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CARDIOLOGY BASICS - EMBRYOLOGY

Development of the heart 00:00:59

Cardiogenic area. derived from splanchnic mesoderm and
forms a endocardial tubes.
Fusion to form single cardiac tube on daa 19,

I. endothelial tubes and fusion
which begins cranially and \
extends caudally

a. Heart tubes show serial

dilotadions
Bulbus cordis
ventricle
Atrium

Sinus venosus

Primitive heart tube has S dilatations : Truncus arteriosus
eulbus/conus cordis
Primitive ventricle
Primitive adria
Sinus venosus

body § Rt horn are
absorbed into atrial
Left hom of
chamber § form part of i
Rt artum
Rt common cardinal -~ - , to %Moﬂ’ g
vein Sve v COronary Saus 2
bilical * i §
. Rt vitelline vein
vein disappears
part of vC
Heart starts beo&ms b5 da5 aa.

Loopns b}j daa as,



General 01
Medicine

Fate of dilatations R—
Leave Feedback

Truncus arteriosus :
i splits in&onor'mardmhmrgadergb}j fusion of
spiral/conotruncal septum.

Clinical correlotion :
Anteriorly disploced septum : Tetralogy of Fallot.
No spiral septum : Persistent truncus arteriosus.
Failure of fusion of spiral septum : Transposition of great
arteries.

Sinus venosus [sv]
Sinus venosus has 3 blood sources :
* umbilical vein
* vitelline vein
u Qgh’c common cardinal vein

eod5Mri3htMmo¥sv=Mhpaﬁo$riSMairhm
(sinus venarumy
w%mnwsvzregmko%mpwk&wmgsm

Primitive atrium :
it becomes the rough part of the adria
Primitive ventricle :
&becoms&»em;shpar{wbo’chmues
(rabeculoe camoe).
Bulbus cardia. :
it becomes smooth part of the ventricle.
Snnoﬂwpar*onris\'\ks‘\dmh?undnbtmm
leMt side : aortic vestibule

Cardiac jelly forms the connective tissue of the endocardium.
Epicardnm : neural crest cell derivative.
mt:,ocardum : lokeral plo&e mesoderm.

eoeds eApdY

vitelline vein =3N&sr‘\se&o

° Hepatic vein
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Cardiology Basics- 3
Embryology
" Superir mesenterc vein

® Portal vein
® Inferior portion of IVC

Formation of interatrial septum 00:10:31

* Septum primum forms fossa ovalis after birth,
® Septum secundum forms limbus fossa. ovalis after birth.
. Forw»enovaleis‘f‘onnedbeh»eenseptumprmmi
septum secundum.
Atrial partitioning |
redarrouswel\o%enetedblood ehemw:spoagmggemdedblood

Foramen
secundum

Foramen
Primum

‘ ‘ ®  Foramen secundum :
perforotes septum
primum, allowing
shunt.

Septum
sew\dumsrms
down, overlapping
formen secundum

Active space




4 General 01

Medicine
Bt Bl
* ductus arteriosus closes : functionally 1a to a4 hours
ofter birth,
Anatomico.l\g ato 3
weeks after birth.

Ductus arteriosus : |‘gamn’cum arteriosum.
Le®t umbilical vein : ductus venosus.

* uUmbilical arteries : medial umbilical ligament.
* urachus : median umbilical ligament.

Vascular embryology *

Truncus arteriosus/Rortic sac is connected to dorsal
ambgbpaxso?mhcard—m

* *arch artery forms maxillary artery,

* a™ arch artery forms stapedial artery,

* s"arch artery regresses.

* LeM™ hom of oortic sac

* Lebt 4th arch artery ] pPortic arch

* LeM dorsal oorto

. 'iiéﬁ’c%harchaﬁery

° Qigh’cdorsalaorka Q‘\Sh&

* ydwckxw*erwproxhulgivesriseko%ﬂanddista%
3Wesrise&ointemalcaroﬂdaﬁer5.

* Left tth arch artery proximally gives rise 4o le$t
pulmonary ar{erg andd‘\stal\a ductus arteriosus.

* Right tth arch artery forms right pulmonary artery.

. Qigh’chomo?aorﬁcsoc?ormbmchiocepmhckmm

. Leﬂ?ﬂwcerv\cahn&ersesmen’calarterg\?orm\eﬂ
wbcla\rmar’cer\j.

