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Uni 3 Overview

PREVIOUS NEXT

Uni 3 describes he anaomy o he cardiorespiraory sysem.  I will build on your inroducon o 
he horax in Uni 1, Lab 2.  Over he course o hree labs, you will have he opporuniy o sudy, 
hrough dissecon and exploraon, i) he anaomy o he hear, inernal and exernal, including he 
coronary circulaon, ii) he skeleon and ascial comparmens o he limbs, and he peripheral 
vascular sysem, iii) he deailed anaomy o he superior and poserior mediasnum, and iv) a 
more in-deph sudy o he lungs, pleural caviy and he mechanics o respiraon.

The skeleon is quie sensibly divided ino an axial division and an appendicular division. You’ve 
already sudied he axial division, consisng o he verebral column (including he bony horax), 
and he skull, in Unis 1 and 2, respecvely.  In Uni 3, you will learn he appendicular skeleons o 
he upper and lower limbs.  You are learning he skeleon o he limbs a his poin because so 
much o he language o anaomy (and hereore medicine), including is vasculaure, is based on 
he names o is bones. In Lab 7 you will learn he skeleon o he lower limb. In Lab 8, you will 
connue wih he skeleon o he upper limb. 

Noe ha he anaomy o he musculoskeleal sysem will be sudied in CPC-2, nex Sepember, and 
i is hen ha you will learn abou arculaons, muscles and innervaon o he limbs. Your curren 
objecves in Uni 3 are o learn he skeleon, ascial comparmens and blood supply o he limbs.  
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Lab 9 Insrucons

PREVIOUS NEXT

Lab 9 is spread over wo hal-days, one in each o Weeks 20 and 21. Each lab session begins wih a Lab RAT 
on Pre-lab Exercise 9A. Arrive 10 minues early so ha you can log ino Turning Poin. I you encouner 
problems wih he app on your phone, you will hen have me o log in on a compuer and sll be ready 
o sar he quiz a 9:00. 

Lab 9 begins wih all suden a heir cadavers, Pairs 1 and 2 a Cadaver 1 and Pairs 3 and 4 a Cadaver 2. 
Sudens will work hrough he brie Exercise 9.0, Pleural Cavies and Recesses. Once compleed, Pairs will 
move on o he exercise ha corresponds o heir pair number, as oulined below, and swich a 10:30 am.

Noe ha Exercise 9.3, The Diaphragm and Mechanism o Respiraon, is locaed in MS1162 / 64.

Pairs 2 on cadaver 2Pairs 3 on cadaver 2Pairs 4 on cadaver 2Ex. 2 / 4 Poserior 
Mediasnum

Pairs 4Pairs 1Pairs 2Pairs 3Ex. 3 Diaphragm 
and Respiraon

Pairs 3 on cadaver 1Pairs 4 on cadaver 1Pairs 1 on cadaver 1Pairs 2 on cadaver 1Ex. 2 / 4 Poserior 
Mediasnum

Pairs 2Pairs 3Pairs 4Pairs 1Ex. 1 Lungs 
and Airways

Week 21 
10:30-12:00

Week 21 
9:00-10:30

Week 20 
10:30-12:00

Week 20 
9:00-10:30

Pairs 1 on cadaver 2
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PREVIOUS

Uni 3: Lab 9
Selec an exercise o begin:

Lab 9 Exercise

9.0 PLEURAL CAVITIES AND 
RECESSES

QUIZLANDIA 9

9A PRELAB SLM

9.2 / 9.4 THE POSTERIOR 
MEDIASTINUM

9.1 THE LUNGS AND AIRWAYS

Pre-lab SLM
I you nish any
exercise early…

Review Lab 9

9.5 FIELD TRIP

9.3 THE DIAPHRAGM AND 
MECHANICS OF RESPIRATION
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9A Pre-lab SLM

PREVIOUS NEXT

Objecves Par 1: The Poserior Mediasnum

When you have learned he maerial presened in his exercise, you will be 
able o describe he:

• boundaries o he poserior mediasnum
• viscera, vessels, nerves and lymphacs o he poserior mediasnum, 

heir relaonships o each oher and o srucures o adjacen regions
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9A   Borders and Conens

NEXTPREVIOUS

The borders o he poserior mediasnum are:
• aneriorly, he pericardial sac and diaphragm
• poseriorly, he bodies o verebrae T5 - T12

• superiorly, a horizonal plane passing hrough he sernal angle and 
inerverebral disc beween verebrae T4 and T5

• ineriorly, he aachmen o he diaphragm o he verebral column
• laerally, he mediasnal parieal pleura

The poserior mediasnum conains:
• he esophagus and is associaed 

nerve plexus
• he horacic aora and is branches
• he azygos sysem o veins
• he horacic duc and associaed 

lymph nodes
• he sympahec runks and he 

horacic splanchnic nerves.

2
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9A   The Esophagus

NEXTPREVIOUS

The Esophagus is a muscular ube, 25 cm in lengh 
and 2 cm in diameer. I begins a he upper 
esophageal sphincer (he cricopharyngeus, a 
componen o he inerior pharyngeal consricor) a 
he level o he C6 verebra. I passes hrough he 
esophageal hiaus o he diaphragm a he level o 
he T10 verebra. I ends a he lower esophageal 
sphincer (also known as he cardiac sphincer o he 
somach) a he level o he T11 verebra. 

As illusraed in he accompanying diagram, he 
esophagus is narrowed, or may become compressed, 
a our locaons along is lengh. Make noe o 
hese locaons. Clinically, hese are he more likely 
places where: 

i. a swallowed objec may become lodged, or 

ii. where more damage can be done by a swallowed 
corrosive subsance, he passage o which is 
slowed a hese sies, or 

iii. where he passage o insrumens may be more 
problemac.

3
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9A   The Esophageal Plexus

NEXTPREVIOUS

Ramiying over he surace o he esophagus is he esophageal 
plexus, which innervaes he disal poron o he esophagus. 

The esophageal plexus receives parasympahec preganglionic 
inpu rom he vagus nerves. 

The righ vagus nerve crosses he anerior surace o he righ 
subclavian arery and passes poserior o he roo o he righ lung 
o he esophagus and is plexus.

The le vagus nerve crosses he le laeral aspec o he arch o 
he aora and passes poserior o he roo o he le lung o he 
esophagus and is plexus.

The esophageal plexus receives sympahec posganglionic 
conribuons rom he upper horacic levels via he sympahec 
chain ganglia and he esophageal (splanchnic) nerves.

Disal o he esophageal plexus, vagal bres coalesce o orm he 
anerior and poserior vagal runks. The anerior vagal runk is 
largely ormed rom he le vagus nerve, and he poserior vagal 
runk is ormed largely rom he righ vagus nerve. The anerior 
and poserior vagal runks accompany he esophagus hrough 
he esophageal hiaus o he diaphragm o he abdominal caviy. 
As you will learn, he vagi provide parasympahec inpu o much 
o he digesve rac.

4
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9A   Venous Drainage

NEXTPREVIOUS

The azygous vein begins in he abdomen a 
he level o he L1 or L2 verebra, and passes 
hrough he diaphragm via he aorc hiaus (or 
he righ crus o he diaphragm). I ascends 
hrough he horax o he righ o he midline, 
and a he level o he sernal angle i arches 
over he roo o he righ lung o empy ino he 
SVC. The azygous veins receive blood rom he 
righ side o he horacic wall via he righ 
poserior inercosal veins.

The hemiazygous and accessory hemiazygous 
veins are locaed in he poserior body wall o 
he le o he midline. They receive blood 
rom he le side o he horacic wall via he 
le poserior inercosal veins. Boh he 
hemiazygous and accessory hemiazygous veins 
drain across he midline ino he azygous vein. 
In his manner, he azygous vein ulmaely 
drains he poserior horacic wall, bilaerally.

5

The azygous sysem o veins drains he poserior body wall o he superior vena cava and he righ side o 
he hear. I is also a clinically signican anasomoc roue by which venous blood can reurn o he righ 
side o he hear i he IVC is occluded. 
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9A   The Thoracic Duc 

NEXTPREVIOUS

The horacic duc conveys mos o he lymph 
rom he body o he venous sysem. 

Lymph runks in he abdomen, carrying lymph 
derived rom he lower limbs, pelvis, perineum, 
abdominal walls and abdominal organs converge o 
orm he ciserna chyli a he L2 verebral level.  
The horacic duc arises rom he ciserna chyli 
and eners he horax by passing hrough he aorc 
hiaus o he diaphragm poserior o he aora. 

In he horax, i ascends o he righ o he midline, 
beween he horacic aora and he azygous 
vein, and poserior o he esophagus. On enering 
he superior mediasnum, he horacic duc moves 
o he le and eners he neck. 

I is joined by he le jugular and subclavian 
runks and empes ino he le venous angle. The 
le bronchomediasnal runk empes ino he 
le venous angle independenly. 

In he horax, he horacic duc receives lymph rom he lower six inercosal spaces, bilaerally, and he 
upper ve inercosal spaces on he le. I also receives lymph rom ducs draining he poserior 
mediasnal and poserior diaphragmac nodes. Noe ha he upper ve inercosal spaces on he righ 
drain ino he righ bronchomediasnal runk, which empes ino he righ venous angle.

6
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9A   The Thoracic Aora
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7

The horacic aora begins a he sernal angle (he level o he 
disc beween he T4 and T5 verebra). I ends a he level o he 
T12 verebral body where i passes behind he diaphragm 
hrough he aorc hiaus o become he abdominal aora. 

Superiorly, he horacic aora begins o he le o he verebral 
column. As i descends oward he diaphragm i shis oward 
he midline and akes up a posion poserior o he 
esophagus. I ulmaely passes hrough he aorc hiaus in he 
midline, anerior o he T12 verebral body.

The visceral branches o he horacic aora are he bronchial 
and esophageal areries. The bronchial areries supply he 
conducng porons o he respiraory sysem; ha is, hey 
supply he sysem o airways ha conduc air oward and away 
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Each inercosal nerve is associaed wih a 
sympahec ganglion. This is unlike in he 
cervical region, where here are only hree 
ganglia, superior (sellae), middle and inerior.

