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Uni 3 Overview

PREVIOUS

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

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

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

8.3 The Heart External and Coronary Bloo…

8.4 The Skeleton of the Upper Limb

Unit 3 Field Trips

Acknowledgements

Search...

Lab 08 2019

Lab 8 Insrucons

PREVIOUS NEXT

Lab 8 is spread over wo hal-days, one in each o Weeks 18 and 19. Each lab session begins wih a Lab 
RAT on Pre-lab Exercise 8A. Arrive 10 minues early so ha you can log ino Turning Poin. I you 
encouner problems wih he app on your phone, you will hen have me o log in on a compuer and 
be ready o sar he quiz a 9:00. 

Aer he Lab RAT, each pair will sar wih he exercise ha corresponds o heir pair number (i.e. pair 
1 sars wih exercise 8.1, pair 2 wih 8.2, ec.). Pairs will have 90 minues o complee he asks 
associaed wih a given saon beore he TA announces ha i is me o roae o he nex saon. 

Pairs 2Pairs 3Pairs 4Ex. 4 Bones

Pairs 4Pairs 1Pairs 2Pairs 3Ex. 3 The Hear Exernal

Pairs 3Pairs 4Pairs 1Pairs 2Ex. 2 Comparmens and BVs

Pairs 2Pairs 3Pairs 4Pairs 1Ex. 1 The Hear Inernal

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: Inroducon o he Cardiac Cycle

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

• describe he skeleon o he hear and is srucural and 
unconal imporance.

• describe he uncon o he ariovenricular and semilunar 
valves during he sages o he cardiac cycle.

• describe he componens o he conducng sysem o he 
hear and heir locaons.
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8A   Inroducon o The Cardiovascular Sysem

NEXTPREVIOUS

I you are unamiliar wih he blood vascular sysem, 
he accompanying diagram is a good place o sar. I 
shows ha he righ arium receives deoxygenaed 
blood rom he sysemic circulaon (“general body”) 
via he SVC     and he IVC     . This blood is pumped 
rom he righ arium o he righ venricle, and rom 
here ino he pulmonary circulaon. Gas exchange 
occurs in he lungs, and oxygenaed blood reurns o 
he hear, his me o he le arium. 

Blood is pumped rom he le arium ino he le 
venricle, and rom here ino he sysemic circulaon. 
Once again, gas exchange akes place and he 
peripheral ssues are supplied wih oxygen and have 
carbon dioxide removed. The cycle repeas wih blood 
reurning, via he SVC and IVC, o he righ arium.

The conracon o he aria occurs simulaneously, ollowed by he simulaneous conracon o he 
venricles. The conracon o he hear is coordinaed by specialized myocardial cells ha make up he 
conducng sysem o he hear. 

Valves conrol he movemen o blood hrough he chambers o he hear. The righ and le ariovenricular 
valves conrol he ow o blood rom he aria o he venricles. The pulmonary and aorc semilunar 
valves conrol he ow o blood ou o he righ and le venricles, respecvely.

2
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8A   Venricular Sysole

NEXTPREVIOUS

A valve, by denion, permis one-way ow. 

The conracon o venricular myocardium during 
venricular sysole increases pressure in hese 
chambers. Because o he disnc srucure o he 
valves, his increased pressure orces he 
semilunar valves open and he ariovenricular 
valves closed. 

This ensures he one-way ow o blood during 
venricular sysole hrough he opened 
semilunar valves and ino heir eeren vessels, 
he pulmonary runk and he ascending aora. 
Meanwhile, because he ariovenricular valves 
are orced shu during venricular sysole, he 
backow o blood ino he aria is prevened. 

3
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8A   Valves and Venricular Sysole

NEXTPREVIOUS

Srucure-uncon relaonship o he 
ariovenricular valves during venricular sysole:

Increased venricular pressure during venricular 
sysole orces he ariovenricular valve cusps 
agains each oher, hus closing he valve. The 
ariovenricular valve cusps are prevened rom 
inverng, and hus perming backow o blood 
ino he aria, because hey are ehered o he 
venricular oor by he chordae endineae and 
he papillary muscles     . 

The closure o he ariovenricular valve cusps is 
he cause o he rs hear sound, “lub”.

Srucure-uncon relaonship o he semilunar 
valves during venricular sysole: 

The same increase in venricular pressure during 
venricular sysole orces he semilunar valve 
cusps agains he wall o he eeren vessel, hus 
opening he semilunar valves.

4
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8A   Valves and Venricular Sysole
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Srucure-uncon relaonship o he 
ariovenricular valves during venricular sysole:

Increased venricular pressure during venricular 
sysole orces he ariovenricular valve cusps 
agains each oher, hus closing he valve. The 
ariovenricular valve cusps are prevened rom 
inverng, and hus perming backow o blood 
ino he aria, because hey are ehered o he 
venricular oor by he chordae endineae and 
he papillary muscles     . 

The closure o he ariovenricular valve cusps is 
he cause o he rs hear sound, “lub”.

Srucure-uncon relaonship o he semilunar 
valves during venricular sysole: 

The same increase in venricular pressure during 
venricular sysole orces he semilunar valve 
cusps agains he wall o he eeren vessel, hus 
opening he semilunar valves.
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  NEXTPREVIOUS

Srucure-uncon relaonship o he semilunar 
valves during venricular diasole: 

When he venricular myocardium relaxes, 
venricular pressure alls below ha o heir 
eeren vessels, he pulmonary runk and 
ascending aora. This reverses he pressure 
dierenal beween hese blood lled spaces, 
avouring he reurn o blood o he venricles. 
However, blood lls he sinuses     o he valve 
cusps     , orcing hem agains each oher and 
closing he valves. This srucure-uncon 
relaonship prevens he backow o blood ino 
he venricles during venricular diasole. 

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

Meanwhile, lling o he righ and le aria occurs 
wih venous reurn rom he sysemic and 
pulmonary sysems, respecvely. Conracon o 
he arial myocardium orces he ariovenricular 
valves open and lls he venricles. 

8A   Valves and Venricular Diasole 5

NEXTPREVIOUS
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Srucure-uncon relaonship o he semilunar 
valves during venricular diasole: 

When he venricular myocardium relaxes, 
venricular pressure alls below ha o heir 
eeren vessels, he pulmonary runk and 
ascending aora. This reverses he pressure 
dierenal beween hese blood lled spaces, 
avouring he reurn o blood o he venricles. 
However, blood lls he sinuses     o he valve 
cusps     , orcing hem agains each oher and 
closing he valves. This srucure-uncon 
relaonship prevens he backow o blood ino 
he venricles during venricular diasole. 

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

Meanwhile, lling o he righ and le aria occurs 
wih venous reurn rom he sysemic and 
pulmonary sysems, respecvely. Conracon o 
he arial myocardium orces he ariovenricular 
valves open and lls he venricles. 

8A   Valves and Venricular Diasole 5
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Ausculaon Posions:I
N
F
O

Because sound ravels in uid, he sound o a valve closing is carried, and bes heard, “downsream”. 
Thus, he ausculaon posions or each valve is locaed disal o, and no over, he valve being 
lisened o. 
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As you learned in he hisology eModule on muscle ssue, 
cardiac muscle is inrinsically conracle.; i.e. individual 
myocardial cells conrac in he absence o neural inpu. 
You’ll also recall ha elecrical impulses ravel beween 
adjacen myocardial cells via gap juncons. 

In order or his inrinsically conracle ssue o do useul work 
– i.e. o move blood rom one chamber o he nex – he 
conracon o he myocardium mus be coordinaed. This is he 
uncon o he he conducng sysem o he hear.  I ensures 
ha he wo aria conrac and empy simulaneously while he 
venricles are relaxed, and hen ha he wo venricles conrac 
and empy simulaneously while he aria are relaxed. 

The conducng sysem o he hear consiss o specialized 
myocardial cells ha orm he:

• sinoarial, or SA node, 
• ariovenricular, or AV node
• ariovenricular or AV bundle
• righ and le bundle branches 
• Purkinje bres

Signals passing hrough his sysem o specialized myocardial 
cells coordinaes he conracon o he arial and 
venricular myocardium.

7
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However, i myocardial cells are joined by gap juncons, wha prevens he spread o elecrical signals, and 
hereore conracon, rom he arial myocardium direcly o he venricular myocardium? Read on….

The brous skeleon o he hear is composed o dense connecve ssue. I orms brous rings around each 
o he our hear valves. Because dense CT is inexensible, hese rings dene he size o he opening o 
each valve. The brous rings provide aachmen or he valve cusps. They also provides aachmen or 
he myocardium o he arium and ha o he venricles. In addion, i provides an insulang barrier 
beween he wo, hus prevenng he direc spread o conracle impulses rom he myocardium o 
he aria o ha o he venricles. Thereore, he conracon o he venricles mus wai or he impulse o 
arrive rom he AV node by way o he AV bundle, which passes hrough he brous skeleon o he hear, as 
shown below.

8

The hear valves as seen wih he 
aria removed.
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Cardiac myocyes are inrinsically 
conracle; he individual cells conrac in 
he absence o any inpu. The conducng 
sysem synchronizes his conracle 
acviy, and hereore ensures ha he 
ssue, and hereore he organ, uncons 
as a coordinaed uni o propel blood 
hrough he pulmonary and sysemic 
vasculaure.

The auonomic nervous sysem acs as a 
“volume conrol”; i regulaes he rae 
and orce o conracon o he hear, and 
hereore, cardiac oupu.  The 
sympahec and parasympahec 
divisions o he ANS come ogeher o 
orm he cardiac plexus. Nerves arising 
rom he cardiac plexus innervae he 
componens o he conducng sysem, he 
myocardium and coronary blood vessels.
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Sympahec acvaon increases he rae and orce o conracon o he hear. 

Sympahec oupu desned o innervaed arges 
in he ace and horax arises rom he upper our or 
ve horacic spinal levels. Preganglionic bres 
desned o innervaed he hear join he 
sympahec chain hrough he whie rami 
communicanes and synapse ono posganglionic 
neurons in cervical and upper horacic ganglia. 
Axons arising rom hese posganglionic 
sympahec neurons orm cardiac splanchnic 
nerves which conribue o he cardiac plexus.
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Parasympahec acvaon decreases boh hear 
rae and orce o conracon. In addion, i 
consrics coronary areries.

Cardiac branches o he vagus nerves join he 
cardiac plexus. The plexus hus conains a mixure 
o sympahec and parasympahec bres. I 
consiss o a supercial par beween he aorc 
arch and he pulmonary runk, and a deep par 
beween he aorc arch and he racheal 
biurcaon. Parasympahec ganglia conaining 
parasympahec posganglionic neurons are locaed 
boh in he plexus and in he walls o he aria.
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Sensory bres rom he hear ravel wih boh he vagus nerves and he 
sympahec cardiac nerves. 

Vagal sensory bres carry inormaon such as blood gas and blood pressure 
rom he aorc body and sinus, respecvely     . This inormaon reurns o he 
brainsem wih he vagus nerves, and inorms cardiac reex uncon.

Sensory bres raveling wih he sympahec cardiac nerves carry 
nocicepve     signals ha are inerpreed by he CNS as pain. Cardiac 
nocicepors respond srongly o ischemia     , as occurs during myocardial 
inarcon     . These signals ravel along sensory bres in he sympahec 
cardiac nerves back o cervical and upper horacic levels o he sympahec 
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 
sympahec moor oulow originaed. The cell bodies o hese sensory bres 
are locaed in dorsal roo ganglia a hese same levels.

