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Uni 3 Overview

PREVIOUS NEXT

Uni 3 describes he anaomy o he cardiorespiraory sysem.  I will build on your inroducon o 
he horax in Uni 1, Lab 2.  Over he course o hree labs, you will have he opporuniy o sudy, 
hrough dissecon and exploraon, i) he anaomy o he hear, inernal and exernal, including he 
coronary circulaon, ii) he skeleon and ascial comparmens o he limbs, and he peripheral 
vascular sysem, iii) he deailed anaomy o he superior and poserior mediasnum, and iv) a 
more in-deph sudy o he lungs, pleural caviy and he mechanics o respiraon.

The skeleon is quie sensibly divided ino an axial division and an appendicular division. You’ve 
already sudied he axial division, consisng o he verebral column (including he bony horax), 
and he skull, in Unis 1 and 2, respecvely.  In Uni 3, you will learn he appendicular skeleons o 
he upper and lower limbs.  You are learning he skeleon o he limbs a his poin because so 
much o he language o anaomy (and hereore medicine), including is vasculaure, is based on 
he names o is bones. In Lab 7 you will learn he skeleon o he lower limb. In Lab 8, you will 
connue wih he skeleon o he upper limb. 

Noe ha he anaomy o he musculoskeleal sysem will be sudied in CPC-2, nex Sepember, and 
i is hen ha you will learn abou arculaons, muscles and innervaon o he limbs. Your curren 
objecves in Uni 3 are o learn he skeleon, ascial comparmens and blood supply o he limbs.  
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Lab 9 Insrucons

PREVIOUS NEXT

Lab 9 is spread over wo hal-days, one in each o Weeks 20 and 21. Each lab session begins wih a Lab RAT 
on Pre-lab Exercise 9A. Arrive 10 minues early so ha you can log ino Turning Poin. I you encouner 
problems wih he app on your phone, you will hen have me o log in on a compuer and sll be ready 
o sar he quiz a 9:00. 

Lab 9 begins wih all suden a heir cadavers, Pairs 1 and 2 a Cadaver 1 and Pairs 3 and 4 a Cadaver 2. 
Sudens will work hrough he brie Exercise 9.0, Pleural Cavies and Recesses. Once compleed, Pairs will 
move on o he exercise ha corresponds o heir pair number, as oulined below, and swich a 10:30 am.

Noe ha Exercise 9.3, The Diaphragm and Mechanism o Respiraon, is locaed in MS1162 / 64.

Pairs 2 on cadaver 2Pairs 3 on cadaver 2Pairs 4 on cadaver 2Ex. 2 / 4 Poserior 
Mediasnum

Pairs 4Pairs 1Pairs 2Pairs 3Ex. 3 Diaphragm 
and Respiraon

Pairs 3 on cadaver 1Pairs 4 on cadaver 1Pairs 1 on cadaver 1Pairs 2 on cadaver 1Ex. 2 / 4 Poserior 
Mediasnum

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

Objecves Par 1: The Poserior Mediasnum

When you have learned he maerial presened in his exercise, you will be 
able o describe he:

• boundaries o he poserior mediasnum
• viscera, vessels, nerves and lymphacs o he poserior mediasnum, 

heir relaonships o each oher and o srucures o adjacen regions
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9A   Borders and Conens

NEXTPREVIOUS

The borders o he poserior mediasnum are:
• aneriorly, he pericardial sac and diaphragm
• poseriorly, he bodies o verebrae T5 - T12

• superiorly, a horizonal plane passing hrough he sernal angle and 
inerverebral disc beween verebrae T4 and T5

• ineriorly, he aachmen o he diaphragm o he verebral column
• laerally, he mediasnal parieal pleura

The poserior mediasnum conains:
• he esophagus and is associaed 

nerve plexus
• he horacic aora and is branches
• he azygos sysem o veins
• he horacic duc and associaed 

lymph nodes
• he sympahec runks and he 

horacic splanchnic nerves.

2
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9A   The Esophagus

NEXTPREVIOUS

The Esophagus is a muscular ube, 25 cm in lengh 
and 2 cm in diameer. I begins a he upper 
esophageal sphincer (he cricopharyngeus, a 
componen o he inerior pharyngeal consricor) a 
he level o he C6 verebra. I passes hrough he 
esophageal hiaus o he diaphragm a he level o 
he T10 verebra. I ends a he lower esophageal 
sphincer (also known as he cardiac sphincer o he 
somach) a he level o he T11 verebra. 

As illusraed in he accompanying diagram, he 
esophagus is narrowed, or may become compressed, 
a our locaons along is lengh. Make noe o 
hese locaons. 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 subsance, he passage o which is 
slowed a hese sies, or 

iii. where he passage o insrumens may be more 
problemac.

3
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9A   The Esophageal Plexus

NEXTPREVIOUS

Ramiying over he surace o he esophagus is he esophageal 
plexus, which innervaes he disal poron o he esophagus. 

The esophageal plexus receives parasympahec preganglionic 
inpu rom he vagus nerves. 

The righ vagus nerve crosses he anerior surace o he righ 
subclavian arery and passes poserior o he roo o he righ lung 
o he esophagus and is plexus.

The le vagus nerve crosses he le laeral aspec o he arch o 
he aora and passes poserior o he roo o he le lung o he 
esophagus and is plexus.

The esophageal plexus receives sympahec posganglionic 
conribuons rom he upper horacic levels via he sympahec 
chain ganglia and he esophageal (splanchnic) nerves.

Disal o he esophageal plexus, vagal bres coalesce o orm he 
anerior and poserior vagal runks. The anerior vagal runk is 
largely ormed rom he le vagus nerve, and he poserior vagal 
runk is ormed largely rom he righ vagus nerve. The anerior 
and poserior vagal runks accompany he esophagus hrough 
he esophageal hiaus o he diaphragm o he abdominal caviy. 
As you will learn, he vagi provide parasympahec inpu o much 
o he digesve rac.

4

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...

Search...

Lab 09 2019

9A   Venous Drainage

NEXTPREVIOUS

The azygous vein begins in he abdomen a 
he level o he L1 or L2 verebra, and passes 
hrough he diaphragm via he aorc hiaus (or 
he righ crus o he diaphragm). I ascends 
hrough he horax o he righ o he midline, 
and a he level o he sernal angle i arches 
over he roo o he righ lung o empy ino he 
SVC. The azygous veins receive blood rom he 
righ side o he horacic wall via he righ 
poserior inercosal veins.

The hemiazygous and accessory hemiazygous 
veins are locaed in he poserior body wall o 
he le o he midline. They receive blood 
rom he le side o he horacic wall via he 
le poserior inercosal veins. Boh he 
hemiazygous and accessory hemiazygous veins 
drain across he midline ino he azygous vein. 
In his manner, he azygous vein ulmaely 
drains he poserior horacic wall, bilaerally.

5

The azygous sysem o veins drains he poserior body wall o he superior vena cava and he righ side o 
he hear. I is also a clinically signican anasomoc roue by which venous blood can reurn 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 sysem. 

Lymph runks in he abdomen, carrying lymph 
derived rom he lower limbs, pelvis, perineum, 
abdominal walls and abdominal organs converge o 
orm he ciserna chyli a he L2 verebral level.  
The horacic duc arises rom he ciserna chyli 
and eners he horax by passing hrough he aorc 
hiaus o he diaphragm poserior o he aora. 

In he horax, i ascends o he righ o he midline, 
beween he horacic aora and he azygous 
vein, and poserior o he esophagus. On enering 
he superior mediasnum, he horacic duc moves 
o he le and eners he neck. 

I is joined by he le jugular and subclavian 
runks and empes ino he le venous angle. The 
le bronchomediasnal runk empes ino he 
le venous angle independenly. 

In he horax, he horacic duc receives lymph rom he lower six inercosal spaces, bilaerally, and he 
upper ve inercosal spaces on he le. I also receives lymph rom ducs draining he poserior 
mediasnal and poserior diaphragmac nodes. Noe ha he upper ve inercosal spaces on he righ 
drain ino he righ bronchomediasnal runk, which empes ino he righ venous angle.

6
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9A   The Thoracic Aora

NEXTPREVIOUS

7

The horacic aora begins a he sernal angle (he level o he 
disc beween he T4 and T5 verebra). I ends a he level o he 
T12 verebral body where i passes behind he diaphragm 
hrough he aorc hiaus o become he abdominal aora. 

Superiorly, he horacic aora begins o he le o he verebral 
column. As i descends oward he diaphragm i shis oward 
he midline and akes up a posion poserior o he 
esophagus. I ulmaely passes hrough he aorc hiaus in he 
midline, anerior o he T12 verebral body.

The visceral branches o he horacic aora are he bronchial 
and esophageal areries. The bronchial areries supply he 
conducng porons o he respiraory sysem; ha is, hey 
supply he sysem o airways ha conduc air oward and away 
rom he gas-exchange suraces o he lungs. The esophageal 
areries supply he middle hird o he esophagus wih blood. 

The parieal branches o he horacic aora are he 
bilaerally-paired poserior inercosal areries. These run in 
he inercosal spaces wih heir companion vein, nerve and 
lymphac. Because he aora is largely a le-sided srucure, 
he righ poserior inercosal areries cross he midline. 
They do so anerior o he horacic verebral bodies and 
poserior o he esophagus.
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9A   The Sympahec Chain and he Thoracic Wall

NEXTPREVIOUS

8

Each inercosal nerve is associaed wih a 
sympahec ganglion. This is unlike in he 
cervical region, where here are only hree 
ganglia, superior (sellae), middle and inerior.

Each sympahec ganglion is conneced o is 
companion inercosal nerve via a whie and 
grey rami communicanes. The whie rami are 
locaed laeral o he grey rami. 

The whie rami     carry he myelinaed 
preganglionic sympahec bres rom he 
inermediolaeral (IML) cell column (laeral horn 
cells) o he spinal cord o he cell body o he 
sympahec posganglionic neurons locaed 
wihin a sympahec chain ganglion. Recall 
also, ha i he sympahec posganglionic 
neuron in he chain is o innervae arges in 
he body wall, is axon will pass hrough he 
grey ramus communicans back o he venral 
ramus / inercosal nerve or he dorsal ramus. 

From superior o inerior, he sympahec chains gradually move medially, sarng a he necks o he rs 
ribs, hen more ineriorly, crossing he heads o he ribs, and nally a he lower horacic levels, lying more 
aneriorly, on he laeral aspec o he T10 -T12 verebral bodies. 
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9A   Innervaon o Thoracic Viscera 

NEXTPREVIOUS

HOWEVER, i he sympahec posganglionic neuron in he chain is o 
innervae horacic visceral arges such as he hear, lungs or esophagus, is 
axon does no pass hrough he grey ramus     , bu i orms nerves ha 
join he plexuses associaed wih hese organs, he cardiac, pulmonary 
and esophageal plexuses. Remember, as illusraed on he le, ha 

In he plexuses, hese sympahec posganglionic 
bres overlap he parasympahec preganglionic 
bres delivered by he vagus nerves.

