Please Read This Notes!

This file contain the 4 lectures.
This work is not by any means a reference.

Please keep in mind that this work is done by students , so if there are any mistakes
please inform us .

Some slides have notes and extra explanation that will help you to understand the
contents, please see it.

Some lectures (especially ECG) have different contents between males and females.

We put all the contents of male / female slides to make sure that the file
is including everything

we put this sign ( @ ) for the very important notes from doctors .
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Please study hard and don’t worry the exam will be easy !
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ElectroCardioGraphy

Contents: oECG paper. olnterpretation of the ECG.
oECG leads oCardiac axis
o Limb leads. oHeart rhythm.
o Chest leads. oHeart rate

I Physiology lab Team 436 — Respiratory block

This work include Boy’s + girl’s slides + girl’s handout




principle of ECG

ECG : is the algebraic sum of all electrical potentials
(depolarization and repolarization) that take place in the
heart/cardiac cycle .

These electrical potentials can be detected by electrodes

attached to the surface of the body. Because body fluid is good
conductors of electricity

Subject position (patient) : supine, relaxed , avoid sweating

Pmplitude
and muscle movement to minimize artifacts .
Room temperature : neutral.

ECG paper : The ECG is recorded on a graphic paper with
standard-sized squares (lines are | mm apart).

ECG paper speed : 25mm/sec.

What can we obtain from an ECG?
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All details in the diagram are important

ECG paper
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1 Small Square = Imm (0.ImV) I Small Square =.04 sec (40 m sec) Explanation :
VE:;:;:AL | Large Square = 5mm (0.5mV) HOR:(?;”AL | Large Square =.2 sec (200 m sec) (')a’ge Ssq =052 small sq
. = . x 3 = 0.2 sec
2 Large Squares = ImV 5 Large Squares =1 sec (1000 msec) | .\ . q=02x5
Explanation : 10mm = lem = | millivolt = 2 large sq = Isec

% The vertical axis represents the change of voltage.

X/

¢ The horizontal axis represents the time measured in seconds.
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‘ The 12 standard ECG leads

*** YOU Have to know the difference between them***

A lead is :a pair of electrodes joined together to record the potential difference between the two electrodes

( 6 limb leads) (6 chest)

Bipolar Leads: |,1l,and Il Unipolar leads:aVR,aVL,aVF | Unipolar chest leads: VI to V6

Record :the difference in potential between 2 active | Record : of | active electrode and other inactive electrodes
electrode (limbs ) (provides resistance to the inactive electrodes making their potential zero)

ECG is recorded by : placing electrodes on 3 places:
Right arms , Left arms , Left leg

2 electrodes : one is (Recording +ve Ede) , Other is
(-ve reference Ede) ¢ aVR (augmented Voltage

Recordings : between 1limb | * 6 standard chest leads

and the other 2 limbs: depict electrical events in the
horizontal plane.

— — : Right arm) = active Ede «  One +ve Ede is placed on 6
Depolarization «  Depolarization movin . , ne Tve tde Is placed on
m ' ine toward i t.h it 8 is placed on right different positions Around
" oving towards a | the opposite arm while the other Edes the chest.

ve Ede prgduces a direction Rroduces a are made inactive.
+ve deflection. (@) -ve deflection. (@) «  aVL:active Ede is e The reference —ve Ede is

combined with limb lead

placed on left arm while ( 3unipolar limb + 3bipolar).

" the other Edes are made
| 7\ inactive

| b  aVF: active Ede is
= L placed on left leg while
the other Edes are made
inactive

Why Unipolar? aVF, aVR & aVL are Not present when practice... why ?
Because They are single active Ede + inactive Ede. Because the are the same electrodes used for lead | , Il and lll.



Image 2
= Unipolar Limb Leads
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Image 3

¢ Lead I: Right arm Ede is -ve, while Left arm Ede is +ve

“ Lead ll: Left foot Ede +ve , while right arm Ede is -ve.

Left foot Ede is +ve , while left arm Ede is -ve

¢ The 3 leads arranged as a triangle are known as

Einthoven’s triangle.

Remember :
Active electrode.

Reference electrode.

+ ve Ede =
- ve Ede =
S I3) + 43S (5 lead S opad o Y 1S liie | 13 fead asd Gl @l gy 5 aama lSa e De el Ll 5 ) e U g dany clidany (Saa LaY) b
i sall 5 llidl agkad (45 0355 bipolar lead

Direction of the lead : from —to +



ECG leads Angles

Bipolar Leads: 1,1l ,and lll

Unipolar leads:

Unipolar chest leads:

By bringing the sides of the triangle to
the common center.
The axis are : 60° apart.
Axis of a lead:
direction from the negative to the
positive electrode
Angles :
sLead | (+) is at 0°
Lead Il (+) is at +60°
(+)isat +120

leads aVR, aVL, aVF

cross at angles and produce an

intersection of 3 other lines
Angles of 60°
like for lead I, 11, Ill
(+) is at -150°
«aVL (+) is at -30°
*aVF (+) is at +90

OO

VI — Right sternal border, 4th
ICS (intercostal space)

V2 — Left sternal border, 4th ICS.
V3 — Halfway between leadsV2 &
V4.

