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Uni 3 Overview

PREVIOUS

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.  

NEXT
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Lab 8 Insrucons

PREVIOUS NEXT

Lab 8 is spread over wo hal-days, one in each o Weeks 18 and 19. Each lab session begins wih a Lab 
RAT on Pre-lab Exercise 8A. 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 
be ready o sar he quiz a 9:00. 

Aer he Lab RAT, each pair will sar wih he exercise ha corresponds o heir pair number (i.e. pair 
1 sars wih exercise 8.1, pair 2 wih 8.2, ec.). Pairs will have 90 minues o complee he asks 
associaed wih a given saon beore he TA announces ha i is me o roae o he nex saon. 

Pairs 2Pairs 3Pairs 4Ex. 4 Bones

Pairs 4Pairs 1Pairs 2Pairs 3Ex. 3 The Hear Exernal

Pairs 3Pairs 4Pairs 1Pairs 2Ex. 2 Comparmens and BVs

Pairs 2Pairs 3Pairs 4Pairs 1Ex. 1 The Hear Inernal

Week 19
10:30-12:00

Week 19
9:00-10:30

Week 18
10:30-12:00

Week 18
9:00-10:30

Pairs 1
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PREVIOUS

Uni 3: Lab 8
Selec an exercise o begin:

Lab 8

8.1 THE HEART INTERNAL

8.2 FASCIAL COMPARTMENTS AND 
VASCULATURE OF THE UPPER LIMB

8.3 THE HEART EXTERNAL AND 
CORONARY BLOOD SUPPLY

8.4 THE SKELETON OF THE UPPER 
LIMB

8.5 FIELD TRIP

LAB INSTRUCTIONS

8A PRE-LAB SLM
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8A Pre-lab SLM

PREVIOUS   NEXT

Par 1: Inroducon o he Cardiac Cycle

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

• describe he skeleon o he hear and is srucural and 
unconal imporance.

• describe he uncon o he ariovenricular and semilunar 
valves during he sages o he cardiac cycle.

• describe he componens o he conducng sysem o he 
hear and heir locaons.
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8A   Inroducon o The Cardiovascular Sysem

NEXTPREVIOUS

I you are unamiliar wih he blood vascular sysem, 
he accompanying diagram is a good place o sar. I 
shows ha he righ arium receives deoxygenaed 
blood rom he sysemic circulaon (“general body”) 
via he SVC     and he IVC     . This blood is pumped 
rom he righ arium o he righ venricle, and rom 
here ino he pulmonary circulaon. Gas exchange 
occurs in he lungs, and oxygenaed blood reurns o 
he hear, his me o he le arium. 

Blood is pumped rom he le arium ino he le 
venricle, and rom here ino he sysemic circulaon. 
Once again, gas exchange akes place and he 
peripheral ssues are supplied wih oxygen and have 
carbon dioxide removed. The cycle repeas wih blood 
reurning, via he SVC and IVC, o he righ arium.

The conracon o he aria occurs simulaneously, ollowed by he simulaneous conracon o he 
venricles. The conracon o he hear is coordinaed by specialized myocardial cells ha make up he 
conducng sysem o he hear. 

Valves conrol he movemen o blood hrough he chambers o he hear. The righ and le ariovenricular 
valves conrol he ow o blood rom he aria o he venricles. The pulmonary and aorc semilunar 
valves conrol he ow o blood ou o he righ and le venricles, respecvely.

2
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8A   Venricular Sysole

NEXTPREVIOUS

A valve, by denion, permis one-way ow. 

The conracon o venricular myocardium during 
venricular sysole increases pressure in hese 
chambers. Because o he disnc srucure o he 
valves, his increased pressure orces he 
semilunar valves open and he ariovenricular 
valves closed. 

This ensures he one-way ow o blood during 
venricular sysole hrough he opened 
semilunar valves and ino heir eeren vessels, 
he pulmonary runk and he ascending aora. 
Meanwhile, because he ariovenricular valves 
are orced shu during venricular sysole, he 
backow o blood ino he aria is prevened. 

3
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8A   Valves and Venricular Sysole

NEXTPREVIOUS

Srucure-uncon relaonship o he 
ariovenricular valves during venricular sysole:

Increased venricular pressure during venricular 
sysole orces he ariovenricular valve cusps 
agains each oher, hus closing he valve. The 
ariovenricular valve cusps are prevened rom 
inverng, and hus perming backow o blood 
ino he aria, because hey are ehered o he 
venricular oor by he chordae endineae and 
he papillary muscles     . 

The closure o he ariovenricular valve cusps is 
he cause o he rs hear sound, “lub”.

Srucure-uncon relaonship o he semilunar 
valves during venricular sysole: 

The same increase in venricular pressure during 
venricular sysole orces he semilunar valve 
cusps agains he wall o he eeren vessel, hus 
opening he semilunar valves.

4
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8A   Valves and Venricular Sysole

NEXTPREVIOUS

Srucure-uncon relaonship o he 
ariovenricular valves during venricular sysole:

Increased venricular pressure during venricular 
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he cause o he rs hear sound, “lub”.

Srucure-uncon relaonship o he semilunar 
valves during venricular sysole: 

The same increase in venricular pressure during 
venricular sysole orces he semilunar valve 
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  NEXTPREVIOUS

Srucure-uncon relaonship o he semilunar 
valves during venricular diasole: 

When he venricular myocardium relaxes, 
venricular pressure alls below ha o heir 
eeren vessels, he pulmonary runk and 
ascending aora. This reverses he pressure 
dierenal beween hese blood lled spaces, 
avouring he reurn o blood o he venricles. 
However, blood lls he sinuses     o he valve 
cusps     , orcing hem agains each oher and 
closing he valves. This srucure-uncon 
relaonship prevens he backow o blood ino 
he venricles during venricular diasole. 

The closure o he semilunar valve cusps agains 
each oher is he cause o he second hear 
sound, “dub”.

Meanwhile, lling o he righ and le aria occurs 
wih venous reurn rom he sysemic and 
pulmonary sysems, respecvely. Conracon o 
he arial myocardium orces he ariovenricular 
valves open and lls he venricles. 

8A   Valves and Venricular Diasole 5

NEXTPREVIOUS
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8A   Ausculaon Posions

NEXTPREVIOUS

Ausculaon Posions:I
N
F
O

Because sound ravels in uid, he sound o a valve closing is carried, and bes heard, “downsream”. 
Thus, he ausculaon posions or each valve is locaed disal o, and no over, he valve being 
lisened o. 

6
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8A   The Conducng Sysem o he Hear

NEXTPREVIOUS

As you learned in he hisology eModule on muscle ssue, 
cardiac muscle is inrinsically conracle.; i.e. individual 
myocardial cells conrac in he absence o neural inpu. 
You’ll also recall ha elecrical impulses ravel beween 
adjacen myocardial cells via gap juncons. 

In order or his inrinsically conracle ssue o do useul work 
– i.e. o move blood rom one chamber o he nex – he 
conracon o he myocardium mus be coordinaed. This is he 
uncon o he he conducng sysem o he hear.  I ensures 
ha he wo aria conrac and empy simulaneously while he 
venricles are relaxed, and hen ha he wo venricles conrac 
and empy simulaneously while he aria are relaxed. 

The conducng sysem o he hear consiss o specialized 
myocardial cells ha orm he:

• sinoarial, or SA node, 
• ariovenricular, or AV node
• ariovenricular or AV bundle
• righ and le bundle branches 
• Purkinje bres

Signals passing hrough his sysem o specialized myocardial 
cells coordinaes he conracon o he arial and 
venricular myocardium.

7
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8A   The Fibrous Skeleon o he Hear

NEXTPREVIOUS

However, i myocardial cells are joined by gap juncons, wha prevens he spread o elecrical signals, and 
hereore conracon, rom he arial myocardium direcly o he venricular myocardium? Read on….

The brous skeleon o he hear is composed o dense connecve ssue. I orms brous rings around each 
o he our hear valves. Because dense CT is inexensible, hese rings dene he size o he opening o 
each valve. The brous rings provide aachmen or he valve cusps. They also provides aachmen or 
he myocardium o he arium and ha o he venricles. In addion, i provides an insulang barrier 
beween he wo, hus prevenng he direc spread o conracle impulses rom he myocardium o 
he aria o ha o he venricles. Thereore, he conracon o he venricles mus wai or he impulse o 
arrive rom he AV node by way o he AV bundle, which passes hrough he brous skeleon o he hear, as 
shown below.

8

The hear valves as seen wih he 
aria removed.
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8A   Innervaon o he Hear 

NEXTPREVIOUS

9

Cardiac myocyes are inrinsically 
conracle; he individual cells conrac in 
he absence o any inpu. The conducng 
sysem synchronizes his conracle 
acviy, and hereore ensures ha he 
ssue, and hereore he organ, uncons 
as a coordinaed uni o propel blood 
hrough he pulmonary and sysemic 
vasculaure.

The auonomic nervous sysem acs as a 
“volume conrol”; i regulaes he rae 
and orce o conracon o he hear, and 
hereore, cardiac oupu.  The 
sympahec and parasympahec 
divisions o he ANS come ogeher o 
orm he cardiac plexus. Nerves arising 
rom he cardiac plexus innervae he 
componens o he conducng sysem, he 
myocardium and coronary blood vessels.
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8A   Sympahec Innervaon o he Hear 

NEXTPREVIOUS

10

Sympahec acvaon increases he rae and orce o conracon o he hear. 

Sympahec oupu desned o innervaed arges 
in he ace and horax arises rom he upper our or 
ve horacic spinal levels. Preganglionic bres 
desned o innervaed he hear join he 
sympahec chain hrough he whie rami 
communicanes and synapse ono posganglionic 
neurons in cervical and upper horacic ganglia. 
Axons arising rom hese posganglionic 
sympahec neurons orm cardiac splanchnic 
nerves which conribue o he cardiac plexus.
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8A   Parasympahec Innervaon o he Hear 

NEXTPREVIOUS

11

Parasympahec acvaon decreases boh hear 
rae and orce o conracon. In addion, i 
consrics coronary areries.

Cardiac branches o he vagus nerves join he 
cardiac plexus. The plexus hus conains a mixure 
o sympahec and parasympahec bres. I 
consiss o a supercial par beween he aorc 
arch and he pulmonary runk, and a deep par 
beween he aorc arch and he racheal 
biurcaon. Parasympahec ganglia conaining 
parasympahec posganglionic neurons are locaed 
boh in he plexus and in he walls o he aria.
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Sensory bres rom he hear ravel wih boh he vagus nerves and he 
sympahec cardiac nerves. 

Vagal sensory bres carry inormaon such as blood gas and blood pressure 
rom he aorc body and sinus, respecvely     . This inormaon reurns o he 
brainsem wih he vagus nerves, and inorms cardiac reex uncon.