9

sympahecs may ravel hrough he chain beore arising as 
cardiac, pulmonary or esophageal splanchnic nerves (blue). 

Thoracic visceral plexuses
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Preganglionic sympahec bres rom he L1-L2 
levels arise rom chain ganglia a lumbar levels 
o orm he lumbar splanchnic nerves     . 
Oher bres rom he L1-L2 levels descend 
hrough he sympahec chain o arise rom 
ganglia a sacral levels as he sacral 
splanchnic nerves. 

In all cases, hese splanchnic nerves deliver 
sympahec preganglionic bres o he 
preverebral (preaorc) plexuses.

The greaer, lesser and leas splanchnic nerves 
gain access o he preaorc plexuses o he 
abdomen by passing behind he diaphragm 
hrough he aorc hiaus wih he aora. 

The deails o he innervaon o 
abdominopelvic viscera will be covered in Uni 
4 wih he digesve and geniourinary sysems.

Sympahec preganglionic bres desned o innervae abdominal and pelvic viscera arise rom laeral 
horn cells o he T5-L2 levels and pass hrough he sympahec chain wihou synapsing. On arising rom 
he sympahec chain, he preganglionic sympahec bres rom he T5-T9 levels orm he greaer 
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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Preganglionic sympahec bres rom he L1-L2 
levels arise rom chain ganglia a lumbar levels 
o orm he lumbar splanchnic nerves     . 
Oher bres rom he L1-L2 levels descend 
hrough he sympahec chain o arise rom 
ganglia a sacral levels as he sacral 
splanchnic nerves. 

In all cases, hese splanchnic nerves deliver 
sympahec preganglionic bres o he 
preverebral (preaorc) plexuses.

The greaer, lesser and leas splanchnic nerves 
gain access o he preaorc plexuses o he 
abdomen by passing behind he diaphragm 
hrough he aorc hiaus wih he aora. 

The deails o he innervaon o 
abdominopelvic viscera will be covered in Uni 
4 wih he digesve and geniourinary sysems.

Sympahec preganglionic bres desned o innervae abdominal and pelvic viscera arise rom laeral 
horn cells o he T5-L2 levels and pass hrough he sympahec chain wihou synapsing. On arising rom 
he sympahec chain, he preganglionic sympahec bres rom he T5-T9 levels orm he greaer 
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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There are hree layers o inercosal 
muscles ha join adjacen ribs. From 
supercial o deep, hese are he 
exernal, inernal and innermos 
inercosal muscles.

Major inercosal nerves, areries, veins 
and lymphacs are locaed beween he 
inernal and innermos inercosal 
muscles.

Inercosal muscles can be disnguished 
by he direcon o heir muscle bres. 
The exernal inercosal muscles run 
ineromedially, while he inernal and 
innermos inercosal muscles run 
superomedially.

The muscles o he horacic wall play an imporan role in respiraon. By moving he ribs and sernum 
relave o each oher and o he verebral column, hese muscles aler he shape and volume o he horax 
during he respiraory cycle. Increased volume o he horax draws air ino he lungs, and decreased volume 
o he horax, along wih he inheren elasciy o lung ssues, expels air rom he lungs.
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Objecves Par 2: The Lungs, Diaphragm and Mechanics o Respiraon

When you have learned he maerial presened in his exercise, you will be 
able o describe:

• he suraces, borders and lobes o he lung

• he branching paern o he airways o he righ and le lung

• bronchopulmonary segmens

• he nerve supply and lymphac drainage o he lungs

• he anaomy o he diaphragm, including is blood and nerve supply and 
is role in deermining horacic volume during respiraory movemens
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Each lung has a sharp anerior border 
adjacen o he sernum, and a rounded 
poserior border adjacen o he 
verebral column. The inerior border o 
he lung, oo, is sharp.

Each lung     has an oblique ssure 
which divides i ino superior and 
inerior lobes. The superior lobe is 
largely anerior and he inerior lobe is 
largely poserior. In addion, he righ 
lung has a horizonal ssure, which 
separaes is middle lobe rom is 
superior lobe. 

Because he hear impinges o a greaer 
exen ono he mediasnal surace o 
he le lung, i creaes an indenaon in 
is anerior border, he cardiac noch. 
The lingula is an ineromedial projecon 
o is superior lobe ha is homologous o 
he middle lobe o he righ lung. 

Each lung has hree suraces, cosal, diaphragmac and mediasnal. The lung is pyramidal in shape. Is 
apex is superior and is base, also known as is diaphragmac surace, is inerior.
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Each lung has a sharp anerior border 
adjacen o he sernum, and a rounded 
poserior border adjacen o he 
verebral column. The inerior border o 
he lung, oo, is sharp.

Each lung     has an oblique ssure 
which divides i ino superior and 
inerior lobes. The superior lobe is 
largely anerior and he inerior lobe is 
largely poserior. In addion, he righ 
lung has a horizonal ssure, which 
separaes is middle lobe rom is 
superior lobe. 

Because he hear impinges o a greaer 
exen ono he mediasnal surace o 
he le lung, i creaes an indenaon in 
is anerior border, he cardiac noch. 
The lingula is an ineromedial projecon 
o is superior lobe ha is homologous o 
he middle lobe o he righ lung. 

Each lung has hree suraces, cosal, diaphragmac and mediasnal. The lung is pyramidal in shape. Is 
apex is superior and is base, also known as is diaphragmac surace, is inerior.
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The righ primary bronchus divides 
ino hree secondary (lobar) bronchi, 
one or each o he hree lobes o he 
righ lung. 

Branches o he secondary bronchi are 
he erary (segmenal) bronchi. Each 
supplies a volume o lung ssue called 
a bronchopulmonary segmen. 

Mos commonly, he righ lung has 10 
bronchopulmonary segmens (and 
hereore 10 segmenal or erary 
bronchi) and he le lung has 8 or 9. 
This is because, developmenally, 
here is greaer usion o he le lung 
han he righ.

The rachea biurcaes a he level o he sernal angle ino he righ and le primary (main) bronchi, 
each o which supplies a lung. The carina is he carlage locaed a he biurcaon o he rachea.

The le primary bronchus divides ino 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 segmenal (erary) 
bronchus. Each segmenal bronchus has a 
companion branch o he pulmonary arery 
ha supplies he bronchopulmonary segmen 
wih deoxygenaed blood. Tribuaries o he 
pulmonary vein ha drain a bronchopulmonary 
segmen back o he le side o he hear 
course hrough he CT beween and around he 
bronchopulmonary segmen. 

A bronchopulmonary segmen is a 
unconally independen uni o lung ssue. 
In addion o is own air and blood supply, i 
has is own nerve supply and lymphac 
drainage. I is he smalles uni o lung ssue 
ha can be removed wihou aecng 
adjacen ssue.

You are responsible only or he knowledge 
o wha a bronchopulmonary segmen is. 
You are no responsible or learning he names 
or locaons o he various bronchopulmonary 
segmens o he lungs.
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The main bronchus, he pulmonary arery and he pulmonary veins are componens o he roo o he 
lung, along wih is nerves, lymphac vessels, racheobronchial lymph nodes and he bronchial areries. 
These srucures ha comprise he roo o he lung are bound ogeher by CT, and ener / exi he lung a is 
hilum     .

16

Lymph      rom he deep and supercial 
(subpleural) lymphacs o he lungs drains 
ino racheobronchial lymph nodes, which 
are locaed in he CT around he lobar and 
primary bronchi, and exend along he 
rachea and ino he poserior mediasnum. 

Lymphac vessels arising rom he 
racheobronchial lymph nodes unie wih 
hose draining he parasernal nodes o he 
anerior ches wall and he brachiocephalic 
nodes locaed anerior o he 
brachiocephalic veins, o orm he righ and 
le bronchomediasnal runks. 

The righ and le bronchomediasnal runks 
empy ino he righ and le venous 
angles, respecvely.
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The main bronchus, he pulmonary arery and he pulmonary veins are componens o he roo o he 
lung, along wih is nerves, lymphac vessels, racheobronchial lymph nodes and he bronchial areries. 
These srucures ha comprise he roo o he lung are bound ogeher by CT, and ener / exi he lung a is 
hilum     .

16

Lymph      rom he deep and supercial 
(subpleural) lymphacs o he lungs drains 
ino racheobronchial lymph nodes, which 
are locaed in he CT around he lobar and 
primary bronchi, and exend along he 
rachea and ino he poserior mediasnum. 

Lymphac vessels arising rom he 
racheobronchial lymph nodes unie wih 
hose draining he parasernal nodes o he 
anerior ches wall and he brachiocephalic 
nodes locaed anerior o he 
brachiocephalic veins, o orm he righ and 
le bronchomediasnal runks. 

The righ and le bronchomediasnal runks 
empy ino he righ and le venous 
angles, respecvely.
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The anerior and poserior pulmonary 
plexuses are locaed on heir respecve 
sides o he racheal biurcaon and main 
(primary) bronchi. 

They are ormed by conribuons rom 
he vagus nerves (parasympahec 
preganglionic) and rom pulmonary 
(splanchnic) nerves (sympahec 
posganglionic), derived rom he 
sympahec chain. They also include 
aeren (sensory) bres. 

Mixed auonomic nerves derived rom 
hese plexuses ener he hilum o he 
lung along wih is airways, blood vessels 
and lymphacs.

Parasympahec moor bres smulae 
bronchoconsricon and sympahec 
moor bres smulae bronchodilaon.

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...

Search...

Lab 09 2019

9A   The Diaphragm

NEXTPREVIOUS

18

The diaphragm originaes rom he inerior horacic aperure. 
The poserior aachmen o he diaphragm, like he poserior 
margin o he inerior horacic aperure, is inerior o is 
anerior aachmen. 

When i is relaxed, he diaphragm domes upward. The righ 
side is higher han he le, owing o he bulk o he liver 
inerior o i. 

The sriaed muscle bres o he diaphragm are arranged 
radially, and converge ino a large, dense CT cenral 
endon. Wih conracon, he muscle bres shoren, pulling 
he cenral endon downward. Thus, he diaphragm 
descends and aens, increasing he volume o he horax. 

In he cenral endon a he level o he T8 verebra is he 
caval opening hrough which he IVC passes rom he 
abdomen o he horax o empy ino he righ arium. 

The esophageal hiaus, a he level o he T10 verebra, is 
he opening in he cenral endon hrough which he 
esophagus passes o ener he perioneal caviy.