Each sympahec ganglion is conneced o is 
companion inercosal nerve via a whie and 
grey rami communicanes. The whie rami are 
locaed laeral o he grey rami. 

The whie rami     carry he myelinaed 
preganglionic sympahec bres rom he 
inermediolaeral (IML) cell column (laeral horn 
cells) o he spinal cord o he cell body o he 
sympahec posganglionic neurons locaed 
wihin a sympahec chain ganglion. Recall 
also, ha i he sympahec posganglionic 
neuron in he chain is o innervae arges in 
he body wall, is axon will pass hrough he 
grey ramus communicans back o he venral 
ramus / inercosal nerve or he dorsal ramus. 

From superior o inerior, he sympahec chains gradually move medially, sarng a he necks o he rs 
ribs, hen more ineriorly, crossing he heads o he ribs, and nally a he lower horacic levels, lying more 
aneriorly, on he laeral aspec o he T10 -T12 verebral bodies. 
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HOWEVER, i he sympahec posganglionic neuron in he chain is o 
innervae horacic visceral arges such as he hear, lungs or esophagus, is 
axon does no pass hrough he grey ramus     , bu i orms nerves ha 
join he plexuses associaed wih hese organs, he cardiac, pulmonary 
and esophageal plexuses. Remember, as illusraed on he le, ha 

In he plexuses, hese sympahec posganglionic 
bres overlap he parasympahec preganglionic 
bres delivered by he vagus nerves.

9

sympahecs may ravel hrough he chain beore arising as 
cardiac, pulmonary or esophageal splanchnic nerves (blue). 

Thoracic visceral plexuses
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Preganglionic sympahec bres rom he L1-L2 
levels arise rom chain ganglia a lumbar levels 
o orm he lumbar splanchnic nerves     . 
Oher bres rom he L1-L2 levels descend 
hrough he sympahec chain o arise rom 
ganglia a sacral levels as he sacral 
splanchnic nerves. 

In all cases, hese splanchnic nerves deliver 
sympahec preganglionic bres o he 
preverebral (preaorc) plexuses.

The greaer, lesser and leas splanchnic nerves 
gain access o he preaorc plexuses o he 
abdomen by passing behind he diaphragm 
hrough he aorc hiaus wih he aora. 

The deails o he innervaon o 
abdominopelvic viscera will be covered in Uni 
4 wih he digesve and geniourinary sysems.

Sympahec preganglionic bres desned o innervae abdominal and pelvic viscera arise rom laeral 
horn cells o he T5-L2 levels and pass hrough he sympahec chain wihou synapsing. On arising rom 
he sympahec chain, he preganglionic sympahec bres rom he T5-T9 levels orm he greaer 
splanchnic nerves, hose rom he T10-T11 levels orm he lesser splanchnic nerves, and hose rom he T12 
level orm he leas splanchnic nerves     . 
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abdomen by passing behind he diaphragm 
hrough he aorc hiaus wih he aora. 
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There are hree layers o inercosal 
muscles ha join adjacen ribs. From 
supercial o deep, hese are he 
exernal, inernal and innermos 
inercosal muscles.

Major inercosal nerves, areries, veins 
and lymphacs are locaed beween he 
inernal and innermos inercosal 
muscles.

Inercosal muscles can be disnguished 
by he direcon o heir muscle bres. 
The exernal inercosal muscles run 
ineromedially, while he inernal and 
innermos inercosal muscles run 
superomedially.

The muscles o he horacic wall play an imporan role in respiraon. By moving he ribs and sernum 
relave o each oher and o he verebral column, hese muscles aler he shape and volume o he horax 
during he respiraory cycle. Increased volume o he horax draws air ino he lungs, and decreased volume 
o he horax, along wih he inheren elasciy o lung ssues, expels air rom he lungs.
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Objecves Par 2: The Lungs, Diaphragm and Mechanics o Respiraon

When you have learned he maerial presened in his exercise, you will be 
able o describe:

• he suraces, borders and lobes o he lung

• he branching paern o he airways o he righ and le lung

• bronchopulmonary segmens

• he nerve supply and lymphac drainage o he lungs

• he anaomy o he diaphragm, including is blood and nerve supply and 
is role in deermining horacic volume during respiraory movemens
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Each lung has a sharp anerior border 
adjacen o he sernum, and a rounded 
poserior border adjacen o he 
verebral column. The inerior border o 
he lung, oo, is sharp.

Each lung     has an oblique ssure 
which divides i ino superior and 
inerior lobes. The superior lobe is 
largely anerior and he inerior lobe is 
largely poserior. In addion, he righ 
lung has a horizonal ssure, which 
separaes is middle lobe rom is 
superior lobe. 

Because he hear impinges o a greaer 
exen ono he mediasnal surace o 
he le lung, i creaes an indenaon in 
is anerior border, he cardiac noch. 
The lingula is an ineromedial projecon 
o is superior lobe ha is homologous o 
he middle lobe o he righ lung. 

Each lung has hree suraces, cosal, diaphragmac and mediasnal. The lung is pyramidal in shape. Is 
apex is superior and is base, also known as is diaphragmac surace, is inerior.
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o is superior lobe ha is homologous o 
he middle lobe o he righ lung. 

Each lung has hree suraces, cosal, diaphragmac and mediasnal. The lung is pyramidal in shape. Is 
apex is superior and is base, also known as is diaphragmac surace, is inerior.
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The righ primary bronchus divides 
ino hree secondary (lobar) bronchi, 
one or each o he hree lobes o he 
righ lung. 

Branches o he secondary bronchi are 
he erary (segmenal) bronchi. Each 
supplies a volume o lung ssue called 
a bronchopulmonary segmen. 

Mos commonly, he righ lung has 10 
bronchopulmonary segmens (and 
hereore 10 segmenal or erary 
bronchi) and he le lung has 8 or 9. 
This is because, developmenally, 
here is greaer usion o he le lung 
han he righ.

The rachea biurcaes a he level o he sernal angle ino he righ and le primary (main) bronchi, 
each o which supplies a lung. The carina is he carlage locaed a he biurcaon o he rachea.

The le primary bronchus divides ino wo secondary (lobar) bronchi, one or each o he wo lobes o 
he le lung. 
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A bronchopulmonary segmen is he lung 
ssue supplied by a segmenal (erary) 
bronchus. Each segmenal bronchus has a 
companion branch o he pulmonary arery 
ha supplies he bronchopulmonary segmen 
wih deoxygenaed blood. Tribuaries o he 
pulmonary vein ha drain a bronchopulmonary 
segmen back o he le side o he hear 
course hrough he CT beween and around he 
bronchopulmonary segmen. 

A bronchopulmonary segmen is a 
unconally independen uni o lung ssue. 
In addion o is own air and blood supply, i 
has is own nerve supply and lymphac 
drainage. I is he smalles uni o lung ssue 
ha can be removed wihou aecng 
adjacen ssue.

You are responsible only or he knowledge 
o wha a bronchopulmonary segmen is. 
You are no responsible or learning he names 
or locaons o he various bronchopulmonary 
segmens o he lungs.
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The main bronchus, he pulmonary arery and he pulmonary veins are componens o he roo o he 
lung, along wih is nerves, lymphac vessels, racheobronchial lymph nodes and he bronchial areries. 
These srucures ha comprise he roo o he lung are bound ogeher by CT, and ener / exi he lung a is 
hilum     .

16

Lymph      rom he deep and supercial 
(subpleural) lymphacs o he lungs drains 
ino racheobronchial lymph nodes, which 
are locaed in he CT around he lobar and 
primary bronchi, and exend along he 
rachea and ino he poserior mediasnum. 

Lymphac vessels arising rom he 
racheobronchial lymph nodes unie wih 
hose draining he parasernal nodes o he 
anerior ches wall and he brachiocephalic 
nodes locaed anerior o he 
brachiocephalic veins, o orm he righ and 
le bronchomediasnal runks. 

The righ and le bronchomediasnal runks 
empy ino he righ and le venous 
angles, respecvely.
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The main bronchus, he pulmonary arery and he pulmonary veins are componens o he roo o he 
lung, along wih is nerves, lymphac vessels, racheobronchial lymph nodes and he bronchial areries. 
These srucures ha comprise he roo o he lung are bound ogeher by CT, and ener / exi he lung a is 
hilum     .

16

Lymph      rom he deep and supercial 
(subpleural) lymphacs o he lungs drains 
ino racheobronchial lymph nodes, which 
are locaed in he CT around he lobar and 
primary bronchi, and exend along he 
rachea and ino he poserior mediasnum. 

Lymphac vessels arising rom he 
racheobronchial lymph nodes unie wih 
hose draining he parasernal nodes o he 
anerior ches wall and he brachiocephalic 
nodes locaed anerior o he 
brachiocephalic veins, o orm he righ and 
le bronchomediasnal runks. 

The righ and le bronchomediasnal runks 
empy ino he righ and le venous 
angles, respecvely.
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The anerior and poserior pulmonary 
plexuses are locaed on heir respecve 
sides o he racheal biurcaon and main 
(primary) bronchi. 

They are ormed by conribuons rom 
he vagus nerves (parasympahec 
preganglionic) and rom pulmonary 
(splanchnic) nerves (sympahec 
posganglionic), derived rom he 
sympahec chain. They also include 
aeren (sensory) bres. 

Mixed auonomic nerves derived rom 
hese plexuses ener he hilum o he 
lung along wih is airways, blood vessels 
and lymphacs.

Parasympahec moor bres smulae 
bronchoconsricon and sympahec 
moor bres smulae bronchodilaon.
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The diaphragm originaes rom he inerior horacic aperure. 
The poserior aachmen o he diaphragm, like he poserior 
margin o he inerior horacic aperure, is inerior o is 
anerior aachmen. 

When i is relaxed, he diaphragm domes upward. The righ 
side is higher han he le, owing o he bulk o he liver 
inerior o i. 

The sriaed muscle bres o he diaphragm are arranged 
radially, and converge ino a large, dense CT cenral 
endon. Wih conracon, he muscle bres shoren, pulling 
he cenral endon downward. Thus, he diaphragm 
descends and aens, increasing he volume o he horax. 

In he cenral endon a he level o he T8 verebra is he 
caval opening hrough which he IVC passes rom he 
abdomen o he horax o empy ino he righ arium. 

