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Characters of vessels

Aorta Arteriole Capillaries  Veins
Elastic Smooth _
fibers muscles Thin
\
Windkessel Resistance || Exchange || Capacitance
Function
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CVS 8 dasa 2

P1 () Flow (F) (\P2
\/ \J

F= AP/R - Resistance

Intermittent

LV - Aorta
| ) M Aorta (93 mmHg) = Arteriole (32 mmHg)
\ -> Capillaries - veins (10 mmHg) -
Types Velocity

/\ /\ Right atrium (0 mmHg)

Pulsatile Steady Rapid Slow High Pressure _
Ventricles (Systole)
A S
Capillaries Veins Aorta Capill. orta
rteries
rterioles
rterial side of capillaries
Velocity o 1/CSA L ow Pressure

_ _Atria+ Sall
Pulmonary circulation



3ol dasa /3

Fast Response

Slow response

Phase 4 Stable RMP Unstable (Prepotential)
Cause K" efflux > Na" influx = Diastolic depolarization
Early: Na™ influx } > K" efflux
Late: Ca™" influx (T-channels)
Value -90 mV - 55 mV
Phase 0 Depolarisation
Cause Na" influx (voltage gated Na" channels) Ca"™ influx (L-type Ca™" channels)
Firing level - 70 mV (Peak: +30 mv) - 45 mV (Peak: +10 mV)
Phase 1 — Open voltage gated k'channels | ceemeeeeen
Phase 2 % Early: ca”™ Influx = K" efflux
(platau) % Late: Na" influx=K"efflux | s
S
Phase 3 & Open voltage gated k™ channels




Refractory Periods J:& tasa /5 giSa

Fast Response

Slow response

Refractoriness

Shorter

Longer — Start phase 4

(post repolar. Refractoriness)

ARP Time Phases (0, 1, 2, upper 1/2 (3)) Safety against tetanisation Phase (0) — 2/3 phase (3)
Significance _
Voltage dependent refractoriness
ARP Time Lower 1/2 (phase 3) Partial recovery of fast Na* Late 1/3 phase (3) — start phase (4)
Significance channels Pathological importance of AVN (2)
ERP Time ARP + 1% 10 mv of RRP — 60 mv
Significance ) _
As ARP + cardioversion
(2000-3000 volt) in V.F (4iaxal SAN g A 4dladl diagll)
Supernormal
period
: h f ph : h 4
Time Short at end of phase (3), start phase (4)
Significance Propagated AP — 1 excitability




Relation between Fast response, ECG BULIVEURK

Upper half of
(1) phase (3)
(2)
, Lower half of :
(0) ! phase (3) Vulnerable period
: / Lower 1/2 phase 3:
” i (4) Ectopic L sek o) (See
i (Some fibers depolar./others repolar)
" N
Q
S
QRS complex S-T Segment T-wave
Coincide with Coincide with
phase 0 "Depolar." phase 2 "Plateau” Upper 1/2 Lower 1/2
Coincide with

Upper 1/2 phase (3)  Lower 1/2 phase (3)
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Extrinsic Factors Affecting Contractility ji@ dasa 2

!

Nervous

i

Sympathetic Parasymp.

Ak

Bind to Channels

1 receptor

l Open Close
Ca++ K+
TcAMP  (L-type)

l

Hormonal

Thyroid
Insulin

Glucagon

T Force — Frequency relationship

!

Drugs

N

Increase

l

Digitalis

Decrease

l

}

Inhibit Na™ - K"

pump —»

Ca'" channel
blocker

T Na® intracellular

Keep Ca"" inside

Na’/Ca™ exchanger Jexs ¥
(sl J58 e 3 13a 2ia)
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e.g.
Adalat

lons

e Hypercalcemia

!

Ca"" rigor

e Hyperkalemia

l

Stop heart in
diastole
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Final Einthoven A

(c)
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. Final Einthoven A:

a) Rtarm.
b) Ltarm
c) Lt foot

Cida ol) aliza
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Einthoven Triangle il daaa 2

ECG 45 s

(a)

(c)
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a) Rt shoulder.
b) Lt shoulder.
c) Symphysis pubis.
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Axis of heart is directed

downward, to left

:. Einthoven A
Jladd) Lal cdla gl alina




ECG Leads @ tana 2

Bipolar /\ Unipolar %0+ b nSad ga
o°"* g J

/\ e el 3
Chest Augmented
| I 1l ! m

l i l V,: 4" right 1.C space aVR avL aVF
VR-VL  VR-VF VL-VF V,: 4" left I.C. space
aVR
V3. V2, V4 o \L
V4, Vs, Vs LeSIh daw 531 Electrode
' daal
5 Left I.C als Right %
Sl
.
S <ldll A impulse o3
V4. Mid clavicular line Left duali
Vs Ant. axillary line <A
Vs 'Mid Axillary line glie A1l o
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Unipolar Lead