Sensory bres raveling wih he sympahec cardiac nerves carry 
nocicepve     signals ha are inerpreed by he CNS as pain. Cardiac 
nocicepors respond srongly o ischemia     , as occurs during myocardial 
inarcon     . These signals ravel along sensory bres in he sympahec 
cardiac nerves back o cervical and upper horacic levels o he sympahec 
chain. Sensory bres do no synapse in he chain, bu simply pass hrough 
on he way back o upper horacic levels o he spinal cord, rom which he 
sympahec moor oulow originaed. The cell bodies o hese sensory bres 
are locaed in dorsal roo ganglia a hese same levels.

8A   Sensory Innervaon o he Hear 

NEXTPREVIOUS

12

Reerred PainI
N
F
O

In he spinal cord, sensory bres rom he hear overlap wih sensory bres 
reporng nocicepon rom he corresponding dermaomes. The CNS canno 
dierenae he sources o he incoming nocicepve signals, and inerpres 
i as coming rom body wall. Thus, cardiac pain reers o he medial arm 
and upper ches, which are he dermaomes corresponding o he level 
o sympahec oulow o he hear. 
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8A   Par 2 Objecves
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Par 2: Inroducon o he Upper Limb

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

• deep ascia o he upper limb

• ascial comparmens o he upper limb

• supercial veins o he upper limb

13
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8A   Fascia o he Upper Limb
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In he upper limb i orms he brachial 
ascia o he arm     and he 
anebrachial ascia o he orearm     . 
Sepae exend rom his enveloping 
ascia o he bones o he limb, 
creang comparmens ha conain 
groups o muscles and heir nerves, 
blood vessels and lymphacs.  The 
muscles wihin a comparmen oen 
have common acons and nerve 
supplies, as you will learn in Uni 5, 
nex Sepember. For now, you will 
ocus on he ascia, ascial 
comparmens and vasculaure o he 
upper limb.

As in he res o he body, deep o he skin o he upper limb is a layer o loose connecve ssue (CT) ha 
conains a variable amoun o adipose. This is he supercial ascia and can also be called he hypodermis. 

As in he lower limb, he deep ascia o he arm orms a sleeve-like srucure ha encloses is muscles and 
aaches o bone a joins (shoulder, elbow, wris, and joins o he hand). 

14
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8A   Comparmens o he Upper Limb
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Dense CT inermuscular sepae emanang rom he brachial ascia merge wih he perioseum o he 
humerus o subdivide he arm ino wo comparmens: anerior and poserior. The muscles in each o 
hese comparmens have common acons, wih he muscles o he anerior comparmen exing      he 
elbow and he muscles o he poserior comparmen exending      he elbow. 
The radius and ulna are joined by a dense shee o CT, he anebrachial inerosseous membrane. In 
addion, dense CT inermuscular sepae emanang rom he deep ascia o he orearm, he anebrachial 

15

ascia, merge wih he perioseum 
o he radius and ulna.  These CT 
srucures subdivide he orearm 
ino wo comparmens: anerior 
and poserior. 

The muscles in each o hese 
comparmens have common 
acons, wih he muscles o he 
anerior comparmen exing he 
wris and joins o he hand and 
he muscles o he poserior 
comparmen exending he wris 
and joins o he hand     . 
Muscles o hese comparmens 
work synergiscally o adduc and 
abduc he wris. 
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8A  Two Disnc Ses o Veins Reurn Blood o he Hear

NEXTPREVIOUS

As you know, here are wo ses o veins in he body, deep and 
supercial. Deep veins accompany areries, usually wih he same 
name. Supercial veins have no accompanying areries. In he arm, 
deep veins are locaed, wih heir companion areries, wihin he 
ascial comparmens amongs he muscles, while supercial veins 
run in he loose, supercial ascia o he upper limb. Shunng o 
blood beween he wo ses o veins uncons in emperaure 
regulaon. The greaer he volume o blood reurning o he hear 
via he supercial veins, he greaer he hea loss, and vice versa. 

Supercial veins o he arm end by draining ino deep veins. The 
deep veins hen ulmaely drain ino he SVC, hus reurning venous 
blood o he righ arium.

The dorsal venous arch collecs blood rom he hand and drains i 
proximally, oward he hear. The dorsal venous arch leads medially 
o he basilic vein, and leads laerally o he cephalic vein. 

16

VenipuncureI
N
F
O

The cephalic vein passes hrough he anaomical snuox     , a landmark on he dorsolaeral aspec 
o he wris dened by he endons o muscles ha posion he humb     . The cephalic vein is easily 
ound here, parcularly wih venous disenon ollowing applicaon o a ournique. This vein is a 
common sie o shor-erm venous cannulaon.
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8A   The Cephalic and Basilic Veins
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Aer passing hrough he anaomical snuox, he 
cephalic vein ascends along he laeral aspec o he 
arm. Ulmaely, he cephalic vein runs in he groove 
beween he deloid and pecoralis major muscles (he 
“delopecoral groove”) and ends a he delopecoral 
(clavipecoral) riangle.  A he clavicle, he cephalic vein 
pierces he deep ascia and unies wih he axillary vein, 
hus orming he subclavian vein.

From he dorsal venous arch, he basilic vein ascends 
along he medial aspec o he orearm. I crosses he 
medial aspec o he elbow, and abou midway beween 
he elbow and he shoulder, i pierces he brachial ascia. 

When he basilic vein pierces he brachial ascia i unies 
wih he brachial veins     , he deep veins o he arm.  
When his deep vein, hus ormed, passes ino he axilla, 
i becomes he axillary vein. 

17

The Median Cubial VeinI
N
F
O

The cubial ossa is he region anerior o he elbow. 
The median cubial vein is a supercial vein ha 
joins he cephalic and basilic veins.  I is a common 
sie o phleboomy. 
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8.1 The Hear Inernal

PREVIOUS

SPECIMENS

• Open hear model

• All cadaver 2 hears

NEXT

Wha you’ll need:
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8.1   Objecves 
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When you have learned he maerial presened in his 
exercise, you will be able o:

• Ideny he suraces o he hear and he chambers 
ha make up each

• ideny and describe he inernal eaures o he 
aria and venricles.

• ideny and describe he eaures o he 
ariovenricular and semilunar valves.

• ideny and describe he locaons o he 
componens o he conducng sysem o he hear.

2
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8.1   When we las le he sory…… 

NEXTPREVIOUS

When you le he horax o cadaver 2 a he 
end o Uni 1, you had opened he pericardial 
sac and explored he hear in situ. You will 
now remove he hear rom he pericardial 
sac so ha you can dissec i and sudy is 
inernal eaures.

Recall ha he hear has an apex, a base, 
anerior and diaphragmac suraces and 
righ and le pulmonary suraces. 

3

IDENTIFY:T
A
S
K

hese suraces on he model o 
he hear.
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8.1   Suraces and Borders o he Hear
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LOOK a he hear in siuT
A
S
K

and conrm he srucures ha 
make up he anerior surace o 
he hear: hey are largely he 

Slip your hand beween he righ margin o he hear and he pericardial sac and conrm ha his 
border is made up o he righ arium.

Slip your hand beween he le margin o he hear and he pericardial sac and conrm ha his 
border is made up o he le venricle. 

4

righ venricle, wih anking conribuons 
rom he righ arium and le venricle. 

Slip your hand inerior o he hear 
and eel is diaphragmac surace; 
p i upward o conrm ha i 
consiss largely o he le venricle, 
wih a lesser conribuon rom he 
righ venricle. 

Acknowledgments



1/13/2020 Lab 08 2019

emodules.med.utoronto.ca/Anatomy/Lab8/story_html5.html 1/1

Menu

Start

Unit 3 Overview

Lab 8 Instructions

Exercise Selection

8A Pre-lab SLM

8.1 The Heart Internal

1. Resources

2. Objectives

3. When we last left the story...

4. Surfaces and Borders of the Heart

5. The Base and Apex of the Heart

6. Review of the Pericardia

7. Pair 1 will remove the hearts fro…

8. Spaces Within, and Limits of, the …

9. Removal of the Heart I

10. Removal of the Heart II

11. Progress Check 1

12. Opening the Right Atrium

13. The Interior of the Right Atrium

14. Opening the Right Ventricle I

15. The Interior of the Right Ventricle

Search...

Lab 08 2019

The superior border o he hear aligns wih he sie o enry 
/ exi i he grea vessels, and wih he superior border o he 
righ and le aria and heir appendages (auricles). 

NEXTPREVIOUS

8.1   The Base and Apex o he Hear

LOOK a he hear in siuT
A
S
K

5

You canno direcly view he 
poserior border (base) o he 
hear, bu slip your hand behind 
i and realize ha i consiss 
largely o he le arium wih a 
conribuon rom he righ 
arium and grea vessels     .

Lasly, noce he posion o he 
apex o he hear: i is normally 
in he le h inercosal space 
in he midclavicular line     .
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8.1   Review o he Pericardia
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RUN your ngerT
A
S
K

over he surace o he hear and conrm ha when you mee he limi o he pericardial 
caviy, he visceral layer o he serous pericardium reecs ono he inner surace o he 
pericardial sac o become he parieal layer o he serous pericardium. Realize ha he 
pericardial caviy is a poenal space, normally conaining only a capillary layer o serous uid 
ha acs o lubricae he movemen o he hear relave o he pericardial sac.

Remember ha he pericardial sac consiss o wo, used layers: an ouer brous layer o 
he parieal pericardium and an inner serous layer o he parieal pericardium. The brous 
layer is connuous wih he ouermos, CT layer o blood vessels, he unica advena, and 
he serous layer o he parieal pericardium reecs ono he hear o be connuous wih he 
visceral layer o he serous pericardium. The visceral layer o he serous pericardium is 
synonymous wih he epicardium, encounered when one sudies he hisology o he hear.

6
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8.1   Pair 1 Will Remove he Hears rom Cadaver 2 
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Sar by IDENTIFYINGT
A
S
K

he ollowing srucures on he 
model rom he anerior aspec, 
and on he hear in siu:

Laeral o he ligamenum areriosum, ideny a hick cord crossing he arch o he aora; his is he 
le vagus nerve. Using a blun probe, release he vagus nerve rom overlying ssue and ideny is 
recurren branch, passing under he arch o he aora o recur upward o he neck and larynx. The 
main runk o he le vagus nerve connues disally, poserior o he roo o he lung. Do no dissec he 
vagus nerve any urher a his me.

7

• he superior vena cava, 
• he ascending aora, 
• he arch o he aora, and 
• he pulmonary runk.

On he cadaver, slip your nger 
beween he aorc arch and he 
pulmonary runk and ideny he 
ligamenum areriosum     .  
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8.1   Spaces Wihin, and Limis o, he Pericardial Sac 

NEXTPREVIOUS

In PREPARATION orT
A
S
K

removing he hear, esablish he 
limis o he pericardial sac, which 
will deermine your incisions.  

The ormaon o he sinuses will become clear upon learning he developmen o he hear.

Lasly, wih your ngers, explore he limis o he pericardial caviy where visceral pericardium 
covering he grea vessels reecs ono he inner surace o he pericardial sac. 

