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CARDIOLOGY BASICS - EMBRYOLOGY

Development of the heart 00:00:59
C,ard'\ogemc oreo :
Derived from splanchnic mesoderm and forms & endocardial tubes.
Fusion 1o form single cardioc tube on da5 19,
3> endotheliol fubes and fusion
which begins crania]\a ond
extends caudod\g
Heart tubes show serial
dilotodions :
T aulbus cordis
T Ventricle
— S At
> Sinus venosus
Primitive heart tube has S dilatations :
°  Truncus arteriosus.
* pulbus/conus cordis.
® Primitive ventricle.
®  SiNUS venosus.
TrUNCUS arterious ~-===r===f==
Conus ----=ofeu-
ventricle -----f--
RV eonal coeecmm Spmomnzzz 2228
Atrium - ----
&ody 1 right horm are
obsorbed into otrial elE fprioal

chamber § form part of

righ‘c ortium -
Rt common cardinal .+ e ! /\, &S (_
vein —> SVC ;
umbilical vein J
disappe _— Rt vitelline vein

— Part of \VC
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2 - Introduction to Cardiology

Heart starts beoecing bﬂ do% 34.
Loop\ng occurs \o5 dag a2.

Fate of dilatations :
Truncus arteriosus *
It splits into aorta. and pudmonarg ar‘cer\j bﬂ fusion of sp'\rod/ conotruncal septum.
Clinical correlation :
* Anteriorly displaced septum : Tetralogy of Fallot.
* No spiral septum : Persistent truncus arteriosus.
* Failure of fusion of spiral septum : Transposition of greot arteries.

Sinus venosus (8V) : Has 3 blood sources

° umbilical vein.

* vitelline vein.

B Q'\gh’c common cardinal vein.
Body and right horn of SV : Forms smooth part of right odrium (Sinus venarum.
Le®t horn of SV @ Regresses o form part of COroNary Sinus.

Primitive atrium :

It becomes the rOug\’\ port of the odrio.

Primitive ventricle : ,
it becomes the rough part of both ventricles (Trabeculoe carnae).

pulbus cordis ¢
It becomes smooth part of the ventricle.
Smooth part on right side Infundibulum, left side : Rortic vestibule.

Origin of other structures of the heart :
Cardiac jelly forms the connective tissue of the endocardium.
gpicardium : Neural erest cell derivative.
mgocourdium * loderal plote mesoderm.
vitelline vein gives rise to:
° Hepodic vein.
* Superior mesenteric vein.
* Portal vein.
* Inferior portion of IVC.

Cardiology ¢ v1.0 « Marrow SS Medicine



Cardiology Basics - Embryology - 3

Formation of interatrial septum 00:10:21

Septum prinmum : Forms Loss0. ovalis after birth.
Septum secundum @ Forms limbus Loss0 ovalis after birth.
Foramen ovale : Formed between septum primum § septum secundum.

Atrial par’d‘don'mg |
Red arrows well ox%ena’ced blood, Blue arrows poorlg ox%enaked blood

Foromen
-~ secundum

Foromen

Primum
Foramen secundum :

Developing Perforates septum

primum, al\ow‘mg
shunt.
Septum
secundum grows

down, overlapping
foramen secundum.

septum secundum

Foramen ;

secundum "
Foramen

Primum closed

Atrial parh’c\oning 1

Septum secundum
(Upper limb)

Foromen secundum

Foramen ovale

Volve of
Loramen ovole
(Derived from

septum primum) -~ Septum

Septum (Lower secundum grows

limb secundury down,
overlapping

Septum secundum foramen
i "( v limb) 0 secundum.
vppe ®  Foramen avole :

Foramen ovale ee.men SEEEm
primum § septum
secundum.

Septum secundum
_ (Lower limb)

After birth :
* Ductus arteriosus closure : Functionally 1a to a4 hours after birth.

Anatomically 8 to 3 weeks ofter birth.
°  puctus arteriosus : ugamen’cum orteriosum.
* Left umbilical vein : Ductus venosus.