V4 — Left mid-clavicular line, 5th
ICS. (in women: under breast)

V5 — Anterior axillary line, 5th
ICS. (horizontal to V4)

V6 — Mid axillary line, 5th ICS.
(horizontal to V5)

Lead IT

Lead IT

Einthoven's Triangle Axial Reference System

More explanation for this pic on # next slide

e Leads
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,aVF, aVL divide the angles formed by lead |, II, lII.
* The leads cross precisely at 30°
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Just understand it
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Xplal’latlon (if u understand it just skip it)

» The heart is the reference point

» Lead | is horizontal = no angle is made
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The standard 12-lead ECG

Midclavicular Line
Mlcnal Axillary Une

f Mid-axillary Line

» How many electrodes are there ?

o ——

Lead | !{

|0 electrodes (3 unipolar + 6 chest electrode + one on
the right foot (x<=ill),

» How many leads are there! || | \\&.~
|2 leads. \

. leads J 5 Electrodes J) o Al
M adki ) cle) 3l g8 Leads Lol awad) e Ledass W) kYl 4 Electrodes

As summary :

I,1l,and Il -
(standard limb leads)

aVR, aVL, aVF VIi-Vé
(augmented limb leads)



Interpretation of the normal ECG

Definition cause Wavel Normal
segment range
- The impulse Positive P wave Pw: P wave
originates at SA Upward <0.12 sec
Atrial node . Deflection <2.5mm g
Depolarization - Then spreads =
(Activation) through the
Represented by : | atria
P wave PQ segment
i A
“Atria contract
The impulse - Negative Q wave
spreads to : Downward Qwave
|- the AV node .
Deflection -
Septal Activation | 2- common bundle (During PR |+
(Depolarization) | of His e, P
3- R & L bundle. Q

- branches then
enters the IV
septum




Interpretation of the normal ECG

Ventricular
Depolarization
Represented by :
QRS complex

Definition Wave\ segment Normal
range
The wave of -Q wave : The initial QRS duration:
negative deflection. <0.10 sec.

depolarization
spreads in the
Purkinje fibers
to all parts of
the ventricles.

- R wave : The first positive
deflection .

-S wave :The negative
deflection after R wave.

So:

QRS complex represent :

Ventricular Depolarization

Ventricular
Repolarization
Represented by
:T- wave

represented by
ST segment
and T wave.

ST segment: period
between the

end of QRS and the
start of T wave.

QT interval: from
beginning of Q wave to
end of T wave

(ventricular
dep and rep)
< 0.43 sec.

ST interval:

QT-QRS
= 0.32 sec.

= > T wave
/w“’ 2 ( Ve R
&% <
\\§ & s
The end




ECG intervals

Intervals Normal duration Event in the heart during interval ECG abnormalities
® Average range @
PR interval = >0.18 0.12-0.20 Time of transmission of electrical PR prolonged : >0.20 sec. First

P wave + PR segment

seconds
(> 1large through AV node to the beginning of

impulse from the beginning of atrial
depolarization (P wave) & conduction

degree heart block .

it sy R e

square) ventricular depolarization (R wave in PR shortens : heart rate
case Q wave is absent ) increases.
QRS duration 0.08 008-0.10 Ventricular depolarization & atrial _

repolarization(from Q wave to S wave )

QT interval 040 | 0.40-0.44 | Ventricular depolarization | Prolonged QT interval:
+ tricul larizati hypocalcaemia
ventricular repolarization | °°" 0
(from Q wave to the end of T wave) hypercalcaemia
ST interval = 0.32 - Ventricular repolarization | ST elevation. T inversion,

QT - QRS

large Q wave : myocardial
infarction
Tall T wave : hyperkalaemia.

U wave (not prominent &

not an iinterval)

. Present due repolarization of
hypertrophied papillary muscle

Prominent U wave:
hypokalaemia

For extra understanding, ECG abnormalities ( from 435 ) :

Prominent U wave

Y

JH‘P"

Tall T wave

R

Q

: T | s :
Prolonged QT interval VS, Normal QT interval VS. Short QT interval

S patient B
' Short QT




0.1mv § [ 1 ] [T 1 'RR intenval
R 1 | | -
SII_ Segment TP Ségrrlenl
l = - . = =
= o ’ N Y
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= | | || apl\ | | | [ | Yy
. mEm g ] J Point | | | | | |
PH interval
' QT interval
Time 0.04 Sec 0.2 Sec
* PR interval 0.12 —0.20 sec « QT interval 0.4 — 0.43 sec
* QRS duration 0.08 —0.10sec||* RR mterval 0.6 —1.0 sec

Example | : Calculate the duration of R — R Interval in the diagram above.What is the normal value for it? (they can ask u about any
other interval)

Solution : Number of small squares between R - R * 0.04

= 18 * 0.04 > 0.72 second. Normal value = 0.6 — | second.