8A   Sensory Innervaon o he Hear 

NEXTPREVIOUS
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Reerred PainI
N
F
O

In he spinal cord, sensory bres rom he hear overlap wih sensory bres 
reporng nocicepon rom he corresponding dermaomes. The CNS canno 
dierenae he sources o he incoming nocicepve signals, and inerpres 
i as coming rom body wall. Thus, cardiac pain reers o he medial arm 
and upper ches, which are he dermaomes corresponding o he level 
o sympahec oulow o he hear. 
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Par 2: Inroducon o he Upper Limb

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

• deep ascia o he upper limb

• ascial comparmens o he upper limb

• supercial veins o he upper limb

13
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In he upper limb i orms he brachial 
ascia o he arm     and he 
anebrachial ascia o he orearm     . 
Sepae exend rom his enveloping 
ascia o he bones o he limb, 
creang comparmens ha conain 
groups o muscles and heir nerves, 
blood vessels and lymphacs.  The 
muscles wihin a comparmen oen 
have common acons and nerve 
supplies, as you will learn in Uni 5, 
nex Sepember. For now, you will 
ocus on he ascia, ascial 
comparmens and vasculaure o he 
upper limb.

As in he res o he body, deep o he skin o he upper limb is a layer o loose connecve ssue (CT) ha 
conains a variable amoun o adipose. This is he supercial ascia and can also be called he hypodermis. 

As in he lower limb, he deep ascia o he arm orms a sleeve-like srucure ha encloses is muscles and 
aaches o bone a joins (shoulder, elbow, wris, and joins o he hand). 

14
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Dense CT inermuscular sepae emanang rom he brachial ascia merge wih he perioseum o he 
humerus o subdivide he arm ino wo comparmens: anerior and poserior. The muscles in each o 
hese comparmens have common acons, wih he muscles o he anerior comparmen exing      he 
elbow and he muscles o he poserior comparmen exending      he elbow. 
The radius and ulna are joined by a dense shee o CT, he anebrachial inerosseous membrane. In 
addion, dense CT inermuscular sepae emanang rom he deep ascia o he orearm, he anebrachial 
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ascia, merge wih he perioseum 
o he radius and ulna.  These CT 
srucures subdivide he orearm 
ino wo comparmens: anerior 
and poserior. 

The muscles in each o hese 
comparmens have common 
acons, wih he muscles o he 
anerior comparmen exing he 
wris and joins o he hand and 
he muscles o he poserior 
comparmen exending he wris 
and joins o he hand     . 
Muscles o hese comparmens 
work synergiscally o adduc and 
abduc he wris. 
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Dense CT inermuscular sepae emanang rom he brachial ascia merge wih he perioseum o he 
humerus o subdivide he arm ino wo comparmens: anerior and poserior. The muscles in each o 
hese comparmens have common acons, wih he muscles o he anerior comparmen exing      he 
elbow and he muscles o he poserior comparmen exending      he elbow. 
The radius and ulna are joined by a dense shee o CT, he anebrachial inerosseous membrane. In 
addion, dense CT inermuscular sepae emanang rom he deep ascia o he orearm, he anebrachial 
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ascia, merge wih he perioseum 
o he radius and ulna.  These CT 
srucures subdivide he orearm 
ino wo comparmens: anerior 
and poserior. 

The muscles in each o hese 
comparmens have common 
acons, wih he muscles o he 
anerior comparmen exing he 
wris and joins o he hand and 
he muscles o he poserior 
comparmen exending he wris 
and joins o he hand     . 
Muscles o hese comparmens 
work synergiscally o adduc and 
abduc he wris. 
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As you know, here are wo ses o veins in he body, deep and 
supercial. Deep veins accompany areries, usually wih he same 
name. Supercial veins have no accompanying areries. In he arm, 
deep veins are locaed, wih heir companion areries, wihin he 
ascial comparmens amongs he muscles, while supercial veins 
run in he loose, supercial ascia o he upper limb. Shunng o 
blood beween he wo ses o veins uncons in emperaure 
regulaon. The greaer he volume o blood reurning o he hear 
via he supercial veins, he greaer he hea loss, and vice versa. 

Supercial veins o he arm end by draining ino deep veins. The 
deep veins hen ulmaely drain ino he SVC, hus reurning venous 
blood o he righ arium.

The dorsal venous arch collecs blood rom he hand and drains i 
proximally, oward he hear. The dorsal venous arch leads medially 
o he basilic vein, and leads laerally o he cephalic vein. 
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VenipuncureI
N
F
O

The cephalic vein passes hrough he anaomical snuox     , a landmark on he dorsolaeral aspec 
o he wris dened by he endons o muscles ha posion he humb     . The cephalic vein is easily 
ound here, parcularly wih venous disenon ollowing applicaon o a ournique. This vein is a 
common sie o shor-erm venous cannulaon.
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Aer passing hrough he anaomical snuox, he 
cephalic vein ascends along he laeral aspec o he 
arm. Ulmaely, he cephalic vein runs in he groove 
beween he deloid and pecoralis major muscles (he 
“delopecoral groove”) and ends a he delopecoral 
(clavipecoral) riangle.  A he clavicle, he cephalic vein 
pierces he deep ascia and unies wih 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 beween 
he elbow and he shoulder, i pierces he brachial ascia. 

When he basilic vein pierces he brachial ascia i unies 
wih he brachial veins     , he deep veins o he arm.  
When his deep vein, hus ormed, passes ino he axilla, 
i becomes he axillary vein. 

17

The Median Cubial VeinI
N
F
O

The cubial ossa is he region anerior o he elbow. 
The median cubial vein is a supercial vein ha 
joins he cephalic and basilic veins.  I is a common 
sie o phleboomy. 
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When you have learned he maerial presened in his 
exercise, you will be able o:

• Ideny he suraces o he hear and he chambers 
ha make up each

• ideny and describe he inernal eaures o he 
aria and venricles.

• ideny and describe he eaures o he 
ariovenricular and semilunar valves.

• ideny and describe he locaons o he 
componens o he conducng sysem o he hear.

2
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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 sudy is 
inernal eaures.

Recall ha he hear has an apex, a base, 
anerior and diaphragmac suraces and 
righ and le pulmonary suraces. 

3

IDENTIFY:T
A
S
K

hese suraces on he model o 
he hear.
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LOOK a he hear in siuT
A
S
K

and conrm he srucures ha 
make up he anerior surace o 
he hear: hey are largely he 

Slip your hand beween he righ margin o he hear and he pericardial sac and conrm ha his 
border is made up o he righ arium.

Slip your hand beween he le margin o he hear and he pericardial sac and conrm ha his 
border is made up o he le venricle. 

4

righ venricle, wih anking conribuons 
rom he righ arium and le venricle. 

Slip your hand inerior o he hear 
and eel is diaphragmac surace; 
p i upward o conrm ha i 
consiss largely o he le venricle, 
wih a lesser conribuon rom he 
righ venricle. 
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The superior border o he hear aligns wih he sie o enry 
/ exi i he grea vessels, and wih he superior border o he 
righ and le aria and heir appendages (auricles). 

NEXTPREVIOUS

8.1   The Base and Apex o he Hear

LOOK a he hear in siuT
A
S
K

5

You canno direcly view he 
poserior border (base) o he 
hear, bu slip your hand behind 
i and realize ha i consiss 
largely o he le arium wih a 
conribuon rom he righ 
arium and grea vessels     .

Lasly, noce he posion o he 
apex o he hear: i is normally 
in he le h inercosal space 
in he midclavicular line     .
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8.1   Review o he Pericardia

NEXTPREVIOUS

RUN your ngerT
A
S
K

over he surace o he hear and conrm ha when you mee he limi o he pericardial 
caviy, he visceral layer o he serous pericardium reecs ono he inner surace o he 
pericardial sac o become he parieal layer o he serous pericardium. Realize ha he 
pericardial caviy is a poenal space, normally conaining only a capillary layer o serous uid 
ha acs o lubricae he movemen o he hear relave o he pericardial sac.

Remember ha he pericardial sac consiss o wo, used layers: an ouer brous layer o 
he parieal pericardium and an inner serous layer o he parieal pericardium. The brous 
layer is connuous wih he ouermos, CT layer o blood vessels, he unica advena, and 
he serous layer o he parieal pericardium reecs ono he hear o be connuous wih he 
visceral layer o he serous pericardium. The visceral layer o he serous pericardium is 
synonymous wih he epicardium, encounered when one sudies he hisology o he hear.

6
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8.1   Pair 1 Will Remove he Hears rom Cadaver 2 

NEXTPREVIOUS

Sar by IDENTIFYINGT
A
S
K

he ollowing srucures on he 
model rom he anerior aspec, 
and on he hear in siu:

Laeral o he ligamenum areriosum, ideny a hick cord crossing he arch o he aora; his is he 
le vagus nerve. Using a blun probe, release he vagus nerve rom overlying ssue and ideny is 
recurren branch, passing under he arch o he aora o recur upward o he neck and larynx. The 
main runk o he le vagus nerve connues disally, poserior o he roo o he lung. Do no dissec he 
vagus nerve any urher a his me.

7

• he superior vena cava, 
• he ascending aora, 
• he arch o he aora, and 
• he pulmonary runk.

On he cadaver, slip your nger 
beween he aorc arch and he 
pulmonary runk and ideny he 
ligamenum areriosum     .  
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8.1   Spaces Wihin, and Limis o, he Pericardial Sac 

NEXTPREVIOUS

In PREPARATION orT
A
S
K

removing he hear, esablish he 
limis o he pericardial sac, which 
will deermine your incisions.  

The ormaon o he sinuses will become clear upon learning he developmen o he hear.

Lasly, wih your ngers, explore he limis o he pericardial caviy where visceral pericardium 
covering he grea vessels reecs ono he inner surace o he pericardial sac. 

8

Slip one hand poserior o he hear and 
slide i superiorly; you will encouner 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 beween 
he SVC and he ascending aora and 
push i o he (cadaver’s) le unl i 
emerges beween he pulmonary runk 
and he le arial appendage. Your nger 
is in a serous-lined unnel, he ransverse 
pericardial sinus. 
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8.1   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, anerior 

Now ha he hear is ree rom he diaphragm, li i urher 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 reecons o serous membrane ha hold he 
hear in place, and remove i.

9

o he probe, and cu hrough he 
pulmonary runk and ascending aora, 
leaving a 1 cm sump o hese vessels 
aached o he hear. 

Connue o work wih large scissors. 

Cu hrough he SVC, leaving a 1 cm 
sump o he vessel aached o he 
righ arium. 

Li he diaphragmac surace o he 
hear o srech 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

NEXTPREVIOUS

COMPARE he poserior surace o he pericardial sac o he diagram provided.T
A
S
K

Ideny he openings o he vessels you have ranseced and he lines o pleural reecon. 
Moisen your cadaver, cover i wih damp clohs and close he body bag while you proceed o 
dissec he hear.

10

The our pairs working on his 
exercise should gaher ogeher a 
one able so ha hey can share and 
sudy all our hears being disseced.