Cardiology « v1.0 « Marrow SS Medicine



4 - Introduction to Cardiology

umbilical arteries : Mmedial umbilical hgamen’c.
urochus : medion umbilical ligamen’c.

Vascular embryology 00:13:46

Vosculoxr embr50|035 :

Truncus arteriosus/Portic sac is connected to dorsal aorto b5 b pairs of
aortic arches.

I* arch artery forms maxilary artery.

a™ arch artery forms stapediol artery,

s* arch artery regresses.

Left horn of aortic sace”

Left 4™ arch artery Forms the oortic arch

Left dorsal aorta
Right 4" areh artery Forms the right
R'\Sh‘c dorsal aorto

Rioht 7" cervical intersegmentol ortery
2% arch our’cerﬂ : Prox\ma]\5 gjves rise to CCA ond d'\s’cod\g gives rise to

subclavion our’cerg.

internal carotid artery,

Left 6" arch artery proximally gives rise to le$t pulmonary artery and
d‘\s’cal\ﬂ ductus arteriosus.

Right 6™ arch artery forms right pulmonary artery.

Right horn of aortic sac forms brachiocephalic trunk.

Left 7" cervical intersegmental artery forms left subclavion artery,

Chambers of the heart 00:16:03

Right adrium (nternal Seotures) :
Smooth pour‘c : SiINUS venorum.

QOuSh par’c : nusculi pechna’d.

Th65 are separoeced bﬂ eristo terminalis.

In the septal of wall of r'\gh’c odrium ¢

Fosso ovalis.
Limbus $ossa ovalie.

* Triangle of KOCH : Locoadion of AV node.

Cardiology * v1.0 « Marrow SS Medicine



Cardiology Basics - Embryology [ 04

Rt odrium : Internal feotures

Left atrium relations :

nr\’cer'\or|5 :

Ascending aorta § the pulmonary aorto.
Separoted by transverse sinus of pericardium.

Pos’cerior\g :
The descending oorta and the oesophagus.
Separated by oblique sinus of pericardium.

Right ventricle :
* Rough inflow portion (Less) : Made up of coarse trabeculae (Trabeculoe
carneoe).
* smooth outflow portion (Large) : Infundibulum.
Th65 are separated bﬂ erista supraventricularis.

Q'\S\n’c ventricle :

Cardiology * v1.0 « Marrow SS Medicine



6 - Introduction to Cardiology

Le®t ventricle :
* Fine frobeculae present.
* Smooth outSlow portion : Rortic vestibule.
* No crista supraventricularis.

Right ventricle » Left ventricle
upper and anterior part is called upper and ah’cerior part is colled
infundibulum or conus arteriosus. oortic vestibule.
wall oF right ventricle is thinner wall of left ventricle is thicker :

than left ventricle (& 3) : 9 mm. a7 mm.

3 popillary muscles : Anterior, a papillary muscles : Anterior and

posterior and septal. posterior.
moderator band present. noderoator band obsent.

Ca\/‘\’cﬂ : Crescentric in

] Cavity : Cireular in eross section.
cross section.

Outflow part is infundibulum. Outflow oart is aortic vestibule.

Supraventricular crest separotes
i = No crest.

inflow part from outSlow part.

Cardiology * v1.0 » Marrow SS Medicine



CARDIOLOGY BASICS - PHYSIOLOGY

Term‘molo&lj -

Chrono’cropg : Heart rade (SA nodal action po’cen’daD.

lonotropy : Myocardiol contractility (myocardial action potentiaD.
Dromotropy : Cardiac conduction velocity,

6oechmo’crop5 : Cardioc exci’cabih’cg.

Lusi&ropﬂ : Cardioc reloxodion.

Sinoatrial node (SAN) action potential 00:03:25

Au’coma’dcﬂ:g -
Ability to beat in obsence of external stimulus.
Automadic tissues :

° SAnode.

* AV node (Disto.

* His Purkine s5s’cem.

* Atrial cells near ostium of coronary sinus.