The esophageal hiaus, a he level o he T10 verebra, is 
he opening in he cenral endon hrough which he 
esophagus passes o ener he perioneal caviy.

A he level o he T12 verebra, he horacic aora passes 
poserior o he diaphragm hrough he aorc hiaus o 
become he abdominal aora.
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Some o he blood supply o he diaphragm comes rom branches o he inernal horacic areries. In 
addion, he paired superior phrenic areries arise direcly rom lower pars o he horacic aora o supply 
is superior surace. The inerior phrenic areries, he rs branches o he abdominal aora, are he 
primary source o blood supply o he diaphragm.

Innervaon o he diaphragm is provided 
largely by he phrenic nerves (C3, C4, C5). In 
he horax, he phrenic nerves are locaed in 
he middle mediasnum. They lie anerior o 
he roo o he lung, beween he mediasnal 
parieal pleura and he pericardial sac. This is 
illusraed here     or he righ phrenic nerve 
and here     or he le phrenic nerve. The 
phrenic is a somac nerve ha carries 
volunary moor bres, general sensory bres, 
and sympahec posganglionic bres. 

Some innervaon o he margins o he 
diaphragm are provided by he lower 
inercosal nerves.

The venous drainage o he diaphragm generally parallels is 
arerial supply. Thus, venous blood rom he diaphragm drains 
ino he brachiocephalic veins in he neck, he azygos sysem 
o veins and abdominal veins, including he IVC.

Acknowledgments



1/27/2020 Lab 09 2019

emodules.med.utoronto.ca/Anatomy/Lab9/story_html5.html 1/1

Menu
Start

Exercise Selection

9A Pre-lab SLM

1. Part 1 Objectives

2. Borders and Contents

3. The Esophagus

4. The Esophageal Plexus

5. Venous Drainage16. The Azygou...

6. The Thoracic Duct

7. The Thoracic Aorta

8. The Sympathetic Chain and the ...

9. Innervation of Thoracic Viscera

10. The Greater, Lesser and Least S...

11. Intercostal Muscles

12. Part 2 Objectives

13. Lung Surfaces and Lobes

14. The Bronchial Tree

16. Lymph Nodes of the Hilum

15. Bronchpulmonary Segments

17. Innervation of the Lungs

18. The Diaphragm

19. The Blood and Nerve supply to...

20 9A Quiz

Search...

Lab 09 2019

9A   The Blood and Nerve Supply o he Diaphragm

NEXTPREVIOUS

19

Some o he blood supply o he diaphragm comes rom branches o he inernal horacic areries. In 
addion, he paired superior phrenic areries arise direcly rom lower pars o he horacic aora o supply 
is superior surace. The inerior phrenic areries, he rs branches o he abdominal aora, are he 
primary source o blood supply o he diaphragm.

Innervaon o he diaphragm is provided 
largely by he phrenic nerves (C3, C4, C5). In 
he horax, he phrenic nerves are locaed in 
he middle mediasnum. They lie anerior o 
he roo o he lung, beween he mediasnal 
parieal pleura and he pericardial sac. This is 
illusraed here     or he righ phrenic nerve 
and here     or he le phrenic nerve. The 
phrenic is a somac nerve ha carries 
volunary moor bres, general sensory bres, 
and sympahec posganglionic bres. 

Some innervaon o he margins o he 
diaphragm are provided by he lower 
inercosal nerves.

The venous drainage o he diaphragm generally parallels is 
arerial supply. Thus, venous blood rom he diaphragm drains 
ino he brachiocephalic veins in he neck, he azygos sysem 
o veins and abdominal veins, including he IVC.

Noe ha he posion o he phrenic nerves, in he middle 
mediasnum anerior o he roos o he lungs, is in conras 
o ha o he vagus nerves, which pass poserior o he roos 
o he lungs and are locaed in he poserior mediasnum.
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Some o he blood supply o he diaphragm comes rom branches o he inernal horacic areries. In 
addion, he paired superior phrenic areries arise direcly rom lower pars o he horacic aora o supply 
is superior surace. The inerior phrenic areries, he rs branches o he abdominal aora, are he 
primary source o blood supply o he diaphragm.

Innervaon o he diaphragm is provided 
largely by he phrenic nerves (C3, C4, C5). In 
he horax, he phrenic nerves are locaed in 
he middle mediasnum. They lie anerior o 
he roo o he lung, beween he mediasnal 
parieal pleura and he pericardial sac. This is 
illusraed here     or he righ phrenic nerve 
and here     or he le phrenic nerve. The 
phrenic is a somac nerve ha carries 
volunary moor bres, general sensory bres, 
and sympahec posganglionic bres. 

Some innervaon o he margins o he 
diaphragm are provided by he lower 
inercosal nerves.

The venous drainage o he diaphragm generally parallels is 
arerial supply. Thus, venous blood rom he diaphragm drains 
ino he brachiocephalic veins in he neck, he azygos sysem 
o veins and abdominal veins, including he IVC.

Noe ha he posion o he phrenic nerves, in he middle 
mediasnum anerior o he roos o he lungs, is in conras 
o ha o he vagus nerves, which pass poserior o he roos 
o he lungs and are locaed in he poserior mediasnum.
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9.0 Pleural Cavies and Recesses

PREVIOUS NEXT

SPECIMENS

This lab begins wih all sudens a heir wo cadavers. 

Pairs 1 and 2 will be a heir cadaver 1. 

Pairs 3 and 4 will be a heir cadaver 2. 

You will sudy he pleural cavies and recesses ogeher beore 
embarking on he wo exercises included in Lab 9.
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9.0   Inroducory Review: Pleural Cavies 2

When you have learned he maerial presened in his 
exercise, you will be able o recognize (in plain x-ray, as 
appropriae) and / or describe:

• pleura and is various subdivisions – parieal vs. 
visceral, cosal, diaphragmac, mediasnal and apical 
(he cupola)

• a pneumohorax, hemohorax, chylohorax and pleural 
eusion

• he sensory innervaon o he various subdivisions o 
he pleura and where irriaon o each will be perceived 
by he paen

• a line o pleural reecon 

• he cosodiaphragmac recesses, he cosomediasnal 
recess and he signicance o each
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9.0   Inroducory Review: Pleural Cavies 3

Serous membranes are composed o a simple squamous 
mesohelium and underlying CT. The serous membranes 
associaed wih he lungs and pleural cavies are he pleura.

During developmen, as he lungs grow ou rom he 
mediasnum o ll he pleural cavies, hey ake a 
covering o pleura. This is he visceral pleura.

The lungs remain aached o he mediasnum by heir 
airways, blood vessels, lymphacs and nerves, which 
ogeher orm he roo o he lung. 

A is roo, pleura reecs o he lung and ono he walls o 
he pleural caviy. This is he parieal pleura. I is divided 
ino he cosal, mediasnal and diaphragmac parieal 
pleura.

The pleural caviy is a poenal space ha exiss beween 
he parieal and visceral pleura; hese wo serous 
membranes are normally in conac wih each oher.

The pleural membranes secree a serous uid, he pleural 
uid. This naural lubrican allows he lungs o move relave 
o he walls o he pleural caviy in a ricon-ree manner.
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9.0   In he Clinic: The Pleural Caviy

Under pahological condions, he visceral and parieal layers o he pleura may be orced apar by 
he accumulaon o air or uid in he pleural caviy. This renders he pleural caviy a real space. 

4

Under Pahological Condions he Pleural Caviy Becomes a Real SpaceI
N
F
O

Wrap he hear in mois clohs and se i inside he body bag a he oo o he cadaver. 
Keep he ches plae handy.

OPEN he body bag, reec he skin aps and remove he ches plae & hear. T
A
S
K

Place he lungs aside; presenly, Pair 1 will dissec he lungs rom cadaver 1 and pair 3 will dissec he 
lungs rom cadaver 2. Remember o keep rack o he lungs and he ssue removed wih dissecon 
and reurn hem o he correc cadaver a he end o he lab. I uid has colleced in he pleural 
cavies, soak i up wih he clohs used o cover he cadaver. 

You will sar by reviewing he parieal pleura and learning abou he pleural recesses and heir 
imporance in respiraon and disease.

In a pneumohorax, air gains access o he pleural caviy and, due o is inheren elasciy, he lung 
collapses agains he mediasnum     .  

Blood or lymph may accumulae in he pleural space due o raumac injury; hese are ermed 
hemohorax and chylohorax, respecvely. Accumulaon o serous uid in he pleural caviy is called 
pleural eusion. 
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9.0   In he Clinic: The Pleural Caviy 4

Case couresy o Dr Balin Boz , Radiopaedia.org, rID: 73040

A R-sided ension     pneumohorax. Accumulaed air in 
he R pleural caviy collapses he R lung agains he mediasnum 
(Fig. 1). Noce he radiolucen, air-lled pleural caviy 
surrounding he collapsed R lung, as compared o he L pleural 
caviy, which is lled wih he inac L lung and is hereore 
uniormly more radiodense. The accumulaed air in he R pleural 
caviy also causes a L-sided mediasnal shi (Fig. 2), depression 
o he ipsilaeral hemidiaphragm (Fig. 3) and expansion o he 
ipsilaeral inercosal spaces (Fig. 4). All o hese signs are caused 
by he posive pressure o he accumulaed air in he plural caviy.

One hour aer he inseron o a ches ube o remove 
accumulaed air, all o hese signs are aenuaed (Fig. 5).
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9.0   Review o he Parieal Pleura 

NEXTPREVIOUS

5

he parieal pleura: cosal, mediasnal, diaphragmac and cervical (he cupola). Inser your 
ngers ino he cupola; Noce ha he pleural caviy ascends above he body o he rs rib, 
and ha he apex o he lung is hereore in he neck     .

On boh sides o he cadaver, USE your hands o review he subdivisions o T
A
S
K

While reviewing hese subdivisions, discuss wih your colleagues 
he sensory innervaon o he parieal pleura; i is quie logical:

Touch he cosal parieal pleura. I, like all layers o he horacic 
wall, receives sensory bres rom he inercosal nerves. 