Example 2 :Is there |5t degree Heart block in this ECG ?
Solution : P—R Interval = 3 * 0.04 =0.12 sec .
P — R Interval within normal range ... no |5t degree heart block

If P — R interval above normal range, there will be | degree heart block

Example 3 : Calculate Q-T interval an indicate the abnormality’s name (if there is) ?
Solution : Q-T Interval = 8 * 0.04 =0.32 sec. ) Hypocalcemia = prolong Q-T interval
Q-T Interval is less than the normal range (short) ... Abnormality : hypercalcaemia more than the normal range

normal value s (&) <ls& 5 QRS Complex , P—Rinterval, Q—T Interval (sl e cllsdy 503 (55 dan) dlibany (San JisY)
o= C.Ug_: Acall Olde ;@._\_u e g R s interval XK 8y e)‘}/ St Y P VETEN



Cardiac axis

» The electrical activity of the heart starts at the (SA) node then = to (AV)
node. = bundle of His = purkinje fibers which cause ventricular contraction.

» So when viewing the heart from the front, the direction of depolarization is ||
o’clock to 6 o’clock.

»  The direction of the depolarization is called : Mean electrical axis

»  Which is an electrical axis represent the average direction of the
current flow in heart during cardiac cycle

» Since it is an ventricular depolarization we can call it : Mean QRS
vector

» Mean electrical axis angle of the ventricles: from (-30° to 90°)
almost 59°

» In certain pathological condition :

Left axis deviation (LAD) Right axis deviation (RAD)
Deviate : to the left (-30° to -90°) to the right (90°-180°)
Normal in : Obese people Thin tall people
Abnormal in - Left ventricular hypertrophy - Right ventricular hypertrophy
- Left bundle branch block (LBBB) -  Right bundle branch block
(LBBB)
Beyond these extreme or far left axis deviation extreme or far Right axis deviation

value:

006+



Rule of the thumb to determine electrical axis deviation :

Cardiac axis

Positive (Up) Positive Normal
Positive Negative(down) LAD
Negative Positive RAD
Negative Negative extreme left/right

Calculating the direction of the cardiac vector

Explanation of the above :
-If the direction of R-wave is upwards in both the leads | and lll, then the electrical axis of the heart will be normal.
-If the direction of R-wave is upwards in the lead-l and is downwards in the lead-lll, then the electrical axis of the heart

would be deviated to the left.
-If the direction of R-wave is downwards in the lead-l and is upwards in the lead-lll, then the electrical axis of the heart

would be deviated to the right.
- If the direction of R-wave is downwards in both the leads | and lll, then the electrical axis of the heart will be deviated to

the extreme left/right

Right axis deviation = (RAD)

Left axis deviation = (LAD)



Heart Rhythm

Refer to : regularity with which heart beats.

Impulse arise from : SA node

On exam :They may give you an ECG pic and u should descrlbe it upon the
rhythm and rate ? S

Rhythm : (see if it sinus or not)

5

; .

ety MMMMM@}
|

|- Sinus = P wave before every QRS.
2- not sinus

If it is a sinus u should say is it a regular sinus or not
|- Sinus Regular : distance between R-R is constant = heart beat regularly = rhythm is
normal
2- Irregular : Unequal R-R intervals = Heart beat is irregularly=> arrhythmia

01 Sinus arrhythmia it is normal physiological phenomenon when :
|- Deep inspiration : R waves are closer = Tachycardia
2- Deep expiration: R waves are far from each other - bradycardia

calculate heart Rate (on next slide )



Heart rate

» It is defined as the time interrelationship between 2 (adjacent) “R” waves.

»  Examine the distance between : 2 QRS complexes

- If the distances are regular, use one of these two formulas:

300

Big squares between R-R

Or:
*  When the speed is 25mm/sec (25 x
1500 60 = 1500)

Small squares between R-R * Which 1500 = total number of
small sq pulled by the machine
every min (60sec)

» To obtain the heart rate in beats per minute. ,
) * so R-Rinterval = | heart beat
»  Normal R-R interval : 0.6-1.0 second
»  Normal HR : 60 — 100 beats / min
» HR>100 beat / min = Tachycardia Rememberaé (b 15 300/3= 100
. . When R-R = 0. ig squares =
» HR<60 beat/ min = Bradycardia When R-R =1 (5 bigsquares) > 300/5 = 60

.heartrate J) J ual iy ECG dany clibany (e LAY 8



‘ Examine Yourself !l ***

Remember :normal HR : 60 — 100 beats / min

ﬁhﬁﬁl‘ﬁh‘ fl}“\\}\f\f\'
A p.' WAV A AN \Ar WA A A A A 1 complex every 1 major
division = 300/min
1- 1500/5=300b/min. (5= no. of small squares) - HR is above normal - Tachycardia