8

Slip one hand poserior o he hear and 
slide i superiorly; you will encouner a 
dead-end. This is he oblique pericardial 
sinus; realize ha i is bounded on he 
righ by he IVC and superiorly by he 
pulmonary veins. 

Nex, slide your le index nger beween 
he SVC and he ascending aora and 
push i o he (cadaver’s) le unl i 
emerges beween he pulmonary runk 
and he le arial appendage. Your nger 
is in a serous-lined unnel, he ransverse 
pericardial sinus. 
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8.1   Removal o he Hear I
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SLIDE a probeT
A
S
K

hrough he ransverse pericardial 
sinus. Inser he blun end o large 
scissors hrough he sinus, anerior 

Now ha he hear is ree rom he diaphragm, li i urher and eel he margins o he oblique sinus 
ormed by he pulmonary veins. Cu hrough he pulmonary veins close o he pericardial sac. All 
vessels having now been cu, i remains only o cu he reecons o serous membrane ha hold he 
hear in place, and remove i.

9

o he probe, and cu hrough he 
pulmonary runk and ascending aora, 
leaving a 1 cm sump o hese vessels 
aached o he hear. 

Connue o work wih large scissors. 

Cu hrough he SVC, leaving a 1 cm 
sump o he vessel aached o he 
righ arium. 

Li he diaphragmac surace o he 
hear o srech he IVC and cu hrough 
i close o he poin where i passes 
hrough he diaphragm. 
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8.1   Removal o he Hear II
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COMPARE he poserior surace o he pericardial sac o he diagram provided.T
A
S
K

Ideny he openings o he vessels you have ranseced and he lines o pleural reecon. 
Moisen your cadaver, cover i wih damp clohs and close he body bag while you proceed o 
dissec he hear.

10

The our pairs working on his 
exercise should gaher ogeher a 
one able so ha hey can share and 
sudy all our hears being disseced.

The our chambers o he hear will 
be opened, he conained cloed 
blood will be removed, and he 
inernal eaures will be sudied. Be 
warned ha he cloed blood will be 
quie hard, and you may need o 
break i up in order o remove i.
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8.1   Progress Check 1

NEXTPREVIOUS

11

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

• Name / ideny he chambers ha make up he various suraces o he hear: is anerior surace, is 
poserior surace (base), is inerior (diaphragmac) surace, is righ and le margin. Wha srucures 
dene is superior border?

• Ideny and name he layers ha orm he pericardial sac. Wha is he hisological composion o 
each? Ideny he visceral layer o he serous pericardium. Wha is is synonym, used when describing 
he layers o he hear? Wha occupies he pericardial caviy in lie? Wha is is purpose?

• Ideny he superior vena cava, arch o he aora, pulmonary areries, ligamenum areriosum, le 
vagus nerve and is recurren branch.

• In he cadaver, in he remnans o he pericardial sac, ideny he openings o he IVC, SVC, aora, 
pulmonary runk and pulmonary veins.

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 o he nex sage o he exercise.

Acknowledgments



1/13/2020 Lab 08 2019

emodules.med.utoronto.ca/Anatomy/Lab8/story_html5.html 1/1

Menu

Start

Unit 3 Overview

Lab 8 Instructions

Exercise Selection

8A Pre-lab SLM

8.1 The Heart Internal

1. Resources

2. Objectives

3. When we last left the story...

4. Surfaces and Borders of the Heart

5. The Base and Apex of the Heart

6. Review of the Pericardia

7. Pair 1 will remove the hearts fro…

8. Spaces Within, and Limits of, the …

9. Removal of the Heart I

10. Removal of the Heart II

11. Progress Check 1

12. Opening the Right Atrium

13. The Interior of the Right Atrium

14. Opening the Right Ventricle I

15. The Interior of the Right Ventricle

Search...

Lab 08 2019

8.1   Opening he Righ Arium 

NEXTPREVIOUS

INSERT he ps o large scissors inoT
A
S
K

he p o he righ auricle a 1. Cu horizonally 
across he juncon o he SVC o he arium o 
2. Inser your scissors again a 1 and cu jus 

12

shy o he coronary sulcus unl 
you mee he IVC a 3. Turn your 
scissors, and cu horizonally 
across he juncon o he IVC, 
around he back, o 4. Reec he 
ap o he arial wall, remove he 
blood clos wih orceps. 
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ha i has wo disncly dieren inernal suraces: one poron o he arium has a very smooh 
surace, while he oher is very rough in exure. This reecs developmen o he arium rom wo 
separae embryologic ubes, one, he sinus venosus, which ulmaely ormed he venae cavae, and 

8.1   The Inerior o he Righ Arium 

NEXTPREVIOUS

Look inside he righ arium and OBSERVET
A
S
K

Noe he locaons o he componens o he conducng 
sysem o he hear wihin he righ arial wall: 

13

he oher which ulmaely ormed he walls o he hear. Wih reerence o he accompanying diagram, 
ideny he pecnae     muscles, he crisa erminalis, he opening o he SVC, he opening o he IVC, 
he opening o he coronary sinus     , and he ossa ovalis     .  

• he sinoarial (SA) node is locaed a he 
superior p o he crisa erminalis where i 
mees he SVC. Impulses ha originae a he 
SA node spread hrough he myocardium o 
boh aria, hus riggering arial sysole. 

• he ariovenricular (AV) node is locaed in 
he inerarial sepum     , superior o he 
opening o he coronary sinus. The impulse 
rom he SA node arrives a he AV node, where 
i is delayed by he elecrical properes o his 
group o cells. This delay permis he aria o 
complee heir empying beore he onse o 
venricular sysole. 
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8.1   Opening he Righ Venricle I

NEXTPREVIOUS

You will use your ngers o explore he inside o he righ venricle and deermine, by eel, he correc 
place o make he cus hrough he wall o his chamber using your large scissors.

INSERT an index nger hrough he pulmonary runk and locae he pulmonary T
A
S
K

semilunar valve. Proceed wih cauon; do no damage he semilunar valve cusps in passing your 
nger hrough he valve.  Make your rs cu horizonally, rom 1 o 2, immediaely below he 
level o he valve cusps. 

14

Inser your nger again hrough he 
pulmonary semilunar valve and eel he 
inervenricular sepum. Cu rom 2 o 3, 
along he edge o his muscular wall. 

Pu your nger hrough he opening 
you’ve creaed in he venricular wall 
parallel o he ariovenricular (coronary) 
sulcus and eel or he anerior cusp o he 
righ ariovenricular valve. Cu rom 1 o 4 
hrough he wall o he venricle, wihou 
cung he anerior cusp o his valve. 

Leave he ap o venricular wall aached 
o he hear along he line rom 3 o 4. 
Remove he cloed blood wih orceps. 
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8.1   The Inerior o he Righ Venricle

NEXTPREVIOUS

LOOK a he righ ariovenricular valveT
A
S
K

and noce ha i has hree cusps: anerior, sepal and poserior. I is oen called he ricuspid 
valve. Ideny he chordae endineae and he papillary muscles which ogeher anchor he 
valve cusps o he venricular wall. Ideny he rabeculae carneae     , coarse ridges o muscle 
on he inernal surace o he venricular wall. 

Ideny he sepomarginal rabecula 
(moderaor band) exending rom he 
wall o he inervenricular sepum o 
he base o he anerior papillary muscle. 
I conains he poron o he conducng 
sysem o he hear ha conrols he 
anerior papillary muscle. 

Look a he pulmonary semilunar valve 
and noce ha he poron o he righ 
venricle leading o i is smooh, hus 
orming he conus areriosus.

15
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8.1   The Pulmonary Semilunar Valve 

NEXTPREVIOUS

LOOK down ino he pulmonary runk rom above, T
A
S
K

wih he venral side o he hear up, o undersand 
he srucure o he pulmonary semilunar valves. I 
will likely be necessary o shoren he pulmonary 

In he plane o he coronary sulcus is 
locaed he brous skeleon o he hear, 
a dense CT srucure ha orms our rings 
around he hear valves. These brous 
rings are inexible, and so deermine he 
size o each o he openings. They urher 
provide anchorage or he valve cusps and 
he myocardium. The brous skeleon o 
he hear also plays a role in he cardiac 
cycle, as explained in he pre-lab SLM.

16

runk by cung across i wih large scissors so ha you 
can clearly see he pulmonary semilunar valve cusps. 

You will noce ha he semilunar valves are much like 
hree pockes lining he luminal wall o he vessel. Ideny 
he anerior, le and righ semilunar valve cusps     . 
Ideny he spaces behind he valve cusps, inside he 
“pockes”;  hese are he pulmonary sinuses. The edge 
o each cusp consiss o wo lunula meeng in he 
cenre a he nodule. Ideny hese eaures.

Acknowledgments



1/13/2020 Lab 08 2019

emodules.med.utoronto.ca/Anatomy/Lab8/story_html5.html 1/1

Menu
Lab 8 Instructions

Exercise Selection

8A Pre-lab SLM

8.1 The Heart Internal

1. Resources

2. Objectives

3. When we last left the story...

4. Surfaces and Borders of the Heart

5. The Base and Apex of the Heart

6. Review of the Pericardia

7. Pair 1 will remove the hearts fro…

8. Spaces Within, and Limits of, the …

9. Removal of the Heart I

10. Removal of the Heart II

11. Progress Check 1

12. Opening the Right Atrium

13. The Interior of the Right Atrium

14. Opening the Right Ventricle I

15. The Interior of the Right Ventricle

16. The Pulmonary Semilunar Valve

17. Opening the Left Atrium

Search...

Lab 08 2019

8.1   Opening he Le Arium 

NEXTPREVIOUS

LOOK a he base o he hear, is poserior surace.T
A
S
K

Depending on where he pulmonary veins were cu relave o he wall o he arium, you should 
see wo righ pulmonary veins and wo le pulmonary veins     . These vessels reurn oxygenaed 
blood o he le side o he hear. 

Cu a ap in he wall o he le 
arium rom 1 o 2 o 3 o 4. Cu 
beween he openings o he 
pulmonary veins, no hrough hem, 
so as o leave hem inac. Reec 
he ap o arial wall ineriorly, clean 
ou he cloed blood wih orceps.

Noce      ha he inerior o he le 
arium is largely smooh in exure. 
Find he opening ino he le auricle 
and noce ha he inerior surace 
o his dead end is he one par o 
he le arial wall ha is rough. In 
he inerarial sepum nd he valve 
o he oramen ovale and recall he 
signicance o his srucure in he 
eal circulaon. Find he opening o 
he le ariovenricular valve.

17

Acknowledgments



1/13/2020 Lab 08 2019

emodules.med.utoronto.ca/Anatomy/Lab8/story_html5.html 1/1

Menu
Lab 8 Instructions

Exercise Selection

8A Pre-lab SLM

8.1 The Heart Internal

1. Resources

2. Objectives

3. When we last left the story...

4. Surfaces and Borders of the Heart

5. The Base and Apex of the Heart

6. Review of the Pericardia

7. Pair 1 will remove the hearts fro…

8. Spaces Within, and Limits of, the …

9. Removal of the Heart I

10. Removal of the Heart II

11. Progress Check 1

12. Opening the Right Atrium

13. The Interior of the Right Atrium

14. Opening the Right Ventricle I

15. The Interior of the Right Ventricle

16. The Pulmonary Semilunar Valve

17. Opening the Left Atrium

Search...