Ideny he phrenic nerves. Recall ha hey course hrough he 
subserous ascia ha lies beween he mediasnal parieal pleura 
and he brous pericardium. The phrenic nerves supply sensory 
bres o he mediasnal parieal pleura and he brous 
pericardium on heir way o innervae he diaphragm. 

Run your hands over he diaphragmac parieal pleura. The ull 
hickness o he diaphragm receives sensory innervaon rom he 
phrenic nerves, including he diaphragmac parieal pleura on is 
superior surace and he diaphragmac parieal perioneum on is 
inerior surace.

Remember, pain originang in any ssue innervaed by he 
phrenic nerve will reer o he shoulder.
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9.0   Pleural Reecons and Pleural Recesses

NEXTPREVIOUS

6

Run your ngers along he margins o he diaphragm rom anerior o poserior. This is a line o 
pleural reecon where cosal pleura becomes diaphragmac pleura. This poron o he pleural 
caviy is he cosodiaphragmac recess     .

Now EXPLORE he exen o he pleural cavies. T
A
S
K

Look a he inernal surace o he ches plae. 
Run your ngers superoineriorly, parallel o 
he laeral margin o he sernum. Realize ha 
his is he line o pleural reecon where cosal 
pleura becomes mediasnal pleura. Your ngers 
are oulining he cosomediasnal recess     .

The lung does no compleely ll he pleural 
caviy, parcularly on expiraon. Thus, along he 
lines o pleural reecon, parieal pleura is in 
conac wih parieal pleura     . 

I is ino hese pleural recesses ha he lungs 
expand on inspiraon. Thus, he size o he 
cosodiaphragmac and cosomediasnal 
recesses changes during he respiraory cycle.

This is imporan o undersand. I you don’ 
undersand i, ask your TA or help!
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9.0   Pleural Reecons and Pleural Recesses
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6

Run your ngers along he margins o he diaphragm rom anerior o poserior. This is a line o 
pleural reecon where cosal pleura becomes diaphragmac pleura. This poron o he pleural 
caviy is he cosodiaphragmac recess     .

Now EXPLORE he exen o he pleural cavies. T
A
S
K

Look a he inernal surace o he ches plae. 
Run your ngers superoineriorly, parallel o 
he laeral margin o he sernum. Realize ha 
his is he line o pleural reecon where cosal 
pleura becomes mediasnal pleura. Your ngers 
are oulining he cosomediasnal recess     .

The lung does no compleely ll he pleural 
caviy, parcularly on expiraon. Thus, along he 
lines o pleural reecon, parieal pleura is in 
conac wih parieal pleura     . 

I is ino hese pleural recesses ha he lungs 
expand on inspiraon. Thus, he size o he 
cosodiaphragmac and cosomediasnal 
recesses changes during he respiraory cycle.

This is imporan o undersand. I you don’ 
undersand i, ask your TA or help!
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Run your ngers along he margins o he diaphragm rom anerior o poserior. This is a line o 
pleural reecon where cosal pleura becomes diaphragmac pleura. This poron o he pleural 
caviy is he cosodiaphragmac recess     .

Now EXPLORE he exen o he pleural cavies. T
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Look a he inernal surace o he ches plae. 
Run your ngers superoineriorly, parallel o 
he laeral margin o he sernum. Realize ha 
his is he line o pleural reecon where cosal 
pleura becomes mediasnal pleura. Your ngers 
are oulining he cosomediasnal recess     .

The lung does no compleely ll he pleural 
caviy, parcularly on expiraon. Thus, along he 
lines o pleural reecon, parieal pleura is in 
conac wih parieal pleura     . 

I is ino hese pleural recesses ha he lungs 
expand on inspiraon. Thus, he size o he 
cosodiaphragmac and cosomediasnal 
recesses changes during he respiraory cycle.

This is imporan o undersand. I you don’ 
undersand i, ask your TA or help!
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9.0   Pleural Reecons and Pleural Recesses

NEXTPREVIOUS

6

Run your ngers along he margins o he diaphragm rom anerior o poserior. This is a line o 
pleural reecon where cosal pleura becomes diaphragmac pleura. This poron o he pleural 
caviy is he cosodiaphragmac recess     .

Now EXPLORE he exen o he pleural cavies. T
A
S
K

Look a he inernal surace o he ches plae. 
Run your ngers superoineriorly, parallel o 
he laeral margin o he sernum. Realize ha 
his is he line o pleural reecon where cosal 
pleura becomes mediasnal pleura. Your ngers 
are oulining he cosomediasnal recess     .

The lung does no compleely ll he pleural 
caviy, parcularly on expiraon. Thus, along he 
lines o pleural reecon, parieal pleura is in 
conac wih parieal pleura     . 

I is ino hese pleural recesses ha he lungs 
expand on inspiraon. Thus, he size o he 
cosodiaphragmac and cosomediasnal 
recesses changes during he respiraory cycle.

This is imporan o undersand. I you don’ 
undersand i, ask your TA or help!
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NEXTPREVIOUS

79.0   The Cosodiaphragmac Recess and Pleural Eusion

AP and laeral X-rays below. Because he righ hemidiaphragm is higher han he le hemidiaphragm, 
he cosodiaphragmac recesses do no superimpose in he laeral x-ray and can be disnguished by 
heir levels. In pleural eusion, pleural uid accumulaes in he pleural caviy     . In he uprigh 

IDENTIFY he righ (red) and le (green) cosodiaphragmac recesses in heT
A
S
K

paen, uid accumulaes in he cosodiaphragmac recess and because i is radio-opaque, his creaes a 
characerisc air-uid inerace     .
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79.0   The Cosodiaphragmac Recess and Pleural Eusion

AP and laeral X-rays below. Because he righ hemidiaphragm is higher han he le hemidiaphragm, 
he cosodiaphragmac recesses do no superimpose in he laeral x-ray and can be disnguished by 
heir levels. In pleural eusion, pleural uid accumulaes in he pleural caviy     . In he uprigh 

IDENTIFY he righ (red) and le (green) cosodiaphragmac recesses in heT
A
S
K

paen, uid accumulaes in he cosodiaphragmac recess and because i is radio-opaque, his creaes a 
characerisc air-uid inerace     .

Case couresy o Dr Ma Skalski, Radiopaedia.org, rID: 53333
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79.0   The Cosodiaphragmac Recess and Pleural Eusion

IDENTIFY he righ (red) and le (green) cosodiaphragmac recesses in heT
A
S
K

paen, uid accumulaes in he cosodiaphragmac recess and because i is radio-opaque, his creaes a 
characerisc air-uid inerace     .

NEXTPREVIOUS

69.0  The Cosodiaphragmac Recess and Pleural Eusion

Because i is a low poin in he pleural caviy, excess uid may collec in he cosodiaphragmac 
recess in a sanding paen. This creaes an air-uid level ha can be seen in a plain sanding 
X-ray, as in he accompanying image. The uid can be wihdrawn rom his space via 
horacenesis, eiher or he purposes o analysis or as reamen.

Pleural Eusion I
N
F
O
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9.0   End o Inroducon

NEXTPREVIOUS

8

Pairs 1 will now sar 9.1 Lungs and AirwaysT
A
S
K

Pairs 2 will work on cadaver 1, and pairs 4 will work on cadaver 2.

Pairs 2 and 4 will now sar 9.2 / 9.4 The Poserior MediasnumT
A
S
K

Exercise 9.1 will be done on he dip ank in ron o he big screen in your lab. Pairs 1 will wrap 
he lungs rom cadaver 1 wih a mois cloh rom he cadaver and carry hem o he dip ank. 
Pairs 4 will work wih hese lungs when hey ake over a 10:30. Sudens mus ensure ha all 

In MS1162/64 you will nd a able labeled wih your lab room. You will work a his able 
using he maerials provided. TAs are available here o assis you. 

Pairs 3 will now sar 9.3 The Diaphragm and Mechanics o RespiraonT
A
S
K

ssue removed during dissecon is reained, reurned o he correc cadaver and placed in he ssue 
bin underneah is dissecon able.

During week 21, when Pairs 3 sar wih Exercise 9.1 a 9:00 am, hey will work wih he lungs rom 
cadaver 2. Pairs 2 will work wih he lungs rom cadaver 2 when hey ake over a 10:30 and reurn all 
disseced ssue o he correc ssue bin.
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9.1 The Lungs and Airways

PREVIOUS

SPECIMENS

Lungs rom cadaver 1 and cadaver 2

Teaching models o lungs and bronchi

NEXT

Wha you’ll need:

INSTRUCTIONS

Exercise 9.1 will be done on he dip ank in ron o he big screen in your lab. Pairs 1 will wrap 
he lungs rom cadaver 1 wih a mois cloh rom he cadaver and carry hem o he dip ank. 
Pairs 4 will work wih hese lungs when hey ake over a 10:30 AM. Sudens mus ensure 
ha all ssue removed during dissecon is reained, reurned o he correc cadaver and 
placed in he ssue bin underneah is dissecon able.

During week 21, when Pairs 3 sar wih Exercise 9.1 a 9:00 am, hey will work wih he lungs 
rom cadaver 2. Pairs 2 will work wih he lungs rom cadaver 2 when hey ake over a 10:30 
am and reurn all disseced ssue o he correc ssue bin.
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9.1   Objecves 

NEXT

When you have learned he maerial presened in his 
exercise, you will be able o recognize and / or describe:

• he suraces, borders and lobes o he lung

• he conac impressions on he mediasnal suraces o 
he righ and le lung

• he branching paern o he airways o he righ and le 
lungs

• bronchopulmonary segmens

• he nerve supply and lymphac drainage o he lungs

2
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9.1   Lung Suraces and Lobes

NEXTPREVIOUS

cosal, diaphragmac and mediasnal. Recall ha hey 
are covered by a serous membrane, he visceral pleura. 

3

IDENTIFY he lung suraces as inroduced in Lab 2: T
A
S
K

Ideny he anerior and poserior borders o each lung. 
Noce ha he anerior border is sharp where i exends 
ino he cosomediasnal recess, while he poserior border 
is round where i abus agains he verebral column. 
Ideny he inerior border o each lung; i, oo, is sharp, as 
i exends ino he cosodiaphragmac recess.