ﬁ ’.,- 3 \JA\‘_,“ )\_ /‘\, Ll \ﬂ/ | j | 1 complex every 2 major

A AAT L AAI

divisions = 1560/min

2- 300 / 2 = 150 b\min => Tachycardia
- 2 is number of large sq between R-R

L L T T e vy = e

\
pris 1 divisions = 100/min

L

3- 300/ 3 = 100 b\min = normal HR
- (3 is number of large boxes between R-R)
A A f. ‘\ 1 complex every 4 major
4 7N | 5o SRS U5 | S o SSSE U § S W - & r\__.’\_j L\ d’m’om = 7mln
4- 300 / 4 = 75 b\min = normal HR

- 4 is number of large boxes between R-R
A A /\, 1 complex every 5 major
7 divisions = 60/min
5- 300/ 5 = 60 b\min = normal HR

1 complex every 6 major
A /\\ divisions = 50/min
e S Sn G e et e 153 U 3 s e 6- 300 / 6 = 50 b\min > bradycardia

A
!
f
/‘l
A

"
| *
h (‘L.J\ J/\.- — _,f\..) l. l"‘.- = SSsT , T

R el T
At

Remember :You can use both methods to calculate HR.
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Heart Sounds
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Objectives :

* To understand why the different heart sounds are produced.
* To know the sites at which heart sounds are best recorded.
* To recognize the value of phonocardiography.

Physiology lab Team 436 — Cardiovascular block

This work include Boy’s + girl’s slides + girl’s handout




Stethoscope

One way valve
system prevents
sounds being
Chest piece transmitted by the
bell when the
diaphragm is being
used and vice versa

Consist of : Ear piece

Rubber tubing

Rubber Tube

Bell

Diaphragm




Introduction

»  There are four heart sounds : SI, S2, S3 & S4. o

» Phonocardiography: (sound recording device) is the sensitive
technique, by which a recording can be made of all four
heart sounds by placing a transducer on specific areas of
auscultation.

» Ventricular diastole period is longer than systole

»  Ventricular systole is between S| and S2 explanation: S| occurs at
the beginning of systole ,S2 occurs at the beginning of diastole so the
period between them is systole (shorter interval)

»  Ventricular diastole is between S2 and S| (longer interval)

£~~~ aortic
pressure

We identify heart sound
based on : character , time
interval of separation

_—
Systole Diastole

Function of papillary muscles and chordae tendineae:

Right atriurs
Right AV valve

Right ventricle
Papiiiary muscie

wan Remember:

e o The edges of the AV valves are

. attached to ventricular papl!lary _
muscle by the chordae tendineae in

order to prevent eversion of valves

during ventricular systole.

Papillary
muscle



Areas of Auscultation

Position of the patient

2nd
during auscultation i
either :
|- supine
2- |eft lateral "
3- Sitting 5 ' i, interspace,

left

All People Take Medicine

_ Aortic area (A) Pulmonary area (P) | Tricuspid area (T) | Mitral area (M)
Type of valve Aortic Pulmonary Tricuspid Mitral

Right to sternum 2"d Left to sternum 2" intercostal  Left 5" or 4 intercostal space  (site for Apex beat ) on left
intercostal space space (left lower border of sternum). 5% intercostal space crossing
Mid clavicle line

L adadill s2a @aﬁmt‘“‘ius“@j‘ valve d\ru.nl Ol tﬂl‘,s:\‘,a.\:\ua.]au‘;s ﬂj)ﬁtﬂjd‘,&‘ﬂ‘ Cpail) Lf‘)am)tﬂgha.}@‘)l_ﬂ;\j\‘f o3
. position of auscultation J) Uil €l & 5 Aortic valve e | e valve oo @il 3y (Sae JLEaY) & o



Next slide contain a useful picture to understand the relations

‘ Numbers may differ between one source and other

- Audible by stethoscope - Not audible in normal physiologic person
- Always normal - They are mostly pathologic but can be physiologic.
- Usually prolonged, but dull in -Short , sharp in nature - Heard normally in children,  May be heard normally in
nature -Sounds as DUB thin people , pregnancy or old people
- Sounds as LUB after exercise but usually
pathological in old age.
Due to the closure of Due to the closure of Vibration of blood due to Blood Due to Atrial forceful
Atrioventricular valves (AV valve)  Semilunar valves (Aortic rush from Atria to Ventricle contraction which causes
(Mitral & Tricuspid valve Where it & Pulmonary area where it during rapid filling phase of rapid flow of blood from
is best Heard by auscultation ) is best Heard by Cardiac Cycle (early diastole) Atria to Ventricle and
auscultation ) vibration in the blood
Beginning of the ventricular systole -Beginning of ventricular ~ The beginning of middle third of The last one third (late) of
diastole Diastole Diastole (just before S1).
after QRS complex After T-wave Between T & the next P wave Between P & QRS complex
50-60 htz 80-90 htz 20-30 htz <20 htz
Low frequency--> can't be Low frequency--> can't be
heard heard
0.15 sec 0.11-0.12 sec 0.1 sec -