Chambers of the heart 00:16:12

Q'\shkatrhm-htemal?eatures=
Smooth part : sinus venarum.
Qoushpar'uwswl‘npecﬁ\aﬁ
Theg are separafedbg erista. terminalis.
In the septal of wall of right atrium :

eoeds eAdY
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01 Cardiology Basics - 5
Embryology

i SEREReaiel £l g

* Fossa ovalis
* Limbus fossa ovalis
* Triangle of KOCH AV node
Rt Atrium-intermal features

Le$t adrium relotions :

Anteriorly — ascending oorta § the pulmonary aorta.
Separated by transverse sinus of
pericardium,

Pos’aeriorlﬂ - the descendins oorta and the oesophagus.

Separoted by oblique sinus of pericardium.

Q'ghk ventricle :
Rough inflow portion (less) — made up of coarse
trabeculae (rabeculae carmeae)
Smooth outSlow portionClarge] : infundibulum.
The5 are separoted bg erista. supraventricularis.

\n%w‘ms lower part Ou‘&ow'\na upper part
" develops from primitive ventri- | 1t develops from bulbs cordis
cle K is small in size and lies above

tis large size and lies below the | the supraventric crest.
suproventric crest. it is rough due | i forms ventricular chamber-
%o respond of it is smooth and fhemosto’é&xerightverﬁrﬁdar

forms upper 1 the muscular infundibulum, whih gives rise g
ridses—&\emhcon'\calpaﬂo? c?umber&op\dmono.rgkrmh %
j?e r‘qhk_ _{mbeculae cameae. <
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Medicine
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LeMt ventricle :
Fine trabeculoe present

Leave Feedback

Smooth outfiow portion — aortic vestibule.
No crista SupraVen{ricularis.

"'““”"“3“"”3' part OudtSouuir \q upper part

it develops $rom primitive it develops from bulbus cordis

ventricle

It lies below the oortic vestibule 1t is between the membranous
parto\‘—‘d'\ehterventﬂcuhr
septum and anterior cups of the
mitral valve

R‘\sroushduempmw\ce'rhs The arotic forms most of the left

smooth and forms smooth of vestibule, which gives rise to the

trabecule cormneae and small ven{ﬁcularcmmberascendhg

upper part aorta.




.

CARDIOLOGY BASICS - PHYSIOLOGY

dwrono&mpwueartm&e(snnodalacﬁonpo'centw

lonotropy : Wdial contractility (mgocardial action

Dmmorbropg : Cardioe conduction vdocftg
6adhtwtmp3 : Cardioc exc‘rtab‘\likg
Lusi{mpg : Cardioc reloxotion

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

Mkom&ci’cg=ﬂbil&3tobea&habsenceo¥ex{'ernalstm

Automatic tissues :
* SAnode
* AV node (disto)
. HisPurKi}jesgjstem

. Mrialcel\snearosthmo‘f’wonwgsms
SAN is the pacemaker of heart because
Rhasthehishesth&rhsic“rhsm&e(rmxmwpeo?

Intrinsic firing rate of SAN is 100/min.
But resting HR is 710-80/min (becouse of resting vagal tone).

° ssmpatheﬁcsgstem increases slope of pacemaker
potential — PHR—> @raph shifts to left.

Active space

* Parasympathetic system decreased slope of
pacemoler potentiol —> | HR—> &raph shifts to right.



8 General 02
Medicine
Pacemalker potentiol/prepotential/SA node action po’c
Restiess membrane potential/Spontaneous diastolic

depolar'\saf\on :

L. ‘Funny’ sodium channels (i, channels) are open (te.
and closing K’ channels.

a. Transient Ca’** (T-type) channels open, pushing the
membrane potential to threshold.

3. Long-lasting Ca** (L—type) channels open, giving rise to
the action potentiol.

4. Opening of i+ channels, ( 1, ), and closing of Ca™
(Ltype) channels, hyperpolarising the cell

otertl (my)
BEE8B 038

membrane

o) Pocemaker potential :
eetween -40 to —60 mV.
Determined by Transient (T—type) Ca* channel/funny
current (Na” channeD.
K" channel (most important)

I Closure of transient outward K’
a. Opening of inward recti‘}ains w

b) Depolarisation :
Slow inward L—kgpe Co®* channel.

© Repolarization :
Delayed rectifying 1’ channel.