Ideny he ssures and lobes o each lung. Sar by 
idenying he oblique ssure o each lung, which divides i 
ino superior and inerior lobes. Noce ha he superior 
lobe is largely anerior and he inerior lobe is largely 
poserior. Ideny he horizonal ssure o he righ lung, 
which separaes is middle lobe rom is superior lobe. 

Ideny, on he le lung, he cardiac noch in he anerior 
border o is superior lobe. Ideny he lingula, an 
ineromedial projecon o is superior lobe. The lingula is 
homologous o he middle lobe o he righ lung. 
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Ideny, on is mediasnal 
aspec, impressions le by he:

4

PICK up he righ lung. T
A
S
K

Adjacen mediasnal srucures leave conac impressions on he mediasnal suraces o he lungs. 
By sudying hese conac impressions, you gain a beer undersanding o he relave posions o 
srucures wihin he horax.

• hear, he cardiac impression

• esophagus, he esophageal impression

• azygous vein

• SVC

Ideny, on is mediasnal 
aspec, impressions le by he:

PICK up he le lung     . T
A
S
K

• hear, he cardiac impression

• aorc arch 

• horacic aora
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9.1   Mediasnal Conac Impressions
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Ideny, on is mediasnal 
aspec, impressions le by he:

4

PICK up he righ lung. T
A
S
K

Adjacen mediasnal srucures leave conac impressions on he mediasnal suraces o he lungs. 
By sudying hese conac impressions, you gain a beer undersanding o he relave posions o 
srucures wihin he horax.

• hear, he cardiac impression

• esophagus, he esophageal impression

• azygous vein

• SVC

Ideny, on is mediasnal 
aspec, impressions le by he:

PICK up he le lung     . T
A
S
K

• hear, he cardiac impression

• aorc arch 

• horacic aora
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9.1   The Bronchial Tree 

NEXTPREVIOUS

On he model, ideny he righ and le primary bronchi, which branch rom he rachea 
a he carina. The carina is he carlage locaed a he biurcaon o he rachea.

5

Reer o he model o he lungs and bronchial ree. T
A
S
K

Noe ha he le primary bronchus 
divides ino wo secondary (lobar) 
bronchi, one or each o he wo lobes 
o he le lung. 

Noe ha he righ primary bronchus 
divides ino hree secondary (lobar) 
bronchi, one or each o he hree 
lobes o he righ lung. 

The branches o he secondary bronchi 
are he erary (segmenal) bronchi. 
Each supplies a volume o lung ssue 
called a bronchopulmonary segmen. 
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The main bronchus, he pulmonary arery and he pulmonary veins are componens o he roo o he 
lung, along wih is nerves, lymphacs, and he bronchial areries. The relave posions o hese 
srucures in he hilum are logical, i you recall heir relave posions in he superior mediasnum. 

Recall rom he dissecon o he superior mediasnum ha he main bronchus is poserior o he 
pulmonary vessels. Recall, also, ha he pulmonary areries are superior o he pulmonary veins.

6

I he roo o he lung was cu arher rom he 
hilum, you migh nd a single primary bronchus. 
More likely, you will nd secondary bronchi     .

EXAMINE he hilum o each lung. T
A
S
K

Ideny, by palpaon, airways in he hilum o 
he lung; you will eel carlage in heir walls.

I is no easy, nor necessary, o 
denively dierenae pulmonary 
areries rom veins, alhough you should 
realize rom your hisology eModule on 
blood vessels, ha pulmonary areries 
will have hicker walls, since he 
conained blood is under higher pressure. 
Do recognize, however, ha he areries 
are, in general, superior o he veins.
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7

I you are he 9:30 am group, wo pairs will dissec a righ lung and wo pairs will dissec a le 
lung. This will leave he 10:30 group wih wo le and wo righ lungs inac or sudy o he 
suraces and lobes aer you change saons.

Dissec he roo o he lung nealy and ecienly. Do no desroy he cosal or diaphragmac 
suraces o he lung. Only dissec he mediasnal surace. This will allow you o beer undersand 
he relaonships o he airways o he blood vessels and lobes. 

The 10:30 am groups will dissec heir lungs aer having sudied he suraces and lobes. In his way, 
boh lungs rom boh cadavers will be disseced by he end o he second session o Lab 9.

REMEMBER: all ssue disseced rom he lungs mus be disposed o wih he body i came rom.
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I is in his CT ha nerves and lymphac vessels are ound, as well as lymph nodes. You will 
likely encouner many lymph nodes as you dissec.

8

Sar by examining he CT in he hilum beween he blood vessels and airways. T
A
S
K

Using large orceps, grasp he primary 
bronchus wih your nondominan 
hand. Using large closed scissors wih 
your dominan hand, push he lung 
ssue away rom he airway, hus 
cleaning i hrough blun dissecon. 
Do no cu away he lung ssue wih 
sharp insrumens. 

Repea his wih he pulmonary 
blood vessels. Noce ha every 
me he airway branches, he 
blood vessels branch as well.

Observe, hen remove, lymph 
nodes as you work. These are 
he racheobronchial nodes.
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orming a superior and inerior lobar (secondary) bronchus. By denion, 
a lobar bronchus supplies a lung lobe wih air. 

9

In he le lung, ollow he primary bronchus unl i biurcaes, T
A
S
K

In he righ lung, ollow he primary 
bronchus unl i biurcaes, orming a 
superior and inerior lobar (secondary) 
bronchus. Follow he inerior lobar 
bronchus unl i gives o he middle lobar 
bronchus. 

Lobar bronchi branch ino segmenal 
(erary) bronchi, each o which supplies a 
bronchopulmonary segmen. 

Mos commonly, he righ lung has 10 
bronchopulmonary segmens (and 
hereore 10 segmenal or erary bronchi) 
and he le lung has 8 or 9. This is because, 
developmenally, here is greaer usion o 
he le lung han he righ.
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10

A bronchopulmonary segmen is he lung 
ssue supplied by a segmenal bronchus. Each 
segmenal bronchus has a companion branch 
o he pulmonary arery ha supplies he 
bronchopulmonary segmen wih deoxygenaed 
blood. Tribuaries o he pulmonary vein ha 
drain a bronchopulmonary segmen back o he 
le side o he hear course hrough he CT 
beween and around he bronchopulmonary 
segmen. 

A bronchopulmonary segmen is a 
unconally independen uni o lung ssue. 
In addion o is own air and blood supply, i 
has is own nerve supply and lymphac 
drainage. I is he smalles uni o lung ssue 
ha can be removed wihou aecng 
adjacen ssue.

You are responsible only or he knowledge 
o wha a bronchopulmonary segmen is. 
You are no responsible or learning he names 
or locaons o he various bronchopulmonary 
segmens o he lungs.
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11

Lymph rom he deep and supercial 
(subpleural) lymphacs o he lungs drains 
ino racheobronchial lymph nodes, which 
are locaed in he CT around he lobar and 
primary bronchi, and exend along he 
rachea and ino he poserior mediasnum. 

Lymphac vessels arising rom he 
racheobronchial lymph nodes unie wih 
hose draining he parasernal nodes o he 
anerior ches wall and he brachiocephalic 
nodes locaed anerior o he 
brachiocephalic veins, o orm he righ and 
le bronchomediasnal runks. 

The righ and le bronchomediasnal runks 
empy ino he righ and le venous 
angles, respecvely.
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The anerior and poserior pulmonary plexuses 
are locaed on heir respecve sides o he 
racheal biurcaon and main (primary) bronchi. 

They are ormed by conribuons rom he vagus 
nerves (parasympahec preganglionic) and rom 
pulmonary nerves (sympahec posganglionic), 
derived rom he sympahec chain. They also 
include aeren (sensory) bres. 

Mixed auonomic nerves derived rom hese 
plexuses ener he hilum o he lung along wih 
is airways, blood vessels and lymphacs.

Parasympahec moor bres smulae 
bronchoconsricon and sympahec moor 
bres smulae bronchodilaon.

during dissecon, mus be placed in he ssue conainer o 
he correc cadaver. For now, leave i on he ray. Wrap he 
lungs in mois clohs or he me being. A he end o he lab, 
he lungs will be sored wihin he pleural caviy o he cadaver.

Any ssue ha you removed rom he lungsT
A
S
K
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Since embarking on his exercise, you have idened he ollowing srucures and learned he answers o 
he ollowing quesons:

• Ideny he lung suraces, borders, ssures, lobes, he cardiac noch and lingula. Wha is he lingula o 
he le lung analogous o in he righ lung?

• Ideny he conac impressions on he mediasnal suraces o he wo lungs and sae wha srucure 
orms each.

• Dene primary, secondary and erary bronchi. Wha is a bronchopulmonary segmen? 

• Lis he srucures ha comprise he roo o he lung. Explain he dierence beween he roo o he lung 
and he hilum o he lung.

• Describe he lymphac drainage o he lung, sarng rom he deep and supercial (subpleural) 
lymphacs. Wha group o lymph nodes is locaed along he lobar and primary bronchi, and rachea? 
Lymph rom hese nodes unies wih ha arising rom wo oher groups o nodes o orm he 
bronchomediasnal runks. Name hese wo oher groups o nodes. Where do he bronchomediasnal 
runks erminae?

• Where are he pulmonary plexuses locaed relave o he airways? Wha nerves eed ino he pulmonary 
plexuses and wha unconal bre ypes do hey conain? Wha eec does parasympahec and 
sympahec inpu have on airway smooh muscle?

Pause here o assess your learning. Quiz each oher horoughly. I you are sased wih your abiliy o 
ideny hese srucures and answer hese quesons, move on o he nex sage o he exercise.
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• Cadaver 1 and 2

NEXT

Wha you’ll need:
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When you have learned he maerial presened in his exercise, you will be 
able o recognize and / or describe he:
• boundaries o he poserior mediasnum
• viscera, vessels, nerves and lymphacs o he poserior mediasnum, 

heir relaonships o each oher and o srucures o adjacen regions

2
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As illusraed in he accompanying diagram, he borders o he poserior mediasnum are as ollows:
• aneriorly, he pericardial sac and diaphragm
• poseriorly, he bodies o he mid- o lower horacic verebrae
• superiorly, a horizonal plane passing hrough he sernal angle 

and inerverebral disc beween verebrae T4 and T5
• ineriorly, he aachmen o he diaphragm o he verebral column
• laerally, he mediasnal parieal pleura

In Exercise 9.2 / 9.4 you will dissec and 
sudy he ollowing srucures:

• he esophagus and is associaed 
nerve plexus

• he horacic aora and is branches
• he azygos sysem o veins
• he horacic duc and associaed 

lymph nodes
• he sympahec runks and he 

horacic splanchnic nerves.