The our chambers o he hear will 
be opened, he conained cloed 
blood will be removed, and he 
inernal eaures will be sudied. Be 
warned ha he cloed blood will be 
quie 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 idened he ollowing srucures and learned he answers o 
he ollowing quesons:

• Name / ideny he chambers ha make up he various suraces o he hear: is anerior surace, is 
poserior surace (base), is inerior (diaphragmac) surace, is righ and le margin. Wha srucures 
dene is superior border?

• Ideny and name he layers ha orm he pericardial sac. Wha is he hisological composion o 
each? Ideny he visceral layer o he serous pericardium. Wha is is synonym, used when describing 
he layers o he hear? Wha occupies he pericardial caviy in lie? Wha is is purpose?

• Ideny he superior vena cava, arch o he aora, pulmonary areries, ligamenum areriosum, le 
vagus nerve and is recurren branch.

• In he cadaver, in he remnans o he pericardial sac, ideny he openings o he IVC, SVC, aora, 
pulmonary runk and pulmonary veins.

I you are sased wih your abiliy o ideny hese srucures and answer hese quesons, call your TA 
over or conrmaon and or permission o move on o he nex sage 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 Arium 
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INSERT he ps o large scissors inoT
A
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K

he p o he righ auricle a 1. Cu horizonally 
across he juncon o he SVC o he arium o 
2. Inser your scissors again a 1 and cu jus 

12

shy o he coronary sulcus unl 
you mee he IVC a 3. Turn your 
scissors, and cu horizonally 
across he juncon o he IVC, 
around he back, o 4. Reec he 
ap o he arial wall, remove he 
blood clos wih orceps. 
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ha i has wo disncly dieren inernal suraces: one poron o he arium has a very smooh 
surace, while he oher is very rough in exure. This reecs developmen o he arium rom wo 
separae embryologic ubes, one, he sinus venosus, which ulmaely ormed he venae cavae, and 

8.1   The Inerior o he Righ Arium 

NEXTPREVIOUS

Look inside he righ arium and OBSERVET
A
S
K

Noe he locaons o he componens o he conducng 
sysem o he hear wihin he righ arial wall: 
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he oher which ulmaely ormed he walls o he hear. Wih reerence o he accompanying diagram, 
ideny he pecnae     muscles, he crisa erminalis, he opening o he SVC, he opening o he IVC, 
he opening o he coronary sinus     , and he ossa ovalis     .  

• he sinoarial (SA) node is locaed a he 
superior p o he crisa erminalis where i 
mees he SVC. Impulses ha originae a he 
SA node spread hrough he myocardium o 
boh aria, hus riggering arial sysole. 

• he ariovenricular (AV) node is locaed in 
he inerarial sepum     , 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 elecrical properes o his 
group o cells. This delay permis he aria o 
complee heir empying beore he onse o 
venricular sysole. 
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8.1   Opening he Righ Venricle I

NEXTPREVIOUS

You will use your ngers o explore he inside o he righ venricle and deermine, by eel, he correc 
place o make he cus hrough he wall o his chamber using your large scissors.

INSERT an index nger hrough he pulmonary runk and locae he pulmonary T
A
S
K

semilunar valve. Proceed wih cauon; do no damage he semilunar valve cusps in passing your 
nger hrough he valve.  Make your rs cu horizonally, rom 1 o 2, immediaely below he 
level o he valve cusps. 
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Inser your nger again hrough he 
pulmonary semilunar valve and eel he 
inervenricular sepum. Cu rom 2 o 3, 
along he edge o his muscular wall. 

Pu your nger hrough he opening 
you’ve creaed in he venricular wall 
parallel o he ariovenricular (coronary) 
sulcus and eel or he anerior cusp o he 
righ ariovenricular valve. Cu rom 1 o 4 
hrough he wall o he venricle, wihou 
cung he anerior cusp o his valve. 

Leave he ap o venricular wall aached 
o he hear along he line rom 3 o 4. 
Remove he cloed blood wih orceps. 
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8.1   The Inerior o he Righ Venricle

NEXTPREVIOUS

LOOK a he righ ariovenricular valveT
A
S
K

and noce ha i has hree cusps: anerior, sepal and poserior. I is oen called he ricuspid 
valve. Ideny he chordae endineae and he papillary muscles which ogeher anchor he 
valve cusps o he venricular wall. Ideny he rabeculae carneae     , coarse ridges o muscle 
on he inernal surace o he venricular wall. 

Ideny he sepomarginal rabecula 
(moderaor band) exending rom he 
wall o he inervenricular sepum o 
he base o he anerior papillary muscle. 
I conains he poron o he conducng 
sysem o he hear ha conrols he 
anerior papillary muscle. 

Look a he pulmonary semilunar valve 
and noce ha he poron o he righ 
venricle leading o i is smooh, hus 
orming he conus areriosus.

15
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8.1   The Pulmonary Semilunar Valve 

NEXTPREVIOUS

LOOK down ino he pulmonary runk rom above, T
A
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K

wih he venral side o he hear up, o undersand 
he srucure o he pulmonary semilunar valves. I 
will likely be necessary o shoren he pulmonary 

In he plane o he coronary sulcus is 
locaed he brous skeleon o he hear, 
a dense CT srucure ha orms our rings 
around he hear valves. These brous 
rings are inexible, and so deermine he 
size o each o he openings. They urher 
provide anchorage or he valve cusps and 
he myocardium. The brous skeleon o 
he hear also plays a role in he cardiac 
cycle, as explained in he pre-lab SLM.

16

runk by cung across i wih large scissors so ha you 
can clearly see he pulmonary semilunar valve cusps. 

You will noce ha he semilunar valves are much like 
hree pockes lining he luminal wall o he vessel. Ideny 
he anerior, le and righ semilunar valve cusps     . 
Ideny he spaces behind he valve cusps, inside he 
“pockes”;  hese are he pulmonary sinuses. The edge 
o each cusp consiss o wo lunula meeng in he 
cenre a he nodule. Ideny hese eaures.
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8.1   Opening he Le Arium 

NEXTPREVIOUS

LOOK a he base o he hear, is poserior surace.T
A
S
K

Depending on where he pulmonary veins were cu relave o he wall o he arium, you should 
see wo righ pulmonary veins and wo le pulmonary veins     . These vessels reurn oxygenaed 
blood o he le side o he hear. 

Cu a ap in he wall o he le 
arium rom 1 o 2 o 3 o 4. Cu 
beween he openings o he 
pulmonary veins, no hrough hem, 
so as o leave hem inac. Reec 
he ap o arial wall ineriorly, clean 
ou he cloed blood wih orceps.

Noce      ha he inerior o he le 
arium is largely smooh in exure. 
Find he opening ino he le auricle 
and noce ha he inerior surace 
o his dead end is he one par o 
he le arial wall ha is rough. In 
he inerarial sepum nd he valve 
o he oramen ovale and recall he 
signicance o his srucure in he 
eal circulaon. Find he opening o 
he le ariovenricular valve.

17
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8.1   Opening he Le Arium 

NEXTPREVIOUS

LOOK a he base o he hear, is poserior surace.T
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Depending on where he pulmonary veins were cu relave o he wall o he arium, you should 
see wo righ pulmonary veins and wo le pulmonary veins     . These vessels reurn oxygenaed 
blood o he le side o he hear. 

Cu a ap in he wall o he le 
arium rom 1 o 2 o 3 o 4. Cu 
beween he openings o he 
pulmonary veins, no hrough hem, 
so as o leave hem inac. Reec 
he ap o arial wall ineriorly, clean 
ou he cloed blood wih orceps.

Noce      ha he inerior o he le 
arium is largely smooh in exure. 
Find he opening ino he le auricle 
and noce ha he inerior surace 
o his dead end is he one par o 
he le arial wall ha is rough. In 
he inerarial sepum nd he valve 
o he oramen ovale and recall he 
signicance o his srucure in he 
eal circulaon. Find he opening o 
he le ariovenricular valve.
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8.1   The Aorc Semilunar Valve 

NEXTPREVIOUS

ENSURE ha he ascending aoraT
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has be cu shor enough o allow you 
o clearly view he hree cusps o he 
aorc semilunar valve. I necessary, 

18

remove any cloed blood behind he valve 
cusps being careul no o ear he cusps 
hemselves. Noce ha he srucure o his 
valve is very similar o ha o he 
pulmonary semilunar valve. Ideny he 
le, righ and poserior valve cusps. Ideny 
is hree sinuses, is lunula and nodules. 
Noce he presence o he osa     o he 
righ and le coronary areries wihin he 
sinuses o he righ and le valve cusps, 
respecvely. 

The coronary circulaon sars wih he righ 
and le coronary areries. You will sudy he 
coronary circulaon in exercise 8.3.
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8.1   Opening he Le Venricle 
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INSERT he ps o your large scissors T
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beween he righ and le aorc valve cusps. 
Cu hrough he wall o he ascending aora 
and connue your cu hrough he wall o 

19

he le venricle, adjacen o he inervenricular 
sepum. Noe ha your cu will pass hrough he 
anerior inervenricular (le anerior 
descending) arery and is companion 
vein, he grea cardiac vein.

This approach will allow you o open boh he 
ascending aora and he le venricle like a book, 
and clearly see he inernal eaures o boh o 
hese srucures.
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8.1   The Inerior o he Le Venricle 

NEXTPREVIOUS

OPEN he aora and le venricle widely, as illusraedT
A
S
K

in he accompanying gure rom Gran’s Alas o Anaomy, and careully remove he cloed 
blood rom is inerior. Ideny he anerior and poserior cusps o he le ariovenricular 
(miral, bicuspid) valve. Ideny he anerior and poserior papillary muscles and heir 
associaed chordae endineae. Observe ha he chordae endineae o each papillary muscle 
exends o he cusps o boh valves. 

Compare he rabeculae carneae o 
he wo venricles. Noce ha he 
rabeculae carneae o he le 
venricle are coarser han hose o 
he righ venricle. 

Turn your aenon o he aorc 
semilunar valve now ha i has been 
opened and again ideny is 
eaures: cusps, sinuses, lunules and 
nodules. Ideny he osa o he le 
and righ coronary areries behind 
heir respecve valve cusps, and noe 
he absence o such an opening 
behind he poserior, “noncoronary” 
cusp.
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INSERT he humb o your dominan hand ino he le venricleT
A
S
K

and your index nger in he righ venricle. Feel he signican hickness o he muscular poron 
o he inervenricular sepum. Slide your nger and humb oward he semilunar valves and 
noce he hinness o he membranous poron o he inervenricular sepum. 

Venricular Sepal DeecsI
N
F
O

These wo porons o he inervenricular sepum arise rom disnc embryological origins and 
ulmaely use o subdivide he venricles during developmen. Congenial nonusion o hese 
sepae resuls in a venricular sepal deec, which allows mixing o oxygenaed blood rom he le 
venricle wih deoxygenaed blood in he righ venricle. This parally oxygenaed blood is pumped 
o he lungs o he neonae, causing heir hear o work harder. 

Arial Sepal DeecsI
N
F
O

An arial sepal deec occurs wih congenial nonclosure, or incomplee closure, o he oramen 
ovale. Such deecs, i small, may close on heir own. I large, however, an arial sepal deec may 
conribue o hear ailure or pulmonary hyperension. 

Boh ypes o sepal deec may be surgically reaable once deeced.

