Plan and perform an Investigaiion w idendfy individual aspects that comprise the heartbeat.

The normzl ECG consists of 2 P wave, a QRS complex, and 2 T wave. The P wave, which is the resuit of
action potentials that cause depolariziion of the atrial myocardium, signals the onset of atrial contracuon, The
QRS n.oﬂu_mx is composed of thrae individual waves: the Q.R, and S waves. The QRS complex reults from
veniricular depolarization and signeals the onset of ventriculsr contraction The T wave represenis
repoiarization of the ventricles and precades veniricular resaxtion. A wave representing repolarization of the
atria cannot be seen because it occurs during the QRS complex,

The time between the beginning of the P wave and the beginning of the QRS complex is the PQ interval,
cemmenly called the PR interval because the Q wave is oilen very small, During %m.wm S_ﬂmEmM_.E:_ny izsis
approximately 0.16 seconds, the alfiz contract and begin to relax. The veniricles begin o depoiarize at the
end of the PR interval. The QT interral exiends from the baginning of the QRS complextothe end of the T
wave, lasis approximately 0.3 seconds, and represenis the approximate length of time required for the

ventricles to contract and begin fo rzlax.
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THE HEARTBEAT

The cardiac eycle is divided into TWQ major phases:

| The period of ventricular contraction ( SYSTOLE) Tollowed by,

2. The period of ventricular relaxation ( DIASTOLE)

Twa heart sounds are normally heard through a stethoscope placed on the chest wall. The
first sound, & Jow pitched LUB, is associated with the closure of the atrioventricalar
valves{ between the aleia and the venuricles) at the stan of systole { the biood has moved
from the atria to the ventricles, the ventricles begin to contract causing the valves o snap
shut so that backllow is prevented).

The second sound, a high pitched DU, is associated with the closure of (he pulmonary
and aortic valves at the start of BIASTOLE ( the bload has moved {rom the ventricles
into the arteries and the ventricle begins to relax).

More delailed information about the heartbeat can be obtained by measuring the heart's
electrical activity. Electrodes are used to detect electrical impulses from the hearl and
these are printed out as graphs called ELECTROCARDIOGRAMS (ECG)
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ECG revotos the pleccecal actinly of 1he hean Pomis on the graph aie laboled P, G R.Sang
T ALP Ihe atna contract The (3, R, § and T sechions show the elecincal actty of the heait
bufoee Ihe ventaciey conteatl If you weee listemng 1o {he heas with 2 stethoseope, you wonld
tear dellecent nonses—a loud “lub’ soung tunng the (RS part of tie graph 15 caused by the
gihaveningular vatves closing A solter ‘dub’ sound dunng the T pened, when the pulmonary
and doftic vaived close

Because maay heart defects aller normal elecirical impulse propagation and thereby
change the shape of the PQRST waves the ECG is a pewerful 1ool (or the diagnosing ol
heart disease.
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MEDICAL TEST

Resting clectrocardiogram {ECG, LEKG)

Diagnostic Value: Pecformed (o cvaluice pussible
Symploms of iicart disease {cHesi pun, palpianans,
thzziness, fanness), to detcet abne rmadl carduie
rhythms and conduciion patretns, w fotlaw (he
course of recovery alter a heatt auack, w0 monner
the elfectiveness and side clfects of certmn trugs
thar mighr dffect ihe heart, 1o chieck the uncaoning
of artiheia) pacemakers, and o evalyate the sratas of
the heartprioe o surgery Some physicians (nclute

| An ECG 25 part of a routine ghysical exarminzion for

nchviduats over 40 In addion o 12s sereering
value, dhs bascline 8CG might be compared wath a
subsequent ECG dune afier onsel of SYIpoms Aé-
though an ECG momitors cardiac siacus, i€ does nat
deeect all instances of heact disease, and « cannot
predhiet what cardiac cvenr might occur in the fu-
e,

Proccdure: The wosts, anides, and chest arc
cleansed with alephol (0 remove skan oy and per
SPHANOD Then ihe cleansed areas are dabbed widy z
specnl jelly o pasie 10 improve clectrical condoe.
uon. Next, mcolal elecicodes or icads, zre artached

o each acm and leg with rubbec straps Dy small
rubber sucuen cups, other electredes arg placedt on
the chest Qoce the clecicodes are in piace, the pec
50015 asked 1o remmn quict and stil The elecirg-
cardimpraph § starced, and the electrical wmpuises
generaed by (he heart and delected by the elee
trodes are amplificd by the maclune #nd converied
e 2 recocthag pen thai graphs (he |m|)|jlscs as a se-
fics of up and-down wavy lines called deflection
waves. Exch pocion of the cartiac cyele produces a
tferent clectiical impulse The rest requires only a
few mipures .
The stanclard ECG s releeed 1o a5 a 12 dead ECG,
since 12 different tracings (elecincad "views™ of 1he
heiwrr) ace cccorded from the imb and chest leads
The 12 1iracings provide a comprehentive view of
the clectacal acoviry of the vanious reginns of the
heart -

- MEDICAL FEST

Swress clectroeardiogram (ECG). or sicess 1es1

Disgnostic Value: To detcennineg the cause of unex-
planed chest pait or W evaluate the severicy of
heart disease, as afer recovery Irom myocardial in
farcuon Momoring of the capacay of the hears o

sachsland fIgoTous cxercise 13 one of the most Ire-

quentindseations for sueess esting. In shis cegard,
stress testing is uscd (o identdy arrhythnmas char oc-
cur during exercise and evalvate the clfecuveness of
antanginal or anuarrhythmic thecapy.

Procedure: Several BCG clectrodes are placed op
the chest, and a sphygmomansmeter 15 wrapped
argund the zom Then the subject Beging 1o cxercise
on 2 moving rrcadmull or siauonary bicycle As the .
st propresses, the speed and/or incline of the
teeadamll is increaged, or the specd and renstance of
pedaling 1$ increased Dusing the test. wihich _usualiy
lasts from 15 o 30 menutes, ECG, heare rate, and
blood pressure ate monitored After the (est, mon
toang s continucd for 2t least 5 10 10 punutes

Various types ol heart problems can arise [rom interruptions Lo the normal thythm of
contraction and relaxalion of the heart. ARRIIYTHMIAS( irregular beacbeals) of
various kinds can cause the heart (o pump less effeclively. An arrhythimia includes a
heartbeat 1hat is 100 slow ( BRADY CARDIA), too fast { TACHYCARDIA) or
irregular {FIBRILLATION)

RERADYCARDIA may be caused by SA node disease or heart block. In SA node
disease the SA node loses the ability to initiate the beartbeal or increase the heart rate in
FEsponse to circufation demands. It sends the signals oul too sfowly. In response to this
other heart tissue may attempl 1o take over which results in an irregular heartbeal. Heart
block is a condition in which signals are blocked from traveling nommally from the atria
to the ventricles. ’

A slow hearl beat may cause [atigue, shortness o breath, lightheadedness or fainting. The
most common faclors which cause brachycardia include hereditary heart defects, illness,
“lfects of cardiac drugs and past heart attacks.

TACHYCARDIA can resubt in palpitations, dizziness, lightheadedness or swealing.
FIBRILLATION is an extreme form of arrhythmia characterised by very rapid, iregular,
shallow contractions. In the venteicles itis life threatening because biood isn't delivered
t0 the body elTectively. This may be resolved by elecirical shock. Fibritlation in the alria
may lead 1o blood clots. The blood is not pumped out of the atria fully and this causes the
peol and clot.