Jus one piece o advice, beore you ge 
sared: 

3
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From he righ side o he cadaver,

9.2/9.4   The Relaonship o he Hear o he Poserior Mediasnum 

NEXTPREVIOUS

NOTICE ha he esophagusT
A
S
K

lies in he midline, immediaely 
poserior o he pericardial sac 
and hear. 

4

Which chamber o he hear is 
mos closely associaed wih he 
esophagus? 

Hin: i is he chamber o he 
hear ha largely orms is base. 

Anoher hin: Ideny he vessels 
locaed beween he esophagus 
and hear in his gure. Wih 
which chamber are hey 
associaed?
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9.2/9.4   The Base o he Hear   

NEXTPREVIOUS

The base o he hear is ormed largely by he le arium. In he poserior mediasnum, rom superior o 
inerior, he esophagus is locaed poserior o he le arium and hen poserior o he diaphragm. I 
passes hrough he esophageal hiaus a he level o he  T10 verebra.

5
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9.2/9.4   The Esophagus: Review

NEXTPREVIOUS

6

Fill-in-he-blank:

The esophagus is a muscular ube,     cm in lengh 
and      cm in diameer. I begins a he     sphincer, 
which is made up o he     muscle, a componen o 
he     and is locaed a he level o he      verebra. I 
passes hrough he diaphragm via an opening called 
he      a he level o he     verebra. I ends a he      
sphincer (also known as he      sphincer o he 
somach) a he level o he      verebra. 

As illusraed in he accompanying diagram, he 
esophagus is narrowed, or may become compressed, 
a our locaons along is lengh. Do you know wha 
hey are? Think rs and hen click here     o reveal 
he answers. Make noe o hese locaons. 

Clinically, hese are he more likely places where 
cerain problems may arise. Work wih your group o 
come up wih all hree o hese problems, and hen 
click here o reveal he answers: 
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Clinically, hese are he more likely places where 
cerain problems may arise. Work wih your group o 
come up wih all hree o hese problems, and hen 
click here o reveal he answers: 
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i. a swallowed object may become lodged, or 
ii. where more damage can be done by a swallowed 

corrosive substance, the passage of which is slowed 
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iii. where the passage of instruments may be more 
problematic. 
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9.2/9.4   The Esophagus in he Cadaver 

NEXTPREVIOUS

REMOVE he hear rom he cadaver’s ches.T
A
S
K

Wrap i in mois clohs or he duraon o he lab. 
Keep i handy or sudy, however, as needed.

Using blun dissecon (large orceps and 
large closed scissors), remove he remnans 
o he poserior wall o he pericardial sac o 
expose he esophagus and horacic aora     . 
Leave inac he poron o he pericardial sac 
ha adheres o he superior surace o he 
diaphragm by cung is margin wih he 
large scissors. 

Ideny he esophagus as a midline muscular 
ube. To he le o he midline, and poserior 
o he esophagus, ideny he horacic aora.

Using blun dissecon, clean he esophagus. 
Take care o leave inac on is surace he 
esophageal plexus, which innervaes he 
disal poron o he esophagus. 

7

When you removed he hear in Lab 7, you le he poserior wall o 
he pericardial sac inac, as illusraed in he accompanying gure. 
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9.2/9.4   The Formaon o he Esophageal Plexus 

NEXTPREVIOUS

On he righ side o he cadaver, TRACE T
A
S
K

over he esophagus, conribung o he esophageal plexus.

On he le side o he cadaver, race he le vagus nerve across 
he le laeral aspec o he arch o he aora, poserior o he 
roo o he le lung o he esophagus and is plexus.

The esophageal plexus receives sympahec posganglionic 
conribuons rom he upper horacic levels via he sympahec 
chain ganglia and he esophageal nerves.

Due o he curve o he diaphragm and he bulk o he liver 
anero-inerior o i, you may or may no be able, a his poin, 
o race he esophageal plexus disally o he diaphragm, where 
i orms he anerior and poserior vagal runks. 

The anerior vagal runk is largely ormed rom he le vagus nerve, 
and he poserior vagal runk is ormed largely rom he righ vagus 
nerve. The anerior and poserior vagal runks accompany he 
esophagus hrough he diaphragm o he abdominal caviy, where 
he vagi innervae much o he digesve rac.

he righ vagus nerve across he anerior surace o he 
righ subclavian arery, poserior o he roo o he righ 
lung o he esophagus. Noe ha is bres spread ou 

8
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9.2/9.4   The Azygous Sysem o Veins

NEXTPREVIOUS

The azygous sysem o veins is a clinically signican anasomoc 
roue by which blood can reurn o he righ side o he hear i he 
IVC is occluded. In Lab 8, you le he azygous 
vein inac where i empes ino he SVC. 

From he righ side o he cadaver,

REVIEW he course o he azygous vein. T
A
S
K

I begins in he abdomen a he level o he 
L1 or L2 verebra, and passes hrough he 

From he le side o he cadaver, IDENTIFY le poserior inercosal veinsT
A
S
K

and race hem o where hey empy ino eiher he hemiazygous vein or he accessory 
hemiazygous vein. Do no race hese laer veins across he midline a his poin; do so 
aer you have idened he horacic duc. see video 2

9

diaphragm via eiher he aorc hiaus or he righ 
crus o he diaphragm. 

I ascends hrough he horax o he righ o he midline 
and a he level o he sernal angle i arches over he 
roo o he righ lung o empy ino he SVC.

Now, clean he azygous vein horoughly along is 
enre lengh. Take care no o damage is ribuaries, 
he righ poserior inercosal veins. see video 1
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9.2/9.4   The Thoracic Duc: Review
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Fill-in-he-blank:

The horacic duc conveys mos o he lymph 
rom he body o he venous sysem. 

Lymph runks in he abdomen, carrying lymph 
derived rom he lower limbs, pelvis, perineum, 
abdominal walls and abdominal organs converge o 
orm he     which is locaed a he level o he     
verebra. The ciserna chyli connues superiorly as 
he     and eners he horax by passing hrough he 
.   hiaus o he diaphragm poserior o he     . 

In he horax, he horacic duc ascends o he     o 
he midline, beween he horacic aora and he  
.     and poserior o he     . On enering he 
superior mediasnum, he horacic duc moves o 
he le and eners he neck. 

The horacic duc is joined by he     and      runks 
and empes ino he le venous angle. The     runk 
empes ino he le venous angle independenly. 

In he horax, he horacic duc receives lymph rom he lower six inercosal spaces, bilaerally, and he 
upper ve inercosal spaces on he le. I also receives lymph rom ducs draining he poserior 
mediasnal and poserior diaphragmac nodes.

10
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Beween he azygous vein and he horacic aora, IDENTIFY:T
A
S
K

he horacic duc.  Because he horacic duc is poserior 
o he esophagus, i migh be helpul o have a colleague 
rerac he esophagus o he le. 

11

The horacic duc is roughly he size o a probe p. 
Careully clean he horacic duc along is lengh 
o where i passes behind he diaphragm wih he 
horacic aora; i is hin-walled and easily orn. 

Noce ha i has many small swellings along is 
lengh, making i look like a small vein. Indeed, 
hese swellings are ormed by he numerous valves 
locaed along is lengh, ha ensure he movemen 
o lymph superiorly, oward he erminus o he 
horacic duc a he le venous angle. 

Make noe o he relaonship o he horacic duc 
o he righ poserior inercosal areries, arising 
rom he horacic aora, and he hemiazygous and 
accessory hemiazygous veins: he horacic duc 
runs anerior o hese srucures.
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9.2/9.4   The Thoracic Aora and is Branches I
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The horacic aora begins a he sernal angle (he level o 
he disc beween he T4 and T5 verebra) and ends a he disc 
beween he T12 and L1 verebra, where i passes behind 
he diaphragm hrough he aorc hiaus o ener he 
abdominal caviy. There i becomes he abdominal aora. 

LOOK a he posion o he horacic aoraT
A
S
K

wihin he poserior mediasnum. Noce ha i 
begins, superiorly, o he le o he verebral 
column. Follow i ineriorly and noe ha as i 

12

descends, i shis oward he midline, and akes up a 
posion poserior o he esophagus. 

Observe ha he aora ulmaely passes hrough he aorc 
hiaus in he midline, anerior o he T12 verebral body. 

Look or he visceral branches o he horacic aora, he 
bronchial and esophageal areries. Ideny hem by heir 
arges. The bronchial areries supply he conducng porons 
o he respiraory sysem; ha is, hey supply he sysem o 
airways ha conduc air oward and away rom he gas-
exchange suraces o he lungs. The esophageal areries 
supply he middle hird o his organ wih blood. 
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Now, urn your aenon o he parieal T
A
S
K

branches o he horacic aora. Working on boh 
sides o he cadaver simulaneously, clean one righ 
and one le poserior inercosal arery rom 

13

where hey arise rom he aora o he inercosal space 
where hey join heir companion vein, lymphac and 
nerve. Noce ha he righ poserior inercosal areries 
cross he anerior aspec o he horacic verebral 
bodies, and ha hey pass poserior o all oher 
srucures: venous, lymphac and nervous. Clean he 
poserior inercosal arery, vein and inercosal nerve 
wihin his one inercosal space unl hey disappear 
poserior o he innermos inercosal muscle. 

Each pair ha roaes o he cadaver should clean one 
righ and one le inercosal space, racing all srucures 
back o heir origin; in doing so, he eam will creae a 
complee dissecon o he poserior horacic wall.

Noce ha he inercosal vein, arery and nerve pass 
beween he inernal and innermos inercosal muscles. 
You can use his ac o ideny hese muscle layers. 