21

Impulses originang in he AV node are carried hrough he membranous par o he inervenricular sepum 
by he ariovenricular bundle. A he juncon wih he muscular par o he inervenricular sepum, he 
AV bundle splis ino he righ and le bundle branches, which run on eiher side o his hick muscular 
divide, o be disribued o he myocardium o he venricular wall via he Purkinje bres.
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Since embarking on his exercise, you have idened he ollowing srucures and learned he answers o 
he ollowing quesons:

• In he righ arium, ideny he pecnae muscles, crisa erminalis, opening o he SVC, IVC and coronary 
sinus, ossa ovalis, locaon o he SA and AV nodes. Wha is he signicance o he ossa ovalis?

• In he righ venricle, ideny he ricuspid valve cusps, chordae endineae, papillary muscles, rabeculae 
carneae, sepomarginal rabecula, conus areriosus and cusps o he pulmonary semilunar valve.

• From above, ideny he anerior, le and righ pulmonary semilunar valve cusps, heir sinuses, lunula and 
nodules.

• Describe our uncons o he brous skeleon o he hear.
• In he le arium, ideny he remnans o he valve o he oramen ovale, he rough inerior o he le 

arial appendage, he openings o he pulmonary veins and he opening o he le ariovenricular valve.
• From above, ideny he le, righ and poserior aorc valve cusps, heir sinuses, lunula and nodules. 

Ideny he osa o he righ and le coronary areries. 
• In he le venricle, ideny he cusps o he le ariovenricular (miral, bicuspid) valve, he papillary 

muscles, chordae endineae, rabeculae carneae, and he eaures o he aorc semilunar valve (cusps, 
sinuses, osa, nodules, lunula.

• Wha pars o he conducng sysem o he hear are locaed in each o he membraneous and muscular 
porons o he inervenricular sepum?

• Be able o ideny all srucures indicaed in he radiographs provided.
I you are sased wih your abiliy o ideny hese srucures and answer hese quesons, call your AT 
over or conrmaon and or permission o move on.
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8.2 Fascial Comparmens and 
Vasculaure o he Upper Limb

PREVIOUS

SPECIMENS

• A proseced upper limb demonsrang he muscles, nerves and 
areries o upper limb.

• A proseced specimen demonsrang he walls o he axilla.

Remember: you mus no use sharp insrumens on a prosecon. Use, 
a mos, a blun probe o poin ou srucures o your colleagues.

NEXT

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

• he axilla, is borders and blood supply

• major groups o lymphacs in he upper limb

• major areries and deep veins o he upper limb

• he locaon o he pulses o he upper limb

2
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The axilla is a region o ransion beween he neck, 
horax and upper limb. I is a pyramidal space, as 
illusraed in his gure rom Gran’s Alas o Anaomy. 
The base o he pyramid includes he skin o he 
armpi, and is apex is above he clavicle. Is anerior 
wall includes he pecoral muscles o he ches, and 
is poserior wall includes he scapula and is 
associaed muscles. Is medial wall is he laeral wall 
o he horax, including he muscles ha clohe i, and 
is laeral wall is a narrow srip along he medial 
aspec o he humerus, he inerubercular groove.

UNWRAP he specimen o he axilla.T
A
S
K

Ideny he pyramidal space illusraed 
here      and inser your hand ino i. 
Poserior o your hand, ideny he scapula 

3

and is associaed muscles (he poserior wall o 
he axilla), anerior o your hand, ideny he 
pecoral muscles (he anerior wall o he axilla), 
medial o your hand, ideny he laeral horacic 
wall (he medial wall o he axilla), and laeral oy 
your hand, ideny he inerubercular groove 
(he laeral wall o he axilla)     .
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8.2   Lymphac Drainage o he Upper Limb
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Now ha you undersand he walls o he axilla, he naming o he axillary lymph nodes will make 
more sense. Axillary lymph nodes are commonly divided ino ve or six groups. Ideny he locaon o 
hese groups o nodes on he specimen.
1. Mos lymph rom he upper limb ows ino he 

humeral nodes medial o he humerus.

2. Pecoral nodes receive lymph rom he anerior wall 
o he axilla, he abdomen, ches, and breas.

3. Subscapular nodes receive lymph rom he poserior 
wall o he axilla, he shoulder, back and neck. 

4. Cenral nodes receive lymph rom hese hree groups 
o nodes, and rom here, lymph drains ino he 

5. Supercial lymphacs drain o inraclavicular nodes 
associaed wih he erminus o he cephalic vein.

6. Apical nodes receive lymph rom cenral and 
inraclavicular nodes and rom porons o he breas. 

7. Eeren lymphacs vessels rom he apical nodes 
orm he subclavian runk, which ulmaely empes 
ino blood a he venous angles.

This is also illusraed here:

Moisen, wrap and bag he specimen o he axilla.

4
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UNWRAP he proseced upper limb.T
A
S
K

Ideny he axillary arery, he connuaon 
o he subclavian arery in he axilla     .  

The axillary arery is described as having hree 
pars, he second par being poserior o he 
pecoralis minor muscle. The aachmen o he 
pecoralis minor o he coracoid process may 
sll be presen in your prosecon; i no; by 
idenying he coracoid process, you can 
visualize he posion o he pecoralis minor 
anerior o he axillary arery. The pars o he 
axillary arery are o use in idenying is 
branches, as you will see. The mnemonic is ha 
here is 1 branch rom is 1s par, 2 branches 
rom is 2nd par and 3 branches rom is 3rd par.

Axillary PulseI
N
F
O

The pulse o he axillary arery can be 
palpaed laeral o he dome o skin ha 
orms he oor o he axilla, beween he 
anerior and poserior axillary skin olds.

5
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8.2   The Axillary Arery and Vein
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UNWRAP he proseced upper limb.T
A
S
K

Ideny he axillary arery, he connuaon 
o he subclavian arery in he axilla     .  

The axillary arery is described as having hree 
pars, he second par being poserior o he 
pecoralis minor muscle. The aachmen o he 
pecoralis minor o he coracoid process may 
sll be presen in your prosecon; i no; by 
idenying he coracoid process, you can 
visualize he posion o he pecoralis minor 
anerior o he axillary arery. The pars o he 
axillary arery are o use in idenying is 
branches, as you will see. The mnemonic is ha 
here is 1 branch rom is 1s par, 2 branches 
rom is 2nd par and 3 branches rom is 3rd par.

Axillary PulseI
N
F
O

The pulse o he axillary arery can be 
palpaed laeral o he dome o skin ha 
orms he oor o he axilla, beween he 
anerior and poserior axillary skin olds.
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8.2   Branches o he Axillary Arery and Vein I
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Branches o he axillary arery supply he walls o he 
axilla. Is rs branch, proximal o he pecoralis minor, 
is small and will no be menoned urher here. 

IDENTIFY, T
A
S
K

arising rom is second par, he 
horacoacromial runk.  Noce 
ha he horacoacromial runk 

6

breaks immediaely ino our branches; 
hey ogeher supply he anerior wall 
o he axilla. The laeral horacic arery, 
i i is presen, will be a sump jus disal 
o he horacoacromial runk. I supplies 
he medial wall o he axilla     .
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8.2   Branches o he Axillary Arery and Vein II
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IDENTIFY, arising rom is hird par,T
A
S
K

he subscapular arery, and he 
poserior and anerior circumex 
humeral areries. Noce he 

Avascular necrosis (oseonecrosis)I
N
F
O

o he humeral head can resul rom racures 
o he anaomical neck o he humerus.

7

relaonship o he subscapular arery 
o he laeral border o he scapula; i 
supplies he poserior wall o he axilla. 
Noce ha he poserior circumex 
humeral arery is signicanly larger 
han he anerior circumex humeral 
arery; his helps in disnguishing hese 
wo vessels     . The circumex humeral 
vessels wrap around he surgical neck o 
he humerus; heir branches are clinically 
imporan in ha hey ascend o supply 
blood o is head.
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8.2   The Brachial Arery and Vein
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The brachial arery and vein are he connuaon o he 
axillary arery and vein in he arm     . 

IDENTIFY he brachial arery T
A
S
K

and is major branch, he prounda     brachii, or 
deep brachial arery.  Noce ha he brachial 
arery is he major vessel o he anerior 

Brachial PulseI
N
F
O

8

In he mid-arm, he brachial pulse can be palpaed in he cle beween he anerior (exor) 
comparmen conaining he biceps brachii muscle and he poserior (exensor) comparmen, 
conaining he riceps brachii muscle. This is he posion a which one places a blood pressure cu.

(exor) comparmen o he arm. Noce ha he 
prounda brachii is he major vessel o he poserior 
(exensor) comparmen o he arm. The humeral 
nurien arery, which supplies much o he blood o he 
sha o he humerus, is also a branch o he brachial 
arery, alhough you won’ be able o see i.

A rich anasomosis exiss around he elbow, as around he 
knee. Connecons beween descending collaeral areries 
and ascending recurren areries, creae his anasomosis.

In he cubial ossa, he brachial pulse can be palpaed medial o he endon o he biceps brachii. one 
places a sehoscope here o lisen or he brachial pulse while aking a blood pressure reading.
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8.2   The Brachial Arery and Vein

NEXTPREVIOUS

The brachial arery and vein are he connuaon o he 
axillary arery and vein in he arm     . 

IDENTIFY he brachial arery T
A
S
K

and is major branch, he prounda     brachii, or 
deep brachial arery.  Noce ha he brachial 
arery is he major vessel o he anerior 

Brachial PulseI
N
F
O

8

In he mid-arm, he brachial pulse can be palpaed in he cle beween he anerior (exor) 
comparmen conaining he biceps brachii muscle and he poserior (exensor) comparmen, 
conaining he riceps brachii muscle. This is he posion a which one places a blood pressure cu.

(exor) comparmen o he arm. Noce ha he 
prounda brachii is he major vessel o he poserior 
(exensor) comparmen o he arm. The humeral 
nurien arery, which supplies much o he blood o he 
sha o he humerus, is also a branch o he brachial 
arery, alhough you won’ be able o see i.

A rich anasomosis exiss around he elbow, as around he 
knee. Connecons beween descending collaeral areries 
and ascending recurren areries, creae his anasomosis.

In he cubial ossa, he brachial pulse can be palpaed medial o he endon o he biceps brachii. one 
places a sehoscope here o lisen or he brachial pulse while aking a blood pressure reading.
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8.2   Comparmens o he Forearm

NEXTPREVIOUS

The muscles in each o hese 
comparmens have common acons, 
wih he muscles o he anerior 
comparmen exing he wris and 
joins o he hand and he muscles 
o he poserior comparmen 
exending he wris and joins o 
he hand. Muscles o hese 
comparmens work synergiscally o 
adduc and abduc he wris     . 

The radius and ulna are joined by a dense shee o CT, he anebrachial inerosseous membrane. In 
addion, dense CT inermuscular sepae emanang rom he deep ascia o he orearm, he anebrachial 
ascia, merge wih he perioseum o he radius and ulna.  These CT srucures subdivide he orearm ino 
wo comparmens: anerior and poserior. 

9
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8.2   Comparmens o he Forearm
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The muscles in each o hese 
comparmens have common acons, 
wih he muscles o he anerior 
comparmen exing he wris and 
joins o he hand and he muscles 
o he poserior comparmen 
exending he wris and joins o 
he hand. Muscles o hese 
comparmens work synergiscally o 
adduc and abduc he wris     . 