SAN is the pacemaker of heart because
* It has the highest intrinsic firing rate.
* mMoximum slope of pacemaker potential.
* Intrinsic firing rate of SAN is 100/min.
* Bud resting HR is 10-80/min (Because of resting vogal tone).

gffect of autonomic nervous system :
* sympothetic system increases slope 0% pacemalker potentiol — THR—
Graph shitts to left.
* Parasympathetic system decreases slope of pacemalker potential — JHR—>
&raph shifts to right.

Pacemoker po{ten’dod :

ArA prepo’cen’dal/ A node action po’cen’dal/ Restless membrane po’cen’dal/
spon’canews diastolic depolar'\sddon.

Cardiology * v1.0 « Marrow SS Medicine
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8 - Introduction to Cardiology

lon channels during phases of SA node action potentiol :
. ‘Funny’ sodium channels (, channels) are open (1P D and K™ channels close.
a. Transient Ca?" (T—’rgpe) channels open, push‘mg the membrane potential to
threshold.
3. Long-lasting Ca®" (L—type) channels open, gjiving rise to the action potential.
4. Opening of ¥+ channels, ( 1P, D, and closing of Co®* (L~type) channels,

hﬂperpo\ar'\s'\ng the cell.

> +aof

E of

% 12- TPW* Tpm

S —ok

‘é_—ao - J’f)c“a*

% e 1" efSlux

N R W S Threshold

£ —60 A
Pacemaker po&enhod

800 msec time

o) Pacemaker potential :
Between —40 10 —60O mV.
Determined by transient (T-type) Ca™ channel/ funny current (Na™ channeD.
1K' channel (Most importan®.
. Closure of transient outward K
3. Opening of inward rec’d%'\ng 2}

b) depolarisation :
Slow inward L—-’rgpe Co®" chonnel.

© Repolarizotion :
Delaged rec’d?-ging K" channel.
Closure of L—’rgpe Co®* channel.

Fum5 current
' mos’d3 sodium channel.
* K/A HCN (Hyperpolarizadion activoted cyclic nucleotide channe).
* Responsible for prepotential.
® Seen in rods, cones, ol¥ac’cor3 epithelium.
* Wabradine :
- Blocks ?unnﬂ current.
— Decrease HR without ofSecting Bf
- /2 visual Seld disturbance.

Cardiology * v1.0 » Marrow SS Medicine



Cardiology Basics - Physiology - 9

Ventricular myocardial action potential 00:20:03
* w,cl(Oud
* . (ransient outward) ot G, 5 (0w
Vi ® ., Ltype
N 7 ]* ), B slow delayed rect)
= a -
R * 1 (oud)
* | (5 slow delayed rect)
* 1, (8 ropid delayed rect)
* 1, (nward rect)
* No Gy
* 1 Gapid ~0
4
=90 mVv
— 200 ms
K

L Ginward rect)

Phases of myocardial action potential :

Phase zero (Depolarisation : Voltage goted fast acting N channel.

Phase | (Barly repolarisation) : Closure of Na” channel § efSlux of K" through Tor
Phase & (Plateaw) : L-type Ca* channel § delayed rectifier 5 channel

Phase 3 (Late repolarization) : Closure of L-type Ca® channel.

Phase 4 (Resting membrane potentiol) : No'-" ATPase.

+

Vaughan William classification of anti-arrhythmic drugs 00:25:34

Based on predominant action of drugs.

Drug acting on mechanism Class example
Phase O No* channel blocker | 1, 1,1)
Phose 4 Beto blocker 1\
BIDAS

@retyllium, lbutilide,

Phase 3 K" channel blocker M
Dotetilide, Amiodarone,
SotaloD
Phase a Ca® channel blocker \Y Verapamil, Diltianzem

Cardiology * v1.0 < Marrow SS Medicine
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10 - Introduction to Cardiology

Closs | drugs :
Closs | nnharrhﬂ’chmic drug eflects

On the ventriculor action po’cen’dod :

Closs lo
Closs Ib Closs lc
On the eC&G:
Tars g far {QT 1t qes
‘a \b ‘c
Quinidine Lignocaine Propo&enone
Procainamide mexiletine Flecainide
Disopgmmide Phenﬂ’co'\n encainide

. lock Na*™ channel for < | Block Na™ channel for
Block Na™ channel for 1-10 sec.