Lab 08 2019

8.1   Opening he Le Arium 

NEXTPREVIOUS

LOOK a he base o he hear, is poserior surace.T
A
S
K

Depending on where he pulmonary veins were cu relave o he wall o he arium, you should 
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Cu a ap in he wall o he le 
arium rom 1 o 2 o 3 o 4. Cu 
beween he openings o he 
pulmonary veins, no hrough hem, 
so as o leave hem inac. Reec 
he ap o arial wall ineriorly, clean 
ou he cloed blood wih orceps.

Noce      ha he inerior o he le 
arium is largely smooh in exure. 
Find he opening ino he le auricle 
and noce ha he inerior surace 
o his dead end is he one par o 
he le arial wall ha is rough. In 
he inerarial sepum nd he valve 
o he oramen ovale and recall he 
signicance o his srucure in he 
eal circulaon. Find he opening o 
he le ariovenricular valve.

17
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8.1   The Aorc Semilunar Valve 

NEXTPREVIOUS

ENSURE ha he ascending aoraT
A
S
K

has be cu shor enough o allow you 
o clearly view he hree cusps o he 
aorc semilunar valve. I necessary, 

18

remove any cloed blood behind he valve 
cusps being careul no o ear he cusps 
hemselves. Noce ha he srucure o his 
valve is very similar o ha o he 
pulmonary semilunar valve. Ideny he 
le, righ and poserior valve cusps. Ideny 
is hree sinuses, is lunula and nodules. 
Noce he presence o he osa     o he 
righ and le coronary areries wihin he 
sinuses o he righ and le valve cusps, 
respecvely. 

The coronary circulaon sars wih he righ 
and le coronary areries. You will sudy he 
coronary circulaon in exercise 8.3.
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8.1   Opening he Le Venricle 

NEXTPREVIOUS

INSERT he ps o your large scissors T
A
S
K

beween he righ and le aorc valve cusps. 
Cu hrough he wall o he ascending aora 
and connue your cu hrough he wall o 

19

he le venricle, adjacen o he inervenricular 
sepum. Noe ha your cu will pass hrough he 
anerior inervenricular (le anerior 
descending) arery and is companion 
vein, he grea cardiac vein.

This approach will allow you o open boh he 
ascending aora and he le venricle like a book, 
and clearly see he inernal eaures o boh o 
hese srucures.
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8.1   The Inerior o he Le Venricle 
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OPEN he aora and le venricle widely, as illusraedT
A
S
K

in he accompanying gure rom Gran’s Alas o Anaomy, and careully remove he cloed 
blood rom is inerior. Ideny he anerior and poserior cusps o he le ariovenricular 
(miral, bicuspid) valve. Ideny he anerior and poserior papillary muscles and heir 
associaed chordae endineae. Observe ha he chordae endineae o each papillary muscle 
exends o he cusps o boh valves. 

Compare he rabeculae carneae o 
he wo venricles. Noce ha he 
rabeculae carneae o he le 
venricle are coarser han hose o 
he righ venricle. 

Turn your aenon o he aorc 
semilunar valve now ha i has been 
opened and again ideny is 
eaures: cusps, sinuses, lunules and 
nodules. Ideny he osa o he le 
and righ coronary areries behind 
heir respecve valve cusps, and noe 
he absence o such an opening 
behind he poserior, “noncoronary” 
cusp.
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INSERT he humb o your dominan hand ino he le venricleT
A
S
K

and your index nger in he righ venricle. Feel he signican hickness o he muscular poron 
o he inervenricular sepum. Slide your nger and humb oward he semilunar valves and 
noce he hinness o he membranous poron o he inervenricular sepum. 

Venricular Sepal DeecsI
N
F
O

These wo porons o he inervenricular sepum arise rom disnc embryological origins and 
ulmaely use o subdivide he venricles during developmen. Congenial nonusion o hese 
sepae resuls in a venricular sepal deec, which allows mixing o oxygenaed blood rom he le 
venricle wih deoxygenaed blood in he righ venricle. This parally oxygenaed blood is pumped 
o he lungs o he neonae, causing heir hear o work harder. 

Arial Sepal DeecsI
N
F
O

An arial sepal deec occurs wih congenial nonclosure, or incomplee closure, o he oramen 
ovale. Such deecs, i small, may close on heir own. I large, however, an arial sepal deec may 
conribue o hear ailure or pulmonary hyperension. 

Boh ypes o sepal deec may be surgically reaable once deeced.

21

Impulses originang in he AV node are carried hrough he membranous par o he inervenricular sepum 
by he ariovenricular bundle. A he juncon wih he muscular par o he inervenricular sepum, he 
AV bundle splis ino he righ and le bundle branches, which run on eiher side o his hick muscular 
divide, o be disribued o he myocardium o he venricular wall via he Purkinje bres.
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Since embarking on his exercise, you have idened he ollowing srucures and learned he answers o 
he ollowing quesons:

• In he righ arium, ideny he pecnae muscles, crisa erminalis, opening o he SVC, IVC and coronary 
sinus, ossa ovalis, locaon o he SA and AV nodes. Wha is he signicance o he ossa ovalis?

• In he righ venricle, ideny he ricuspid valve cusps, chordae endineae, papillary muscles, rabeculae 
carneae, sepomarginal rabecula, conus areriosus and cusps o he pulmonary semilunar valve.

• From above, ideny he anerior, le and righ pulmonary semilunar valve cusps, heir sinuses, lunula and 
nodules.

• Describe our uncons o he brous skeleon o he hear.
• In he le arium, ideny he remnans o he valve o he oramen ovale, he rough inerior o he le 

arial appendage, he openings o he pulmonary veins and he opening o he le ariovenricular valve.
• From above, ideny he le, righ and poserior aorc valve cusps, heir sinuses, lunula and nodules. 

Ideny he osa o he righ and le coronary areries. 
• In he le venricle, ideny he cusps o he le ariovenricular (miral, bicuspid) valve, he papillary 

muscles, chordae endineae, rabeculae carneae, and he eaures o he aorc semilunar valve (cusps, 
sinuses, osa, nodules, lunula.

• Wha pars o he conducng sysem o he hear are locaed in each o he membraneous and muscular 
porons o he inervenricular sepum?

• Be able o ideny all srucures indicaed in he radiographs provided.
I you are sased wih your abiliy o ideny hese srucures and answer hese quesons, call your AT 
over or conrmaon and or permission o move on.
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8.2 Fascial Comparmens and 
Vasculaure o he Upper Limb

PREVIOUS

SPECIMENS

• A proseced upper limb demonsrang he muscles, nerves and 
areries o upper limb.

• A proseced specimen demonsrang he walls o he axilla.

Remember: you mus no use sharp insrumens on a prosecon. Use, 
a mos, a blun probe o poin ou srucures o your colleagues.

NEXT

Wha you’ll need:

Acknowledgments



1/13/2020 Lab 08 2019

emodules.med.utoronto.ca/Anatomy/Lab8/story_html5.html 1/1

Menu

Start

Unit 3 Overview

Lab 8 Instructions

Exercise Selection

8A Pre-lab SLM

8.1 The Heart Internal

8.2 Fascial Compartments and Vasculat…

1. Resources

2. Objectives

3. The Axilla

4. Lymphatic Drainage of the Upper …

5. The Axillary Artery and Vein

6. Branches of the Axillary Artery an…

7. Branches of the Axillary Artery an…

8. The Brachial Artery and Vein

9. Compartments of the Forearm

10. The Radial and Ulnar Arteries

11. The Palmar Arches

12. Summary: Pulses of the Upper Li…

13. Progress Check

14. Quiz

Search...

Lab 08 2019
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When you have learned he maerial presened in his exercise, 
you will be able o recognize and / or describe he:

• he axilla, is borders and blood supply

• major groups o lymphacs in he upper limb

• major areries and deep veins o he upper limb

• he locaon o he pulses o he upper limb

2
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The axilla is a region o ransion beween he neck, 
horax and upper limb. I is a pyramidal space, as 
illusraed in his gure rom Gran’s Alas o Anaomy. 
The base o he pyramid includes he skin o he 
armpi, and is apex is above he clavicle. Is anerior 
wall includes he pecoral muscles o he ches, and 
is poserior wall includes he scapula and is 
associaed muscles. Is medial wall is he laeral wall 
o he horax, including he muscles ha clohe i, and 
is laeral wall is a narrow srip along he medial 
aspec o he humerus, he inerubercular groove.

UNWRAP he specimen o he axilla.T
A
S
K

Ideny he pyramidal space illusraed 
here      and inser your hand ino i. 
Poserior o your hand, ideny he scapula 

3

and is associaed muscles (he poserior wall o 
he axilla), anerior o your hand, ideny he 
pecoral muscles (he anerior wall o he axilla), 
medial o your hand, ideny he laeral horacic 
wall (he medial wall o he axilla), and laeral oy 
your hand, ideny he inerubercular groove 
(he laeral wall o he axilla)     .
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NEXTPREVIOUS

Now ha you undersand he walls o he axilla, he naming o he axillary lymph nodes will make 
more sense. Axillary lymph nodes are commonly divided ino ve or six groups. Ideny he locaon o 
hese groups o nodes on he specimen.
1. Mos lymph rom he upper limb ows ino he 

humeral nodes medial o he humerus.

2. Pecoral nodes receive lymph rom he anerior wall 
o he axilla, he abdomen, ches, and breas.

3. Subscapular nodes receive lymph rom he poserior 
wall o he axilla, he shoulder, back and neck. 

4. Cenral nodes receive lymph rom hese hree groups 
o nodes, and rom here, lymph drains ino he 

5. Supercial lymphacs drain o inraclavicular nodes 
associaed wih he erminus o he cephalic vein.

6. Apical nodes receive lymph rom cenral and 
inraclavicular nodes and rom porons o he breas. 

7. Eeren lymphacs vessels rom he apical nodes 
orm he subclavian runk, which ulmaely empes 
ino blood a he venous angles.

This is also illusraed here:

Moisen, wrap and bag he specimen o he axilla.

4
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UNWRAP he proseced upper limb.T
A
S
K

Ideny he axillary arery, he connuaon 
o he subclavian arery in he axilla     .  

The axillary arery is described as having hree 
pars, he second par being poserior o he 
pecoralis minor muscle. The aachmen o he 
pecoralis minor o he coracoid process may 
sll be presen in your prosecon; i no; by 
idenying he coracoid process, you can 
visualize he posion o he pecoralis minor 
anerior o he axillary arery. The pars o he 
axillary arery are o use in idenying is 
branches, as you will see. The mnemonic is ha 
here is 1 branch rom is 1s par, 2 branches 
rom is 2nd par and 3 branches rom is 3rd par.