The radius and ulna are joined by a dense shee o CT, he anebrachial inerosseous membrane. In 
addion, dense CT inermuscular sepae emanang rom he deep ascia o he orearm, he anebrachial 
ascia, merge wih he perioseum o he radius and ulna.  These CT srucures subdivide he orearm ino 
wo comparmens: anerior and poserior. 

9
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8.2   The Radial and Ulnar Areries
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EXPLORE he cubial ossa and locae he biurcaon T
A
S
K

o he brachial arery. Ideny he radial and ulnar areries, 
each running disally in he anerior comparmen o he 
orearm, anerior o heir namesake bones. 

Radial and Ulnar PulsesI
N
F
O

An ulnar pulse can be el in he wris laeral o he endon o 
he exor carpi ulnaris muscle, proximal o he pisiorm bone.

A radial pulse can be el in he wris laeral o he endon o 
he exor carpi radialis muscle. I can also be el in he oor 
o he anaomical snuox. 

10

Ideny he common inerosseous arery arising rom he 
ulnar arery in he proximal orearm. Locae is wo 
branches, he anerior and poserior inerosseous areries. 
These areries are named or he comparmens o he orearm 
in which hey are locaed and heir close proximiy o he 
anebrachial inerosseous membrane. They supply deeper 
ssues o he orearm.
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8.2   The Radial and Ulnar Areries

NEXTPREVIOUS

EXPLORE he cubial ossa and locae he biurcaon T
A
S
K

o he brachial arery. Ideny he radial and ulnar areries, 
each running disally in he anerior comparmen o he 
orearm, anerior o heir namesake bones. 

Radial and Ulnar PulsesI
N
F
O

An ulnar pulse can be el in he wris laeral o he endon o 
he exor carpi ulnaris muscle, proximal o he pisiorm bone.

A radial pulse can be el in he wris laeral o he endon o 
he exor carpi radialis muscle. I can also be el in he oor 
o he anaomical snuox. 

10

Ideny he common inerosseous arery arising rom he 
ulnar arery in he proximal orearm. Locae is wo 
branches, he anerior and poserior inerosseous areries. 
These areries are named or he comparmens o he orearm 
in which hey are locaed and heir close proximiy o he 
anebrachial inerosseous membrane. They supply deeper 
ssues o he orearm.
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8.2   The Palmar Arches

NEXTPREVIOUS

The blood supply o he hand and digis arise rom 
he supercial and deep palmar arches. A he 
wris, he radial and ulnar areries biurcae, and 
heir branches come ogeher a dieren levels 
wihin he palm. Branches o he supercial and 
deep arches unie o supply he digis.
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8.2   Summary: Pulses o he Upper Limb

NEXTPREVIOUS

The six pulse poins o he upper limb are 
illusraed in he accompanying gure. 
Aemp o nd hese pulses on yoursel 
and on a willing parner.
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8.2   Progress Check

NEXTPREVIOUS
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Since embarking on his exercise, you have idened he ollowing srucures and learned he answers o 
he ollowing quesons:

• Ideny and describe he srucures ha make up he walls o he axilla. Wha makes up is base? Where 
is is apex?

• Which group o axillary lymph nodes are associaed wih i) he brachial vein, ii) anerior wall o he 
humerus, iii) poserior wall o he humerus? Which group receives lymph rom hese hree? Which group 
o nodes is associaed wih he erminus o he cephalic vein? Which group o nodes ulmaely receive 
blood rom all o hese groups?

• Ideny he axillary arery. From wha vessel does i arise? Ideny and name he branches o he axillary 
arery ha supply he medial, laeral, anerior and poserior walls o he axilla. Wha vessels supply 
blood o he humeral head?

• Ideny he brachial arery and he deep branchial arery. In which comparmen o he arm is each 
locaed?

• Name he comparmens o he orearm. Ideny he radial and ulnar areries, he common inerosseous 
arery and he anerior and poserior inerosseous areries. In which comparmen is each locaed? Which 
areries give rise o he palmar arches?

• Describe he locaon o six pulses wihin he upper limb.

I you are sased wih your abiliy o ideny hese srucures and answer hese quesons, call your TA 
over or conrmaon and or permission o move on.
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8.3 The Hear Exernal and 
Coronary Blood Supply

PREVIOUS

SPECIMENS

• Closed hear model

• All cadaver 1 hears

NEXT

Wha you’ll need:
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8.3   Objecves
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When you have learned he maerial presened in 
his exercise, you will be able o:

• ideny he suraces o he hear and he 
chambers ha make up each

• ideny, and describe disribuon o, he 
areries and veins o he coronary circulaon.

2
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8.3   When we las le he sory…… 

NEXTPREVIOUS

When you le he horax o cadaver 1 a 
he end o Uni 1, you had sudied he 
pleural caviy and lungs. You will now 
remove he hear rom he pericardial sac 
so ha you can sudy is exernal eaures, 
and dissec he major coronary vessels.

Recall ha he hear has an apex, a base, 
anerior and diaphragmac suraces and 
righ and le pulmonary suraces. 

IDENTIFY:T
A
S
K

hese suraces on he model o 
he hear.
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8.3   The Thymus Gland is Locaed Wihin he Mediasnum

Recall ha he hear is locaed beween he pleural cavies, in he middle mediasnum, and ha he 
anerior mediasnum lies beween i and he inernal surace o he sernum. 

Turn your aenon o he cadaver. A his poin you should see a collecon o adipose ssue in he 
midline, anerior o he hear, and he lungs on eiher side.  While he bulk o he hymus gland is 
locaed in he superior mediasnum, poserior o he manubrium o he sernum, i may exend ineriorly 
ino he anerior mediasnum. The hymus gland is involved in he developmen o he immune sysem, 
parcularly in children and adolescens. I is during hese early lie years ha i is larges in size. In he 
elderly, i is arophied and oen indisnguishable rom adjacen adipose ssue.  Know he locaon o he 
hymus gland, bu do no ry o ideny he hymus gland in your cadaver.

Adipose tissue

Left internal 
thoracic a.

TIV/V vertebral 
level

Pericardial sac

Thymus

Right internal 
thoracic a.
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NEXTPREVIOUS

8.3   The Fibrous Pericardium 

 Using blun dissecon (NO SCALPELS!)T
A
S
K

wih large orceps and large, blun closed 
scissors (ask your TA o demonsrae), 
scrape away adipose ssue o horoughly 
clean he anerior surace o he brous 
pericardium.

The brous pericardium denes he 
middle mediasnum. 

I is composed o dense, irregular 
connecve ssue, and as such, is a 
ough, whie, inexensible sack.
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8.3   Opening he Fibrous Pericardium

 OPEN he brous pericardium ollowing hese dissecon seps:T
A
S
K

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

2. Genly pierce he brous pericardium in he midline wih he sharp poin o he 
scissors.  Do no inser your insrumen deeply hrough he sack; you are rying o 
avoid impaling he hear.  

3. Cu a vercal sli along he midline o he brous pericardium.  

4. Make wo horizonal slis, one a he op o he sack, he oher a he boom o he 
sack.  

5. You are now able o reec he brous pericardium away rom he hear, like opening 
wo doors.

6
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8.3   Suraces and Borders o he Hear

NEXTPREVIOUS

LOOK a he hear in siuT
A
S
K

and conrm he srucures ha 
make up he anerior surace o 
he hear: hey are largely he 

Slip your hand beween he righ margin o he hear and he pericardial sac and conrm ha his 
border is made up o he righ arium.

Slip your hand beween he le margin o he hear and he pericardial sac and conrm ha his 
border is made up o he le venricle. 

7

righ venricle, wih anking conribuons 
rom he righ arium and le venricle. 

Slip your hand inerior o he hear 
and eel is diaphragmac surace; 
p i upward o conrm ha i 
consiss largely o he le venricle, 
wih a lesser conribuon rom he 
righ venricle. 
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The superior border o he hear 
is described as consisng o he 
righ and le aria and heir 
appendages (auricles). 

NEXTPREVIOUS

8.3   The Base and Apex o he Hear

LOOK a he hear in siuT
A
S
K

8

You canno direcly view he 
poserior border (base) o he 
hear, bu slip your hand 
behind i and realize ha i 
consiss largely o he le 
arium wih a conribuon rom 
he righ arium and grea 
vessels     .

Lasly, noce he posion o he 
apex o he hear: i is normally 
in he le h inercosal space 
in he midclavicular line     .
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apex o he hear: i is normally 
in he le h inercosal space 
in he midclavicular line     .
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8.3   Review o he Pericardia
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RUN your ngerT
A
S
K

over he surace o he hear and conrm ha when you mee he limi o he pericardial 
caviy, his membrane reecs ono he inner surace o he pericardial sac o become 
he parieal layer o he serous pericardium. Realize ha he pericardial caviy is a poenal 
space, normally conaining only a capillary layer o serous uid ha acs o lubricae he 
movemen o he hear relave o he pericardial sac.

Remember ha he pericardial sac consiss o wo, used layers: an ouer brous layer o 
he parieal pericardium and an inner serous layer o he parieal pericardium. The brous 
layer is connuous wih he ouermos, CT layer o blood vessels, he unica advena, and 
he serous layer o he parieal pericardium reecs ono he hear o be connuous wih he 
visceral layer o he serous pericardium. The visceral layer o he serous pericardium is 
synonymous wih he epicardium, encounered when one sudies he hisology o he hear.

9
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8.3   Pair 3 Will Remove he Hears rom Cadaver 1 
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Sar by IDENTIFYINGT
A
S
K

he ollowing srucures on he 
model rom he anerior aspec, 
and on he hear in siu:

Laeral o he ligamenum areriosum, ideny a hick cord crossing he arch o he aora; his is he 
le vagus nerve. Using a blun probe, release he vagus nerve rom overlying ssue and ideny is 
recurren branch, passing under he arch o he aora o recur upward o he neck and larynx. The 
main runk o he le vagus nerve connues disally, poserior o he roo o he lung. Do no dissec he 
vagus nerve any urher a his me.

10

• he superior vena cava, 
• he ascending aora, 
• he arch o he aora, and 
• he pulmonary runk.

On he cadaver, slip your nger 
beween he aorc arch and he 
pulmonary runk and ideny he 
ligamenum areriosum     .  
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8.3   Spaces Wihin, and Limis o, he Pericardial Sac 
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In PREPARATION orT
A
S
K

removing he hear, esablish he 
limis o he pericardial sac, which 
will deermine your incisions.  

The ormaon o he sinuses will become clear upon learning he developmen o he hear.

Lasly, wih your ngers, explore he limis o he pericardial caviy where visceral pericardium 
covering he grea vessels reecs ono he inner surace o he pericardial sac. 

11

Slip one hand poserior o he hear and 
slide i superiorly; you will encouner 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 beween 
he SVC and he ascending aora and 
push i o he (cadaver’s) le unl i 
emerges beween he pulmonary runk 
and he le arial 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, anerior 

Now ha he hear is ree rom he diaphragm, li i urher 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 reecons o serous membrane ha hold he 
hear in place, and remove i.

12

o he probe, and cu hrough he 
pulmonary runk and ascending aora, 
leaving a 1 cm sump o hese vessels 
aached o he hear. 

Connue o work wih large scissors. 