Isec. >l0 sec.
lock in open state. ) .
Block in closed stote. glock in open stote.
mild increase in QRS. Do not shit phase zero. Prolong QRS.
mild shift o righ’c. QRS durotion unchanged. Shift o right.
= No action on K"
Block K channel Open 11 channel
channel
el 1, QT interval 11 QT interval short QT interval normal

miscellaneous concepts :
mgocaro\iod oxygen consumption :
8 mL/100g/min.
* most important parameter that determines oxygen consumption
- end diastolic volume.
= F‘\I\'mg pressure.
* Consumption of ¥a’c{5 acid : Carbohydrate by heart is 70 : 30
More oxygen requirement in fatty acid oxidodion.
Therefore by blocking fatty acid oxidation, it can be used for angina.
PFOX Inhibitors (Partial fatty acid oxidation inhibitor) : Trimetozidine and
Ranolozine,

Qes’cing coronary blood Slow :
©0-90 mML/100 S/m'\n or 43S mL/min.

Cardiology * v1.0 « Marrow SS Medicine



Fronk S’courling low

Cardiology Basics - Physiology - 11

Force of controction is direc’dg propor’cionod to the initial Ieng’ch of muscle fibre.

gjection raction &P :

€F = DV — e3v/eDV = 1a0-50/130 = 70/1a0 mL.

The Cardiac cycle

00:38:27

ventriculor ez‘)ec’don
{ ]

{

2
'S5
&
)
3 /
4 ‘ Rortic valve
lsovolumetric & opens
contraction > !
{ mitrol valve
| ‘
/ oses
&

Bortic valve closes

\_s____, Rortic pressure

Isovolumetric
reloxadion

v mitral valve opens

Left odrial pressure
Left ventricular

A 0
Phose of cardioc cﬂcle

Durotion of cardiac cgc\e is 0.8 gec.

[\l

v pressure

Sgs&oie Diastole
0.3s 0Ss
l. Protodiastole.
I Isovolumetric controction. a. Isovolumetric reloxation.
a. Rapid ejection. 3. Rapid Hilling.
3. Reduced ejection. 4. Reduced filling,
S. Btrial 33s’cole.

Atrial 33s’cole :

70-80% of ?\I\ing of le®t ventricle is odreadg completed before odrial SHS’cole.

AV volves open.

Active atrial contraction : Responsible for 40-20% of ?\l\ing.

Cardiology ¢ v1.0 « Marrow SS Medicine

Active space ----



12 - Introduction to Cardiology

nbnormah’cg in odrial 353’(0\9 :
S4 © Vigorous contraction of adrio.

Criteria for &4 ¢
* Normal heod’chﬂ odrio.
° Sinus rhg’chm.
° AV volve normol.
* Non-compliont hﬂper’crophied non—diloted ventricle.

Isovolumetric contraction :

AV valve is closed (8l ig heard) just before isovolumetric contraction.
It is phase of systole where ventricular pressure increases.

At the end semilunar valves open (gjection click).

Ropid ejection and reduced ejection Sow.

Protodiastole (Hansou{: interval) :
Between the incidents when aortic pressure exceeds LV pressure ond aortic
volve closure (2a).

1sovolumetric relaxodtion :

At the end, AV volve opens.
Rapid filling and reduced filling Sow.

Cardiology * v1.0 « Marrow SS Medicine



PULSE

Definition and waveform of the pulse 00:01:06

Arterial pulse :
Pressure wave originating in the aorta due to ejection of blood during left
ventricle SBS’cole and travels along the arteriol wall ok o roke 08 S M/s,
Column of blood : SO em/s.
The upstroke of pulse coincides with SI and the peak occurs well before Sa.
Parameters to assess the performance of LV

* Stroke volume : Increase correlates with a sharper upstroke and higher

peok.

i veloc'\)cg of eJechon : Increase correlotes with a sharper ups‘crolﬁe ond eourlg

peak.

waveform :
* Percussion wave (P : LV ejection (Stroke volume and velocity of ejection.

* Anacrotic noteh : Between P ond T.

* Tidal wave (T) : Rortic recoil (Vascular stotus).