Remember : electrical event (waves) always come before mechanical event (contractions\ relaxation)

heart J 1% <iés Characteristic, cause, frequency , time J) (il €l 5| 23ss heart sound €ll aasy (Sae LAY 3
Audible = heard dsaall A Jualaill (o i o 5V 1S lie | cardiac cycle & ECG Jw43de Ll 5 sound



Pressure (mm Hg)

Volume (ml)

The Heart Sound in Relation to The Cardiac Cycle & ECG ( more explanation)

Isovolumic relaxation For further explanation
Ejection [ Rapid inflow
i Diastasis Cardiac cycle
Isovolumic _\ : 4 .
i it f /_ /—Atrial systole Remember The Cardiac Cycle :
o Aot l | - Rapid filling phase.
Aortic /dgsgzsva ge - Reduced (slow) filling phase.
1004  Yabe T~ S~ - Atrial systole.
~.opens S~k ~~~Aortic pressure . .
god TT—=N] -~ - Isometric contraction phase.
- Rapid ejection phase .
60~ - Slow ejection phase.
40+ Aovvidive - Isometric relaxation phase.
A-V valve
209 closes i e e v S1: closure of Atrioventricular valves (Mitral & Tricuspid)
\ ‘\\ ”""( — ‘—\”. _’_"'-\L__:Atria' pressure ’ . N . P .
138: = V?\ = Ventricular pressure ( At the beginning of Isometric contraction
— Ventricular volume phase)
90 R S2: closure of Semilunar valves (Aortic & Pulmonary)
50 i ( At the beginning of Isometric relaxation phase
— TN \/ /‘—I'\ ~———— Electrocardiogran] EC )
- Q s G
1st 2nd 3rd . .
: S3: Rush of blood from Atria to Ventricle
Phonocardiogram - e
( During rapid filing phase )
Systole Diastole Systole S4 : Atrial contraction which causes rapid flow of blood from Atria

to Ventricle
(Atrial systole)




The Heart Sound in Relation to ECG Splitting of Second Heart Sound and Murmurs

To summarize it : o
% 1 % > What is murmur ? just Understand it
—""P’/}'#—’J'r//\-‘—' "*"r/\-—" Murmurs are abnormal sounds produced due to abnormal
OR blood flow e.g. (through abnormal heart valves) i.e. stenosis
S or incompetence (Regurgitation).
i > Splitting of S2 (Lub ... Dub-Dub): ®

A physiologic splitting of the 2 heart sound (Normal)

Occurs : during deep inspiration
Auscultation Place to hear it : at aortic or pulmonary areas

What happened : 2 semi-luner valves should be closed at the same time
S1 S2 but the Aortic valve (A2) component splits from the Pulmonary valve
(P2) component by more than 0.2 seconds. Then it will be
¢ The first heart sound (SI) occur at the beginning of contraction aUd'bI_eAN_hy _the lateness in closure? . .

( During QRS Complex ) Deep inspiration - chest expand - decreased intra-thoracic pressure
-> increased venous return > more filling in RV (compared to LV)
¢ The second heart sound (S2) occur at the beginning of relaxation > RV takes_m_ore time to contract > delay cl_osure of pulmonary

( After T - Wave ) valve = Splitting of S2 due to closure of aortic valve before

pulmonary valve.

RV = Right Ventricle https://www.youtube.com/watch?v=5tBk | XuEyuM Normal: Lub ...Dub
To actually hear the real sound of splitting Splitting of S2 : Lub ... Dub-Dub



https://www.youtube.com/watch?v=5tBk1XuEyuM

xamine Yourself !!!

What is the functions of A-V valves & Semilunar valves ?

What is the functions of papillary muscles ?

How many Heart Sounds do we have ?

Witch of them are audible with stethoscope ?

Determine the auscultation Places on the chest for heart sounds?
What is Phonocardiogram ?

Explain the relationship of heart sound with ECG?

What is the reason of S2 splitting and when it happen ?

What is murmur ? give an example.

These are a general questions related to our topic ... these questions
are just to make sure you understand the heart sound.

The answers you can get it from the previous slides.
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Pulses of Carotid Artery & Jugular Vein (VS BLOCK

Contents :

oThe events causing different waves of the JVP & CAP tracings.
oDifference between JVP & CAP.
oCorrelation between JVP, CAP, ECG and Phonocardiogram.

Physiology lab Team 436 - Cardiovascular block
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Distinguishing features
between venous and arterial pulses

v'Evaluation of pulse waveform helps in the diagnosis of certain cardiac diseases & assessing their severity.

