheright

crus.

Inthecentral

tendon.

2.Structures

inside:

Aortatoleft

Thoracicduct

inbetween.

Azygosveinto

theright.

Oesophagus&

2Vagi.

Oesophageal

branchesof

leftgastric

vessels.

I.V.C,right

Phrenicnerve

&lymphatics.

(B)Minoropeningsofdiaphragmandthestructurespassingthrough:

1)Musculo-phrenicartery:betweentheslipsoforiginofthediaphragm

from7th.and8th.costalcartilages.

2)Superiorepigastricartery:pass,betweensternalandcostalorigins.

3)Lower5posteriorintercostalnerves&vessels:betweencostalslipsof

diaphragm.

4)Subcostalnerveandvessel:behindlateralarcuateligament.

5)Inferiorhemiazygosvein:piercesleftcrustoenterthechest.

6)Sympatheticchain:Behindthemedialarcuateligament.

7)Greaterand Lessersplanchnic nerves;pierce the crusofthe



correspondingside.

8)Leftphrenicnervepiercestheleftcupola.

*Arterialsupplyofthediaphragm:

a)SuperiorPhrenicartery:fromthoracicaorta.

b)Lower5posteriorintercostals&subcostalarteries:fromthoracicaorta.

c)InferiorPhrenicartery:fromabdominalaorta.

d)Musculo-phrenicartery:frominternalthoracicartery.

e)Pericardio-phrenicartery:frominternalthoracicartery.

AppliedAnatomy:

*Diaphragmaticherniamaybeoneofthefollowings:

1-Hiatushernia:stomachpassthroughtheesophagealopening.

2-HerniaofBockdalek:betweenthecostal&vertebralorigins

3-ParasternalherniaofMorgagni:betweenthesternal&costaloriginsof

diaphragm.



*MajorOpenings

Inthediaphragm