Axillary PulseI
N
F
O

The pulse o he axillary arery can be 
palpaed laeral o he dome o skin ha 
orms he oor o he axilla, beween he 
anerior and poserior axillary skin olds.

5
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8.2   Branches o he Axillary Arery and Vein I
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Branches o he axillary arery supply he walls o he 
axilla. Is rs branch, proximal o he pecoralis minor, 
is small and will no be menoned urher here. 

IDENTIFY, T
A
S
K

arising rom is second par, he 
horacoacromial runk.  Noce 
ha he horacoacromial runk 

6

breaks immediaely ino our branches; 
hey ogeher supply he anerior wall 
o he axilla. The laeral horacic arery, 
i i is presen, will be a sump jus disal 
o he horacoacromial runk. I supplies 
he medial wall o he axilla     .
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8.2   Branches o he Axillary Arery and Vein II

NEXTPREVIOUS

IDENTIFY, arising rom is hird par,T
A
S
K

he subscapular arery, and he 
poserior and anerior circumex 
humeral areries. Noce he 

Avascular necrosis (oseonecrosis)I
N
F
O

o he humeral head can resul rom racures 
o he anaomical neck o he humerus.

7

relaonship o he subscapular arery 
o he laeral border o he scapula; i 
supplies he poserior wall o he axilla. 
Noce ha he poserior circumex 
humeral arery is signicanly larger 
han he anerior circumex humeral 
arery; his helps in disnguishing hese 
wo vessels     . The circumex humeral 
vessels wrap around he surgical neck o 
he humerus; heir branches are clinically 
imporan in ha hey ascend o supply 
blood o is head.
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8.2   The Brachial Arery and Vein
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The brachial arery and vein are he connuaon o he 
axillary arery and vein in he arm     . 

IDENTIFY he brachial arery T
A
S
K

and is major branch, he prounda     brachii, or 
deep brachial arery.  Noce ha he brachial 
arery is he major vessel o he anerior 

Brachial PulseI
N
F
O

8

In he mid-arm, he brachial pulse can be palpaed in he cle beween he anerior (exor) 
comparmen conaining he biceps brachii muscle and he poserior (exensor) comparmen, 
conaining he riceps brachii muscle. This is he posion a which one places a blood pressure cu.

(exor) comparmen o he arm. Noce ha he 
prounda brachii is he major vessel o he poserior 
(exensor) comparmen o he arm. The humeral 
nurien arery, which supplies much o he blood o he 
sha o he humerus, is also a branch o he brachial 
arery, alhough you won’ be able o see i.

A rich anasomosis exiss around he elbow, as around he 
knee. Connecons beween descending collaeral areries 
and ascending recurren areries, creae his anasomosis.

In he cubial ossa, he brachial pulse can be palpaed medial o he endon o he biceps brachii. one 
places a sehoscope here o lisen or he brachial pulse while aking a blood pressure reading.
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8.2   Comparmens o he Forearm

NEXTPREVIOUS

The muscles in each o hese 
comparmens have common acons, 
wih he muscles o he anerior 
comparmen exing he wris and 
joins o he hand and he muscles 
o he poserior comparmen 
exending he wris and joins o 
he hand. Muscles o hese 
comparmens work synergiscally o 
adduc and abduc he wris     . 

The radius and ulna are joined by a dense shee o CT, he anebrachial inerosseous membrane. In 
addion, dense CT inermuscular sepae emanang rom he deep ascia o he orearm, he anebrachial 
ascia, merge wih he perioseum o he radius and ulna.  These CT srucures subdivide he orearm ino 
wo comparmens: anerior and poserior. 

9
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The muscles in each o hese 
comparmens have common acons, 
wih he muscles o he anerior 
comparmen exing he wris and 
joins o he hand and he muscles 
o he poserior comparmen 
exending he wris and joins o 
he hand. Muscles o hese 
comparmens work synergiscally o 
adduc and abduc he wris     . 

The radius and ulna are joined by a dense shee o CT, he anebrachial inerosseous membrane. In 
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wo comparmens: anerior and poserior. 
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8.2   The Radial and Ulnar Areries
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EXPLORE he cubial ossa and locae he biurcaon T
A
S
K

o he brachial arery. Ideny he radial and ulnar areries, 
each running disally in he anerior comparmen o he 
orearm, anerior o heir namesake bones. 

Radial and Ulnar PulsesI
N
F
O

An ulnar pulse can be el in he wris laeral o he endon o 
he exor carpi ulnaris muscle, proximal o he pisiorm bone.

A radial pulse can be el in he wris laeral o he endon o 
he exor carpi radialis muscle. I can also be el in he oor 
o he anaomical snuox. 

10

Ideny he common inerosseous arery arising rom he 
ulnar arery in he proximal orearm. Locae is wo 
branches, he anerior and poserior inerosseous areries. 
These areries are named or he comparmens o he orearm 
in which hey are locaed and heir close proximiy o he 
anebrachial inerosseous membrane. They supply deeper 
ssues o he orearm.
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NEXTPREVIOUS

EXPLORE he cubial ossa and locae he biurcaon T
A
S
K

o he brachial arery. Ideny he radial and ulnar areries, 
each running disally in he anerior comparmen o he 
orearm, anerior o heir namesake bones. 

Radial and Ulnar PulsesI
N
F
O
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Ideny he common inerosseous arery arising rom he 
ulnar arery in he proximal orearm. Locae is wo 
branches, he anerior and poserior inerosseous areries. 
These areries are named or he comparmens o he orearm 
in which hey are locaed and heir close proximiy o he 
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8.2   The Palmar Arches

NEXTPREVIOUS

The blood supply o he hand and digis arise rom 
he supercial and deep palmar arches. A he 
wris, he radial and ulnar areries biurcae, and 
heir branches come ogeher a dieren levels 
wihin he palm. Branches o he supercial and 
deep arches unie o supply he digis.

11
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8.2   Summary: Pulses o he Upper Limb

NEXTPREVIOUS

The six pulse poins o he upper limb are 
illusraed in he accompanying gure. 
Aemp o nd hese pulses on yoursel 
and on a willing parner.

12
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8.2   Progress Check

NEXTPREVIOUS

18

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

• Ideny and describe he srucures ha make up he walls o he axilla. Wha makes up is base? Where 
is is apex?

• Which group o axillary lymph nodes are associaed wih i) he brachial vein, ii) anerior wall o he 
humerus, iii) poserior wall o he humerus? Which group receives lymph rom hese hree? Which group 
o nodes is associaed wih he erminus o he cephalic vein? Which group o nodes ulmaely receive 
blood rom all o hese groups?

• Ideny he axillary arery. From wha vessel does i arise? Ideny and name he branches o he axillary 
arery ha supply he medial, laeral, anerior and poserior walls o he axilla. Wha vessels supply 
blood o he humeral head?

• Ideny he brachial arery and he deep branchial arery. In which comparmen o he arm is each 
locaed?

• Name he comparmens o he orearm. Ideny he radial and ulnar areries, he common inerosseous 
arery and he anerior and poserior inerosseous areries. In which comparmen is each locaed? Which 
areries give rise o he palmar arches?

• Describe he locaon o six pulses wihin he upper limb.

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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8.3 The Hear Exernal and 
Coronary Blood Supply

PREVIOUS

SPECIMENS

• Closed hear model

• All cadaver 1 hears

NEXT

Wha you’ll need:
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8.3   Objecves

NEXTPREVIOUS

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

• ideny he suraces o he hear and he 
chambers ha make up each

• ideny, and describe disribuon o, he 
areries and veins o he coronary circulaon.

2
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8.3   When we las le he sory…… 

NEXTPREVIOUS

When you le he horax o cadaver 1 a 
he end o Uni 1, you had sudied he 
pleural caviy and lungs. You will now 
remove he hear rom he pericardial sac 
so ha you can sudy is exernal eaures, 
and dissec he major coronary vessels.

Recall ha he hear has an apex, a base, 
anerior and diaphragmac suraces and 
righ and le pulmonary suraces. 

IDENTIFY:T
A
S
K

hese suraces on he model o 
he hear.

3
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NEXTPREVIOUS

8.3   The Thymus Gland is Locaed Wihin he Mediasnum

Recall ha he hear is locaed beween he pleural cavies, in he middle mediasnum, and ha he 
anerior mediasnum lies beween i and he inernal surace o he sernum. 

Turn your aenon o he cadaver. A his poin you should see a collecon o adipose ssue in he 
midline, anerior o he hear, and he lungs on eiher side.  While he bulk o he hymus gland is 
locaed in he superior mediasnum, poserior o he manubrium o he sernum, i may exend ineriorly 
ino he anerior mediasnum. The hymus gland is involved in he developmen o he immune sysem, 
parcularly in children and adolescens. I is during hese early lie years ha i is larges in size. In he 
elderly, i is arophied and oen indisnguishable rom adjacen adipose ssue.  Know he locaon o he 
hymus gland, bu do no ry o ideny he hymus gland in your cadaver.

Adipose tissue

Left internal 
thoracic a.

TIV/V vertebral 
level

Pericardial sac

Thymus

Right internal 
thoracic a.

4
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NEXTPREVIOUS

8.3   The Fibrous Pericardium 

 Using blun dissecon (NO SCALPELS!)T
A
S
K

wih large orceps and large, blun closed 
scissors (ask your TA o demonsrae), 
scrape away adipose ssue o horoughly 
clean he anerior surace o he brous 
pericardium.

The brous pericardium denes he 
middle mediasnum. 

I is composed o dense, irregular 
connecve ssue, and as such, is a 
ough, whie, inexensible sack.

5
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NEXTPREVIOUS

8.3   Opening he Fibrous Pericardium

 OPEN he brous pericardium ollowing hese dissecon seps:T
A
S
K

1. Using orceps, li he brous pericardium away rom he hear, and only now may 
you open your scissors. 

2. Genly pierce he brous pericardium in he midline wih he sharp poin o he 
scissors.  Do no inser your insrumen deeply hrough he sack; you are rying o 
avoid impaling he hear.  

3. Cu a vercal sli along he midline o he brous pericardium.  

4. Make wo horizonal slis, one a he op o he sack, he oher a he boom o he 
sack.  

5. You are now able o reec he brous pericardium away rom he hear, like opening 
wo doors.

6
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LOOK a he hear in siuT
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S
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and conrm he srucures ha 
make up he anerior surace o 
he hear: hey are largely he 

Slip your hand beween he righ margin o he hear and he pericardial sac and conrm ha his 
border is made up o he righ arium.

Slip your hand beween he le margin o he hear and he pericardial sac and conrm ha his 
border is made up o he le venricle. 

7

righ venricle, wih anking conribuons 
rom he righ arium and le venricle. 

Slip your hand inerior o he hear 
and eel is diaphragmac surace; 
p i upward o conrm ha i 
consiss largely o he le venricle, 
wih a lesser conribuon rom he 
righ venricle. 
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The superior border o he hear 
is described as consisng o he 
righ and le aria and heir 
appendages (auricles). 
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8.3   The Base and Apex o he Hear

LOOK a he hear in siuT
A
S
K

8

You canno direcly view he 
poserior border (base) o he 
hear, bu slip your hand 
behind i and realize ha i 
consiss largely o he le 
arium wih a conribuon rom 
he righ arium and grea 
vessels     .