Carotid artery pulse Jugular Vein Pulse
Tells about: the aorta and left ventricular Tells about: hemodynamic changes in the right
function. side of the heart
Palpable (the expansion of the arterial wall ) Visible but not palpable
Not obliterated by pressure Obliterated by pressure
| pulsation / systole 2 pulsation / systole
(One beat) I*¢ pulse : atrial contraction (termed a)

279 pulse : venous filling of right atrium against closed
tricuspid (termed v)

No effect of respiration Decrease with deep inspiration

No effect of abdominal pressure Enhanced by H-J-reflex (hepatojugular reflux)



Carotid arterial pulse (CAP)

. . How to examine? Und di
It Is examined to determine : heart rate. (] | Just Understand It

I, Subject supine at 30° head slightly bend to the

examined side.
Just Understand it

»  When blood is forced into the aorta during ‘® E?;LICAP on right side of the neck r:liilglsizfe

ventricular systole, two things happen: the lateral border of thyroid cartilage.

3. Apply transducer over CAP using soft rubber
Blood is moved forwards. band & connect it to recorder.
A pressure wave is set up which travels
along the wall of arteries (faster than the
flow of blood), expanding the arterial walls
as it travels. (The expansion of the arterial
wall is palpable as the pulse)

. carotid arterial pulse J o 538 Gy Moy 5/ Lgia st (Sae I 80 (il @il 53 ) g clidany (Kaa JLERY) 3



Carotid arterial pulse (CAP)

Dicrotic notch ia e Wi 7)) rapid ejection J)

JNdy s el (8 5 slow ejection

. . R S pall dpes oY aortic blood pressure
Dicrotic Limb Con it U ol A (e 1 Ly 1 Ja

et Lo my ) aneal) Bl 5 55 5 Ua5Y)
Ua)5¥1 5 aortic valve J) JSuh systole
Anacrotic Limb U iy 13 5 (elastic recoil) =i 71,
. Dicrotic notch J & )jba as

The diaphragm above shows :

% Anacrotic Limb (ANA means up) (rapid upstroke) : Record of increased pressure to a peak 120mmHg in the artery
during the maximum ejection phase of ventricular systole.

(Dn) : Aortic valve snaps shut: traced when continual fall in the arterial pressure is
interrupted by the closure of the aortic valve at the end of ventricular systole

beginning of ventricular diastole - 2"¢ heart sound - after the T wave

Dicrotic Limb : (During ventricular diastole) happened after incisura due to pressure in aorta drops to 80 mmHg only
WHY it didn’t complete to 0 ?

Because of elastic recoil of the arterial wall .

(

systole or diastole < & Ja 5 e Gl sy 5 (- Anacrotic Limb : 2is) leie s 3a o @l sasy 5 CAP J1 3 sa clilany (Saa jLidV) & o
L@—)ﬂcﬁdswc_n)u}a_\%:ﬂ.«a)ﬂ?@m?)y 1S olée .,



Video of JVP Duration: 2:28

Jugular Venous Pulse (JVP)

Right internal jugular vein (RIJV) : we use it
because 7 Pressure changes in the right atrium are
transmitted directly to it because there are no

valves between this vein and the right atrium.

The external jugular vein is easier to see but we

can’t choose it because :
Has valves

Can be compressed as it enters the chest making
>(tortuous course) or by fascial and muscular

layers. Having twists and turns

How to examine?

Patient at a 45° angle. Just Understand it

Head turned slightly to the left.

Use the right Internal Jugular which runs from medial end of
.clavicle to the ear lobe under medial aspect of the

Sternocleidomastoid muscle (between t 2 head) away from CAP.

More prominent with:Valsalva maneuver
(5 ka8 el Cansil 13 Jads Lo Jie (uitil) (3 yla (32 aa y 3l))
) . |

- em ey - .- e g e e — .

D

jugular venous pressure JJ < s jai (s Ml 5l / Leie siid (Saa I 230 (i) Ml 53 gom libany (Saa JLRY) & o



Jugular venous pulse
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X

Phonocardiogram
Sy § Sy §
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c
v
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For easy ldentification of waves we look for the letter
before X are a which is followed by C.

A- wave

Right Atrial
contraction ,
will lead >
increase right
atrial pressure

End of
ventricular
diastole

after P-wave

before It heart
sound

before Carotid
pulse

C-wave

Increase RV pressure when
all valves are closed
(Isovolumetric Contraction
phase)

- Tricuspid valve bulging
into the Right Atrium >
increase RA pressure

This Called : Carotid
artifact

During Isovolumetric
Contraction

Follows QRS

Just It heart sound

after Carotid pulse

Jugular Venous Pulse (JVP)
 Xedecent

due to
downwards
displacement of
the Tricuspid
valve by the
contraction of
papillary muscles
during
Ventricular
systole. (*Rt
atrial pressure )

During
Ventricular
systole (&atrial
relaxation)

