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Q5howisthemediastinum divided?

Ans5Themediastinum istheareabetweenthesternum,thetwo

pleuralcavities,

andthevertebralcolumn.Thoughthick,itisamovable

partitionthatextendssuperiorlytothethoracicoutletandthe

rootoftheneck

and inferiorlyto the diaphragm.Itextends anteriorlyto the

sternum and



posteriorlytothevertebralcolumn.Itcontainstheremainsofthe

thymus,the

heartandlargebloodvessels,thetracheaandesophagus,the

thoracicduct

and lymph nodes,the vagus and phrenic nerves,and the

sympathetictrunk

Themediastinum isdividedintosuperiorandinferiormediastina

byan

imaginaryplanepassingfrom thesternalangleanteriorlytothe

lowerborder

ofthebodyofthefourththoracicvertebraposteriorlyThis



planeisanoteworthylandmarkin thatitmarksseveralkey

structures.From

anteriortoposterior,thesearethe:

Jointbetweenthemanubrium andbodyofthesternum

Secondcostosternaljoint

Demarcationbetweentheascendingaortaandthearchofthe

aorta

Demarcationbetweenthearchoftheaortaandthedescending

thoracic



aorta

Bifurcationofthetrachea

Leveloftheleftprimarybronchus

T4intervertebraldisc

Theinferiormediastinum isfurthersubdividedintothemiddle

mediastinum,whichconsistsofthepericardium andheart;the

anterior

mediastinum,whichisaspacebetweenthepericardium andthe

sternum;



and the posterior mediastinum, which lies between the

pericardium andthe

vertebralcolumn.

Forpurposesoforientation,itisconvenienttorememberthatthe

major

mediastinalstructuresarearrangedinthefollowingorderfrom

anteriorto

posterior.

SuperiorMediastinum

(1)Thymus,(2)largeveins,(3)largearteries,(4)trachea,(5)

esophagusand



thoracicduct,and(6)sympathetictrunks.

Thesuperiormediastinum isboundedinfrontbythemanubrium

sterni

andbehindbythefirstfourthoracicvertebrae(seeFig.5.2).

InferiorMediastinum

(1)Thymus,(2)heartwithinthepericardium withthephrenic

nervesoneach

side,(3)esophagusandthoracicduct,(4)descendingaorta,and

(5)



sympathetictrunks.

Theinferiormediastinum isboundedinfrontbythebodyofthe

sternum

andbehindbythelowereightthoracicvertebrae

Q1explainmechanicsofbreathing?

AnsMusclesofinspiration

1.Diaphragm

itisthemostimportantmuscleforinspiration.

When the diaphragm contracts,the abdominalcontents are

pusheddownward,andtheribsareliftedupwardandoutward,

increasingthevolumeofthethoraciccavity.

2.Externalintercostalsandaccessorymuscles

arenotusedforinspirationduringnormalquietbreathing.

areusedduringexerciseandinrespiratorydistress.



B.Musclesofexpiration

Expirationisnormallypassive.

FEV1FVC=0.8

Becausethelung–chestwallsystem iselastic,itreturnstoits

restingpositionafterinspiration.

Expiratorymusclesareusedduringexerciseorwhenairway

resistanceisincreasedbecauseofdisease(e.g.,asthma).

1.Abdominalmuscles compresstheabdominalcavity,pushthe

diaphragm up,andpushairoutofthelungs.

2.Internalintercostalmuscles

pulltheribsdownwardandinward.

1Atrest(beforeinspirationbegins)

a.Alveolarpressureequalsatmosphericpressure.

Becauselungpressuresareexpressedrelativetoatmospheric

pressure,alveolarpressureissaidtobezero.

b.Intrapleuralpressureisnegative.

Theopposingforcesofthelungstryingtocollapseandthechest



walltrying to expand create a negative pressure in the

intrapleuralspacebetweenthem. Intrapleuralpressurecanbe

measuredbyaballooncatheterintheesophagus.

c.LungvolumeistheFRC.

2.Duringinspiration

a.Theinspiratorymusclescontractandcausethevolumeofthe

thoraxtoincrease.Aslungvolumeincreases,alveolarpressure

decreasestolessthanatmospheric

pressure (i.e.,becomes negative). The pressure gradient

betweentheatmosphereandthealveolinow causesairtoflow

intothelungs;airflow willcontinueuntilthepressuregradient

dissipates.

b.Intrapleuralpressurebecomesmorenegative.

Becauselungvolumeincreasesduringinspiration,theelastic

recoilstrength of the lungs also increases.As a result,

intrapleuralpressurebecomesevenmorenegativethanitwasat

rest.