Lasly, noce he posion o he 
apex o he hear: i is normally 
in he le h inercosal space 
in he midclavicular line     .
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RUN your ngerT
A
S
K

over he surace o he hear and conrm ha when you mee he limi o he pericardial 
caviy, his membrane reecs ono he inner surace o he pericardial sac o become 
he parieal layer o he serous pericardium. Realize ha he pericardial caviy is a poenal 
space, normally conaining only a capillary layer o serous uid ha acs o lubricae he 
movemen o he hear relave o he pericardial sac.

Remember ha he pericardial sac consiss o wo, used layers: an ouer brous layer o 
he parieal pericardium and an inner serous layer o he parieal pericardium. The brous 
layer is connuous wih he ouermos, CT layer o blood vessels, he unica advena, and 
he serous layer o he parieal pericardium reecs ono he hear o be connuous wih he 
visceral layer o he serous pericardium. The visceral layer o he serous pericardium is 
synonymous wih he epicardium, encounered when one sudies he hisology o he hear.

9
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8.3   Pair 3 Will Remove he Hears rom Cadaver 1 
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Sar by IDENTIFYINGT
A
S
K

he ollowing srucures on he 
model rom he anerior aspec, 
and on he hear in siu:

Laeral o he ligamenum areriosum, ideny a hick cord crossing he arch o he aora; his is he 
le vagus nerve. Using a blun probe, release he vagus nerve rom overlying ssue and ideny is 
recurren branch, passing under he arch o he aora o recur upward o he neck and larynx. The 
main runk o he le vagus nerve connues disally, poserior o he roo o he lung. Do no dissec he 
vagus nerve any urher a his me.

10

• he superior vena cava, 
• he ascending aora, 
• he arch o he aora, and 
• he pulmonary runk.

On he cadaver, slip your nger 
beween he aorc arch and he 
pulmonary runk and ideny he 
ligamenum areriosum     .  
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8.3   Spaces Wihin, and Limis o, he Pericardial Sac 

NEXTPREVIOUS

In PREPARATION orT
A
S
K

removing he hear, esablish he 
limis o he pericardial sac, which 
will deermine your incisions.  

The ormaon o he sinuses will become clear upon learning he developmen o he hear.

Lasly, wih your ngers, explore he limis o he pericardial caviy where visceral pericardium 
covering he grea vessels reecs ono he inner surace o he pericardial sac. 

11

Slip one hand poserior o he hear and 
slide i superiorly; you will encouner a 
dead-end. This is he oblique pericardial 
sinus; realize ha i is bounded on he 
righ by he IVC and superiorly by he 
pulmonary veins. 

Nex, slide your le index nger beween 
he SVC and he ascending aora and 
push i o he (cadaver’s) le unl i 
emerges beween he pulmonary runk 
and he le arial appendage. Your nger 
is in a serous-lined unnel, he ransverse 
pericardial sinus. 
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8.3   Removal o he Hear I

NEXTPREVIOUS

SLIDE a probeT
A
S
K

hrough he ransverse pericardial 
sinus. Inser he blun end o large 
scissors hrough he sinus, anerior 

Now ha he hear is ree rom he diaphragm, li i urher and eel he margins o he oblique sinus 
ormed by he pulmonary veins. Cu hrough he pulmonary veins close o he pericardial sac. All 
vessels having now been cu, i remains only o cu he reecons o serous membrane ha hold he 
hear in place, and remove i.

12

o he probe, and cu hrough he 
pulmonary runk and ascending aora, 
leaving a 1 cm sump o hese vessels 
aached o he hear. 

Connue o work wih large scissors. 

Cu hrough he SVC, leaving a 1 cm 
sump o he vessel aached o he 
righ arium. 

Li he diaphragmac surace o he 
hear o srech he IVC and cu hrough 
i close o he poin where i passes 
hrough he diaphragm. 
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8.3   Removal o he Hear II

NEXTPREVIOUS

COMPARE he poserior surace o he pericardial sac o he diagram provided.T
A
S
K

Ideny he openings o he vessels you have ranseced and he lines o pleural reecon. 
Moisen your cadaver, cover i wih damp clohs and close he body bag while you proceed o 
dissec he hear.

13

The our pairs working on his 
exercise should gaher ogeher a 
one able so ha hey can share and 
sudy all our hears being disseced.

The coronary blood vessels will be 
disseced and heir courses over he 
surace o he hear will be sudied. 
The blood supply o he various walls 
and srucures o he hear will be 
undersood wih reerence o he 
posion o hese vessels on he 
surace o he hear.
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8.3   Progress Check 1

NEXTPREVIOUS

14

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

• Describe he locaon o he hymus gland.

• Name / ideny he chambers ha make up he various suraces o he hear: is anerior surace, is 
poserior surace (base), is inerior (diaphragmac) surace, is righ and le margin. Wha srucures 
dene is superior border?

• Ideny and name he layers ha orm he pericardial sac. Wha is he hisological composion o 
each? Ideny he visceral layer o he serous pericardium. Wha is is synonym, used when describing 
he layers o he hear? Wha occupies he pericardial caviy in lie? Wha is is purpose?

• Ideny he superior vena cava, arch o he aora, pulmonary areries, ligamenum areriosum, le 
vagus nerve and is recurren branch.

• In he cadaver, in he remnans o he pericardial sac, ideny he openings o he IVC, SVC, aora, 
pulmonary runk and pulmonary veins.

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 o he nex sage o he exercise.
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8.3   Surace Feaures I 

NEXTPREVIOUS

IDENTIFY he coronary (ariovenricular) sulcus. T
A
S
K

Ideny he anerior inervenricular 
sulcus, which separaes he righ and 
le venricles and denoes he locaon 
o he inervenricular sepum. 

Noce ha he anerior 
inervenricular sulcus joins he 
coronary sulcus a a righ angle. 

15

Is name comes rom he ac ha i runs around he hear like a crown on a head. I separaes he 
aria, above and behind, rom he venricles, below and in ron. Turn he hear around in your 
hand and conrm his or yoursel. 

Acknowledgments



1/13/2020 Lab 08 2019

emodules.med.utoronto.ca/Anatomy/Lab8/story_html5.html 1/1

Menu
Exercise Selection

8A Pre-lab SLM

8.1 The Heart Internal

8.2 Fascial Compartments and Vasculat…

8.3 The Heart External and Coronary Bl…

1. Resources

2. Objectives

3. When we last left the story...

4. The Thymus Gland is Located Wit…

5. The Fibrous Pericardium

6. Opening the Fibrous Pericardium

7. Surfaces and Borders of the Heart

8. The Base and Apex of the Heart

9. Review of the Pericardia

10. Pair 1 will remove the hearts fro…

11. Spaces Within, and Limits of, the…

12. Removal of the Heart I

13. Removal of the Heart II

14. Progress Check 1

15. Surface Features I

16 S f F II
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8.3   Surace Feaures II

NEXTPREVIOUS

TURN he hear overT
A
S
K

and ollow he anerior inervenricular sulcus ono he diaphragmac (inerior) surace o 
he hear, where i becomes he poserior inervenricular sulcus. 

Ideny he chambers ha make up 
he diaphragmac surace o he 
hear: he le venricle wih a smaller 
conribuon rom he righ venricle.

Ideny he chambers ha make up 
he base (poserior surace) o he 
hear: he le arium wih a smaller 
conribuon rom he righ arium. 
Ideny he pulmonary veins, 
associaed wih he le arium and 
he opening o he IVC associaed 
wih he righ arium.

From is superior aspec, ideny he 
aora and aorc semilunar valve, he 
pulmonary runk and pulmonary 
semilunar valve, and he SVC. 

16
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8.3   Dissecon o he Coronary Vessels 

NEXTPREVIOUS

The coronary areries and cardiac veins largely course in he coronary and inervenricular sulci. They 
lie in a, sandwiched beween he visceral pericardium (epicardium) and he myocardium. You will use 
blun dissecon o ree hem o his a, leaving he vessels exposed and available or laer sudy by 
you and your colleagues. The cardiac veins lie supercial o he coronary areries, so you will 
encouner hem rs in your dissecon. 

17
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Realize ha you have been ollowing his vein in he direcon opposie 
o he ow o blood wihin is lumen. Blood ows in he grea cardiac 
vein runs rom he apex o he hear oward he coronary sinus.

8.3   The Coronary Sinus and Grea Cardiac Vein 

NEXTPREVIOUS

Sar by IDENTIFYING:T
A
S
K

he coronary sinus on he diaphragmac surace o he 
hear lying in he coronary sulcus. The erm “sinus” is 
used o denoe a dilaed space, in his case he wides 
venous vessel o he hear which collecs blood rom mos 
o is major veins. The coronary sinus empes ino he righ 
arium. Is opening is seen in Exercise 8.1, upon sudying 
he inernal eaures o he righ arium. Use a probe, a 
scalpel handle, or closed scissors o careully scrape 
away he a ha surrounds he coronary sinus in order 
o expose he vessel or sudy.

Connuing wih blun dissecon, FOLLOW:T
A
S
K

he coronary sinus oward he le border o he hear. 
Is name changes o he grea cardiac vein. The grea 
cardiac vein connues in he coronary sulcus unl i 
mees he anerior inervenricular sulcus, a which 
poin i descends oward he apex o he hear.

18
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8.3   The Middle and Small Cardiac Veins 

NEXTPREVIOUS

FIND he juncon oT
A
S
K

he middle cardiac vein wih he coronary sinus 
a he poin where he poserior inervenricular 
sulcus mees he coronary sulcus. Again, using 
blun dissecon, clear he a surrounding he 
middle cardiac vein, exposing i along is lengh 
wihin he poserior inervenricular sulcus o he 
apex o he hear. Realize ha he grea and middle 
cardiac vein orm a venous anasomosis a he apex 
o he hear.

I may be dicul o EXPOSET
A
S
K

he small cardiac vein, which runs in he coronary 
sulcus beween he righ arium and righ venricle 
as ar as he righ margin o he hear. I, oo 
empes ino he coronary sinus, close o is 
juncon wih he poserior inervenricular sulcus. 
I you are unable o locae he small cardiac 
vein, sudy i in an alas picure or diagram.

19
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8.3   Anerior Cardiac Veins 

NEXTPREVIOUS

So ar, all he veins you have sudied have been 
ribuaries o he coronary sinus. The anerior 
cardiac veins are no. You will be unable o 
ideny he anerior cardiac veins in your 
dissecon, bu undersand heir signicance 
using he accompanying diagram.

