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Th€ Disphragm
Th. diaphr8gm is a domc-shapcd panition bctwccn th. thoracic and aMominal csvitics (scc psgc 75). lt is formcd of
radillly srrangcd musclc fibrcs which takc oriSin fron lha slalnun. tha ribs, thc costal ca(ilsgcs, tha arcustc ligrmcnts
snd thc lumbar v.rtcbrac and which arc inscrtcd on to a ccnral lcndon. Thc sl.rnal and costal psrts oftha diophragm
and thc fibr$ from lhc srcualc ligamcnls arc spread out into fr6! shccts. but th. parts originating from tha v.ncbrae
form iwo pillars calbd lhc crur.. Thc lcft crus is thc shortcr and ariscs from thc sccond lumbar vcrtcbr., whilc thc right
crus ariscs from thc lhi.d.

Simultsncous conlmction of all thcsc musclcs pulls down thc €nrral tcndon and rrduca3 tha concavity of thc
diaphregm !hus incrcasing lhe capacity ofthc thorax. This producrs sucrion in rhc thoracic cdviry *hich dr.*s si! into
lhc lungs durinB inspiration. Conlrnction ofth. diaphragm aho prrccdcs all cxpulsivc actions, c,g. coughin& vomitin&
micturition. dclaccation and parturition.

Th. uppcr surfacc of rhe dinphragm is covc.cd by pa(s of lha pari€ral plcura and pcricardium, whilc thc lowtr
surfac. is cov.rcd wirh periloncum and has rh€ livcr suspcndcd from it by thc falciform ligamant-scc pagr 75.

The Muscles of Respirotion
A Brcar many musclcs arc involvcd in lhc produclion of thc rcspirrtory movcments. Thcy not only producc thc mova-
mcnls but also slcady lhe adjaccnt pa(s. Only thc mosl impo nnt arc quot€d bclow. (Sce also pag€ 8E.)

(.r) Qol.l Inlplrrllor involves lhe dirphnSm. rhe cxtemrl und Inlemrl inlcrcostsls irnd lev.tor.! co!t..om, and rhc
qurdrrl||s l0nboaun rnd ccrrrius posl€rlor Infeaior rnusclcs.

Thc whole domc of thc diaphragm is pulled down till h prcsscs on thc visccra. Furlhcr downward movcmcni is
resaslcd by lhc lonc oflhc abdominal musclcs and continucd conlraction thcn causcs lhc stcrnurn lo ba movcd forwards
as rhc dornc fiarlcns. This molemcnt is assisr€d by rhc inrcrcosrals and lcvarorcs cosrarum which rais. and sliShlly
rotalc lhc.ibs. Thc quadmtr\ lumhorum and s€r.nrus postcrior infcrior muscles fir thc lowcr ribs and tharcforc hold
lhc lowcr cdgc ofthe diuphralnl  rn nlace.

(b)D.. t lo lDlrat loninvolvcs. inaddhionrothcabovc.thctcd.. t t .mo|n|5ioidandtcrr. torE6tr lorruDarlormusclcs
which assisl lhc rai.ing ofthc ribs and stcrnum, and thc 5.crc-.pftullr which flarrcns thc bact.

(c) Fo.ced Inspltrtlon involv.s. in addilion to thc abovc. lhc a.ritus mtcrio. and pe.torrlis mlno. muscles which assist
thc raising of thc ribs while lhe scaDulae arc fircd by thc Inp.rlus. levrlo. sc.puhe and ftomboldeus musclcs, When
lhc arms are 6xcd in thc rai icd posi l ion thc Fctor. l l r  mrlor also helps inspir0t ion.

(d) Qulel cxplrrllon is cxriscd mrinly by elastic rccoil asshrcd by rhe normal lone of rhe .bdomlnrl v.ll prcssing rhe
visccra against lhc undcr side of the diaphragm and by lhe stemocostrlis musclcs deprcssing thc ribs.

(e) Forced erpl.atlon involvcs lhe sl ro.g con t Bction of all lhc musclcs of the rbdoml!.l rall which forcc the visccra
against lh. diaphragm and thus increasc lh€concavily ofthc donc. ln addirion lhe htirslmus doril and rcr l||3Dostcriol
l e.lor musclcs hclp to dcpress thc ribs *hile ar thc samc limc rhc veflcbral cohrmn is icxcd.

The OFoings of the Disphrrgm
Thc diaphragm is pcrforarcd to allow lhc passrgc of slructuries bctweeo thc lhorax and thc sMomcn. Thc thr€r

chief opcnings ara:
l. thc aorric opcningwhich rransmits thc.ort. and rhe tto'.clc duc{,
2. lh. oesophageol opcring which transmits lhc oc.ophat|j! and rhe vrgus nervcr,
.3. thc rena carlopcning which transmits lhc Inferlor vena cata.
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