Indifferent .-~~~
(0)

Resistance

Jua s gbd (In different) sV dasill Wi (Exploring) saa s adais xie U <l Jaud blizs Unipolar lead
Indifferent=(R-L)+(L-F)+(F-R)=0
e s gl Wi g€l clain 6 A 20 53

It can be applied only by high resistance (5000 ohm) to be indifferent

Limb (unipolar Limb Lead)

Exploring electrode <
Chest (unipolar chest L ead)
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Waves
Atrial
Depolar.
™ P QRS T
/ Ventricular
Repolar.
Postero P
Septal basal
of
LV
Apex,
wall
of
ventricles
I
Ventricular

depolarisation

Normal ECG il daaa 2

— b T
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Segments
Isoelectric
y
P-R S-T T-P
A-V Both Qg
nodal ventricles Ventricle
conduction  depolar. repolar.
< 3
gl 4y J8
Atrial Depol.

Intervals
P-R Q-T T-P
AV Electric Electric
conduction systole diastole




ECG Notes & dasa 2

Not recorded Waves
SA node Atrial repolarization ye /\ Ve
Direction Direction
Small Masked by Ifaclit ritoht
Muscle mass Ventricular depolarization with agzginst
AXis
T wave in same direction as
QRS Complex
ala
/\ Duration s
1 part depolarized il of
IS . m
Last part repolarised Charges Waves Segments Intervals
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Proof; Augmented Unipolar Leads = 50% T Unipolar Lead BULEVEURK

avR avL \

avF

7
_/
avR = VR — ( VL +VF) )

2

. 2avR=2VR - (VL + VF)

A VR + VL + VF = Zero (Kirchhoff's 2" law)
(VL +VF)=-VR

~ 2avR=2VR—(-VR) =3 VR

. avR=3/2 VR
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Notes on ECG Jild daaa 2

Atrium Ventricle
Endocardium | Epicardium | Endocardium | Epicardium
Depolarised 1 Last 1" Last
Repolarised 1" Last Last 1"

Premature atrial contractions not followed by compensatory pause

Premature ventricular contractions followed by compensatory pause
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Cardiac Cycle

o8 dasa 2

Atrial Isovol. Maximum | Reduced Proto Iso vol. Rapid Slow
systole contraction | ejection ejection diastolic relaxation filling filling
Atrial Pr. T T Increased (VR) \l, No change
Ventricle Slow
Constant Constant A A
Vol.
Ventricle
A Slight
Press. M v \L 2119
Aortic A Ja &5 Al
Press.
CBF N ¥ | \% \l/ | \% \%
Open (A-V) i
Open: Semilunar Open: A-V
Valves | Close Semi | All closed All closed i
Close: A-V valves - Closed: Semilunar
lunar
Heart ‘4th 1St 1St _ _ 2nd 3rd _
sounds
Prwave | ® QWAVE | o gment| 1714 T End T
- nd T-wave
ECG before | Pefore X i . T-P segment
(0.02 sec) T 4l wave TP segment 4l
(0.02 SEC) * QRS
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Contraction

LV Pressure (mmHg)

251

\ +—— auunpaos

A
0 25 50 75 100 125 150
LV Volume {(ml)

1}

Significance

1. Area under curve = SW

=SV X MAP
2. BC represents SV
3. DA represents ventr. Filling.

4. RV pressure volume loop (as LV)

LV Pressure Volume Loop 4 saaa

(Systolic RV pressure: 25 mmHgQ)
5. Heart failure:
Contractility curve (Shirt to Rt)

Points
A B C D
Valves MVC AVO AVC MVO
Lines
AB BC CcD DA
Phase of Isovolumetric | Rapid, Reduced Isovolumetric _ .
] o _ Rapid, slow filling
c. cycle contraction ejection relaxation
Ventricular
Constant i Constant T
volume
Rapid ejection Rapid filling
Ventricular T (80-120 mmHg) e ey s Yy
pressure Reduced ejection Slow fillin
J-& T up to (5-8 mmHg)
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Heart Sounds _u\& dasa .3

/\

Audible by stethoscope Audible by phanocardiogram
/ \ 3rd 4th
1St 2nd 1
— L Very low pitch J
@ Rapid filling Atrial systole
ub hort i
ong emilunar valve closure Augmented 3 j‘ sounds
ow pitch econd udible by stethoscope

T l

Cause of S; Costo sternal junction Left intercostal space Gallop rhythm
asculohaemic Pulmonary Aortic il shd 43S G geall pansd)
ibrations s Chasg Lia g cluaald) Ja

(LV failure

A-V valve closure
Muscle itself
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