Cu hrough he SVC, leaving a 1 cm 
sump o he vessel aached o he 
righ arium. 

Li he diaphragmac surace o he 
hear o srech 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
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COMPARE he poserior surace o he pericardial sac o he diagram provided.T
A
S
K

Ideny he openings o he vessels you have ranseced and he lines o pleural reecon. 
Moisen your cadaver, cover i wih damp clohs and close he body bag while you proceed o 
dissec he hear.

13

The our pairs working on his 
exercise should gaher ogeher a 
one able so ha hey can share and 
sudy all our hears being disseced.

The coronary blood vessels will be 
disseced and heir courses over he 
surace o he hear will be sudied. 
The blood supply o he various walls 
and srucures o he hear will be 
undersood wih reerence o he 
posion o hese vessels on he 
surace o he hear.
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8.3   Progress Check 1
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14

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

• Describe he locaon o he hymus gland.

• Name / ideny he chambers ha make up he various suraces o he hear: is anerior surace, is 
poserior surace (base), is inerior (diaphragmac) surace, is righ and le margin. Wha srucures 
dene is superior border?

• Ideny and name he layers ha orm he pericardial sac. Wha is he hisological composion o 
each? Ideny he visceral layer o he serous pericardium. Wha is is synonym, used when describing 
he layers o he hear? Wha occupies he pericardial caviy in lie? Wha is is purpose?

• Ideny he superior vena cava, arch o he aora, pulmonary areries, ligamenum areriosum, le 
vagus nerve and is recurren branch.

• In he cadaver, in he remnans o he pericardial sac, ideny he openings o he IVC, SVC, aora, 
pulmonary runk and pulmonary veins.

I you are sased wih your abiliy o ideny hese srucures and answer hese quesons, call your TA 
over or conrmaon and or permission o move on o he nex sage o he exercise.
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8.3   Surace Feaures I 
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IDENTIFY he coronary (ariovenricular) sulcus. T
A
S
K

Ideny he anerior inervenricular 
sulcus, which separaes he righ and 
le venricles and denoes he locaon 
o he inervenricular sepum. 

Noce ha he anerior 
inervenricular sulcus joins he 
coronary sulcus a a righ angle. 

15

Is name comes rom he ac ha i runs around he hear like a crown on a head. I separaes he 
aria, above and behind, rom he venricles, below and in ron. Turn he hear around in your 
hand and conrm his or yoursel. 
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8.3   Surace Feaures II
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TURN he hear overT
A
S
K

and ollow he anerior inervenricular sulcus ono he diaphragmac (inerior) surace o 
he hear, where i becomes he poserior inervenricular sulcus. 

Ideny he chambers ha make up 
he diaphragmac surace o he 
hear: he le venricle wih a smaller 
conribuon rom he righ venricle.

Ideny he chambers ha make up 
he base (poserior surace) o he 
hear: he le arium wih a smaller 
conribuon rom he righ arium. 
Ideny he pulmonary veins, 
associaed wih he le arium and 
he opening o he IVC associaed 
wih he righ arium.

From is superior aspec, ideny he 
aora and aorc semilunar valve, he 
pulmonary runk and pulmonary 
semilunar valve, and he SVC. 

16
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8.3   Dissecon o he Coronary Vessels 
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The coronary areries and cardiac veins largely course in he coronary and inervenricular sulci. They 
lie in a, sandwiched beween he visceral pericardium (epicardium) and he myocardium. You will use 
blun dissecon o ree hem o his a, leaving he vessels exposed and available or laer sudy by 
you and your colleagues. The cardiac veins lie supercial o he coronary areries, so you will 
encouner hem rs in your dissecon. 

17
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Realize ha you have been ollowing his vein in he direcon opposie 
o he ow o blood wihin is 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

Sar by IDENTIFYING:T
A
S
K

he coronary sinus on he diaphragmac surace o he 
hear lying in he coronary sulcus. The erm “sinus” is 
used o denoe a dilaed space, in his case he wides 
venous vessel o he hear which collecs blood rom mos 
o is major veins. The coronary sinus empes ino he righ 
arium. Is opening is seen in Exercise 8.1, upon sudying 
he inernal eaures o he righ arium. Use a probe, a 
scalpel handle, or closed scissors o careully scrape 
away he a ha surrounds he coronary sinus in order 
o expose he vessel or sudy.

Connuing wih blun dissecon, FOLLOW:T
A
S
K

he coronary sinus oward he le border o he hear. 
Is name changes o he grea cardiac vein. The grea 
cardiac vein connues in he coronary sulcus unl i 
mees he anerior inervenricular sulcus, a which 
poin i descends oward he apex o he hear.
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8.3   The Middle and Small Cardiac Veins 
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FIND he juncon oT
A
S
K

he middle cardiac vein wih he coronary sinus 
a he poin where he poserior inervenricular 
sulcus mees he coronary sulcus. Again, using 
blun dissecon, clear he a surrounding he 
middle cardiac vein, exposing i along is lengh 
wihin he poserior inervenricular sulcus o he 
apex o he hear. Realize ha he grea and middle 
cardiac vein orm a venous anasomosis a he apex 
o he hear.

I may be dicul o EXPOSET
A
S
K

he small cardiac vein, which runs in he coronary 
sulcus beween he righ arium and righ venricle 
as ar as he righ margin o he hear. I, oo 
empes ino he coronary sinus, close o is 
juncon wih he poserior inervenricular sulcus. 
I you are unable o locae he small cardiac 
vein, sudy i in an alas picure or diagram.
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8.3   Anerior Cardiac Veins 
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So ar, all he veins you have sudied have been 
ribuaries o he coronary sinus. The anerior 
cardiac veins are no. You will be unable o 
ideny he anerior cardiac veins in your 
dissecon, bu undersand heir signicance 
using he accompanying diagram.

The anerior cardiac veins collec blood rom 
he anerior wall o he righ venricle, and 
drain direcly ino he righ arium. Because 
hey pass supercial o he righ coronary 
arery, you may noce anerior cardiac veins 
when you dissec he righ coronary arery.

20

Acknowledgments



1/13/2020 Lab 08 2019

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

Menu
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. Surface Features II

17. Dissection of the Coronary Vessels

18. The Coronary Sinus and Great C…

19. The Middle and Small Cardiac V…

20. Anterior Cardiac Veins

21 Th C A t i B i t t

Search...

Lab 08 2019

8.3   The Coronary Areries Begin a he Ascending Aora  
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TURN your aenon o he ascending aora. T
A
S
K

LOOK ino he righ and le aorc sinusesT
A
S
K

and locae he os     o he righ and le coronary 
areries, respecvely. By inserng he p o a blun 
probe ino he os o each o hese areries in urn, and 
palpang he exernal surace o he aora, you will 
locae he origin o hese areries, and he poin a 
which you will sar your dissecon o hese vessels.

Look down he ascending aora oward he le 
venricle. I you canno see he aorc semilunar valve 
cusps clearly, i migh help o shoren he sump o he 
aora using large scissors. Ideny he aorc semilunar 
valve cusps, righ, le and poserior. Ideny he 
aorc sinuses, righ, le and poserior, behind each o 
he valve cusps. 
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Noce ha he grea cardiac vein is he venous companion o 
boh he anerior inervenricular arery and he circumex arery.

8.3   The Le Coronary Arery  

NEXTPREVIOUS

Having IDENTIFIED:T
A
S
K

he origin o he le coronary arery using a blun 
probe and your nger, sar o remove he a ha 
surrounds i, using blun dissecon, so as o expose 
he vessel. Do no desroy he veins ha you have 
previously exposed. The le coronary arery is shor, 
perhaps a mere hal cenmeer. I biurcaes almos 
immediaely o give he anerior inervenricular (le 
anerior descending) arery and he circumex arery.

WORK careully along he lengh o:T
A
S
K

he anerior inervenricular arery oward he apex 
o he hear, removing a hrough blun dissecon. 
Reurn o he biurcaon o he le coronary arery 
and ollow is oher branch, he circumex arery, in 
he coronary sulcus, around o he diaphragmac 
surace o he hear. A he le margin o he hear, 
you may encouner a le marginal branch. 
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8.3   Righ Coronary Arery I  
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Reurn o he aora o begin your dissecon o he righ 
coronary arery. Again, use he back o a scalpel handle, 
closed scissors or a blun probe o perorm blun dissecon. 

Near he origin o he righ coronary arery:T
A
S
K

Look or he anerior righ arial branch, which 
racs oward he SVC and which, in mos people, 
gives rise o he sinoarial nodal branch.  Connue 
cleaning a rom he righ coronary arery, aking 
care no o damage he anerior cardiac veins, 
should you have ound hem earlier in he 
dissecon. A he righ margin o he hear, you 
may encouner and clean he righ marginal 
branch o he righ coronary arery. Connue 
cleaning he righ coronary arery around o he 
diaphragmac surace o he hear oward he 
juncon o he coronary sulcus wih he poserior 
inervenricular sulcus. A his poin, he righ 
coronary arery urns o ollow he poserior 
inervenricular sulcus oward he apex o he 
hear as he poserior inervenricular arery.
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8.3   Righ Coronary Arery II
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Noce ha he middle cardiac vein is he venous 
companion o he poserior inervenricular arery. 
I is worh menoning ha he AV nodal branch arises 
rom he righ coronary arery a he poin where i 
bends o become he poserior inervenricular arery. 
This is easy o remember once you learn he inernal 
locaon o he AV node adjacen o he opening o he 
coronary sinus in exercise 8.1.
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The archiecure o he coronary blood supply varies beween individuals, as illusraed in he 
accompanying gure. In a signican minoriy o individuals, he poserior inervenricular arery 
arises rom he erminus o he circumex branch o he le coronary arery. Also illusraed, is 
he common variaon in which he SA nodal branch arises rom he le coronary arery.

8.3   Variaons in he Coronary Vasculaure 

NEXTPREVIOUS
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8.3   The Vascular Terriories o he Coronary Areries
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The accompanying diagram rom Gran’s Alas o 
Anaomy clearly illusraes he disribuon o he 
coronary areries o he venricular walls and 
inervenricular sepum, including major porons o 
he conducng sysem o he hear locaed in he 
inervenricular sepum.

The disribuon o he le coronary arery is in green 
and he disribuon o he righ coronary arery is in 
orange. A cross secon o he hear is shown on he 
boom, and he inervenricular branches o he 
coronary areries are shown on he sernocosal and 
diaphragmac suraces o he hear. 

As can be seen, he le coronary arery, via 
penerang branches o he anerior inervenricular 
arery, supplies ha anerior 2/3 o he 
inervenricular sepum, and hereore he 
ariovenricular bundle and is bundle branches. 
Obsrucon o he anerior inervenricular arery can 
cause ailure o he conducng sysem o he hear.
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8.3   Progress Check 2
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Since embarking on his exercise, you have idened he ollowing srucures and learned he answers o 
he ollowing quesons:

• Ideny he coronary, and he anerior and poserior inervenricular sulci. Wha srucure lies deep o he 
inervenricular sulci?

• Using he isolaed hear, ideny is various suraces: is anerior surace, is poserior surace (base), is 
inerior (diaphragmac) surace, is righ and le margin. Ideny he chambers ha make up each. 

• Ideny he coronary sinus, grea cardiac vein, middle cardiac vein and small cardiac vein. Which veins 
anasomose a he apex o he hear? Describe he anerior cardiac veins.