A he level o he T12 verebra, he horacic aora passes 
poserior o he diaphragm hrough he aorc hiaus o 
become he abdominal aora.
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Some o he blood supply o he diaphragm comes rom branches o he inernal horacic areries. In 
addion, he paired superior phrenic areries arise direcly rom lower pars o he horacic aora o supply 
is superior surace. The inerior phrenic areries, he rs branches o he abdominal aora, are he 
primary source o blood supply o he diaphragm.

Innervaon o he diaphragm is provided 
largely by he phrenic nerves (C3, C4, C5). In 
he horax, he phrenic nerves are locaed in 
he middle mediasnum. They lie anerior o 
he roo o he lung, beween he mediasnal 
parieal pleura and he pericardial sac. This is 
illusraed here     or he righ phrenic nerve 
and here     or he le phrenic nerve. The 
phrenic is a somac nerve ha carries 
volunary moor bres, general sensory bres, 
and sympahec posganglionic bres. 

Some innervaon o he margins o he 
diaphragm are provided by he lower 
inercosal nerves.

The venous drainage o he diaphragm generally parallels is 
arerial supply. Thus, venous blood rom he diaphragm drains 
ino he brachiocephalic veins in he neck, he azygos sysem 
o veins and abdominal veins, including he IVC.
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Some o he blood supply o he diaphragm comes rom branches o he inernal horacic areries. In 
addion, he paired superior phrenic areries arise direcly rom lower pars o he horacic aora o supply 
is superior surace. The inerior phrenic areries, he rs branches o he abdominal aora, are he 
primary source o blood supply o he diaphragm.

Innervaon o he diaphragm is provided 
largely by he phrenic nerves (C3, C4, C5). In 
he horax, he phrenic nerves are locaed in 
he middle mediasnum. They lie anerior o 
he roo o he lung, beween he mediasnal 
parieal pleura and he pericardial sac. This is 
illusraed here     or he righ phrenic nerve 
and here     or he le phrenic nerve. The 
phrenic is a somac nerve ha carries 
volunary moor bres, general sensory bres, 
and sympahec posganglionic bres. 

Some innervaon o he margins o he 
diaphragm are provided by he lower 
inercosal nerves.

The venous drainage o he diaphragm generally parallels is 
arerial supply. Thus, venous blood rom he diaphragm drains 
ino he brachiocephalic veins in he neck, he azygos sysem 
o veins and abdominal veins, including he IVC.

Noe ha he posion o he phrenic nerves, in he middle 
mediasnum anerior o he roos o he lungs, is in conras 
o ha o he vagus nerves, which pass poserior o he roos 
o he lungs and are locaed in he poserior mediasnum.
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Some o he blood supply o he diaphragm comes rom branches o he inernal horacic areries. In 
addion, he paired superior phrenic areries arise direcly rom lower pars o he horacic aora o supply 
is superior surace. The inerior phrenic areries, he rs branches o he abdominal aora, are he 
primary source o blood supply o he diaphragm.

Innervaon o he diaphragm is provided 
largely by he phrenic nerves (C3, C4, C5). In 
he horax, he phrenic nerves are locaed in 
he middle mediasnum. They lie anerior o 
he roo o he lung, beween he mediasnal 
parieal pleura and he pericardial sac. This is 
illusraed here     or he righ phrenic nerve 
and here     or he le phrenic nerve. The 
phrenic is a somac nerve ha carries 
volunary moor bres, general sensory bres, 
and sympahec posganglionic bres. 

Some innervaon o he margins o he 
diaphragm are provided by he lower 
inercosal nerves.

The venous drainage o he diaphragm generally parallels is 
arerial supply. Thus, venous blood rom he diaphragm drains 
ino he brachiocephalic veins in he neck, he azygos sysem 
o veins and abdominal veins, including he IVC.

Noe ha he posion o he phrenic nerves, in he middle 
mediasnum anerior o he roos o he lungs, is in conras 
o ha o he vagus nerves, which pass poserior o he roos 
o he lungs and are locaed in he poserior mediasnum.
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9.0 Pleural Cavies and Recesses

PREVIOUS NEXT

SPECIMENS

This lab begins wih all sudens 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 sudy he pleural cavies and recesses ogeher beore 
embarking on he wo exercises included in Lab 9.

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

1. Resources

2. Introductory Review: Pleural Cavities

3. Introductory Review: Pleural Cavities

4. In the Clinic: The Pleural Cavity

5. Review of Parietal Pleura

6. Pleural Reflections and Pleural Rece...

7. The Costodiaphragmatic Recess and ...

8. End of Introduction

9.0 The End

9.1 The Lungs and Airways

9.2/9.4 The Posterior Mediastinum

9.3 The Diaphragm and Mechanics of Res...

Unit 3 Field Trips

Quizlandia 9

Acknowledgements

Search...

Lab 09 2019

NEXTPREVIOUS

9.0   Inroducory Review: Pleural Cavies 2

When you have learned he maerial presened in his 
exercise, you will be able o recognize (in plain x-ray, as 
appropriae) and / or describe:

• pleura and is various subdivisions – parieal vs. 
visceral, cosal, diaphragmac, mediasnal and apical 
(he cupola)

• a pneumohorax, hemohorax, chylohorax and pleural 
eusion

• he sensory innervaon o he various subdivisions o 
he pleura and where irriaon o each will be perceived 
by he paen

• a line o pleural reecon 

• he cosodiaphragmac recesses, he cosomediasnal 
recess and he signicance o each
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9.0   Inroducory Review: Pleural Cavies 3

Serous membranes are composed o a simple squamous 
mesohelium and underlying CT. The serous membranes 
associaed wih he lungs and pleural cavies are he pleura.

During developmen, as he lungs grow ou rom he 
mediasnum o ll he pleural cavies, hey ake a 
covering o pleura. This is he visceral pleura.

The lungs remain aached o he mediasnum by heir 
airways, blood vessels, lymphacs and nerves, which 
ogeher orm he roo o he lung. 

A is roo, pleura reecs o he lung and ono he walls o 
he pleural caviy. This is he parieal pleura. I is divided 
ino he cosal, mediasnal and diaphragmac parieal 
pleura.

The pleural caviy is a poenal space ha exiss beween 
he parieal and visceral pleura; hese wo serous 
membranes are normally in conac wih each oher.

The pleural membranes secree a serous uid, he pleural 
uid. This naural lubrican allows he lungs o move relave 
o he walls o he pleural caviy in a ricon-ree manner.
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9.0   In he Clinic: The Pleural Caviy

Under pahological condions, he visceral and parieal layers o he pleura may be orced apar by 
he accumulaon o air or uid in he pleural caviy. This renders he pleural caviy a real space. 

4

Under Pahological Condions he Pleural Caviy Becomes a Real SpaceI
N
F
O

Wrap he hear in mois clohs and se i inside he body bag a he oo o he cadaver. 
Keep he ches plae handy.

OPEN he body bag, reec he skin aps and remove he ches plae & hear. T
A
S
K

Place he lungs aside; presenly, 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 wih dissecon 
and reurn hem o he correc cadaver a he end o he lab. I uid has colleced in he pleural 
cavies, soak i up wih he clohs used o cover he cadaver. 

You will sar by reviewing he parieal pleura and learning abou he pleural recesses and heir 
imporance in respiraon and disease.

In a pneumohorax, air gains access o he pleural caviy and, due o is inheren elasciy, he lung 
collapses agains he mediasnum     .  

Blood or lymph may accumulae in he pleural space due o raumac injury; hese are ermed 
hemohorax and chylohorax, respecvely. Accumulaon o serous uid in he pleural caviy is called 
pleural eusion. 
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9.0   In he Clinic: The Pleural Caviy 4

Case couresy o Dr Balin Boz , Radiopaedia.org, rID: 73040

A R-sided ension     pneumohorax. Accumulaed air in 
he R pleural caviy collapses he R lung agains he mediasnum 
(Fig. 1). Noce he radiolucen, air-lled pleural caviy 
surrounding he collapsed R lung, as compared o he L pleural 
caviy, which is lled wih he inac L lung and is hereore 
uniormly more radiodense. The accumulaed air in he R pleural 
caviy also causes a L-sided mediasnal shi (Fig. 2), depression 
o he ipsilaeral hemidiaphragm (Fig. 3) and expansion o he 
ipsilaeral inercosal spaces (Fig. 4). All o hese signs are caused 
by he posive pressure o he accumulaed air in he plural caviy.

One hour aer he inseron o a ches ube o remove 
accumulaed air, all o hese signs are aenuaed (Fig. 5).
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9.0   Review o he Parieal Pleura 

NEXTPREVIOUS

5

he parieal pleura: cosal, mediasnal, diaphragmac and cervical (he cupola). Inser your 
ngers ino he cupola; Noce ha he pleural caviy ascends above he body o he rs rib, 
and ha he apex o he lung is hereore in he neck     .

On boh sides o he cadaver, USE your hands o review he subdivisions o T
A
S
K

While reviewing hese subdivisions, discuss wih your colleagues 
he sensory innervaon o he parieal pleura; i is quie logical:

Touch he cosal parieal pleura. I, like all layers o he horacic 
wall, receives sensory bres rom he inercosal nerves. 

Ideny he phrenic nerves. Recall ha hey course hrough he 
subserous ascia ha lies beween he mediasnal parieal pleura 
and he brous pericardium. The phrenic nerves supply sensory 
bres o he mediasnal parieal pleura and he brous 
pericardium on heir way o innervae he diaphragm. 

Run your hands over he diaphragmac parieal pleura. The ull 
hickness o he diaphragm receives sensory innervaon rom he 
phrenic nerves, including he diaphragmac parieal pleura on is 
superior surace and he diaphragmac parieal perioneum on is 
inerior surace.

Remember, pain originang in any ssue innervaed by he 
phrenic nerve will reer o he shoulder.
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9.0   Pleural Reecons and Pleural Recesses

NEXTPREVIOUS

6

Run your ngers along he margins o he diaphragm rom anerior o poserior. This is a line o 
pleural reecon where cosal pleura becomes diaphragmac pleura. This poron o he pleural 
caviy is he cosodiaphragmac recess     .

Now EXPLORE he exen o he pleural cavies. T
A
S
K

Look a he inernal surace o he ches plae. 
Run your ngers superoineriorly, parallel o 
he laeral margin o he sernum. Realize ha 
his is he line o pleural reecon where cosal 
pleura becomes mediasnal pleura. Your ngers 
are oulining he cosomediasnal recess     .

The lung does no compleely ll he pleural 
caviy, parcularly on expiraon. Thus, along he 
lines o pleural reecon, parieal pleura is in 
conac wih parieal pleura     . 