The anerior cardiac veins collec blood rom 
he anerior wall o he righ venricle, and 
drain direcly ino he righ arium. Because 
hey pass supercial o he righ coronary 
arery, you may noce anerior cardiac veins 
when you dissec he righ coronary arery.
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8.3   The Coronary Areries Begin a he Ascending Aora  

NEXTPREVIOUS

TURN your aenon o he ascending aora. T
A
S
K

LOOK ino he righ and le aorc sinusesT
A
S
K

and locae he os     o he righ and le coronary 
areries, respecvely. By inserng he p o a blun 
probe ino he os o each o hese areries in urn, and 
palpang he exernal surace o he aora, you will 
locae he origin o hese areries, and he poin a 
which you will sar your dissecon o hese vessels.

Look down he ascending aora oward he le 
venricle. I you canno see he aorc semilunar valve 
cusps clearly, i migh help o shoren he sump o he 
aora using large scissors. Ideny he aorc semilunar 
valve cusps, righ, le and poserior. Ideny he 
aorc sinuses, righ, le and poserior, behind each o 
he valve cusps. 
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Noce ha he grea cardiac vein is he venous companion o 
boh he anerior inervenricular arery and he circumex arery.

8.3   The Le Coronary Arery  

NEXTPREVIOUS

Having IDENTIFIED:T
A
S
K

he origin o he le coronary arery using a blun 
probe and your nger, sar o remove he a ha 
surrounds i, using blun dissecon, so as o expose 
he vessel. Do no desroy he veins ha you have 
previously exposed. The le coronary arery is shor, 
perhaps a mere hal cenmeer. I biurcaes almos 
immediaely o give he anerior inervenricular (le 
anerior descending) arery and he circumex arery.

WORK careully along he lengh o:T
A
S
K

he anerior inervenricular arery oward he apex 
o he hear, removing a hrough blun dissecon. 
Reurn o he biurcaon o he le coronary arery 
and ollow is oher branch, he circumex arery, in 
he coronary sulcus, around o he diaphragmac 
surace o he hear. A he le margin o he hear, 
you may encouner a le marginal branch. 
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8.3   Righ Coronary Arery I  
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Reurn o he aora o begin your dissecon o he righ 
coronary arery. Again, use he back o a scalpel handle, 
closed scissors or a blun probe o perorm blun dissecon. 

Near he origin o he righ coronary arery:T
A
S
K

Look or he anerior righ arial branch, which 
racs oward he SVC and which, in mos people, 
gives rise o he sinoarial nodal branch.  Connue 
cleaning a rom he righ coronary arery, aking 
care no o damage he anerior cardiac veins, 
should you have ound hem earlier in he 
dissecon. A he righ margin o he hear, you 
may encouner and clean he righ marginal 
branch o he righ coronary arery. Connue 
cleaning he righ coronary arery around o he 
diaphragmac surace o he hear oward he 
juncon o he coronary sulcus wih he poserior 
inervenricular sulcus. A his poin, he righ 
coronary arery urns o ollow he poserior 
inervenricular sulcus oward he apex o he 
hear as he poserior inervenricular arery.
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8.3   Righ Coronary Arery II
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Noce ha he middle cardiac vein is he venous 
companion o he poserior inervenricular arery. 
I is worh menoning ha he AV nodal branch arises 
rom he righ coronary arery a he poin where i 
bends o become he poserior inervenricular arery. 
This is easy o remember once you learn he inernal 
locaon o he AV node adjacen o he opening o he 
coronary sinus in exercise 8.1.
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The archiecure o he coronary blood supply varies beween individuals, as illusraed in he 
accompanying gure. In a signican minoriy o individuals, he poserior inervenricular arery 
arises rom he erminus o he circumex branch o he le coronary arery. Also illusraed, is 
he common variaon in which he SA nodal branch arises rom he le coronary arery.

8.3   Variaons in he Coronary Vasculaure 

NEXTPREVIOUS
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8.3   The Vascular Terriories o he Coronary Areries

NEXTPREVIOUS

26

The accompanying diagram rom Gran’s Alas o 
Anaomy clearly illusraes he disribuon o he 
coronary areries o he venricular walls and 
inervenricular sepum, including major porons o 
he conducng sysem o he hear locaed in he 
inervenricular sepum.

The disribuon o he le coronary arery is in green 
and he disribuon o he righ coronary arery is in 
orange. A cross secon o he hear is shown on he 
boom, and he inervenricular branches o he 
coronary areries are shown on he sernocosal and 
diaphragmac suraces o he hear. 

As can be seen, he le coronary arery, via 
penerang branches o he anerior inervenricular 
arery, supplies ha anerior 2/3 o he 
inervenricular sepum, and hereore he 
ariovenricular bundle and is bundle branches. 
Obsrucon o he anerior inervenricular arery can 
cause ailure o he conducng sysem o he hear.
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8.3   Progress Check 2

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

• Ideny he coronary, and he anerior and poserior inervenricular sulci. Wha srucure lies deep o he 
inervenricular sulci?

• Using he isolaed hear, ideny is various suraces: is anerior surace, is poserior surace (base), is 
inerior (diaphragmac) surace, is righ and le margin. Ideny he chambers ha make up each. 

• Ideny he coronary sinus, grea cardiac vein, middle cardiac vein and small cardiac vein. Which veins 
anasomose a he apex o he hear? Describe he anerior cardiac veins.

• Ideny he aorc semilunar valve cusps, righ, le and poserior, and heir associaed sinuses. Ideny 
he ossa o he righ and le coronary areries wihin he sinuses.

• On he surace o he hear, ideny he le coronary arery, he anerior inervenricular arery, he 
circumex arery, righ coronary arery, he poserior inervenricular arery. Ideny he righ and le 
marginal areries and he sinoarial nodal arery in a leas one o he hears in your lab. Which areries 
anasomose a he apex o he hear? Which areries anasomose a he juncon o he coronary sulcus 
wih he poserior inervenricular sulcus? Where does he AV nodal branch arise?

• Name he venous companion o he anerior inervenricular, circumex, righ coronary and poserior 
inervenricular areries.

• When presened wih a hear surace, be able o describe is blood supply.

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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8.4 The Skeleon o he Upper Limb

PREVIOUS

SPECIMENS

• Hanging skeleon

• Arculaed upper limb

• Loose scapula, clavicle, humerus, radius, ulna

• Arculaed hand

NEXT

Wha you’ll need:
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When you have learned he maerial presened in his exercise, 
you will be able o recognize and describe he:

• bones o he pecoral      girdle      and heir major eaures

• bones o he upper limb and heir major eaures

• bones ha mee o orm he arculaons o he upper limb

8.4   Objecves

NEXTPREVIOUS

2
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8.4   Overview
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The upper limb includes he humerus, radius, ulna and he 
bones o he wris and hand, he carpal bones, 
meacarpals and phalanges.  The upper limbs are aached 
o he axial skeleon by he pecoral girdle, consisng o 
he clavicle and scapula.

Sar by IDENTIFYING:       T
A
S
K

each o hese bones on he arculaed skeleon, he 
arculaed upper limb and rom amongs he 
individual bones wih which you have been supplied. 

3

The pecoral girdle aaches he upper limbs o he axial 
skeleon. I consiss o he clavicles and scapulae. The medial 
end o each clavicle arculaes wih he manubrium o he 
sernum a he sernoclavicular join; his is he only 
arculaon beween he upper limb and he axial skeleon. 
The laeral end o he clavicle arculaes wih acromion o he 
scapula a he acromioclavicular join. Ideny hese joins 
on he arculaed skeleon.
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8.4   The Clavicle 

NEXTPREVIOUS

4

CHOOSE a disarculaed clavicle      T
A
S
K

rom amongs he bones wih which you 
have been provided. 

Dierenae he sernal end rom he acromial 
end by heir shapes: he sernal end is round in 
prole, like a club, while he acromial end is a, 
like a paddle.  Is superior surace, being 
subcuaneous, is smooh, while is inerior surace 
is rough, as i is bound down by ligamens a boh 
is medial and laeral ends. 

On he clavicle in your hand, dierenae is 
superior surace rom is inerior surace. 

Now ha you have idened is medial and 
laeral ends, and dierenaed is superior 
surace rom is inerior surace, deermine 
wheher you are holding a righ or a le clavicle.
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8.4   Feaures o he Scapula I 

NEXTPREVIOUS

5

PICK UP a scapula     T
A
S
K

and sar by dierenang is anerior 
surace rom is poserior surace. Is 
concave anerior surace, he subscapular      

ossa     , accommodaes he convex surace o 
he horax. Is poserior surace is idened by 
he prominen spine o he scapula. 
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8.4   Feaures o he Scapula II
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6

Ideny he glenoid caviy, a eaure o is 
laeral angle, which arculaes wih he head 
o he humerus o orm he shoulder join.  

Ideny he suraces above and below he 
spine, aply named he supraspinous and 
inraspinous ossae.  

Ideny he laeral expansion o he spine o 
he scapula, he acromion process, which 
arculaes wih he laeral end o he clavicle 
o orm he acromioclavicular join. 

Ideny he coracoid process, which exends 
aneriorly rom is laeral angle and serves as a 
poin o aachmen or ligamen and muscles.

IDENTIFY, on he scapula,T
A
S
K

Being roughly riangular, he scapula has 
hree sides and hree angles. 

is medial, laeral and superior 
borders, and is superior inerior 
and laeral angles. 
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8.4   Feaures o he Proximal end o he Humerus 

NEXTPREVIOUS

7

IDENTIFY he head o he humerus,T
A
S
K

which arculaes wih he glenoid ossa o he scapula o orm he shoulder join.  From he 
anerior aspec, ideny is greaer and lesser ubercles. These are racon epiphyses ormed by 
he aachmen o he roaor cu muscles. Beween he wo ubercles, ideny he aply-named 

inerubercular groove. There are wo, disnc, eaures o he humerus ha are described as is 
neck: hese are he anaomical neck, beween is head and ubercles, and he surgical neck, jus disal 
o is ubercles, where he humerus narrows o is sha. The surgical neck is he mos common 
locaon o humeral racures.
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8.4   Radiograph I
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8

Click here or he answer ®
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8.4   Radiograph I
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Since embarking on his exercise, you have idened he ollowing srucures and learned he answers o 
he ollowing quesons:

• Wha is he uncon o he “pecoral girdle”? Wha bones comprise he pecoral girdle?

• On a bony limb, ideny he sernoclavicular and acromioclavicular joins. Wha is he signicance o he 
sernoclavicular join?

• Clavicle: ideny is medial and laeral ends, is superior and inerior suraces, and disnguish a righ 
rom a le clavicle.

• Scapula: Ideny is anerior and poserior suraces, he subscapular ossa and he spine o he scapula. 
Ideny is hree borders and hree angles. Ideny he glenoid caviy (wih wha does i arculae?), 
supraspinous and inraspinous ossae, he acromion process (wih wha does i arculae?), and coracoid 
process (uncon?).

• Proximal humerus: Ideny is head (wih wha does i arculae?), greaer and lesser ubercles, 
inerubercular groove, anaomical neck and surgical neck. Wha is a “racon epiphysis”? Which o 
hese eaures are racon epiphyses? Wha is he signicance o he surgical neck? 

• Be able o ideny he major srucures seen in an AP radiograph o he shoulder.