* Dicrotic notch (OND/Incisura. ¢ Corresponds to Sa.

* Ddicrotic wave (O : Rellected wove from the periphery (Peripheral
resistance).

eCy
A\

Carotid
Pulse

Character and contour are always best felt ok the carotids.
\deal position :

Supine with the neck slightly tumed to the site ot palpodion.
Simultaneous auscultation with palpation.

Cardiology * v1.0 » Marrow SS Medicine




14 - Introduction to Cardiology

----- Active space ----- Determinants of arterial pressure, pulse and contour 00:15:10

Incident pressure woave is dependent on

* Compliance of aorta.

* The velocity of ejection.

* LV pump : Rote of change of pressure and peok aortic How velocity,.
Pulse wave velocity : Depends on stroke volume.

Arterial stifness :
* Reflects true arterial wall damage.
* Has an independent predictive value for cardiovascular events.
* A marker of earlier target organ damoge.
* Vessel wall cushioning : Healthy vessels absorb the energy of the pulse
wave.
* StifSness of vessel increases in aging vessels —> T eulse wave velocity,
* The gold standard o measure arteriol stitfness : Pulse wave velocity

= NOrmod
o H‘\gh

mH'\S\f\ normol
—Very h‘\gh

—_— T g ey

Central 55$’colic blood pressure : High centrol SBP correlates with bad
prognosis.
Compliont vessel :
* | Pulse wave velocity,
* Reflected wave (dicrotic wave) returns 1o central aorta later in diastole.
. ﬂugmen’cs diostolic BR.
* Increased coronary perfusion.

SHES vessel ¢
* 1 Pulse wave velocity,
* Reflected wave arrives earlier in the systole.
G ﬂugmer\%s s&s’co\'\c &R
* | Diastolic &P and | coronary perfusion.

Cardiology * v1.0 « Marrow SS Medicine



r-\ugmen’ced pressure : Dif{erence between Pl and PA.

SBP; PA
100 ~
D e
&
\Ej 90
%) 4
)
%)
P
a
80 -
DBP ¢
o
0 1 ¥ L] 1
Tr 300 400 00 800

Time (M)

Normal pulse 00:25:59

Changes in pulse $rom the centre to the periphery :
L. Upstroke becomes steeper.
a. An anacrotic notch becomes less apparent.
2. The dicrotic notch becomes smoother.
Radio femoral delay is present in the coarctation of the oorto.

-- L 2NN JS Jums eane St e Sums s sem mas amms s e aau |

'@JD \
f BRACHIAL \\

Nt

-

o

PV S W T Y

Ol sec.
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16 - Introduction to Cardiology &

The normal delay for pulse wove transmission (msec)
Covotid 20
Brachial O
Rodial 80
Femoral S

Rate of the pulse

00:30:30

Sinus ’cachgcourdia :

ngovo\em'\a

Sepsis

mﬂocard'\‘ds.

Cardiogenic shock (Anterior wall mb.
H'\Sh output stotes.

Sinus bradgcard'\a= Qegudour rhg’chm <0 bpm.

Drugs @eto blockers).

m5xedema,

Hﬂpo’cherm‘\a,

Increased ICT (Cushing’s reflex : Bradycardia. + Hypertension.
Inferior wall M1 Rvmb.

Relative bradycardia (Faget s‘\gn) :

There is a decreonse in heart rote with a rise in bodg ’cemperoecure.
Couses:

Infectious Non—infectious
Typhoid. drug fever.
L,eg'\onel\a. CNS: men‘mg'\’c\s,
Q fever. encephalitis.
Serub ’rgphus. Lﬂmphomas.
Dengue (Rare). Factitious fever.
malario. (Rare). Colcium channel blockers.
Leptospirosis (Rare). B blockers.

Cardiology * v1.0 » Marrow SS Medicine



Regularity and amplitude of pulse 00:41:15

Reqularity of pulse :
* Rapid reqular pulse : SVT/VT.
* Ropid irrequlor pulse : Atrial Kbrillation, adriol flutter, or adrial tachycardio
with varying block.
. Qegudarlg irreqular pulse : Ventricular premodure complexes.