Changesinintrapleuralpressureduringinspirationareusedto



measurethedynamic

c.LungvolumeincreasesbyoneTV.

Atthepeakofinspiration,lungvolumeistheFRCplusoneTV.

3.Duringexpiration

a.Alveolarpressurebecomesgreaterthanatmosphericpressure.

Thealveolarpressurebecomesgreater(i.e.,becomespositive)

becausealveolargaiscompressedbytheelasticforcesofthe

lung.Thus,alveolarpressureisnow higherthanatmospheric

pressure,thepressuregradientisreversed,andairflowsoutof

thelungs.

b.Intrapleuralpressure returns to its resting value during a

normal(passive)expiration.

However,during a forced expiration,intrapleuralpressure

actuallybecomespositive.

Thispositiveintrapleuralpressurecompressestheairwaysand

makesexpiration

moredifficult.



In chronic obstructive pulmonary disease (COPD),in which

airwayresistanceis

increased,patientslearntoexpireslowlywith“pursedlips”to

preventtheairway

collapsethatmayoccurwithaforcedexpiration.

c.LungvolumereturnstoFRC

Q2whatdoyouknoworiginofdiaphragm?

Ans2Diaphragm

Thediaphragm isathinmuscularandtendinousseptum that

separates the chestcavityabove from the abdominalcavity

below Structuresthatpassbetweenthethoracicandabdominal

cavities(e.g.,esophagus,aorta)musteitherpiercethediaphragm

orgoaroundthediaphragm.

Theoriginofthediaphragm canbedividedintothreeparts:a

sternalpartarisingfrom theposteriorsurfaceofthexiphoid

process,acostalpartarisingfrom thedeepsurfacesofthelower

sixribsandtheircostalcartilages,andavertebralpartarisingby

verticalcolumns(crura)andfrom thearcuateligaments.The



rightcrusarisesfrom thesidesofthebodiesofthefirstthree

lumbarvertebraeandtheintervertebraldiscs.Theleftcrusarises

from thesidesofthebodiesofthefirsttwolumbarvertebraeand

theintervertebraldisc.Lateraltothecrura,thediaphragm arises

from the medialand lateralarcuate ligaments.The medial

arcuateligamentextendsfrom thesideofthebodyofthesecond

lumbarvertebratothetipofthetransverseprocessofthefirst

lumbarvertebra.

Q 3 classifications ofribs according the to there according

strenum

Ans:Ribs

Ribs(cost-isLatinfor“rib”)aretheelongate,flattened,arched

bonesthatform alargepartofthethoracicwal:Theposterior

(dorsal;vertebral)endofeachribarticulateswithoneortwo

thoracic vertebrae.The anterior(ventral;sternal)ends have

variablerelationsthatallow theribstobecategorizedas“true”

ribs,“false”ribs,or“floating”ribs.

:Trueribs(pairs1to7)areconnecteddirectlytothesternum via



individualcostalcartilages.False ribs (pairs 8 to 10)are

connectedtothesternum viaindividualcostalcartilagesthatjoin

togetherandattachcollectivelytotheseventhcostalcartilages.

Floatingribs(pairs11to12)donotattachtothesternum.

TypicalRibs

Allribsshareacommonstructuralfloorplan.Atypicalribisa

long,twisted,flatbonehavingarounded,smoothsuperiorborder

andasharp,thininferiorborder.Theanteriorendofeachribis

attachedtothe

Q6brifeflydisccuthestructureoflung

AnsLUNGS

Duringlife,thelungsaresoftandspongyandveryelastic.Ifthe

thoraciccavitywereopened,thelungswouldimmediatelyshrink

toonethirdorlessinvolume.Inthechild,theyarepink,butwith

age,theybecomedarkandmottledbecauseoftheinhalationof

dustparticlesthatbecometrappedinthephagocytesofthelung.