Acknowledgments



1/27/2020 Lab 09 2019

emodules.med.utoronto.ca/Anatomy/Lab9/story_html5.html 1/1

Menu

Start

Exercise Selection

9A Pre-lab SLM

9.0 Pleural Cavities and Recesses

9.1 The Lungs and Airways

9.2/9.4 The Posterior Mediastinum

1. Resources

2. Objectives

3. Overview

4. The Relationship of the Heart to...

5. The Base of the Heart

6. The Esophagus

7. The Esophagus in the Cadaver

8. The Formation of the Esophage...

9. The Azygous System of Veins

10. The Thoracic Duct

11. The Thoracic Duct in the Cadav...

12. The Thoracic Aorta and its Bra...

13. The Thoracic Aorta and its Bra...

14. The Sympathetic Chain

15. Sympathetic Innervation of the...

16. Innervation of Thoracic Viscera

Search...

Lab 09 2019

9.2/9.4   The Sympahec Chain
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IDENTIFY he righ and le T
A
S
K

sympahec chains. Trace he 
sympahec chains ineriorly, along 
he lengh o he horacic caviy. 

IDENTIFY, connecng each inercosal nerve wih is corresponding ganglion, T
A
S
K

he whie and grey rami communicanes. They can be dierenaed on he basis o he ac 
ha he whie rami are laeral o he grey rami. 

14

Observe ha he sympahec chains 
gradually move medially, sarng a he 
necks o he rs ribs, hen, more ineriorly, 
crossing he heads o he ribs, and nally a 
he lower horacic levels, lying more 
aneriorly, on he laeral aspec o he T10 -
T12 verebral bodies. Noce ha here is 
one sympahec ganglion corresponding o 
each inercosal space. This is unlike in he 
cervical region, where here are hree 
ganglion, superior (sellae), middle and 
inerior.
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9.2/9.4   Sympahec Innervaon o he Thoracic Body Wall 
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Recall ha he whie rami communicanes 
carry myelinaed preganglionic sympahec 
bres rom he inermediolaeral (IML) cell 
column (laeral horn cells) o he spinal cord 
o he cell bodies o he sympahec 
posganglionic neurons locaed wihin a 
sympahec chain ganglion. 

Recall also, ha i he sympahec 
posganglionic neuron in he chain is o 
innervae arges in he body wall, is axon 
will pass hrough he grey ramus 
communicans back o he venral ramus / 
inercosal nerve or he dorsal ramus. 

15
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9.2/9.4   Innervaon o Thoracic Viscera 
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HOWEVER, i he sympahec posganglionic neuron in 
he chain is o innervae horacic visceral arges such 
as he hear, lungs or esophagus, is axon does no 
pass hrough he grey ramus, bu i orms nerves ha 
join he plexuses associaed wih hese organs, he 
cardiac, pulmonary and esophageal plexuses. 

In hese plexuses, he sympahec posganglionic 
bres rs mee wih he parasympahec 
preganglionic bres delivered by he vagus nerves.

16
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IDENTIFY and CLEANT
A
S
K

he greaer splanchnic nerves bilaerally. 
The greaer splanchnic nerves arise rom 
conribuons rom he h hrough ninh

17

ganglia. You will nd hem locaed on he 
laeral aspecs o he lower horacic verebral 
bodies, anerior o he sympahec chains.

You will be unable o see he lesser and leas 
splanchnic nerves in he cadaver a his me 
because hey are obscured by he dome o he 
diaphragm. The lesser splanchnic nerves arise 
rom conribuons rom he enh and elevenh 
ganglia, while he leas splanchnic nerves arise 
rom he welh ganglia.
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9.2/9.4   Greaer, Lesser and Leas Splanchnic Nerves 
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Sympahec preganglionic bres arising rom 
T5-T9 laeral horn cells (greaer splanchnic 
nerve), T10-T11 laeral horn cells (lesser 
splanchnic nerve) and rom he T12 laeral horn 
cells (leas splanchnic nerve) ha are desned 
o innervae abdominal viscera pass hrough 
he sympahec chain ganglia wihou 
synapsing. The greaer, lesser and leas 
splanchnic nerves pass behind he diaphragm 
wih he aora o ener he abdominal caviy. 
There, along wih he lumbar and sacral 
splanchnic nerves, hey ener pre-aorc ganglia 
which conain he cell bodies o posganglionic 
sympahec neurons. The deails o he 
innervaon o abdominopelvic viscera will be 
covered in Uni 4 wih he digesve and 
geniourinary sysems.

18
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9.2/9.4   Clean up
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All ssue removed as you disseced should be in he 
ssue conainer associaed wih your cadaver. Moisen 
all exposed suraces wih he moisening uid 
provided. Replace he hear, lung and ches plae. 
Cover he cadaver wih mois clohs such ha no air 
can access he openings in he body wall. Close he 
body bag, and wipe is superior surace wih cleaning 
uid and paper owel. 

Now, I know how you’re eeling righ now:

bu rs do your Progress Check.

19
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Since embarking on his exercise, you have idened he ollowing srucures and learned he answers o 
he ollowing quesons:

• Which hear chamber is mos closely associaed wih he esophagus?
• Sae our locaons along is lengh ha he esophagus is compressed by adjacen srucures. Why is his 

o clinical imporance?
• Ideny he remnans o he pericardial sac on he superior surace o he diaphragm. Ideny he 

esophagus, esophageal plexus, horacic aora, le and righ vagus nerves. Wha are he anerior and 
poserior vagal runks? Through which opening in he diaphragm do hey pass?

• Ideny he azygous, hemiazygous, accessory hemiazygous and poserior inercosal veins. Ideny he 
horacic duc and describe is origin and erminus. Describe is posion relave o he horacic aora, 
azygous vein and esophagus. Wha porons o he poserior horacic wall drain o he horacic duc?

• Ideny he horacic aora. A wha landmarks does i begin and end? Ideny he bronchial, esophageal 
and poserior inercosal areries. Wha poron o he esophagus does he esophageal areries supply?

• Ideny he le and righ sympahec chains, he ganglia, inercosal nerves, whie and grey rami 
communicanes and greaer splanchnic nerves. Describe he sympahec innervaon o he body wall and 
o horacic viscera. 

• Wha are he greaer, lesser and leas splanchnic nerves? Wha bre ypes do hey conain and where are 
heir arge organs locaed?

• Ideny he inernal and innermos inercosal muscles.

I you are sased wih your abiliy o ideny hese srucures and answer hese quesons, call your TA 
over or conrmaon and or permission o move on.
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SPECIMENS

Hanging skeleon or arculaed bony horax

Cardiovascular Teaching Bin      Each specimen is wrapped in a mois cloh and ed 
ino a bag wih he CORRECT TAG ON THE BAG. This is how he bin mus be le 
when you are done sudying he conained specimens. 

NEXT

Wha you’ll need:
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When you have learned he maerial presened in his exercise, you will be able o recognize and / or 
describe:

• he anaomy o he diaphragm, is hiauses, blood and nerve supply and is role in deermining 
horacic volume during respiraory movemens.

• he role ha he movemen o he ribs and sernum play in deermining horacic volume during 
respiraory movemens.

• he lines o pleural and pulmonary reecon on he body wall, heir relaonship o he 
cosodiaphragmac and cosomediasnal recesses, and heir imporance in horacenesis and 
pericardiocenesis.

 

2

• he projecon o lung lobes ono 
he body wall and heir imporance 
in he placemen o a sehoscope 
or lisening or breah sounds
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Appreciae ha he 
diaphragm encloses 
he inerior horacic 
aperure and hus 
separaes he horacic 
caviy rom he 
abdominal caviy. 

• he xiphoid process o he sernum, 
• he cosal margin o he horacic wall, 
• he ends o ribs 11 and 12, 
• ligamens ha span across srucures 

o he poserior abdominal wall
• he bodies o lumbar verebrae 

eaching bin. Unwrap he specimen, nong how i was wrapped and bagged so ha you can 
re-wrap i properly when you are nished sudying i.

RETRIEVE he specimen marked, “diaphragm wedge” rom he cardiorespiraory T
A
S
K

Run your nger around he margins o he diaphragm o learn he deails o is peripheral 
aachmens o:
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NOTE he direcon o he muscle bers T
A
S
K

o he diaphragm; hey are arranged radially, like he 
spokes o a bicycle wheel, and converge ino a large, 
dense CT cenral endon. The pericardial sac is aached

o he superior surace o he cenral endon. Look or remnans o 
he pericardial sac on he superior surace o he cenral endon. 

Observe ha he poserior aachmen o he diaphragm, like he 
poserior margin o he inerior horacic aperure, is inerior o is 
anerior aachmen. 

When i is relaxed, he diaphragm is no a; raher, i domes upward; 
he righ side is higher han he le, owing o he bulk o he liver 
inerior o i. 

Wih conracon, he muscle bres shoren, pulling he cenral 
endon downward. As such, he diaphragm descends and aens, 
increasing he volume o he horax. 
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IDENTIFY he openings in he diaphragmT
A
S
K

hrough which major srucures pass beween 
he horax and he abdomen.

In he cenral endon, ideny he caval opening 
hrough which he IVC passes rom he abdomen o 
he horax, where i empes ino he righ arium. I 
is a he level o he T8 verebra.

Nex, ideny he esophageal hiaus, hrough which 
he esophagus passes o ener he perioneal caviy 
and empy ino he somach. I is a he level o he 
T10 verebra.

The horacic aora passes poserior o he 
diaphragm hrough he aorc hiaus o become he 
abdominal aora. Ideny he aorc hiaus. I is a 
he level o he T12 verebra. 
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LOOK FOR remnans o he phrenic nerves on he superior and / or ineriorT
A
S
K

suraces o he diaphragm. Since he cenral poron o each hemidiaphragm is innervaed by he 
ipsilaeral phrenic nerve, lesion o a phrenic nerve causes paralysis o he ipsilaeral hemidiaphragm. 
The accompanying gure shows an inerior view o he diaphragm and is associaed phrenic nerves.

The phrenic and inercosal nerves carry he 
same complemen o bres: somac moor, 
sensory and sympahec posganglionic. 

Recall ha nerves o he diaphragm serve 
is enre hickness: is skeleal muscle, he 
diaphragmac parieal pleura covering o 
is superior surace, and he parieal 
perioneum covering is inerior surace. 