I is ino hese pleural recesses ha he lungs 
expand on inspiraon. Thus, he size o he 
cosodiaphragmac and cosomediasnal 
recesses changes during he respiraory cycle.

This is imporan o undersand. I you don’ 
undersand i, ask your TA or help!
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9.0   Pleural Reecons and Pleural Recesses
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6

Run your ngers along he margins o he diaphragm rom anerior o poserior. This is a line o 
pleural reecon where cosal pleura becomes diaphragmac pleura. This poron o he pleural 
caviy is he cosodiaphragmac recess     .

Now EXPLORE he exen o he pleural cavies. T
A
S
K

Look a he inernal surace o he ches plae. 
Run your ngers superoineriorly, parallel o 
he laeral margin o he sernum. Realize ha 
his is he line o pleural reecon where cosal 
pleura becomes mediasnal pleura. Your ngers 
are oulining he cosomediasnal recess     .

The lung does no compleely ll he pleural 
caviy, parcularly on expiraon. Thus, along he 
lines o pleural reecon, parieal pleura is in 
conac wih parieal pleura     . 

I is ino hese pleural recesses ha he lungs 
expand on inspiraon. Thus, he size o he 
cosodiaphragmac and cosomediasnal 
recesses changes during he respiraory cycle.

This is imporan o undersand. I you don’ 
undersand i, ask your TA or help!

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

1. Resources

2. Introductory Review: Pleural Cavities

3. Introductory Review: Pleural Cavities

4. In the Clinic: The Pleural Cavity

5. Review of Parietal Pleura

6. Pleural Reflections and Pleural Rece...

7. The Costodiaphragmatic Recess and ...

8. End of Introduction

9.0 The End

9.1 The Lungs and Airways

9.2/9.4 The Posterior Mediastinum

9.3 The Diaphragm and Mechanics of Res...

Unit 3 Field Trips

Quizlandia 9

Acknowledgements

Search...

Lab 09 2019

9.0   Pleural Reecons and Pleural Recesses

NEXTPREVIOUS

6

Run your ngers along he margins o he diaphragm rom anerior o poserior. This is a line o 
pleural reecon where cosal pleura becomes diaphragmac pleura. This poron o he pleural 
caviy is he cosodiaphragmac recess     .

Now EXPLORE he exen o he pleural cavies. T
A
S
K

Look a he inernal surace o he ches plae. 
Run your ngers superoineriorly, parallel o 
he laeral margin o he sernum. Realize ha 
his is he line o pleural reecon where cosal 
pleura becomes mediasnal pleura. Your ngers 
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The lung does no compleely ll he pleural 
caviy, parcularly on expiraon. Thus, along he 
lines o pleural reecon, parieal pleura is in 
conac wih parieal pleura     . 

I is ino hese pleural recesses ha he lungs 
expand on inspiraon. Thus, he size o he 
cosodiaphragmac and cosomediasnal 
recesses changes during he respiraory cycle.

This is imporan o undersand. I you don’ 
undersand i, ask your TA or help!

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

1. Resources

2. Introductory Review: Pleural Cavities

3. Introductory Review: Pleural Cavities

4. In the Clinic: The Pleural Cavity

5. Review of Parietal Pleura

6. Pleural Reflections and Pleural Rece...

7. The Costodiaphragmatic Recess and ...

8. End of Introduction

9.0 The End

9.1 The Lungs and Airways

9.2/9.4 The Posterior Mediastinum

9.3 The Diaphragm and Mechanics of Res...

Unit 3 Field Trips

Quizlandia 9

Acknowledgements

Search...

Lab 09 2019

9.0   Pleural Reecons and Pleural Recesses
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6

Run your ngers along he margins o he diaphragm rom anerior o poserior. This is a line o 
pleural reecon where cosal pleura becomes diaphragmac pleura. This poron o he pleural 
caviy is he cosodiaphragmac recess     .

Now EXPLORE he exen o he pleural cavies. T
A
S
K

Look a he inernal surace o he ches plae. 
Run your ngers superoineriorly, parallel o 
he laeral margin o he sernum. Realize ha 
his is he line o pleural reecon where cosal 
pleura becomes mediasnal pleura. Your ngers 
are oulining he cosomediasnal recess     .

The lung does no compleely ll he pleural 
caviy, parcularly on expiraon. Thus, along he 
lines o pleural reecon, parieal pleura is in 
conac wih parieal pleura     . 

I is ino hese pleural recesses ha he lungs 
expand on inspiraon. Thus, he size o he 
cosodiaphragmac and cosomediasnal 
recesses changes during he respiraory cycle.

This is imporan o undersand. I you don’ 
undersand i, ask your TA or help!
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79.0   The Cosodiaphragmac Recess and Pleural Eusion

AP and laeral X-rays below. Because he righ hemidiaphragm is higher han he le hemidiaphragm, 
he cosodiaphragmac recesses do no superimpose in he laeral x-ray and can be disnguished by 
heir levels. In pleural eusion, pleural uid accumulaes in he pleural caviy     . In he uprigh 

IDENTIFY he righ (red) and le (green) cosodiaphragmac recesses in heT
A
S
K

paen, uid accumulaes in he cosodiaphragmac recess and because i is radio-opaque, his creaes a 
characerisc air-uid inerace     .
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79.0   The Cosodiaphragmac Recess and Pleural Eusion

AP and laeral X-rays below. Because he righ hemidiaphragm is higher han he le hemidiaphragm, 
he cosodiaphragmac recesses do no superimpose in he laeral x-ray and can be disnguished by 
heir levels. In pleural eusion, pleural uid accumulaes in he pleural caviy     . In he uprigh 

IDENTIFY he righ (red) and le (green) cosodiaphragmac recesses in heT
A
S
K

paen, uid accumulaes in he cosodiaphragmac recess and because i is radio-opaque, his creaes a 
characerisc air-uid inerace     .

Case couresy o Dr Ma Skalski, Radiopaedia.org, rID: 53333
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79.0   The Cosodiaphragmac Recess and Pleural Eusion

IDENTIFY he righ (red) and le (green) cosodiaphragmac recesses in heT
A
S
K

paen, uid accumulaes in he cosodiaphragmac recess and because i is radio-opaque, his creaes a 
characerisc air-uid inerace     .

NEXTPREVIOUS

69.0  The Cosodiaphragmac Recess and Pleural Eusion

Because i is a low poin in he pleural caviy, excess uid may collec in he cosodiaphragmac 
recess in a sanding paen. This creaes an air-uid level ha can be seen in a plain sanding 
X-ray, as in he accompanying image. The uid can be wihdrawn rom his space via 
horacenesis, eiher or he purposes o analysis or as reamen.

Pleural Eusion I
N
F
O
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9.0   End o Inroducon

NEXTPREVIOUS

8

Pairs 1 will now sar 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 sar 9.2 / 9.4 The Poserior MediasnumT
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 wih a mois cloh rom he cadaver and carry hem o he dip ank. 
Pairs 4 will work wih hese lungs when hey ake over a 10:30. Sudens mus ensure ha all 

In MS1162/64 you will nd a able labeled wih your lab room. You will work a his able 
using he maerials provided. TAs are available here o assis you. 

Pairs 3 will now sar 9.3 The Diaphragm and Mechanics o RespiraonT
A
S
K

ssue removed during dissecon is reained, reurned o he correc cadaver and placed in he ssue 
bin underneah is dissecon able.

During week 21, when Pairs 3 sar wih Exercise 9.1 a 9:00 am, hey will work wih he lungs rom 
cadaver 2. Pairs 2 will work wih he lungs rom cadaver 2 when hey ake over a 10:30 and reurn all 
disseced 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 wih a mois cloh rom he cadaver and carry hem o he dip ank. 
Pairs 4 will work wih hese lungs when hey ake over a 10:30 AM. Sudens mus ensure 
ha all ssue removed during dissecon is reained, reurned o he correc cadaver and 
placed in he ssue bin underneah is dissecon able.

During week 21, when Pairs 3 sar wih Exercise 9.1 a 9:00 am, hey will work wih he lungs 
rom cadaver 2. Pairs 2 will work wih he lungs rom cadaver 2 when hey ake over a 10:30 
am and reurn all disseced ssue o he correc ssue bin.
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NEXT

When you have learned he maerial presened in his 
exercise, you will be able o recognize and / or describe:

• he suraces, borders and lobes o he lung

• he conac impressions on he mediasnal suraces o 
he righ and le lung

• he branching paern o he airways o he righ and le 
lungs

• bronchopulmonary segmens

• he nerve supply and lymphac drainage o he lungs

2
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cosal, diaphragmac and mediasnal. Recall ha hey 
are covered by a serous membrane, he visceral pleura. 

3

IDENTIFY he lung suraces as inroduced in Lab 2: T
A
S
K

Ideny he anerior and poserior borders o each lung. 
Noce ha he anerior border is sharp where i exends 
ino he cosomediasnal recess, while he poserior border 
is round where i abus agains he verebral column. 
Ideny he inerior border o each lung; i, oo, is sharp, as 
i exends ino he cosodiaphragmac recess.

Ideny he ssures and lobes o each lung. Sar by 
idenying he oblique ssure o each lung, which divides i 
ino superior and inerior lobes. Noce ha he superior 
lobe is largely anerior and he inerior lobe is largely 
poserior. Ideny he horizonal ssure o he righ lung, 
which separaes is middle lobe rom is superior lobe. 

Ideny, on he le lung, he cardiac noch in he anerior 
border o is superior lobe. Ideny he lingula, an 
ineromedial projecon o is superior lobe. The lingula is 
homologous o he middle lobe o he righ lung. 
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Ideny, on is mediasnal 
aspec, impressions le by he:

4

PICK up he righ lung. T
A
S
K

Adjacen mediasnal srucures leave conac impressions on he mediasnal suraces o he lungs. 
By sudying hese conac impressions, you gain a beer undersanding o he relave posions o 
srucures wihin he horax.

• hear, he cardiac impression

• esophagus, he esophageal impression

• azygous vein

• SVC

Ideny, on is mediasnal 
aspec, impressions le by he:

PICK up he le lung     . T
A
S
K

• hear, he cardiac impression

• aorc arch 

• horacic aora
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Ideny, on is mediasnal 
aspec, impressions le by he:

4

PICK up he righ lung. T
A
S
K

Adjacen mediasnal srucures leave conac impressions on he mediasnal suraces o he lungs. 
By sudying hese conac impressions, you gain a beer undersanding o he relave posions o 
srucures wihin he horax.

• hear, he cardiac impression

• esophagus, he esophageal impression

• azygous vein

• SVC

Ideny, on is mediasnal 
aspec, impressions le by he:

PICK up he le lung     . T
A
S
K

• hear, he cardiac impression

• aorc arch 

• horacic aora
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9.1   The Bronchial Tree 

NEXTPREVIOUS

On he model, ideny he righ and le primary bronchi, which branch rom he rachea 
a he carina. The carina is he carlage locaed a he biurcaon o he rachea.