Amplitude/volume of pulse :

Low volume pulse : Hﬂpolﬁ'me‘dc pulse.

High volume pulse : ngermne’dc pulse.
Pulse volume correlates with stroke volume.

Hﬂperl«'me’dc pulse :
* The amplitude of upstroke increases.
. High cardiace output and low PR.
* The dicrotic wave becomes less prominent.
* Complete heart block § elder13 * High volume pulse with low CO.

Corrigan’s or water hammer pulse :
The brisk upstroke of the carotid pulse when felt in associotion with o large
amplitude pulse with rapid descent.

* Aortic regurgi’ca‘don.

* Rortic sinus rupture.

* Rortopulmonary window.

* Persistent ductus arteriosus.

Hﬂpolﬁ'\nehc pulse :
* Small or diminished amplitude.
* Decreased LV stroke volume.
* v d5s¥unc’don.

Slow rising/anacrotic/pulsus tardus :
* In severe oortic stenosis.
* The upstroke is slow § the peak is delayed nearer to Sa.
* gjection velocity is signi&\canﬂﬂ increased due to obstruction.
* volume increment is low : The increase in radius § the tension in the oortic

wall will be expec’ced to be slow.

Cardiology * v1.0 « Marrow SS Medicine



18 - Introduction to Cardiology

* Increosed Ve\oci’cg of the aor%\cjek ’chmugh the stenotic volve decreases the
loteral pressure ’cherebg con’cr'\bu’c\ng t0 o slower roke of pressure rise in the
oorto.

Very severe AS : Pulsus parvus et tardus.

Porvus = weak (ow peak)

Tordus = slow (Wide)

Upstroke h'\gh, amplitude low : Severe mitral requrgitodion.

Contour abnormalities 01:01:50

Pulsus bisferiens :
* Severe AR.
* AR with mild RS.
¢ KoM,

3 peaks in sgs&o\e :
* The high SV accompanying the AR will cause o \arge—amp\‘\’cude pressure
wave : P T will be prominent.
* The increased velocity of turbulent Slow ot peak systole due to stenosis
decrease in loferal pressure in the aorto due o the venturi effect : AS + AR,
* Leads 0 a drop in pressure rise during the middle of systole.
* Rodial is more preferable as carotid shudder may mask it.

Pulsus bigferiens in severe AR with AS

Covotid
Fepol
Pulse

g
s

Cardiology * v1.0 « Marrow SS Medicine



nger’croph\c cardnomﬂopa’chg
The ventricle is hypercontractile § ejects the blood very fast. This leads to a
very ropid rise.
* The sygstolic anterior motion of the mitral leaflet — Obstructs ejection.
* Inthe lote sygstole when the interventricular pressure begins to $al), it gives
rise to a second peak in the pulse.

Dicrotic pulse :
Al
MM\—_——/\—-&—MW
[S@S]
Qsa - 480
-——--—.'VM "\f“"" ""'"M
LVET - 190
PepP - 90 5
Corotid
B N N B
LYy
QSa - 240
i - LVET - 850
PeP - 90

Carotid

\‘\Ql‘se DN = \/K\T,Db/

a peaks : One in systole, the other one in diastole — Radial artery
Increased PVR —> Prominent Dicrotic pulse.
Seen in LV d5s¥unckion, conditions with low CO — Cardiac tamponade.

Pulsus alternans :
Amplitude changes beat to beat, alternating between higher § lower pulse
amplitude as o result of alternating stroke volume. Seen in LV failure.

* Premature depolarization releases more calcium.

* The increased calcium is therefore availoble for the post premodure beat,

’cherebg increasing its controctile force.

* The calcium uptake 5 release may Sluctuote alternatingly $rom beot +o beat.
Y Sl
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20 - Introduction to Cardiology

The sphggmomanome’cer is used to detect it.