• Ideny he aorc semilunar valve cusps, righ, le and poserior, and heir associaed sinuses. Ideny 
he ossa o he righ and le coronary areries wihin he sinuses.

• On he surace o he hear, ideny he le coronary arery, he anerior inervenricular arery, he 
circumex arery, righ coronary arery, he poserior inervenricular arery. Ideny he righ and le 
marginal areries and he sinoarial nodal arery in a leas one o he hears in your lab. Which areries 
anasomose a he apex o he hear? Which areries anasomose a he juncon o he coronary sulcus 
wih he poserior inervenricular sulcus? Where does he AV nodal branch arise?

• Name he venous companion o he anerior inervenricular, circumex, righ coronary and poserior 
inervenricular areries.

• When presened wih a hear surace, be able o describe is blood supply.

I you are sased wih your abiliy o ideny hese srucures and answer hese quesons, call your TA 
over or conrmaon and or permission o move on.
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8.4 The Skeleon o he Upper Limb

PREVIOUS

SPECIMENS

• Hanging skeleon

• Arculaed upper limb

• Loose scapula, clavicle, humerus, radius, ulna

• Arculaed hand

NEXT

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

• bones o he pecoral      girdle      and heir major eaures

• bones o he upper limb and heir major eaures

• bones ha mee o orm he arculaons o he upper limb

8.4   Objecves

NEXTPREVIOUS

2

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…

8.3 The Heart External and Coronary Bl…

8.4 The Skeleton of the Upper Limb

1. Resources

2. Objectives

3. Overview

4. The Clavicle

5. Features of the Scapula I

6. Features of the Scapula II

7. Features of the Proximal end of t…

8. Radiograph I

9. Progress Check 1

10. Features of the Distal Humerus

11. Features of the Proximal Radius

12. Imaging the Proximal Radius

Search...

Lab 08 2019

8.4   Overview

NEXTPREVIOUS

The upper limb includes he humerus, radius, ulna and he 
bones o he wris and hand, he carpal bones, 
meacarpals and phalanges.  The upper limbs are aached 
o he axial skeleon by he pecoral girdle, consisng o 
he clavicle and scapula.

Sar by IDENTIFYING:       T
A
S
K

each o hese bones on he arculaed skeleon, he 
arculaed upper limb and rom amongs he 
individual bones wih which you have been supplied. 

3

The pecoral girdle aaches he upper limbs o he axial 
skeleon. I consiss o he clavicles and scapulae. The medial 
end o each clavicle arculaes wih he manubrium o he 
sernum a he sernoclavicular join; his is he only 
arculaon beween he upper limb and he axial skeleon. 
The laeral end o he clavicle arculaes wih acromion o he 
scapula a he acromioclavicular join. Ideny hese joins 
on he arculaed skeleon.
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8.4   The Clavicle 

NEXTPREVIOUS

4

CHOOSE a disarculaed clavicle      T
A
S
K

rom amongs he bones wih which you 
have been provided. 

Dierenae he sernal end rom he acromial 
end by heir shapes: he sernal end is round in 
prole, like a club, while he acromial end is a, 
like a paddle.  Is superior surace, being 
subcuaneous, is smooh, while is inerior surace 
is rough, as i is bound down by ligamens a boh 
is medial and laeral ends. 

On he clavicle in your hand, dierenae is 
superior surace rom is inerior surace. 

Now ha you have idened is medial and 
laeral ends, and dierenaed is superior 
surace rom is inerior surace, deermine 
wheher you are holding a righ or a le clavicle.
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8.4   Feaures o he Scapula I 

NEXTPREVIOUS

5

PICK UP a scapula     T
A
S
K

and sar by dierenang is anerior 
surace rom is poserior surace. Is 
concave anerior surace, he subscapular      

ossa     , accommodaes he convex surace o 
he horax. Is poserior surace is idened by 
he prominen spine o he scapula. 
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8.4   Feaures o he Scapula II

NEXTPREVIOUS

6

Ideny he glenoid caviy, a eaure o is 
laeral angle, which arculaes wih he head 
o he humerus o orm he shoulder join.  

Ideny he suraces above and below he 
spine, aply named he supraspinous and 
inraspinous ossae.  

Ideny he laeral expansion o he spine o 
he scapula, he acromion process, which 
arculaes wih he laeral end o he clavicle 
o orm he acromioclavicular join. 

Ideny he coracoid process, which exends 
aneriorly rom is laeral angle and serves as a 
poin o aachmen or ligamen and muscles.

IDENTIFY, on he scapula,T
A
S
K

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

is medial, laeral and superior 
borders, and is superior inerior 
and laeral angles. 

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…

8.3 The Heart External and Coronary Bl…

8.4 The Skeleton of the Upper Limb

1. Resources

2. Objectives

3. Overview

4. The Clavicle

5. Features of the Scapula I

6. Features of the Scapula II

7. Features of the Proximal end of t…

8. Radiograph I

9. Progress Check 1

10. Features of the Distal Humerus

11. Features of the Proximal Radius

12. Imaging the Proximal Radius

Search...

Lab 08 2019

8.4   Feaures o he Proximal end o he Humerus 

NEXTPREVIOUS

7

IDENTIFY he head o he humerus,T
A
S
K

which arculaes wih he glenoid ossa o he scapula o orm he shoulder join.  From he 
anerior aspec, ideny is greaer and lesser ubercles. These are racon epiphyses ormed by 
he aachmen o he roaor cu muscles. Beween he wo ubercles, ideny he aply-named 

inerubercular groove. There are wo, disnc, eaures o he humerus ha are described as is 
neck: hese are he anaomical neck, beween is head and ubercles, and he surgical neck, jus disal 
o is ubercles, where he humerus narrows o is sha. The surgical neck is he mos common 
locaon o humeral racures.
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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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8.4   Progress Check 1

NEXTPREVIOUS

9

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

• Wha is he uncon o he “pecoral girdle”? Wha bones comprise he pecoral girdle?

• On a bony limb, ideny he sernoclavicular and acromioclavicular joins. Wha is he signicance o he 
sernoclavicular join?

• Clavicle: ideny is medial and laeral ends, is superior and inerior suraces, and disnguish a righ 
rom a le clavicle.

• Scapula: Ideny is anerior and poserior suraces, he subscapular ossa and he spine o he scapula. 
Ideny is hree borders and hree angles. Ideny he glenoid caviy (wih wha does i arculae?), 
supraspinous and inraspinous ossae, he acromion process (wih wha does i arculae?), and coracoid 
process (uncon?).

• Proximal humerus: Ideny is head (wih wha does i arculae?), greaer and lesser ubercles, 
inerubercular groove, anaomical neck and surgical neck. Wha is a “racon epiphysis”? Which o 
hese eaures are racon epiphyses? Wha is he signicance o he surgical neck? 

• Be able o ideny he major srucures seen in an AP radiograph o he shoulder.

I you are sased wih your abiliy o ideny hese srucures and answer hese quesons, call your TA 
over or conrmaon and or permission o move on o he nex sage o he exercise.
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8.4   Feaures o he Disal Humerus 
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The disal humerus arculaes wih boh he ulna and he radius o 
orm he elbow join.

IDENTIFY he humeral condyle.T
A
S
K

Finally, ideny he medial and laeral epicondyles, and heir 
proximal exensions, he medial and laeral supracondylar ridges.  
These are racon epiphyses ha develop in response o he pull o 
he orearm muscles ha arise here.

Pick up he arculaed bony limb and move he elbow hrough 
exion     and exension     . Noce ha in exion, hese ossae 
accommodae eaures o he proximal radius and ulna, 
respecvely. Turn he humerus around, and noce ha rom he 
poserior aspec, only he rochlea is seen. Proximal o he rochlea, 
on is poserior aspec, ideny he olecranon ossa. Again, move 
he arculaed bony limb hrough exion and exension and noce 
ha he olecranon ossa accommodaes he olecranon process, a 
eaure o he proximal ulna.

From is anerior aspec, ideny he wo subdivisions o he 
condyle, he capiulum     , which arculaes wih he 
proximal radius, and he rochlea     , which arculaes wih 

he proximal ulna.  Proximal o he capiulum, ideny he radial 
ossa, and proximal o he rochlea, ideny he coronoid ossa. 

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…

8.3 The Heart External and Coronary Bl…

8.4 The Skeleton of the Upper Limb

1. Resources

2. Objectives

3. Overview

4. The Clavicle

5. Features of the Scapula I

6. Features of the Scapula II

7. Features of the Proximal end of t…

8. Radiograph I

9. Progress Check 1

10. Features of the Distal Humerus

11. Features of the Proximal Radius

12. Imaging the Proximal Radius

Search...

Lab 08 2019

8.4   Feaures o he Proximal Radius  
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CHOOSE he radius T
A
S
K

rom amongs he disarculaed bones. 
Ideny is head and neck. 

The head o he radius conribues o wo 
disnc arculaons. The rs o hese is 
he humeroradial join, beween he 
capiulum o he humerus and he concave, 
superior surace o he radial head. The 
second is he proximal radioulnar join, 
beween he rim o he radial head and he 
radial noch o he ulna.

IDENTIFY he radial uberosiy,T
A
S
K

a racon epiphysis ha orms wih he pull 
o he biceps brachii, which aaches here.
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CHOOSE he ulnaT
A
S
K

rom amongs he disarculaed bones. Ideny is rochlear noch, 
coronoid process and olecranon process. Pick up he humerus and 
arculae he rochlear noch o he ulna wih he rochlea o he 

On he disarculaed ulna, IDENTIFY:T
A
S
K

he radial noch on he laeral aspec o is proximal end.  Pick up 
he radius, and arculae he rim o is head wih he radial noch 
o he ulna. These wo suraces orm he proximal radioulnar join. 

humerus. Move he bones hrough exion and exension.  Noce ha he 
coronoid process o he ulna occupies he coronoid ossa o he humerus 
in exion.  Noce ha he olecranon process o he ulna occupies he 
olecranon ossa o he humerus in exension.

The head o he radius is held in place by he annular ligamen      , 
which surrounds he radial head and holds i agains he radial noch 
o he ulna.

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

8.2 Fascial Compartments and Vasculat…

8.3 The Heart External and Coronary Bl…

8.4 The Skeleton of the Upper Limb

1. Resources

2. Objectives

3. Overview

4. The Clavicle

5. Features of the Scapula I

6. Features of the Scapula II

7. Features of the Proximal end of t…

8. Radiograph I

9. Progress Check 1

10. Features of the Distal Humerus

11. Features of the Proximal Radius

12. Imaging the Proximal Radius

13. Features of the Proximal Ulna

14. Imaging the Elbow Joint

Search...

Lab 08 2019

8.4   Imaging he Elbow Join 

NEXTPREVIOUS

14

Click here or he answer ®

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

8.2 Fascial Compartments and Vasculat…

8.3 The Heart External and Coronary Bl…

8.4 The Skeleton of the Upper Limb

1. Resources

2. Objectives

3. Overview

4. The Clavicle

5. Features of the Scapula I

6. Features of the Scapula II

7. Features of the Proximal end of t…

8. Radiograph I

9. Progress Check 1

10. Features of the Distal Humerus

11. Features of the Proximal Radius

12. Imaging the Proximal Radius

13. Features of the Proximal Ulna

14. Imaging the Elbow Joint

Search...