5

Reer o he model o he lungs and bronchial ree. T
A
S
K

Noe ha he le primary bronchus 
divides ino wo secondary (lobar) 
bronchi, one or each o he wo lobes 
o he le lung. 

Noe ha he righ primary bronchus 
divides ino hree secondary (lobar) 
bronchi, one or each o he hree 
lobes o he righ lung. 

The branches o he secondary bronchi 
are he erary (segmenal) bronchi. 
Each supplies a volume o lung ssue 
called a bronchopulmonary segmen. 
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9.1   The Hilum o he Lung 

NEXTPREVIOUS

The main bronchus, he pulmonary arery and he pulmonary veins are componens o he roo o he 
lung, along wih is nerves, lymphacs, and he bronchial areries. The relave posions o hese 
srucures in he hilum are logical, i you recall heir relave posions in he superior mediasnum. 

Recall rom he dissecon o he superior mediasnum ha he main bronchus is poserior o he 
pulmonary vessels. Recall, also, ha he pulmonary areries are superior o he pulmonary veins.

6

I he roo o he lung was cu arher 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

Ideny, by palpaon, airways in he hilum o 
he lung; you will eel carlage in heir walls.

I is no easy, nor necessary, o 
denively dierenae pulmonary 
areries rom veins, alhough you should 
realize rom your hisology eModule on 
blood vessels, ha pulmonary areries 
will have hicker walls, since he 
conained blood is under higher pressure. 
Do recognize, however, ha he areries 
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 wih wo le and wo righ lungs inac or sudy o he 
suraces and lobes aer you change saons.

Dissec he roo o he lung nealy and ecienly. Do no desroy he cosal or diaphragmac 
suraces o he lung. Only dissec he mediasnal surace. This will allow you o beer undersand 
he relaonships o he airways o he blood vessels and lobes. 

The 10:30 am groups will dissec heir lungs aer having sudied he suraces and lobes. In his way, 
boh lungs rom boh cadavers will be disseced by he end o he second session o Lab 9.

REMEMBER: all ssue disseced rom he lungs mus be disposed o wih he body i came rom.
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9.1   Dissecng he Primary Bronchi
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I is in his CT ha nerves and lymphac vessels are ound, as well as lymph nodes. You will 
likely encouner many lymph nodes as you dissec.

8

Sar by examining he CT in he hilum beween he blood vessels and airways. T
A
S
K

Using large orceps, grasp he primary 
bronchus wih your nondominan 
hand. Using large closed scissors wih 
your dominan hand, push he lung 
ssue away rom he airway, hus 
cleaning i hrough blun dissecon. 
Do no cu away he lung ssue wih 
sharp insrumens. 

Repea his wih he pulmonary 
blood vessels. Noce 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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9.1   Dissecng he Secondary Bronchi
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orming a superior and inerior lobar (secondary) bronchus. By denion, 
a lobar bronchus supplies a lung lobe wih air. 

9

In he le lung, ollow he primary bronchus unl i biurcaes, T
A
S
K

In he righ lung, ollow he primary 
bronchus unl i biurcaes, orming a 
superior and inerior lobar (secondary) 
bronchus. Follow he inerior lobar 
bronchus unl i gives o he middle lobar 
bronchus. 

Lobar bronchi branch ino segmenal 
(erary) bronchi, each o which supplies a 
bronchopulmonary segmen. 

Mos commonly, he righ lung has 10 
bronchopulmonary segmens (and 
hereore 10 segmenal or erary bronchi) 
and he le lung has 8 or 9. This is because, 
developmenally, here is greaer usion o 
he le lung han he righ.
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9.1   Bronchopulmonary Segmens 

NEXTPREVIOUS

10

A bronchopulmonary segmen is he lung 
ssue supplied by a segmenal bronchus. Each 
segmenal bronchus has a companion branch 
o he pulmonary arery ha supplies he 
bronchopulmonary segmen wih deoxygenaed 
blood. Tribuaries o he pulmonary vein ha 
drain a bronchopulmonary segmen back o he 
le side o he hear course hrough he CT 
beween and around he bronchopulmonary 
segmen. 

A bronchopulmonary segmen is a 
unconally independen uni o lung ssue. 
In addion o is own air and blood supply, i 
has is own nerve supply and lymphac 
drainage. I is he smalles uni o lung ssue 
ha can be removed wihou aecng 
adjacen ssue.

You are responsible only or he knowledge 
o wha a bronchopulmonary segmen is. 
You are no responsible or learning he names 
or locaons o he various bronchopulmonary 
segmens o he lungs.
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9.1   Lymphac Drainage o he Lungs

NEXTPREVIOUS

11

Lymph rom he deep and supercial 
(subpleural) lymphacs o he lungs drains 
ino racheobronchial lymph nodes, which 
are locaed in he CT around he lobar and 
primary bronchi, and exend along he 
rachea and ino he poserior mediasnum. 

Lymphac vessels arising rom he 
racheobronchial lymph nodes unie wih 
hose draining he parasernal nodes o he 
anerior ches wall and he brachiocephalic 
nodes locaed anerior o he 
brachiocephalic veins, o orm he righ and 
le bronchomediasnal runks. 

The righ and le bronchomediasnal runks 
empy ino he righ and le venous 
angles, respecvely.
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9.1   Innervaon o he Lungs 
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12

The anerior and poserior pulmonary plexuses 
are locaed on heir respecve sides o he 
racheal biurcaon and main (primary) bronchi. 

They are ormed by conribuons rom he vagus 
nerves (parasympahec preganglionic) and rom 
pulmonary nerves (sympahec posganglionic), 
derived rom he sympahec chain. They also 
include aeren (sensory) bres. 

Mixed auonomic nerves derived rom hese 
plexuses ener he hilum o he lung along wih 
is airways, blood vessels and lymphacs.

Parasympahec moor bres smulae 
bronchoconsricon and sympahec moor 
bres smulae bronchodilaon.

during dissecon, mus be placed in he ssue conainer o 
he correc cadaver. For now, leave i on he ray. Wrap he 
lungs in mois clohs or he me being. A he end o he lab, 
he lungs will be sored wihin he pleural caviy o he cadaver.

Any ssue ha you removed rom he lungsT
A
S
K
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9.1   Progress Check
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13

Since embarking on his exercise, you have idened he ollowing srucures and learned he answers o 
he ollowing quesons:

• Ideny he lung suraces, borders, ssures, lobes, he cardiac noch and lingula. Wha is he lingula o 
he le lung analogous o in he righ lung?

• Ideny he conac impressions on he mediasnal suraces o he wo lungs and sae wha srucure 
orms each.

• Dene primary, secondary and erary bronchi. Wha is a bronchopulmonary segmen? 

• Lis he srucures ha comprise he roo o he lung. Explain he dierence beween he roo o he lung 
and he hilum o he lung.

• Describe he lymphac drainage o he lung, sarng rom he deep and supercial (subpleural) 
lymphacs. Wha group o lymph nodes is locaed along he lobar and primary bronchi, and rachea? 
Lymph rom hese nodes unies wih ha arising rom wo oher groups o nodes o orm he 
bronchomediasnal runks. Name hese wo oher groups o nodes. Where do he bronchomediasnal 
runks erminae?

• Where are he pulmonary plexuses locaed relave o he airways? Wha nerves eed ino he pulmonary 
plexuses and wha unconal bre ypes do hey conain? Wha eec does parasympahec and 
sympahec inpu have on airway smooh muscle?

Pause here o assess your learning. Quiz each oher horoughly. I you are sased wih your abiliy o 
ideny hese srucures and answer hese quesons, move on o he nex sage o he exercise.
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9.2/9.4 The Poserior Mediasnum

PREVIOUS

SPECIMENS

• Cadaver 1 and 2

NEXT

Wha you’ll need:
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9.2/9.4   Objecves 
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When you have learned he maerial presened in his exercise, you will be 
able o recognize and / or describe he:
• boundaries o he poserior mediasnum
• viscera, vessels, nerves and lymphacs o he poserior mediasnum, 

heir relaonships o each oher and o srucures o adjacen regions

2
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9.2/9.4   Overview 
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As illusraed in he accompanying diagram, he borders o he poserior mediasnum are as ollows:
• aneriorly, he pericardial sac and diaphragm
• poseriorly, he bodies o he mid- o lower horacic verebrae
• superiorly, a horizonal plane passing hrough he sernal angle 

and inerverebral disc beween verebrae T4 and T5
• ineriorly, he aachmen o he diaphragm o he verebral column
• laerally, he mediasnal parieal pleura

In Exercise 9.2 / 9.4 you will dissec and 
sudy he ollowing srucures:

• he esophagus and is associaed 
nerve plexus

• he horacic aora and is branches
• he azygos sysem o veins
• he horacic duc and associaed 

lymph nodes
• he sympahec runks and he 

horacic splanchnic nerves.

Jus one piece o advice, beore you ge 
sared: 

3
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From he righ side o he cadaver,

9.2/9.4   The Relaonship o he Hear o he Poserior Mediasnum 

NEXTPREVIOUS

NOTICE ha he esophagusT
A
S
K

lies in he midline, immediaely 
poserior o he pericardial sac 
and hear. 

4

Which chamber o he hear is 
mos closely associaed wih he 
esophagus? 

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

Anoher hin: Ideny he vessels 
locaed beween he esophagus 
and hear in his gure. Wih 
which chamber are hey 
associaed?
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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 arium. In he poserior mediasnum, rom superior o 
inerior, he esophagus is locaed poserior o he le arium and hen poserior o he diaphragm. I 
passes hrough he esophageal hiaus a he level o he  T10 verebra.

5
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9.2/9.4   The Esophagus: Review
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6

Fill-in-he-blank:

The esophagus is a muscular ube,     cm in lengh 
and      cm in diameer. I begins a he     sphincer, 
which is made up o he     muscle, a componen o 
he     and is locaed a he level o he      verebra. I 
passes hrough he diaphragm via an opening called 
he      a he level o he     verebra. I ends a he      
sphincer (also known as he      sphincer o he 
somach) a he level o he      verebra. 

As illusraed in he accompanying diagram, he 
esophagus is narrowed, or may become compressed, 
a our locaons along is lengh. Do you know wha 
hey are? Think rs and hen click here     o reveal 
he answers. Make noe o hese locaons. 