Closure of L43pe Ca® channel.

ooeds eApOY

Funng current :

mos'dg sodium channel.



Cardiology Basics - 9
Physiology

Called HCN G\gperpobrizo&ion activoted cyclic
nucleotide chanmne).
Responsible for prepotential.
Seen in rods, cones, oWnc’corg epithelium,
vabradine — Blocks ¢um5 current.
Decrease HR without a?—%ecﬁns &P
/¢ : visual feld disturbance.

Ventricular myocardial action potential 00:20:03

° K, oI (oud
L ‘w (tmns:ent OILM Py ma»(.n), " (Ou.{’)

\l a e it sow rect)
o r * 1 louw
* 1, (% slow delayed rect)
* |, & ropid delayed rect)
. \w(irw:frrech)

* Na' G /

L 3 il
° ‘m<de ) \’»o

" 200 ms
W

* 1, Gnward rect)

Hnsemzoepowwm—vo&asesa&edhsmcﬂgm’
channel

Phase I : tarly repolarisation — closure of Na* channel § e$Siux

of K" through TOK'

Phase & : Plateau — L-type Ca™ channel § delowjed rectifier
1’ channel

Phase 3 : Late repolarizotion— CloSureo\‘—L—-tgpe Ca?' channel.

Active space

P\'\ase4=2mthsmembmr\epo&etﬁal—m’—h’mase



10 General 02
Medicine
Vaughan William classification of
anti-arrhythmic drugs 0025

Leave Feedback

Based on predominant action of drugs.
Orug mechanism Class example
azths on

Phase zero | Na’ channel blocker | 1(1, \ \2

Phose 4 &eta blocker I\

Phase 3 ' channel blocker | 1\ BIDAS
(Bretyjium,
\butilide,
Dofetilide,
Amiodarone,
SotaloD
Phase a Coa®" channel blocker] vV verapami,
Diltiazem
Class | dmgs :
Class | mmhghnic Orug effects
On the Ventricular Action Potential :
Class la
Class b
On the &5 :
taes g tar QT ftaes

eoeds eApOY
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Cardiology Basics - 11
Physiology
'- u .
Procainamide mexietine Flecainide
Disopyramide Phenytoin encainide
8lock Na” channel for Block Na* channel for Block Na* channel for
=10 sec. <isec. 210 sec.
@lock in open state. @lock in closed state. @lock in open state.
mild increase in GRS. Don't shift phase 2ero. Prolong GRS,
il shift 4o right. QRS duration unchanged. | Shift to right,
@lock 15" channel Open K’ channel No action on K’ chamnel
et e, QT interval 14 QT interval short QT interval normal
Myocardial oxygen consumption is 8 mi/icogm/min.
® Mmost important parameter that determines oxygen
consumption
&nd diastolic volume.
F\h'ng pressure.
® Consumption of %ﬂg acid: carbohydrate by heart is
70:30,
More oxygen requirement in fatty acid oxidation.
Therefore by blocking ¥o&-t5 acid oxidation, it can be
used for angina.
PFOX Inhibitors (Partial fatty acid oxidation inhibitor) :
* Resting coronary blood Slows ©0-90 mi/ioog/min or aas
ml/min.
® Force of contraction is directly proportional to the initial
length of muscle fbre.
° &F = 8DV — ESV/EDV = 130-50/130 = 70/130 m.
The Cardiac cycle 00:38:27
:
§




12 General 02

Medicine
Duration of cardioc cgcle is 08 sec.
S}js'tole Diastole
03s 0Ss
D Isovolumetric D Protodiastole
contraction 3) Isovolumetric
& Rapid ejection reloxodion
3) Reduced ejection 3) Rapid filling
4) Reduced fling
S) ftrial systole
® Atriol sgs'cole :

70-80% of left ventricle is already completed before atrial
sastole. AV valves open.
Active adrial contraction — responsible for 30-30% ot
filling. Abnormality in adrial systole : 54 (vigorous
contraction of atrio)
Criteria. for $4 : Normal heaPchg adrio.
Sinus rhg'd'\m
AV valve normal
Noncompliant Hﬂper{rophised nondiloted
ventricle
* isovolumetric contraction :
AV valve is closed (S is heard) just before isovolumetric
contraction.
kisphoseo?sgstolewhereven&ﬁuﬂar pressure
ncreoses.
At the end semilunar volves open (ejection click).
° Rapid ejection and reduced ejection follow.