Lab 08 2019

8.4   Imaging he Elbow Join 

NEXTPREVIOUS

14

Click here or he answer ®

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…

8.4 The Skeleton of the Upper Limb

1. Resources

2. Objectives

3. Overview

4. The Clavicle

5. Features of the Scapula I

6. Features of the Scapula II

7. Features of the Proximal end of t…

8. Radiograph I

9. Progress Check 1

10. Features of the Distal Humerus

11. Features of the Proximal Radius

12. Imaging the Proximal Radius

13. Features of the Proximal Ulna

14. Imaging the Elbow Joint

15 Th Di l R di d Ul

Search...

Lab 08 2019

sharp inerosseous      borders o he radius and 
ulna. When he radius and ulna are arculaed, hese 
borders ace each oher     .

NEXTPREVIOUS

8.4   The Disal Radius and Ulna 

IDENTIFY he disal end o he ulna,T
A
S
K

known as is head. Inspec he inerior surace o 
he disal radius and noce ha i is smooh and 
concave. I arculaes wih carpal bones o orm he 

IDENTIFY he T
A
S
K

15

radiocarpal or wris join. Ideny, on he medial aspec o 
is disal end, he ulnar noch o he radius. I arculaes 
wih he head o he ulna in he ormaon o he disal 
radioulnar join. Ideny he syloid processes o he radius 
and o he ulna. These guide endons across he disal aspec 
o he wris ino heir poins o inseron in he hand.

The inerosseous borders o he radius and ulna are 
joined by he anebrachial      inerosseous membrane. 
Like he crural inerosseous membrane ha joins he 
bia and bula in he leg, he anebrachial inerosseous 
membrane uncons largely o increase surace area or 
muscular aachmen.
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known as is head. Inspec he inerior surace o 
he disal radius and noce ha i is smooh and 
concave. I arculaes wih carpal bones o orm he 

IDENTIFY he T
A
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15

radiocarpal or wris join. Ideny, on he medial aspec o 
is disal end, he ulnar noch o he radius. I arculaes 
wih he head o he ulna in he ormaon o he disal 
radioulnar join. Ideny he syloid processes o he radius 
and o he ulna. These guide endons across he disal aspec 
o he wris ino heir poins o inseron in he hand.

The inerosseous borders o he radius and ulna are 
joined by he anebrachial      inerosseous membrane. 
Like he crural inerosseous membrane ha joins he 
bia and bula in he leg, he anebrachial inerosseous 
membrane uncons largely o increase surace area or 
muscular aachmen.
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8.4   Movemen Beween he Radius and he Ulna 
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16

Flexion and exension are he only movemens ha occur a he elbow join. In 
supinaon and pronaon, he radius roaes around he saonary ulna so as o urn 

he palm aneriorly and poseriorly, respecvely. These movemens occur a he 
proximal and disal radioulnar joins.

Acknowledgments



1/13/2020 Lab 08 2019

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

Menu
8.1 The Heart Internal

8.2 Fascial Compartments and Vasculat…

8.3 The Heart External and Coronary Bl…

8.4 The Skeleton of the Upper Limb

1. Resources

2. Objectives

3. Overview

4. The Clavicle

5. Features of the Scapula I

6. Features of the Scapula II

7. Features of the Proximal end of t…

8. Radiograph I

9. Progress Check 1

10. Features of the Distal Humerus

11. Features of the Proximal Radius

12. Imaging the Proximal Radius

13. Features of the Proximal Ulna

14. Imaging the Elbow Joint

15. The Distal Radius and Ulna

16. Movement Between the Radius …

17 B f h W i d H d I

Search...

Lab 08 2019

8.4   Bones o he Wris and Hand I 

NEXTPREVIOUS

17

USING he arculaed handT
A
S
K

wih which you’ve been provided, look a 
he eigh carpal      bones and noce ha 
hey are arranged in wo rows o our 

bones. Ideny he bones o he proximal row: 
rom laeral o medial      hey are he scaphoid, 
lunae, riquerum, and anerior o he 
riquerum is he pisiorm.  Ideny he ubercles 
o he rapezium and scaphoid projecng 
aneriorly rom he laeral aspec o he wris.  
Ideny he bones o he disal row: rom laeral 
o medial hey are he rapezium, rapezoid, 
capiae and hamae. Ideny he hook o he 
hamae projecng aneriorly rom he medial 
aspec o he wris.
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USING he arculaed handT
A
S
K

wih which you’ve been provided, look a 
he eigh carpal      bones and noce ha 
hey are arranged in wo rows o our 

bones. Ideny he bones o he proximal row: 
rom laeral o medial      hey are he scaphoid, 
lunae, riquerum, and anerior o he 
riquerum is he pisiorm.  Ideny he ubercles 
o he rapezium and scaphoid projecng 
aneriorly rom he laeral aspec o he wris.  
Ideny he bones o he disal row: rom laeral 
o medial hey are he rapezium, rapezoid, 
capiae and hamae. Ideny he hook o he 
hamae projecng aneriorly rom he medial 
aspec o he wris.

The scaphoid is by ar he mos commonly 
racured carpal bone. In abou 10% o 
individuals he blood supply o he scaphoid 

Fracure o he Scaphoid I
N
F
O

bone is derived rom a single arery ha eners he 
disal aspec o he bone and raverses i o supply 
is proximal poron. I his arery is damaged in a 
racure o he scaphoid bone, avascular necrosis      
occurs.
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he meacarpals, enumeraed I o V, laeral 
o medial. Ideny he base (proximal end) 
and head (disal end) o each.

he carpal bones orm a concave surace, 
he carpal arch, he medial wall o which 
is ormed by he pisiorm and hook o he 

8.4   Bones o he Wris and Hand II 

NEXTPREVIOUS

18

NOTICE ha aneriorly, T
A
S
K

IDENTIFY he bones o he hand, T
A
S
K

hamae, and he laeral wall o which is ormed 
by he ubercles o he rapezium and scaphoid.

Ideny he bones o he humb and digis, he 
phalanges. There are wo phalanges in he 
humb, proximal and disal, while here are hree 
phalanges in each digi, proximal, middle and 
disal. Ideny he base and head o each.

In he accompanying X-ray     , nd as many eaures 
o he bones o he hand as possible. Remember 
ha X-rays superimpose srucures ha are in ron 
/ behind each oher. 
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o medial. Ideny he base (proximal end) 
and head (disal end) o each.

he carpal bones orm a concave surace, 
he carpal arch, he medial wall o which 
is ormed by he pisiorm and hook o he 
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NOTICE ha aneriorly, T
A
S
K

IDENTIFY he bones o he hand, T
A
S
K

hamae, and he laeral wall o which is ormed 
by he ubercles o he rapezium and scaphoid.

Ideny he bones o he humb and digis, he 
phalanges. There are wo phalanges in he 
humb, proximal and disal, while here are hree 
phalanges in each digi, proximal, middle and 
disal. Ideny he base and head o each.

In he accompanying X-ray     , nd as many eaures 
o he bones o he hand as possible. Remember 
ha X-rays superimpose srucures ha are in ron 
/ behind each oher. 

1.

2.

3.

4. 5. Answer:

Acknowledgments



1/13/2020 Lab 08 2019

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

Menu
8.2 Fascial Compartments and Vasculat…

8.3 The Heart External and Coronary Bl…

8.4 The Skeleton of the Upper Limb

1. Resources

2. Objectives

3. Overview

4. The Clavicle

5. Features of the Scapula I

6. Features of the Scapula II

7. Features of the Proximal end of t…

8. Radiograph I

9. Progress Check 1

10. Features of the Distal Humerus

11. Features of the Proximal Radius

12. Imaging the Proximal Radius

13. Features of the Proximal Ulna

14. Imaging the Elbow Joint

15. The Distal Radius and Ulna

16. Movement Between the Radius …

17. Bones of the Wrist and Hand I

18 B f th W i t d H d II

Search...

Lab 08 2019

he meacarpals, enumeraed I o V, laeral 
o medial. Ideny he base (proximal end) 
and head (disal end) o each.

he carpal bones orm a concave surace, 
he carpal arch, he medial wall o which 
is ormed by he pisiorm and hook o he 

8.4   Bones o he Wris and Hand II 
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NOTICE ha aneriorly, T
A
S
K

IDENTIFY he bones o he hand, T
A
S
K

hamae, and he laeral wall o which is ormed 
by he ubercles o he rapezium and scaphoid.

Ideny he bones o he humb and digis, he 
phalanges. There are wo phalanges in he 
humb, proximal and disal, while here are hree 
phalanges in each digi, proximal, middle and 
disal. Ideny he base and head o each.

In he accompanying X-ray     , nd as many eaures 
o he bones o he hand as possible. Remember 
ha X-rays superimpose srucures ha are in ron 
/ behind each oher. 
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8.4   Joins o he Wris and he Hand 
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The wris join is properly called he radiocarpal join. 
Noce ha he ulna is no par o his name! Tha’s 
because he ulna does no arculae direcly wih he 
carpal bones in he ormaon o his join. The hand is 
carried, via he carpal bones, on he disal radius.

Noce in boh o he accompanying gures ha a 
brocarlagenous arcular disc is idened lying beween 
he disal ulna and he riquerum. This disc exends rom he 
medial aspec o he disal radius o he syloid process o 
he ulna. I excludes he ulna rom arculang wih he 
proximal row o carpal bones. Noce urher ha he concave 
surace o he radius and arcular disc arculaes wih he 
convex surace ormed by he proximal row o carpal bones. 

This join permis exion / exension and abducon / 
adducon o occur a he wris     .
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surace o he radius and arcular disc arculaes wih he 
convex surace ormed by he proximal row o carpal bones. 

This join permis exion / exension and abducon / 
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Since embarking on his exercise, you have idened he ollowing srucures and learned he answers o 
he ollowing quesons:

• Disal humerus: ideny he humeral condyle, capiulum, rochlea, and he medial and laeral epicondyles 
and supracondylar ridges. Which o hese are racon epiphyses? Ideny he radial ossa, coronoid 
ossa and olecranon ossa. Wha occupies each o hese ossae in exion / exension?

• Proximal radius: ideny he radial head and neck. In wha wo arculaons does he radial head 
parcipae? Ideny he radial uberosiy. 

• Proximal ulna: ideny he rochlear noch, coronoid process and olecranon process. Wha arculaes 
wih he rochlear noch? How are he coronoid and olecranon processes accommodaed in exion and 
exension, respecvely? Ideny he radial noch o he ulna. Wih wha does i arculae? Wha 
ligamen sabilizes his arculaon?

• Be able o ideny he major srucures seen in AP and laeral radiographs o he elbow.
• Disal radius and ulna: ideny he ulnar head and syloid process. Ideny he arcular surace o he 

disal radius and is syloid process. Wih wha bones does he disal radius arculae? Ideny he 
inerosseous borders o he radius and ulna. Wha aaches here and wha is he uncon o his 
srucure? Demonsrae he movemens ha occur beween he radius and ulna.

• Ideny he eigh carpal bones, he ubercle o he scaphoid and he hook o he hamae. Wha srucures 
orm he medial and laeral walls o he carpal arch?

• Ideny meacarpals I - V, he phalanges associaed wih each digi and he bases and heads o each.
• Be able o ideny he major srucures seen in an AP radiograph o he wris and hand.

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