Clinically, hese are he more likely places where 
cerain problems may arise. Work wih your group o 
come up wih all hree o hese problems, and hen 
click here o reveal he answers: 
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9.2/9.4   The Esophagus: Review
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6

Fill-in-he-blank:

The esophagus is a muscular ube,     cm in lengh 
and      cm in diameer. I begins a he     sphincer, 
which is made up o he     muscle, a componen o 
he     and is locaed a he level o he      verebra. I 
passes hrough he diaphragm via an opening called 
he      a he level o he     verebra. I ends a he      
sphincer (also known as he      sphincer o he 
somach) a he level o he      verebra. 

As illusraed in he accompanying diagram, he 
esophagus is narrowed, or may become compressed, 
a our locaons along is lengh. Do you know wha 
hey are? Think rs and hen click here     o reveal 
he answers. Make noe o hese locaons. 

Clinically, hese are he more likely places where 
cerain problems may arise. Work wih your group o 
come up wih all hree o hese problems, and hen 
click here o reveal he answers: 
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esophagealcricopharyngeus
inferior pharyngeal constructor C6

esophageal 
hiatus

T10
lower 
esophagealcardiac

T11

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 
at these sites, or

iii. where the passage of instruments may be more 
problematic. 
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9.2/9.4   The Esophagus in he Cadaver 
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REMOVE he hear rom he cadaver’s ches.T
A
S
K

Wrap i in mois clohs or he duraon o he lab. 
Keep i handy or sudy, however, as needed.

Using blun dissecon (large orceps and 
large closed scissors), remove he remnans 
o he poserior wall o he pericardial sac o 
expose he esophagus and horacic aora     . 
Leave inac he poron o he pericardial sac 
ha adheres o he superior surace o he 
diaphragm by cung is margin wih he 
large scissors. 

Ideny he esophagus as a midline muscular 
ube. To he le o he midline, and poserior 
o he esophagus, ideny he horacic aora.

Using blun dissecon, clean he esophagus. 
Take care o leave inac on is surace he 
esophageal plexus, which innervaes he 
disal poron o he esophagus. 

7

When you removed he hear in Lab 7, you le he poserior wall o 
he pericardial sac inac, as illusraed in he accompanying gure. 
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9.2/9.4   The Esophagus in he Cadaver 
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REMOVE he hear rom he cadaver’s ches.T
A
S
K

Wrap i in mois clohs or he duraon o he lab. 
Keep i handy or sudy, however, as needed.

Using blun dissecon (large orceps and 
large closed scissors), remove he remnans 
o he poserior wall o he pericardial sac o 
expose he esophagus and horacic aora     . 
Leave inac he poron o he pericardial sac 
ha adheres o he superior surace o he 
diaphragm by cung is margin wih he 
large scissors. 

Ideny he esophagus as a midline muscular 
ube. To he le o he midline, and poserior 
o he esophagus, ideny he horacic aora.

Using blun dissecon, clean he esophagus. 
Take care o leave inac on is surace he 
esophageal plexus, which innervaes he 
disal poron o he esophagus. 

7

When you removed he hear in Lab 7, you le he poserior wall o 
he pericardial sac inac, as illusraed in he accompanying gure. 
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9.2/9.4   The Formaon o he Esophageal Plexus 

NEXTPREVIOUS

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

over he esophagus, conribung o he esophageal plexus.

On he le side o he cadaver, race he le vagus nerve across 
he le laeral aspec o he arch o he aora, poserior o he 
roo o he le lung o he esophagus and is plexus.

The esophageal plexus receives sympahec posganglionic 
conribuons rom he upper horacic levels via he sympahec 
chain ganglia and he esophageal nerves.

Due o he curve o he diaphragm and he bulk o he liver 
anero-inerior o i, you may or may no be able, a his poin, 
o race he esophageal plexus disally o he diaphragm, where 
i orms he anerior and poserior vagal runks. 

The anerior vagal runk is largely ormed rom he le vagus nerve, 
and he poserior vagal runk is ormed largely rom he righ vagus 
nerve. The anerior and poserior vagal runks accompany he 
esophagus hrough he diaphragm o he abdominal caviy, where 
he vagi innervae much o he digesve rac.

he righ vagus nerve across he anerior surace o he 
righ subclavian arery, poserior o he roo o he righ 
lung o he esophagus. Noe ha is bres spread ou 

8
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9.2/9.4   The Azygous Sysem o Veins

NEXTPREVIOUS

The azygous sysem o veins is a clinically signican anasomoc 
roue by which blood can reurn o he righ side o he hear i he 
IVC is occluded. In Lab 8, you le he azygous 
vein inac where i empes ino 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 verebra, and passes hrough he 

From he le side o he cadaver, IDENTIFY le poserior inercosal veinsT
A
S
K

and race hem o where hey empy ino eiher he hemiazygous vein or he accessory 
hemiazygous vein. Do no race hese laer veins across he midline a his poin; do so 
aer you have idened he horacic duc. see video 2

9

diaphragm via eiher he aorc hiaus or he righ 
crus o he diaphragm. 

I ascends hrough he horax o he righ o he midline 
and a he level o he sernal angle i arches over he 
roo o he righ lung o empy ino he SVC.

Now, clean he azygous vein horoughly along is 
enre lengh. Take care no o damage is ribuaries, 
he righ poserior inercosal veins. see video 1
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9.2/9.4   The Thoracic Duc: Review

NEXTPREVIOUS

Fill-in-he-blank:

The horacic duc conveys mos o he lymph 
rom he body o he venous sysem. 

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 locaed a he level o he     
verebra. The ciserna chyli connues superiorly as 
he     and eners he horax by passing hrough he 
.   hiaus o he diaphragm poserior o he     . 

In he horax, he horacic duc ascends o he     o 
he midline, beween he horacic aora and he  
.     and poserior o he     . On enering he 
superior mediasnum, he horacic duc moves o 
he le and eners he neck. 

The horacic duc is joined by he     and      runks 
and empes ino he le venous angle. The     runk 
empes ino he le venous angle independenly. 

In he horax, he horacic duc receives lymph rom he lower six inercosal spaces, bilaerally, and he 
upper ve inercosal spaces on he le. I also receives lymph rom ducs draining he poserior 
mediasnal and poserior diaphragmac nodes.

10
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9.2/9.4   The Thoracic Duc in he Cadaver 

NEXTPREVIOUS

Beween he azygous vein and he horacic aora, IDENTIFY:T
A
S
K

he horacic duc.  Because he horacic duc is poserior 
o he esophagus, i migh be helpul o have a colleague 
rerac he esophagus o he le. 

11

The horacic duc is roughly he size o a probe p. 
Careully clean he horacic duc along is lengh 
o where i passes behind he diaphragm wih he 
horacic aora; i is hin-walled and easily orn. 

Noce ha i has many small swellings along is 
lengh, making i look like a small vein. Indeed, 
hese swellings are ormed by he numerous valves 
locaed along is lengh, ha ensure he movemen 
o lymph superiorly, oward he erminus o he 
horacic duc a he le venous angle. 

Make noe o he relaonship o he horacic duc 
o he righ poserior inercosal areries, arising 
rom he horacic aora, and he hemiazygous and 
accessory hemiazygous veins: he horacic duc 
runs anerior o hese srucures.
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9.2/9.4   The Thoracic Aora and is Branches I

NEXTPREVIOUS

The horacic aora begins a he sernal angle (he level o 
he disc beween he T4 and T5 verebra) and ends a he disc 
beween he T12 and L1 verebra, where i passes behind 
he diaphragm hrough he aorc hiaus o ener he 
abdominal caviy. There i becomes he abdominal aora. 

LOOK a he posion o he horacic aoraT
A
S
K

wihin he poserior mediasnum. Noce ha i 
begins, superiorly, o he le o he verebral 
column. Follow i ineriorly and noe ha as i 

12

descends, i shis oward he midline, and akes up a 
posion poserior o he esophagus. 

Observe ha he aora ulmaely passes hrough he aorc 
hiaus in he midline, anerior o he T12 verebral body. 

Look or he visceral branches o he horacic aora, he 
bronchial and esophageal areries. Ideny hem by heir 
arges. The bronchial areries supply he conducng porons 
o he respiraory sysem; ha is, hey supply he sysem o 
airways ha conduc air oward and away rom he gas-
exchange suraces o he lungs. The esophageal areries 
supply he middle hird o his organ wih blood. 
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9.2/9.4   The Thoracic Aora and is Branches II  

NEXTPREVIOUS

Now, urn your aenon o he parieal T
A
S
K

branches o he horacic aora. Working on boh 
sides o he cadaver simulaneously, clean one righ 
and one le poserior inercosal arery rom 

13

where hey arise rom he aora o he inercosal space 
where hey join heir companion vein, lymphac and 
nerve. Noce ha he righ poserior inercosal areries 
cross he anerior aspec o he horacic verebral 
bodies, and ha hey pass poserior o all oher 
srucures: venous, lymphac and nervous. Clean he 
poserior inercosal arery, vein and inercosal nerve 
wihin his one inercosal space unl hey disappear 
poserior o he innermos inercosal muscle. 

Each pair ha roaes o he cadaver should clean one 
righ and one le inercosal space, racing all srucures 
back o heir origin; in doing so, he eam will creae a 
complee dissecon o he poserior horacic wall.

Noce ha he inercosal vein, arery and nerve pass 
beween he inernal and innermos inercosal muscles. 
You can use his ac o ideny hese muscle layers. 
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9.2/9.4   The Sympahec Chain

NEXTPREVIOUS

IDENTIFY he righ and le T
A
S
K

sympahec chains. Trace he 
sympahec chains ineriorly, along 
he lengh o he horacic caviy. 

IDENTIFY, connecng each inercosal nerve wih is corresponding ganglion, T
A
S
K

he whie and grey rami communicanes. They can be dierenaed on he basis o he ac 
ha he whie rami are laeral o he grey rami. 

14

Observe ha he sympahec chains 
gradually move medially, sarng a he 
necks o he rs ribs, hen, more ineriorly, 
crossing he heads o he ribs, and nally a 
he lower horacic levels, lying more 
aneriorly, on he laeral aspec o he T10 -
T12 verebral bodies. Noce ha here is 
one sympahec ganglion corresponding o 
each inercosal space. This is unlike in he 
cervical region, where here are hree 
ganglion, superior (sellae), middle and 
inerior.
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9.2/9.4   Sympahec Innervaon o he Thoracic Body Wall 

NEXTPREVIOUS

Recall ha he whie rami communicanes 
carry myelinaed preganglionic sympahec 
bres rom he inermediolaeral (IML) cell 
column (laeral horn cells) o he spinal cord 
o he cell bodies o he sympahec 
posganglionic neurons locaed wihin a 
sympahec chain ganglion. 

Recall also, ha i he sympahec 
posganglionic neuron in he chain is o 
innervae arges in he body wall, is axon 
will pass hrough he grey ramus 
communicans back o he venral ramus / 
inercosal nerve or he dorsal ramus. 