(-ve wave)

V-wave

filling of the Right
Atrium by venous
return before the
Tricuspid valve
opens. (incraese in
Rt atrial pressure)

Peaks after 2nd
heart sound.

in the graph. Once we find it the first decent is X the second one is y between them is V and the two waves

Y-decent

the fall in the
Right Atrial
Pressure when
the blood starts
to flow from the
Right Atrium into
the Right
Ventricle
(tricuspid valve
open)

passive filling

(-ve wave)

... cardiac cycle , ECG, Phonocardiogram , CAP Ju &#e (il 5, cause of it , wave J)eda aul (il el g dan )l oda ol Cumy (Sae LAY 8 o
L dsall AU Jualail) Cajas o 3 IS olie



Abnormal Pulses of CAP :

Hyperkinetic (strong pulse)

°In:
I - aortic regurgitation
2- high cardiac output

Abnormal Pulses of JVP :

a . 10
¥ v ‘ ""CV
X b/

o NN
i yﬂ

Atrial Fibrillation
loss of a-wave

Rt atrium pressure
cannot be increased by
Rt atrial contraction.

Prominent a waves :

Inreased Rt atrial pressure
caused by forceful right
atrial contraction which

caused by

A Tricuspid /pulmonary valve
stenosis.

A High right ventricular
pressure.(pulmonary
hypertension)

A Rt ventricle Heart failure

Hypokinetic (decrease pulse)

°ln:
¢ |- aortic stenosis
*2- low cardiac output

Normal JVP

I~ A

Cannon a waves :
(a-wave very high) result
from atrial systole while the
Tricuspid valve is closed. This
can happen from:

A Complete AV block(heart
block) = 3 degree Heart
blick (atria and ventricles will
generate their own rhythms
which results in them
contracting at the same time)

A Ventricular tachycardia
A Atrial flutter

Tricuspid
regurgitation : loss of
x wave which will result
in merging of c and v
waves(mainly v-wave)
(shown in blue)
incompetant tricuspid
valve > leaking blood
into RA from RV > RA
pressure is increased so
much
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Blood Pressure (VS BLOCK

Objectives :
I. To be able to measure arterial blood pressure using a sphygmomanometer
2. To recognize the effects of exercise on the arterial blood pressure

Physiology lab Team 436 - Cardiovascular block

1. s
I lnl




‘ Definitions

Blood pressure it is the force exerted by the blood against any
unit area of the vessel wall .

Exp = 50mmHg Which Means : the force exerted is sufficient to
push a column of mercury against gravity up to a level of 50mmHg
high.

.

J

Pulse pressure is the difference between systolic and ®
diastolic blood pressures

Pulse pressure
i.e 120 —80 = 40 mmHg. Y.

-

Mean Arterial Blood Pressure : It is the average blood \
pressure within the arteries during a whole cardiac cycle

It significance : the force responsible for maintaining a continuous
forward flow of the blood in the circulation during the whole cardiac
cycle.

M.A.B.P.=

(Because the diastole phase of a cardiac cycle is longer than its systole
phase, that is why we cannot apply mathematical average to determine
the mean arterial blood pressure) J

4 ®

Normal systolic pressure:

Normal diastolic pressure:

\ J

» Exp: subject’s blood pressure is measured to be I20/90J
mmHg : calculate the M.A.B.P.!

I. Determine the pulse pressure : 120 — 90 = 30 mmHg
2. Divide the pulse pressure by 3 : 30/3 = 10 mmHg
3. Add the above answer to the diastolic blood pressure: 10 +
90 = 100 mmHg
So 100 mmHg will be the mean arterial blood pressure in this
example.

.Pulse Pressure , Mean Arterial Blood Pressure : lwslcll & 5 the systolic/ diastolic blood pressure cliasy (Saa jLIsY) & o



Equipment:

|- Stethoscope

2- Sphygmomanometer

3- Bicycle and/or a Treadmill (10

see the difference of pulse during exercise & rest)

2 methods to measure the
pulse ( on the next slide ) : @
|- Palpatory

2- Auscultatory

Procedure

Precautions :
* The cuff size should be appropriate for the age and built of the subject.
* A large cuff is recommended for : obese subjects.
*  Smaller one is available for : children.
* The cuff must be applied snuggly (not too tight and not too loose) about 4 cm above the cubital fossa.
* Make sure that the rubber bag within the cuff is on the medial side so that it can occlude (obstruct)
the brachial artery when the cuff is inflated.
* It is important that the manometer should be at the same level as the heart to exclude the effect of
gravity while measuring the blood pressure.
* The mercury manometer should be in the vertical position.
*  Check that there is an adequate amount of mercury in the bulb of the instrument. This can be done
by seeing whether the mercury level is at the zero position of the manometer.
*  The subject must be physically and mentally relaxed and in a comfortable environment.
* recheck the BP of the patient after 2 minutes, while he is in the standing position as well, in a similar
manner to check for Postural hypotension.
* Body Position (reading varies with position).
* Record the systolic and diastolic pressure to the nearest 2 mmHg.
* Before starting the procedure, we should ask the following questions:

Just Understand it

c Have you ever get your blood pressure checked? If so, what is your blood pressure usually?
c Are you in any medication for BP?
c Did you do any exercise in the last half hour?

c Did you have any tea, coffee or a cigarette in the last half hour?