IIESE SN T Rhtevel Y

Q54 - 240
)
/\M Corotid Pulse
P\\/ LVET = a0
PEP = 120

Pulsus bigeminy :
* Normal beat alternating with o premodure contraction.
* 3V of the premodure beot diminished § pulse varies in amplitude accordingly,
* May masquerade as pulsus alternans, but regularly irregular rhythm.
* Pulse volume increases %l\ow'mg o VPC due to longer pauses 3 more diastolic

[ [N, Do

Premodure controctions

?\\\'\ng.

exception : HCM (Dgnamic obstruction) —> Pulse volume falls following a. vPC —>
erocHenbro‘,xgh s\gn.

Pulsus paradoxus 01:20:35

A/k/A Pulsus normalis aggregons.
* Normally, SeP folis by 10 mm Hg during inspiradion.
* ¥ during inspiration, S&F falls 7 10 mm Hg —> Pulsus paradoxus.
* best felt o Femoral pulse.
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8%%01085 :

* Covrdiac ’cmponade.

* Constrictive pericourdi’ds.

& COPDL

®* Thrombus or obstruction in the SVvC.

. Pudmor\ourg embolism.

Pulsus Paradoxus

Normally:

}

Pulse 21

Author:
Inspiration Yan Yu
Reviewers:
L Sean Spence
M lung volume = /" intra-vascular volume within pulmonary blood Laura C"aif
vessels = 1 lung capacitance for blood, |, R heart afterload Ninette Alvarez
MD at time of
4—////\’ publication
Abnormally:
A
)
With obstructive lung With cardiac pathology With vascular pathology (rare):
diseases (i.e. COPD) external to myocardium

More blood returns
to R heart = more
blood enters and
pools in pulmonary
vasculature

}

J blood returns to
the left heart, \ its
filling

!

{ left heart stroke
volume/cardiac output

|

59 on inspi
- (<10mmHg)

l

Lungs are hyperinflated,
and vascular beds are
more expanded

|

On inspiration, T ™ 1
blood enter lungs and
pools within puimonary
vasculature

|

4 4 | forward blood
flow from lungs into
left heart

(Cardiac tamponade, or rarely
with constrictive pericarditis)

|

As 1 blood fills R heart on
inspiration, external constraints
on myocardium { cardiac
expansion, interventricular
septum is pushed into LV

|

There is no room in the
pericardial sac for the LV to
expand and maintain normal
end diastolic volume (i.e. ¢ LV

Vena cava obstruction Pulmonary
By thrombi, or external embolism
compression by masses/ l
fibrosis (from obesity,
pregnancy) Thrombi in the

‘ pulmonary
arteries |,

\{ venous return to R heart blood filling
‘ pulmonary

{ Right heart filling, \ vasculature

blood flow int@ii/

On inspiration, as pulmonary intra-vasculature
volume expands and blood pools within, flow
into the left heart | 4

filling)
}

4 & L left heart stroke
volume/cardiac output

l

Pulsus Paradoxus:
Exaggerated \,in systolic BP on inspiration (>10mmHg)
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----- Active space ----- JUGULAR VENOUS PULSE

Introduction 00:00:30

JvP Jugulour venous pudse/ Jugudour venous pressure.
A window into the r'\gh’c heart.

@iovanni Mario. Lancisi (654 to 1730
* “systolic Suctuation of the jugular vein” in o patient who ot necropsy had
tricuspid regurgi’coedon.
* pAlso known oS Loancisi s‘\gn/ venous corrigan.
* Cor aegrotari non potest : First to declare thot heart will also be offected in
disease.

Sir James mackenzie (1853 40 1949) :
* Fother of british card\o\o%.
* Nomed JVP waves.

Po\%mph :
* A device invented by James mackenzie to simultaneous measurement of
both WP F Carotid pulse.
* Inadvertently laid the foundadion for the lie detector.

Articles :
* Sir James Mackenzie's heart : Article elaboroedng his Coronary ar’cer5
disease progression $rom stoble angina. —> unstoble angino. — Deodh.
° Study of the pulse : Arteriol, venous and hepadic and of the movements of
the heart (9030 by James mackenzie : Describes the waves of VP

Thomas lewis ¢ Father of modem cardiology.

Karl Frederik Wenckebach (1899) :

wenckebach phenomenon T ype | and degree heart block) was first deseribed
in JvP (1887.
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