15
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9.2/9.4   Innervaon o Thoracic Viscera 
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HOWEVER, i he sympahec posganglionic neuron in 
he chain is o innervae horacic visceral arges such 
as he hear, lungs or esophagus, is axon does no 
pass hrough he grey ramus, bu i orms nerves ha 
join he plexuses associaed wih hese organs, he 
cardiac, pulmonary and esophageal plexuses. 

In hese plexuses, he sympahec posganglionic 
bres rs mee wih he parasympahec 
preganglionic bres delivered by he vagus nerves.

16
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9.2/9.4   The Greaer, Lesser and Leas Splanchnic Nerves

NEXTPREVIOUS

IDENTIFY and CLEANT
A
S
K

he greaer splanchnic nerves bilaerally. 
The greaer splanchnic nerves arise rom 
conribuons rom he h hrough ninh

17

ganglia. You will nd hem locaed on he 
laeral aspecs o he lower horacic verebral 
bodies, anerior o he sympahec 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 conribuons rom he enh and elevenh 
ganglia, while he leas splanchnic nerves arise 
rom he welh ganglia.
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9.2/9.4   Greaer, Lesser and Leas Splanchnic Nerves 
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Sympahec preganglionic bres arising rom 
T5-T9 laeral horn cells (greaer splanchnic 
nerve), T10-T11 laeral horn cells (lesser 
splanchnic nerve) and rom he T12 laeral horn 
cells (leas splanchnic nerve) ha are desned 
o innervae abdominal viscera pass hrough 
he sympahec chain ganglia wihou 
synapsing. The greaer, lesser and leas 
splanchnic nerves pass behind he diaphragm 
wih he aora o ener he abdominal caviy. 
There, along wih he lumbar and sacral 
splanchnic nerves, hey ener pre-aorc ganglia 
which conain he cell bodies o posganglionic 
sympahec neurons. The deails o he 
innervaon o abdominopelvic viscera will be 
covered in Uni 4 wih he digesve and 
geniourinary sysems.

18
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9.2/9.4   Clean up

NEXTPREVIOUS

All ssue removed as you disseced should be in he 
ssue conainer associaed wih your cadaver. Moisen 
all exposed suraces wih he moisening uid 
provided. Replace he hear, lung and ches plae. 
Cover he cadaver wih mois clohs such ha no air 
can access he openings in he body wall. Close he 
body bag, and wipe is superior surace wih 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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9.2/9.4   Progress Check
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20

Since embarking on his exercise, you have idened he ollowing srucures and learned he answers o 
he ollowing quesons:

• Which hear chamber is mos closely associaed wih he esophagus?
• Sae our locaons along is lengh ha he esophagus is compressed by adjacen srucures. Why is his 

o clinical imporance?
• Ideny he remnans o he pericardial sac on he superior surace o he diaphragm. Ideny he 

esophagus, esophageal plexus, horacic aora, le and righ vagus nerves. Wha are he anerior and 
poserior vagal runks? Through which opening in he diaphragm do hey pass?

• Ideny he azygous, hemiazygous, accessory hemiazygous and poserior inercosal veins. Ideny he 
horacic duc and describe is origin and erminus. Describe is posion relave o he horacic aora, 
azygous vein and esophagus. Wha porons o he poserior horacic wall drain o he horacic duc?

• Ideny he horacic aora. A wha landmarks does i begin and end? Ideny he bronchial, esophageal 
and poserior inercosal areries. Wha poron o he esophagus does he esophageal areries supply?

• Ideny he le and righ sympahec chains, he ganglia, inercosal nerves, whie and grey rami 
communicanes and greaer splanchnic nerves. Describe he sympahec innervaon o he body wall and 
o horacic viscera. 

• Wha are he greaer, lesser and leas splanchnic nerves? Wha bre ypes do hey conain and where are 
heir arge organs locaed?

• Ideny he inernal and innermos inercosal muscles.

I you are sased wih your abiliy o ideny hese srucures and answer hese quesons, call your TA 
over or conrmaon and or permission o move on.
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Click here or he answer ®
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9.3 The Diaphragm and Mechanics o Respiraon

PREVIOUS

SPECIMENS

Hanging skeleon or arculaed bony horax

Cardiovascular Teaching Bin      Each specimen is wrapped in a mois cloh and ed 
ino a bag wih he CORRECT TAG ON THE BAG. This is how he bin mus be le 
when you are done sudying he conained specimens. 

NEXT

Wha you’ll need:
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9.3   Objecves 

NEXT

When you have learned he maerial presened in his exercise, you will be able o recognize and / or 
describe:

• he anaomy o he diaphragm, is hiauses, blood and nerve supply and is role in deermining 
horacic volume during respiraory movemens.

• he role ha he movemen o he ribs and sernum play in deermining horacic volume during 
respiraory movemens.

• he lines o pleural and pulmonary reecon on he body wall, heir relaonship o he 
cosodiaphragmac and cosomediasnal recesses, and heir imporance in horacenesis and 
pericardiocenesis.

 

2

• he projecon o lung lobes ono 
he body wall and heir imporance 
in he placemen o a sehoscope 
or lisening or breah sounds
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9.3   The Aachmens o he Diaphragm 
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3

Appreciae ha he 
diaphragm encloses 
he inerior horacic 
aperure and hus 
separaes he horacic 
caviy rom he 
abdominal caviy. 

• he xiphoid process o he sernum, 
• he cosal margin o he horacic wall, 
• he ends o ribs 11 and 12, 
• ligamens ha span across srucures 

o he poserior abdominal wall
• he bodies o lumbar verebrae 

eaching bin. Unwrap he specimen, nong how i was wrapped and bagged so ha you can 
re-wrap i properly when you are nished sudying i.

RETRIEVE he specimen marked, “diaphragm wedge” rom he cardiorespiraory T
A
S
K

Run your nger around he margins o he diaphragm o learn he deails o is peripheral 
aachmens o:
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9.3   The Diaphragm is Domed in Shape
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4

NOTE he direcon o he muscle bers T
A
S
K

o he diaphragm; hey are arranged radially, like he 
spokes o a bicycle wheel, and converge ino a large, 
dense CT cenral endon. The pericardial sac is aached

o he superior surace o he cenral endon. Look or remnans o 
he pericardial sac on he superior surace o he cenral endon. 

Observe ha he poserior aachmen o he diaphragm, like he 
poserior margin o he inerior horacic aperure, is inerior o is 
anerior aachmen. 

When i is relaxed, he diaphragm is no a; raher, i domes upward; 
he righ side is higher han he le, owing o he bulk o he liver 
inerior o i. 

Wih conracon, he muscle bres shoren, pulling he cenral 
endon downward. As such, he diaphragm descends and aens, 
increasing he volume o he horax. 
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9.3   Major Srucures Pass Through he Diaphragm 

NEXTPREVIOUS

5

IDENTIFY he openings in he diaphragmT
A
S
K

hrough which major srucures pass beween 
he horax and he abdomen.

In he cenral endon, ideny he caval opening 
hrough which he IVC passes rom he abdomen o 
he horax, where i empes ino he righ arium. I 
is a he level o he T8 verebra.

Nex, ideny he esophageal hiaus, hrough which 
he esophagus passes o ener he perioneal caviy 
and empy ino he somach. I is a he level o he 
T10 verebra.

The horacic aora passes poserior o he 
diaphragm hrough he aorc hiaus o become he 
abdominal aora. Ideny he aorc hiaus. I is a 
he level o he T12 verebra. 
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9.3   The Nerve Supply o he Diaphragm
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6

LOOK FOR remnans o he phrenic nerves on he superior and / or ineriorT
A
S
K

suraces o he diaphragm. Since he cenral poron o each hemidiaphragm is innervaed by he 
ipsilaeral phrenic nerve, lesion o a phrenic nerve causes paralysis o he ipsilaeral hemidiaphragm. 
The accompanying gure shows an inerior view o he diaphragm and is associaed phrenic nerves.

The phrenic and inercosal nerves carry he 
same complemen o bres: somac moor, 
sensory and sympahec posganglionic. 

Recall ha nerves o he diaphragm serve 
is enre hickness: is skeleal muscle, he 
diaphragmac parieal pleura covering o 
is superior surace, and he parieal 
perioneum covering is inerior surace. 

Noe ha while irriaon o he cenral 
diaphragm reers o he shoulder, irriaon 
o he periphery o he diaphragm is 
experienced in he overlying body wall. 
This is as expeced, once you undersand 
he sensory innervaon o he diaphragm.

Run your nger along he margin o he diaphragm, where i originaes rom he lower ribs and cosal 
margin. Recall ha he margins o he diaphragm are innervaed by adjacen inercosal nerves.
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8

LOOK FOR remnans o he inerior phrenic areries on he inerior surace o he T
A
S
K

diaphragm. These are he rs branches o he abdominal aora and are he primary source o 
blood supply o he diaphragm.

Look or remnans o areries on he 
superior surace o he diaphragm     . 
These are branches o he inernal 
horacic areries (he pericardiophrenic 
or musculophrenic As) or o he 
superior phrenic areries. The superior 
phrenic areries are he las branches o 
he horacic aora beore i passes 
hrough he aorc hiaus.

Moisen he diaphragm specimen and 
drape i wih a damp cloh or he me 
being. 
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LOOK FOR remnans o he inerior phrenic areries on he inerior surace o he T
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Since embarking on his exercise, you have idened he ollowing srucures and learned he answers 
o he ollowing quesons:

• Ideny and describe he aachmens o he diaphragm. Ideny is cenral endon. Describe how 
conracon o he diaphragm changes is shape and posion and aecs horacic dimensions. 

• Ideny and sae he verebral level o he caval, esophageal and aorc hiauses. Wha oher 
srucures pass hrough hese hiauses? 

• Wha is he primary source o blood o he diaphragm? Describe he innervaon o he diaphragm by 
he phrenic and inercosal nerves.

Pause here o assess your learning. Quiz each oher horoughly. I you are sased wih your abiliy o 
ideny hese srucures and answer hese quesons, move on o he nex sage o he exercise.
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During respiraon, movemen o he horacic wall and 
diaphragm alers all dimensions o he horax: vercal, 
laeral and aneroposerior. This changes he volume 
o he horax and moves air in and ou o he lungs. 

You’ve already learned how conracon o he 
diaphragm pulls downward on is cenral endon, and 
hus increases he vercal dimension o he horacic 
caviy. Relaxaon o he diaphragm causes i o dome 
upward, decreasing he vercal dimension o he 
horacic caviy.