Methods for measuring Arterial BP

|. Palpatory Method

2.Auscultatory Method

»  This method only gives an estimate of the
systolic blood pressure only.

»  The subject's arm should be resting comfortably so that it
does not need to be actively supported while the blood
pressure is being taken.

» A standard cuff (12 x 24 cm) is applied like a bandage about
4cm above the elbow joint.

» Inflate the cuff until the radial pulse cannot be felt (inflate
more 20-30mmhg). By compressing the brachial artery, the
pulse or pressure wave can no longer be transmitted to the
radial artery.

»  Deflate the cuff slowly.

»  Note the pressure at which the radial pulse can be felt again
for the first time. This will be the systolic blood pressure.

» Diastolic can’t be measured.

osiSal e S5 AN ga jaall

»  This method measures both systolic and diastolic blood

pressures

» Inflate the sphygmomanometer cuff to a pressure about 30 mm Hg
higher than the systolic pressure determined by the Palpatory
method (there is no radial pulsation).

» Place the diaphragm of the stethoscope over the brachial artery just
above and on the medial side of the elbow joint.

» Deflate the cuff slowly. A series of sounds are usually heard
korotkov sounds (on next slide)

» The reading which the sound begin represent the systolic blood
pressure.

» The reading which the sound disappear represent the diastolic
blood pressure.
no sounds
H audible

' @ Blood ¢

120 sys

Pressure
aft

i
above 120

‘ no sounds
audible
120

1 CL
below 120

Rubber cuff
inflated with
air

Sounds
audible in
stethoscope



Phase | & Phase 5 are the most
important because we determine the

Th e ko TO tkov SOUun d S systolc and disstolic pressure according

These sounds are produced by : brachial artery is partially occluded ( blocked) = the blood flow through it
becomes turbulent = produces vibrations that are heard during auscultation.
The sounds are divided to : 5 phases

m’hase l: . \ N ( Phase 5 : .

Cuff pressure is greater
than 120mmtig.

-first sound that is Phase 2 : Phase 3 : Phase 4: - All sounds disappear.

heard Blowing or swishing The sounds become An abrupt muffling of - The point where the

- The appearance of a e sharper and crisper sounds el Gkl [ i
. diastolic blood pressure

clear tapping sound J

::]hlgh I: :|' P Explanation for the diagram :

e Systolic Pressure recordino
ey y-. o

No blood flows through vessel.

No sound is 'Ix:nrd.@

Cuff pressure is between
120 and S80mmiHg.

Blood Mows through vesse 1 is
turbulent whenever blood
pressure exceeds cuff pressure.

‘s Intermittent sounds are heard
B> as blood pressure fluctuates
throughout cardiac cycle.

Blood pressurd @ @ @

Cuff pressure is less than
BOommg.

Blood flows through vessel in
smooth, laminar fashion.

No sound iIs heard.




The effects of exercise on the systolic &
diastolic blood pressures

Exp : Before exercise normal BP =

Systolic BP
Diastolic BP  No change

Explanation ~ Sympathetic Stimulation =
the cardiac output increases >
increases the systolic BP, but
no effect on diastolic BP.

*TPR : total peripheral resistant

Decrease

More sympathetic stimulation =
increase the Systolic BP and the
Diastolic BP drops why ?

- The sympathetic stimulation will
cause vasodilation of skeletal muscle
arterioles and also vasoconstriction
of other tissues arterioles.

- The vasodilation effect is stronger
- decreased TPR *-> drop in
diastolic BP

Another Factors
affecting blood pressure

e Posture : (erect posture: when we sudden

change our position)

e Age:

e Sex

*  Body build
. Diurnal variation

* Digestion:

*  Temperature:

*  Emotions
* Exercise and Pregnancy:

e Sleeping

Just Understand it
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So we think Just Understand it

Hypertension

Systolic : 140-160mmHg Systolic : 160-180mmHg
Diastolic : 90-100 Diastolic : 100-110

mmHg mm Hg Blood Pressure should be measured on
more than three occasions (different
time) to make a diagnosis of high blood
pressure.

Systolic : 180-200mmHg When Diastolic

Diastolic : 1 10-120
mmHg

BP>140mmHg



Thank you!
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The Physiology 436 Team: Contact us:

Physiology436(@gmail.com

Female Members: Male Members: @Physiology436
Leena Alwakeel Hassan Alshammari
Ruba Ali Abdulmajeed Alammar

Mohammad Nasr
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