Noe ha while irriaon o he cenral 
diaphragm reers o he shoulder, irriaon 
o he periphery o he diaphragm is 
experienced in he overlying body wall. 
This is as expeced, once you undersand 
he sensory innervaon o he diaphragm.

Run your nger along he margin o he diaphragm, where i originaes rom he lower ribs and cosal 
margin. Recall ha he margins o he diaphragm are innervaed by adjacen inercosal nerves.
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LOOK FOR remnans o he inerior phrenic areries on he inerior surace o he T
A
S
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diaphragm. These are he rs branches o he abdominal aora and are he primary source o 
blood supply o he diaphragm.

Look or remnans o areries on he 
superior surace o he diaphragm     . 
These are branches o he inernal 
horacic areries (he pericardiophrenic 
or musculophrenic As) or o he 
superior phrenic areries. The superior 
phrenic areries are he las branches o 
he horacic aora beore i passes 
hrough he aorc hiaus.

Moisen he diaphragm specimen and 
drape i wih a damp cloh or he me 
being. 
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diaphragm. These are he rs branches o he abdominal aora and are he primary source o 
blood supply o he diaphragm.

Look or remnans o areries on he 
superior surace o he diaphragm     . 
These are branches o he inernal 
horacic areries (he pericardiophrenic 
or musculophrenic As) or o he 
superior phrenic areries. The superior 
phrenic areries are he las branches o 
he horacic aora beore i passes 
hrough he aorc hiaus.

Moisen he diaphragm specimen and 
drape i wih a damp cloh or he me 
being. 
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Since embarking on his exercise, you have idened he ollowing srucures and learned he answers 
o he ollowing quesons:

• Ideny and describe he aachmens o he diaphragm. Ideny is cenral endon. Describe how 
conracon o he diaphragm changes is shape and posion and aecs horacic dimensions. 

• Ideny and sae he verebral level o he caval, esophageal and aorc hiauses. Wha oher 
srucures pass hrough hese hiauses? 

• Wha is he primary source o blood o he diaphragm? Describe he innervaon o he diaphragm by 
he phrenic and inercosal nerves.

Pause here o assess your learning. Quiz each oher horoughly. I you are sased wih your abiliy o 
ideny hese srucures and answer hese quesons, move on o he nex sage o he exercise.
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During respiraon, movemen o he horacic wall and 
diaphragm alers all dimensions o he horax: vercal, 
laeral and aneroposerior. This changes he volume 
o he horax and moves air in and ou o he lungs. 

You’ve already learned how conracon o he 
diaphragm pulls downward on is cenral endon, and 
hus increases he vercal dimension o he horacic 
caviy. Relaxaon o he diaphragm causes i o dome 
upward, decreasing he vercal dimension o he 
horacic caviy.
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Realize ha, as illusraed in he accompanying diagram, 
any muscle ha pulls up on he ribs will also pull up on he 
sernum, moving i upward and ouward. Noce ha his 
will increase he aneroposerior dimension o he horax. 
Any muscle ha pulls downward on he ribs will reverse 
his process, moving he sernum downward and inward. 

These are he acons o he muscles o inspiraon and 
expiraon, respecvely. The primary muscles o inspiraon are 
he exernal inercosal muscles. While expiraon is normally 
passive, i can be assised in orced expiraon by he inernal 
and innermos inercosal muscles.

Noce ha ribs do no run horizonally T
A
S
K

around he horax. Noce ha hey run downward, 
such ha he anerior p o any given rib is inerior 
o is head, wheher he rib is arculang direcly or 
indirecly wih he sernum. 

Go o eiher he arculaed skeleon hanging in he lab, or urn your 
aenon o he bony horax wih which you have been provided.
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Look a a given rib in he skeleon or bony horaxT
A
S
K

and noce ha is laeral exreme is lower han 
eiher o is wo ends. 

Realize ha any muscle ha pulls upward on he ribs 
will increase he laeral dimension o he horax. 

Conversely, any muscle ha pulls downward on he 
ribs will reverse his process, decreasing he laeral 
dimension o he horax. 

The analogy oen used is o compare his movemen o 
he ribs o ha o a bucke handle, as illusraed here. 
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Wih reerence o he bony horax, T
A
S
K

and as illusraed here, noe ha he 
cosodiaphragmac line o pleural 
reecon     crosses he 8h rib in he 

midclavicular line, he 10h rib in he 
midaxillary line, and hen runs horizonally 
across he back a he level o he 12h 
verebral body     .
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Wih reerence o he bony horax, T
A
S
K

and as illusraed in his gure, noe 
ha he inerior border o he lung 
crosses he 6h rib in he midclavicular 

line, he 8h rib in he midaxillary line, and 
hen runs horizonally across he back a he 
level o he 10h verebral body     .

Noce ha he dierence beween he line 
o pleural reecon and he base o he lung 
is wo ribs, and corresponds o he 
cosodiaphragmac recess. This provides he 
clinician wih access o he pleural space and 
pleural uid in horacenesis     .

Also noce ha he cardiac noch o he le 
lung enlarges he cosomediasnal recess 
over he pericardial sac. This provides he 
clinician wih needle access o uid in he 
pericardial space wihou hrea o damaging 
he lungs. This is pericardiocenesis which is 
perormed or insance in cases o cardiac 
amponade     .
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Wih reerence o he bony horax, T
A
S
K

and as illusraed in his gure, noe 
ha he inerior border o he lung 
crosses he 6h rib in he midclavicular 

line, he 8h rib in he midaxillary line, and 
hen runs horizonally across he back a he 
level o he 10h verebral body     .

Noce ha he dierence beween he line 
o pleural reecon and he base o he lung 
is wo ribs, and corresponds o he 
cosodiaphragmac recess. This provides he 
clinician wih access o he pleural space and 
pleural uid in horacenesis     .

Also noce ha he cardiac noch o he le 
lung enlarges he cosomediasnal recess 
over he pericardial sac. This provides he 
clinician wih needle access o uid in he 
pericardial space wihou hrea o damaging 
he lungs. This is pericardiocenesis which is 
perormed or insance in cases o cardiac 
amponade     .

In horacenesis, excess uid is drained rom he 
pleural space by a needle insered above a rib. 

Thoracenesis I
N
F
O

This posioning o he needle avoids damaging he 
inercosal neurovascular bundle, which is locaed 
immediaely inerior o he rib in he cosal groove. For 
herapeuc or diagnosc purposes, horacenesis is 
also known as a pleural ap or ches ap.
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Wih reerence o he bony horax, T
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and as illusraed in his gure, noe 
ha he inerior border o he lung 
crosses he 6h rib in he midclavicular 

line, he 8h rib in he midaxillary line, and 
hen runs horizonally across he back a he 
level o he 10h verebral body     .

Noce ha he dierence beween he line 
o pleural reecon and he base o he lung 
is wo ribs, and corresponds o he 
cosodiaphragmac recess. This provides he 
clinician wih access o he pleural space and 
pleural uid in horacenesis     .

Also noce ha he cardiac noch o he le 
lung enlarges he cosomediasnal recess 
over he pericardial sac. This provides he 
clinician wih needle access o uid in he 
pericardial space wihou hrea o damaging 
he lungs. This is pericardiocenesis which is 
perormed or insance in cases o cardiac 
amponade     .

Normally, he pericardial space is a poenal 
space, and he visceral and parieal layers o he 
serous pericardium are in conac wih each oher.

Cardiac TamponadeI
N
F
O

In cardiac amponade, uid, usually blood, 
accumulaes in he pericardial space and i becomes a 
“real” space. Because he brous pericardium is 
inexensible, he accumulaed uid pus pressure on he 
hear and prevens i rom lling properly. Cardiac 
oupu alls wih his decreased lling o he hear, 
resulng in hypoension. Cardiac amponade may resul 
rom a sab wound o he ches or rom rupure o he 
hear wall ollowing acue myocardial inarcon.

Cardiac amponade is an 
emergen siuaon ha, i 
le unreaed, will resul 
in a cardiac arres.

In pericardiocenesis, a 
needle is used o 
wihdraw uid rom he 
pericardial space.
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Surace Projecons o he 
Lung Lobes and Lung Sounds 

I
N
F
O

In he accompanying gures, you can see he 
projecon o he lung lobes ono he surace 
eaures o he ches. 

These relaonships allow he clinician o know 
he correc placemen o a sehoscope o hear 
he breah sounds in he dieren lung lobes. 

Aer your pro, wrap i and pu i back in he bag 
i came rom and e he bag wih he correc 
ag. Place i back in he cardiopulmonary 
eaching bin and close he lid.
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I you have me o spare aer compleng his exercise, sudy he oher specimens in he cardiopulmonary 
eaching bin. I conains, in addion o he diaphragm wedge, he ollowing:

• L & R lungs
• a pluck
• a closed hear wih arch
• a closed hear wihou arch
• an open hear

Review he anaomy o he superior and middle mediasnum wih he pluck.

Review he anaomy o he open and closed hears wih he relevan specimens.

Review he anaomy o he lungs.

You will see specimens such as hese during he Anaomy Assessmen in Week 22.
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Since embarking on his exercise, you have idened he ollowing 
srucures and learned he answers o he ollowing quesons:

• How do he ribs and sernum move during inspiraon and expiraon? 
How does his aec he laeral and AP dimensions o he horax?

• Name he primary muscles o inspiraon and he muscles ha ac in 
orced expiraon.

• Describe he surace projecons o he line o pleural reecon and 
o he lungs. Why do hey dier? Wha spaces inervene and wha 
are heir clinical imporance? 

• Wha are he horacenesis, pericardiocenesis and cardiac 
amponade? Describe he anaomical consideraons involved in 
needle placemen in horacenesis and pericardiocenesis.

• Where is a sehoscope placed o lisen o he lobes and apices o 
each lung?

I you are sased wih your abiliy o ideny hese srucures and 
answer hese quesons, call your TA over or conrmaon and or 
permission o move on.
Aer your progress check, wrap up all we specimens and pu 
hem back in he bag rom which hey came. Close he bag wih 
he correc ag. Place i back in he cardiopulmonary eaching bin 
and close he lid.
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