*  Protodiastole (hangout intervaD
aeh»eenﬂwehciden&suheno.orﬁcpr&esureexceedsw

g pressure and aortic valve closure 3.
§ * |sovolumetric relaxationy
At the end AV valve open

* Ropid “\\ins ond reduced %\\'ns follow.

12



03 13

PULSE

Definition and waveform of the pulse 00:01:06

Arterial pulse : Pressure wave or‘\simﬁns in the aorta. due
to ejection of blood during left ventricle
53stole and trovels along the arterial wall ot o
roke of S m/s.

Column of blood : SoemVs.

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 peak.

* The velocity of ejection : Increase correlates with a.
sharperupsiroheandearg
peak.

Waveform :

* Percussion wave (P) : LV ejection (Stroke volume and

velocity of ejection.

Anacrotic noteh : between P and T.
* Tidal wave (T) : Aortic recoil (Vascular stotus).
* Dicrotic notch (ON)/insisura. ¢ Corresponds to Sa.
. Dicroﬁcwaveme%ectedwaye?mm'theperpl'\erg
(Peripheral resistance).

Active space

C)mracterandcontwrareahmgsb&eﬂe&at&\ewoﬁds.

\dealposiﬁom&;pinewiﬁ\ﬂ\enechs\ighﬂgmmedtoﬂwes&e
of polpation.

Simulttaneous auscultation with palpation.

13



14 General 03
Medicine
Determinants of arterial pressure, pulse, and TR
contour 00:15:10

Incident pressure wave is dependent on :
* Compliance of Rorta.
. Theve\oc‘rtgo?e\jec’cm
* LV pump : Rate of change of pressure and peals aortic
Q\owve\oci’qj.
pubemvemkgzbepe!\dsms‘:fcﬁevom
Arterial stifness : Reflects true arterial wall damage.
* Hos an independent predictive value for cardiovascular
events.
* A marker of earlier target organ damage.
o veeselwal\cushbnhsmearhgvesselswsorb&\e
energgo@'chepdsewe.
* stifiness of vessel increases in aging vessels —>
Increased pulse wave velocity,
x Thesolds’mndard’comeawrear'ceﬁalstﬁnesw
Pulseum/evelocikg

Mcﬁdsewwevebckgw\d%babi&gﬂacv gvent

ol
o4
0/a

o

3 008
S 0,00
% o004
® 602
0

eoeds eApOy
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03 Pulse 15
Central systolic blood pressure :
o Hish central SBP correlotes with a boad prognosis.
Compliant vessel : St vessel :
lMsewavevelocRg 1Pulseunveveloc&5

ReSlected wave Dicrotic wave) | ReSlected wave arrives
returns to central Rorta. loter eorlernﬂwesl.js&ole
diastole. Augments systolic &P
diastolic &R | Diastolic 8P and |
ncreased coronary perfusion coronary perfusion.
® RAugmented pressure : Ditterence between Pl and Pa

1004 AP
?., ................
Eofr
5 % q ;
£
go{/
oeP¢...Y...... .........
Q 1 ¥ Ll \J
% a00 400 ©00 800
Time (me)
Normal pulse 00:25:59

d'\mgeshpmse?rom&\ecen'certo%eperpherw

. Upstroke becomes steeper.

3. An anacrotic notch becomes less apparent.

3. The dicrotic noteh becomes smoother.,
%db%mmddoﬂispresenhnﬂwewrcta&iono?ﬂ\e
Rorta.

Active space
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16 General
Medicine

ooeds eApOY

03

The normal delay for pulse wave transmission (msec)
Carotid
erochial
Rodial
Femorol

&

A|8|8

Rate of the pulse 00:30:30

Sinus kac\'gco.rdn :
W ngovolem‘\a
[ ] Seps‘s
. mgocardiﬁs.
* Cardiogenic shock (Anterior wall mp.
® High output stotes.
Sinus bradycardia. : Regular rhythm <60 bpm.
* Orugs ® Blockers).
» maxedema.
. Hspoﬂ\ermia.
* increased ICT (Cushing’s reflex : Bradycardio +
Hypertension).
* Inferior wall mi RvmD.
Relative bradycardia. (Faget sigr).
* There is a decrease in heart rate with a rise 'nbodg
temperature.

16
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