Citydwellersandcoalminersshowthisespeciallywell.Onelung

liesoneachsideofthemediastinum.Therefore,theheartand



greatvesselsandotherstructuresinthemediastinum separate

them from eachother.Eachlungisconical,coveredwithvisceral

pleura,attached to the mediastinum only by its root,and

suspendedfreeinitsownpleuralcavity

Eachlunghasabluntapex,whichprojectsupwardintotheneck

forabout1in.(2.5cm)abovetheclavicle;aconcavebasethat

sits on the diaphragm; a convex costal surface, which

corresponds to the concave chest wall;and a concave

mediastinalsurface,whichismolded to thepericardium and

othermediastinalstructures.Ataboutthemiddleofthissurface

isthehilum,adepressioninwhichtherootofthelungattaches

Thestructuresthatenterorleavethelung (i.e.,thebronchi,

pulmonaryarteryandveins,lymphvessels,bronchialvessels,and

nerves)form therootofthelung.Therootissurroundedbya

tubularsheathofpleura,whichjoinsthemediastinalparietal

pleuratothevisceralpleuracoveringthelungs

:Theanteriorlungbordersarethinandoverlaptheheart.The

cardiacnotchisaconcaveindentationoftheanteriormarginof

theleftlungthatleavestheanteriorsurfaceoftheheartrelatively



exposed Thelingulaisthetonguelikeprojectionoftheanterior

marginoftheleftlungthatextendsfrom theinferiorendofthe

cardiacnotch.Theposteriorborderofeachlungisthickandlies

besidethevertebralcolumn.:LobesandFissures

Deep fissures divide the rightand leftlungs into unequal

numbers oflobe :In both lungs,the upperlobes lie more

anteriorly,whereas the lowerlobes lie more posteriorly.The

middlelobeisasmalltriangularlobethatlaysanteroinferiorly,

betweentheothertwo lobes,boundedbythehorizontaland

obliquefissures.

Bronchopu

FirstRib

The first rib is important clinically because of its close

relationshiptothelowernervesofthebrachialplexusandthe

mainvesselstothearm,namely,thesubclavianarteryandvein

This rib is smalland flattened from above downward.The

scalenusanteriormuscleisattachedtoitsuppersurfaceand

innerborder.Anteriortothescalenusanterior,thesubclavianvein



crosses the rib;posterior to the muscle attachment,the

subclavianarteryandthelowertrunkofthebrachialplexuscross

theribandlieincontactwiththebone.

CervicalRib

Acervicalrib(i.e.,aribarisingfrom theanteriortubercleofthe

transverseprocessoftheseventhcervicalvertebra)occursin

about0.5% ofhumansItmayhaveafreeanteriorend,maybe

connectedtothefirstribbyafibrousband,ormayarticulatewith

thefirstrib.Theimportanceofacervicalribisthatitmaycause

pressureonthelowertrunkofthebrachialplexus,causingpain

downthemedialsideoftheforearm andhandandwastingofthe

smallmusclesofthehand.Itcanalsoexertpressureonthe

overlyingsubclavianarteryandinterferewiththecirculationof

theupperlimb.

:bronchopulmonarysegment.Asthebronchibecomesmaller,

irregularplatesofcartilage,whichbecomesmallerandfewerin

number,gradually replace the trachealrings.The smallest

bronchidivideandgiverisetobronchioles,whichare<1mm in

diameter.Bronchiolespossessnocartilageintheirwallsandare



lined with columnar ciliated epithelium. The submucosa

possesses a complete layerofcircularly arranged smooth

musclefibers.

Thebronchiolesthendivideandgiverisetoterminalbronchioles,

which show delicateoutpouchingsfrom theirwalls.Gaseous

exchangebetweenbloodandairtakesplaceinthewallsofthese

outpouchings,whichexplainsthenamerespiratorybronchiole.

Thediameterofarespiratorybronchioleisabout0.5mm.The

respiratorybronchioles end bybranching into alveolarducts,

which lead into tubularpassages with numerous thin-walled

outpouchingscalledalveolarsacs.Thealveolarsacsconsistof

severalalveoliopeningintoasinglechamber.Arichnetworkof

blood capillariessurroundseachalveolus.Gaseousexchange

takesplacebetweentheairinthealveolarlumenandthealveolar

wallintothebloodwithinthesurroundingcapillaries.

Q4whatdoyouknowaboutgeneralfeaturesribs

FirstRib

The first rib is important clinically because of its close



relationshiptothelowernervesofthebrachialplexusandthe

mainvesselstothearm,namely,thesubclavianarteryandvein

This rib is smalland flattened from above downward.The

scalenusanteriormuscleisattachedtoitsuppersurfaceand

innerborder.Anteriortothescalenusanterior,thesubclavianvein

crosses the rib;posterior to the muscle attachment,the

subclavianarteryandthelowertrunkofthebrachialplexuscross

theribandlieincontactwiththebone.

CervicalRib

Acervicalrib(i.e.,aribarisingfrom theanteriortubercleofthe

transverseprocessoftheseventhcervicalvertebra)occursin

about0.5% ofhumansItmayhaveafreeanteriorend,maybe

connectedtothefirstribbyafibrousband,ormayarticulatewith

thefirstrib.Theimportanceofacervicalribisthatitmaycause

pressureonthelowertrunkofthebrachialplexus,causingpain

downthemedialsideoftheforearm andhandandwastingofthe

smallmusclesofthehand.Itcanalsoexertpressureonthe

overlyingsubclavianarteryandinterferewiththecirculationof

theupperlimb.