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 o he nex sage o he exercise.
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The disal humerus arculaes wih boh he ulna and he radius o 
orm he elbow join.

IDENTIFY he humeral condyle.T
A
S
K

Finally, ideny he medial and laeral epicondyles, and heir 
proximal exensions, he medial and laeral supracondylar ridges.  
These are racon epiphyses ha develop in response o he pull o 
he orearm muscles ha arise here.

Pick up he arculaed bony limb and move he elbow hrough 
exion     and exension     . Noce ha in exion, hese ossae 
accommodae eaures o he proximal radius and ulna, 
respecvely. Turn he humerus around, and noce ha rom he 
poserior aspec, only he rochlea is seen. Proximal o he rochlea, 
on is poserior aspec, ideny he olecranon ossa. Again, move 
he arculaed bony limb hrough exion and exension and noce 
ha he olecranon ossa accommodaes he olecranon process, a 
eaure o he proximal ulna.

From is anerior aspec, ideny he wo subdivisions o he 
condyle, he capiulum     , which arculaes wih he 
proximal radius, and he rochlea     , which arculaes wih 

he proximal ulna.  Proximal o he capiulum, ideny he radial 
ossa, and proximal o he rochlea, ideny he coronoid ossa. 
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CHOOSE he radius T
A
S
K

rom amongs he disarculaed bones. 
Ideny is head and neck. 

The head o he radius conribues o wo 
disnc arculaons. The rs o hese is 
he humeroradial join, beween he 
capiulum o he humerus and he concave, 
superior surace o he radial head. The 
second is he proximal radioulnar join, 
beween he rim o he radial head and he 
radial noch o he ulna.

IDENTIFY he radial uberosiy,T
A
S
K

a racon epiphysis ha orms wih he pull 
o he biceps brachii, which aaches here.
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Click here or he answer ®
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CHOOSE he ulnaT
A
S
K

rom amongs he disarculaed bones. Ideny is rochlear noch, 
coronoid process and olecranon process. Pick up he humerus and 
arculae he rochlear noch o he ulna wih he rochlea o he 

On he disarculaed ulna, IDENTIFY:T
A
S
K

he radial noch on he laeral aspec o is proximal end.  Pick up 
he radius, and arculae he rim o is head wih he radial noch 
o he ulna. These wo suraces orm he proximal radioulnar join. 

humerus. Move he bones hrough exion and exension.  Noce ha he 
coronoid process o he ulna occupies he coronoid ossa o he humerus 
in exion.  Noce ha he olecranon process o he ulna occupies he 
olecranon ossa o he humerus in exension.

The head o he radius is held in place by he annular ligamen      , 
which surrounds he radial head and holds i agains he radial noch 
o he ulna.
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Click here or he answer ®
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sharp inerosseous      borders o he radius and 
ulna. When he radius and ulna are arculaed, hese 
borders ace each oher     .
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8.4   The Disal Radius and Ulna 

IDENTIFY he disal end o he ulna,T
A
S
K

known as is head. Inspec he inerior surace o 
he disal radius and noce ha i is smooh and 
concave. I arculaes wih carpal bones o orm he 

IDENTIFY he T
A
S
K

15

radiocarpal or wris join. Ideny, on he medial aspec o 
is disal end, he ulnar noch o he radius. I arculaes 
wih he head o he ulna in he ormaon o he disal 
radioulnar join. Ideny he syloid processes o he radius 
and o he ulna. These guide endons across he disal aspec 
o he wris ino heir poins o inseron in he hand.

The inerosseous borders o he radius and ulna are 
joined by he anebrachial      inerosseous membrane. 
Like he crural inerosseous membrane ha joins he 
bia and bula in he leg, he anebrachial inerosseous 
membrane uncons largely o increase surace area or 
muscular aachmen.
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radiocarpal or wris join. Ideny, on he medial aspec o 
is disal end, he ulnar noch o he radius. I arculaes 
wih he head o he ulna in he ormaon o he disal 
radioulnar join. Ideny he syloid processes o he radius 
and o he ulna. These guide endons across he disal aspec 
o he wris ino heir poins o inseron in he hand.

The inerosseous borders o he radius and ulna are 
joined by he anebrachial      inerosseous membrane. 
Like he crural inerosseous membrane ha joins he 
bia and bula in he leg, he anebrachial inerosseous 
membrane uncons largely o increase surace area or 
muscular aachmen.
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Flexion and exension are he only movemens ha occur a he elbow join. In 
supinaon and pronaon, he radius roaes around he saonary ulna so as o urn 

he palm aneriorly and poseriorly, respecvely. These movemens occur a he 
proximal and disal radioulnar joins.
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USING he arculaed handT
A
S
K

wih which you’ve been provided, look a 
he eigh carpal      bones and noce ha 
hey are arranged in wo rows o our 

bones. Ideny he bones o he proximal row: 
rom laeral o medial      hey are he scaphoid, 
lunae, riquerum, and anerior o he 
riquerum is he pisiorm.  Ideny he ubercles 
o he rapezium and scaphoid projecng 
aneriorly rom he laeral aspec o he wris.  
Ideny he bones o he disal row: rom laeral 
o medial hey are he rapezium, rapezoid, 
capiae and hamae. Ideny he hook o he 
hamae projecng aneriorly rom he medial 
aspec o he wris.
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USING he arculaed handT
A
S
K

wih which you’ve been provided, look a 
he eigh carpal      bones and noce ha 
hey are arranged in wo rows o our 

bones. Ideny he bones o he proximal row: 
rom laeral o medial      hey are he scaphoid, 
lunae, riquerum, and anerior o he 
riquerum is he pisiorm.  Ideny he ubercles 
o he rapezium and scaphoid projecng 
aneriorly rom he laeral aspec o he wris.  
Ideny he bones o he disal row: rom laeral 
o medial hey are he rapezium, rapezoid, 
capiae and hamae. Ideny he hook o he 
hamae projecng aneriorly rom he medial 
aspec o he wris.

The scaphoid is by ar he mos commonly 
racured carpal bone. In abou 10% o 
individuals he blood supply o he scaphoid 

Fracure o he Scaphoid I
N
F
O

bone is derived rom a single arery ha eners he 
disal aspec o he bone and raverses i o supply 
is proximal poron. I his arery is damaged in a 
racure o he scaphoid bone, avascular necrosis      
occurs.
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he meacarpals, enumeraed I o V, laeral 
o medial. Ideny he base (proximal end) 
and head (disal end) o each.

he carpal bones orm a concave surace, 
he carpal arch, he medial wall o which 
is ormed by he pisiorm and hook o he 

8.4   Bones o he Wris and Hand II 
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18

NOTICE ha aneriorly, T
A
S
K

IDENTIFY he bones o he hand, T
A
S
K

hamae, and he laeral wall o which is ormed 
by he ubercles o he rapezium and scaphoid.

Ideny he bones o he humb and digis, he 
phalanges. There are wo phalanges in he 
humb, proximal and disal, while here are hree 
phalanges in each digi, proximal, middle and 
disal. Ideny he base and head o each.

In he accompanying X-ray     , nd as many eaures 
o he bones o he hand as possible. Remember 
ha X-rays superimpose srucures ha are in ron 
/ behind each oher. 
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he meacarpals, enumeraed I o V, laeral 
o medial. Ideny he base (proximal end) 
and head (disal end) o each.

he carpal bones orm a concave surace, 
he carpal arch, he medial wall o which 
is ormed by he pisiorm and hook o he 
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NOTICE ha aneriorly, T
A
S
K

IDENTIFY he bones o he hand, T
A
S
K

hamae, and he laeral wall o which is ormed 
by he ubercles o he rapezium and scaphoid.

Ideny he bones o he humb and digis, he 
phalanges. There are wo phalanges in he 
humb, proximal and disal, while here are hree 
phalanges in each digi, proximal, middle and 
disal. Ideny he base and head o each.

In he accompanying X-ray     , nd as many eaures 
o he bones o he hand as possible. Remember 
ha X-rays superimpose srucures ha are in ron 
/ behind each oher. 

1.

2.

3.

4. 5. Answer:
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NOTICE ha aneriorly, T
A
S
K

IDENTIFY he bones o he hand, T
A
S
K

hamae, and he laeral wall o which is ormed 
by he ubercles o he rapezium and scaphoid.

Ideny he bones o he humb and digis, he 
phalanges. There are wo phalanges in he 
humb, proximal and disal, while here are hree 
phalanges in each digi, proximal, middle and 
disal. Ideny he base and head o each.

In he accompanying X-ray     , nd as many eaures 
o he bones o he hand as possible. Remember 
ha X-rays superimpose srucures ha are in ron 
/ behind each oher. 
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The wris join is properly called he radiocarpal join. 
Noce ha he ulna is no par o his name! Tha’s 
because he ulna does no arculae direcly wih he 
carpal bones in he ormaon o his join. The hand is 
carried, via he carpal bones, on he disal radius.

Noce in boh o he accompanying gures ha a 
brocarlagenous arcular disc is idened lying beween 
he disal ulna and he riquerum. This disc exends rom he 
medial aspec o he disal radius o he syloid process o 
he ulna. I excludes he ulna rom arculang wih he 
proximal row o carpal bones. Noce urher ha he concave 
surace o he radius and arcular disc arculaes wih he 
convex surace ormed by he proximal row o carpal bones. 

This join permis exion / exension and abducon / 
adducon o occur a he wris     .
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Since embarking on his exercise, you have idened he ollowing srucures and learned he answers o 
he ollowing quesons:

• Disal humerus: ideny he humeral condyle, capiulum, rochlea, and he medial and laeral epicondyles 
and supracondylar ridges. Which o hese are racon epiphyses? Ideny he radial ossa, coronoid 
ossa and olecranon ossa. Wha occupies each o hese ossae in exion / exension?

• Proximal radius: ideny he radial head and neck. In wha wo arculaons does he radial head 
parcipae? Ideny he radial uberosiy. 

• Proximal ulna: ideny he rochlear noch, coronoid process and olecranon process. Wha arculaes 
wih he rochlear noch? How are he coronoid and olecranon processes accommodaed in exion and 
exension, respecvely? Ideny he radial noch o he ulna. Wih wha does i arculae? Wha 
ligamen sabilizes his arculaon?

• Be able o ideny he major srucures seen in AP and laeral radiographs o he elbow.
• Disal radius and ulna: ideny he ulnar head and syloid process. Ideny he arcular surace o he 

disal radius and is syloid process. Wih wha bones does he disal radius arculae? Ideny he 
inerosseous borders o he radius and ulna. Wha aaches here and wha is he uncon o his 
srucure? Demonsrae he movemens ha occur beween he radius and ulna.

• Ideny he eigh carpal bones, he ubercle o he scaphoid and he hook o he hamae. Wha srucures 
orm he medial and laeral walls o he carpal arch?

• Ideny meacarpals I - V, he phalanges associaed wih each digi and he bases and heads o each.
• Be able o ideny he major srucures seen in an AP radiograph o he wris and hand.

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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