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

9.3 The Diaphragm and Mechanics of...

1. Resources

2. Objectives

3. Attachments of the Diaphragm

4. The Diaphragm is Domed in Sha...

5. Major Structures Pass Through t...

6. The Blood and Nerve supply to t...

8. Progress Check 1

8. The Blood and Nerve supply to t...

9. Movements of the Thoracic Wal...

10. Movement of the Sternum Alt...

11. Movement of the Ribs Alters t...

12. Surface Projection of the Pleura

13. Surface Projection of the Lungs

14. In the Clinic: Breath Sounds

15. The Cardiopulmonary Teaching...

Search...

Lab 09 2019

9.3   Movemen o he Sernum Alers he AP Dimensions o he Thorax

NEXTPREVIOUS

10

Realize ha, as illusraed in he accompanying diagram, 
any muscle ha pulls up on he ribs will also pull up on he 
sernum, moving i upward and ouward. Noce ha his 
will increase he aneroposerior dimension o he horax. 
Any muscle ha pulls downward on he ribs will reverse 
his process, moving he sernum downward and inward. 

These are he acons o he muscles o inspiraon and 
expiraon, respecvely. The primary muscles o inspiraon are 
he exernal inercosal muscles. While expiraon is normally 
passive, i can be assised in orced expiraon by he inernal 
and innermos inercosal muscles.

Noce ha ribs do no run horizonally T
A
S
K

around he horax. Noce ha hey run downward, 
such ha he anerior p o any given rib is inerior 
o is head, wheher he rib is arculang direcly or 
indirecly wih he sernum. 

Go o eiher he arculaed skeleon hanging in he lab, or urn your 
aenon o he bony horax wih which you have been provided.
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Look a a given rib in he skeleon or bony horaxT
A
S
K

and noce ha is laeral exreme is lower han 
eiher o is wo ends. 

Realize ha any muscle ha pulls upward on he ribs 
will increase he laeral dimension o he horax. 

Conversely, any muscle ha pulls downward on he 
ribs will reverse his process, decreasing he laeral 
dimension o he horax. 

The analogy oen used is o compare his movemen o 
he ribs o ha o a bucke handle, as illusraed here. 
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Wih reerence o he bony horax, T
A
S
K

and as illusraed here, noe ha he 
cosodiaphragmac line o pleural 
reecon     crosses he 8h rib in he 

midclavicular line, he 10h rib in he 
midaxillary line, and hen runs horizonally 
across he back a he level o he 12h 
verebral body     .
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Wih reerence o he bony horax, T
A
S
K

and as illusraed in his gure, noe 
ha he inerior border o he lung 
crosses he 6h rib in he midclavicular 

line, he 8h rib in he midaxillary line, and 
hen runs horizonally across he back a he 
level o he 10h verebral body     .

Noce ha he dierence beween he line 
o pleural reecon and he base o he lung 
is wo ribs, and corresponds o he 
cosodiaphragmac recess. This provides he 
clinician wih access o he pleural space and 
pleural uid in horacenesis     .

Also noce ha he cardiac noch o he le 
lung enlarges he cosomediasnal recess 
over he pericardial sac. This provides he 
clinician wih needle access o uid in he 
pericardial space wihou hrea o damaging 
he lungs. This is pericardiocenesis which is 
perormed or insance in cases o cardiac 
amponade     .
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Wih reerence o he bony horax, T
A
S
K

and as illusraed in his gure, noe 
ha he inerior border o he lung 
crosses he 6h rib in he midclavicular 

line, he 8h rib in he midaxillary line, and 
hen runs horizonally across he back a he 
level o he 10h verebral body     .

Noce ha he dierence beween he line 
o pleural reecon and he base o he lung 
is wo ribs, and corresponds o he 
cosodiaphragmac recess. This provides he 
clinician wih access o he pleural space and 
pleural uid in horacenesis     .

Also noce ha he cardiac noch o he le 
lung enlarges he cosomediasnal recess 
over he pericardial sac. This provides he 
clinician wih needle access o uid in he 
pericardial space wihou hrea o damaging 
he lungs. This is pericardiocenesis which is 
perormed or insance in cases o cardiac 
amponade     .

In horacenesis, excess uid is drained rom he 
pleural space by a needle insered above a rib. 

Thoracenesis I
N
F
O

This posioning o he needle avoids damaging he 
inercosal neurovascular bundle, which is locaed 
immediaely inerior o he rib in he cosal groove. For 
herapeuc or diagnosc purposes, horacenesis is 
also known as a pleural ap or ches ap.
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Wih reerence o he bony horax, T
A
S
K

and as illusraed in his gure, noe 
ha he inerior border o he lung 
crosses he 6h rib in he midclavicular 

line, he 8h rib in he midaxillary line, and 
hen runs horizonally across he back a he 
level o he 10h verebral body     .

Noce ha he dierence beween he line 
o pleural reecon and he base o he lung 
is wo ribs, and corresponds o he 
cosodiaphragmac recess. This provides he 
clinician wih access o he pleural space and 
pleural uid in horacenesis     .

Also noce ha he cardiac noch o he le 
lung enlarges he cosomediasnal recess 
over he pericardial sac. This provides he 
clinician wih needle access o uid in he 
pericardial space wihou hrea o damaging 
he lungs. This is pericardiocenesis which is 
perormed or insance in cases o cardiac 
amponade     .

Normally, he pericardial space is a poenal 
space, and he visceral and parieal layers o he 
serous pericardium are in conac wih each oher.

Cardiac TamponadeI
N
F
O

In cardiac amponade, uid, usually blood, 
accumulaes in he pericardial space and i becomes a 
“real” space. Because he brous pericardium is 
inexensible, he accumulaed uid pus pressure on he 
hear and prevens i rom lling properly. Cardiac 
oupu alls wih his decreased lling o he hear, 
resulng in hypoension. Cardiac amponade may resul 
rom a sab wound o he ches or rom rupure o he 
hear wall ollowing acue myocardial inarcon.

Cardiac amponade is an 
emergen siuaon ha, i 
le unreaed, will resul 
in a cardiac arres.

In pericardiocenesis, a 
needle is used o 
wihdraw uid rom he 
pericardial space.
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Surace Projecons o he 
Lung Lobes and Lung Sounds 

I
N
F
O

In he accompanying gures, you can see he 
projecon o he lung lobes ono he surace 
eaures o he ches. 

These relaonships allow he clinician o know 
he correc placemen o a sehoscope o hear 
he breah sounds in he dieren lung lobes. 

Aer your pro, wrap i and pu i back in he bag 
i came rom and e he bag wih 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 aer compleng his exercise, sudy he oher specimens in he cardiopulmonary 
eaching bin. I conains, in addion o he diaphragm wedge, he ollowing:

• L & R lungs
• a pluck
• a closed hear wih arch
• a closed hear wihou arch
• an open hear

Review he anaomy o he superior and middle mediasnum wih he pluck.

Review he anaomy o he open and closed hears wih he relevan specimens.

Review he anaomy o he lungs.

You will see specimens such as hese during he Anaomy Assessmen in Week 22.
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Since embarking on his exercise, you have idened he ollowing 
srucures and learned he answers o he ollowing quesons:

• How do he ribs and sernum move during inspiraon and expiraon? 
How does his aec he laeral and AP dimensions o he horax?

• Name he primary muscles o inspiraon and he muscles ha ac in 
orced expiraon.

• Describe he surace projecons o he line o pleural reecon and 
o he lungs. Why do hey dier? Wha spaces inervene and wha 
are heir clinical imporance? 

• Wha are he horacenesis, pericardiocenesis and cardiac 
amponade? Describe he anaomical consideraons involved in 
needle placemen in horacenesis and pericardiocenesis.

• Where is a sehoscope placed o lisen o he lobes and apices o 
each lung?

I you are sased wih your abiliy o ideny hese srucures and 
answer hese quesons, call your TA over or conrmaon and or 
permission o move on.
Aer your progress check, wrap up all we specimens and pu 
hem back in he bag rom which hey came. Close he bag wih 
he correc ag. Place i back in he cardiopulmonary eaching bin 
and close he lid.

Acknowledgments


	Lab_20200127201922
	Lab_20200127201931
	Lab_20200127201940
	Lab_20200127201944
	Lab_20200127201950
	Lab_20200127201954
	Lab_20200127201958
	Lab_20200127202002
	Lab_20200127202006
	Lab_20200127202010
	Lab_20200127202014
	Lab_20200127202017
	Lab_20200127202023
	Lab_20200127202031
	Lab_20200127202035
	Lab_20200127202039
	Lab_20200127202044
	Lab_20200127202048
	Lab_20200127202051
	Lab_20200127202055
	Lab_20200127202100
	Lab_20200127202104
	Lab_20200127202108
	Lab_20200127202112
	Lab_20200127202117
	Lab_20200127202121
	Lab_20200127202125
	Lab_20200127202129
	Lab_20200127202133
	Lab_20200127202150
	Lab_20200127202154
	Lab_20200127202157
	Lab_20200127202204
	Lab_20200127202232
	Lab_20200127202237
	Lab_20200127202248
	Lab_20200127202253
	Lab_20200127202257
	Lab_20200127202301
	Lab_20200127202305
	Lab_20200127202311
	Lab_20200127202314
	Lab_20200127202320
	Lab_20200127202324
	Lab_20200127202351
	Lab_20200127202355
	Lab_20200127202359
	Lab_20200127202403
	Lab_20200127202407
	Lab_20200127202413
	Lab_20200127202417
	Lab_20200127202421
	Lab_20200127202425
	Lab_20200127202430
	Lab_20200127202434
	Lab_20200127202438
	Lab_20200127202441
	Lab_20200127202445
	Lab_20200127202501
	Lab_20200127202505
	Lab_20200127202510
	Lab_20200127202528
	Lab_20200127202532
	Lab_20200127202537
	Lab_20200127202542
	Lab_20200127202547
	Lab_20200127202551
	Lab_20200127202557
	Lab_20200127202604
	Lab_20200127202618
	Lab_20200127202623
	Lab_20200127202628
	Lab_20200127202632
	Lab_20200127202639
	Lab_20200127202649
	Lab_20200127202700
	Lab_20200127202705
	Lab_20200127202719
	Lab_20200127202724
	Lab_20200127202738
	Lab_20200127202747
	Lab_20200127202750
	Lab_20200127202811
	Lab_20200127202815
	Lab_20200127202819
	Lab_20200127202825
	Lab_20200127202830
	Lab_20200127202834
	Lab_20200127202839
	Lab_20200127202843
	Lab_20200127202852
	Lab_20200127202856
	Lab_20200127202901
	Lab_20200127202905
	Lab_20200127202909
	Lab_20200127202914
	Lab_20200127202919
	Lab_20200127202924
	Lab_20200127202930
	Lab_20200127202934
	Lab_20200127202939

