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Electrocardiogram taken with Einthoven's original string galvanometer.




ECG machine : Galvanometer







Electrode Positions: To get mainly positive complexes

Lead Il Lead Il




Electrode Positions: To get mainly positive complexes

Lead Il




ECG leads are like Video Cameras recording from ‘specific’ location
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ECG leads are like Video Cameras recording from ‘specific’ location
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Interventricular septum

V1,V2

Inferior wall
I, lll, aVF

Lateral wall
[, aVL, -aVR

Anterolateral wall
V5,V6

Anterior wall
V3, V4
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1 large square = 5 mm, 200 ms;
0.5 mv

———

' 1 small square =1 mm, 40 ms;
. 0.1 mv

10mm=1mv

Correct Underdamping Overdamping



Quantifying the waveforms

Amplitude — \olts
Duration — Seconds
Frequency —> Per minute
Direction — AV
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QRS interval

P-Q interval Q-T interval

Waveforms

P wave
QRS complex

T wave

Intervals
PR nterval

QRS mterval
QT interval

Segments

ST segment
TP segment

Point
‘I’ Point



Sinoatrial (SA) node

Bachmann'’s

= ..
: X A---Y bundle

Atrioventricular (AV) node

' Internodal ™.
' pathways

Bundle of His
Left bundle branch

Posterior fascicle
Anterior fascicle

Right bundle branch

Purkinje fibers




Sinoatrial (SA) node

e Bachmann’s

--"¥ bundle Atrioventricular (AV) node

Bundle of His
Left bundle branch

Ventricles Posterior fascicle
— Anterior fascicle

Right bundle branch

7

Purkinje fibers

Impulse passes Purkinje fibers

Impulse passess bundle branches

Impulse passes bundle of His

Impulse arrives in the AV node
The sinoatrial node depolarizes




RR interval (distance between R-waves)

PP interval (distance between P-waves)

PR segment

ST-T segment TP interval

P-wave
duration

P

PR interval Q (1-60 point: measurement of ST-segment
0,12-0,22s \depression in exercise stress testing.

QRS duration
<0,12s

& : :
J point: measurement of ST-segment elevation and
\ST segment depression in most instances.

]
QT duration The reference level for measuring ST-segment
Corrected QT duration men: < 0,45 s deviation (depression or elevation) is not the
Corrected QT duration women: < 0,47 s TP interval. The correct reference level is the

PR segment. This level is also called baseline
level or isoelectric level.




‘QT’ interval

Beginning of the QRS to the end of T wave,(Depolarization + repolarization time)
Decreases with increasing heart rate, influenced by gender / age

Not more than half of the R-R interval



‘QT’ interval

One beat (R to R)

Normal

I —

Long

Normal

Borderline

Prolonged

Normal Corrected OT Values (QTc)

1o 15 yrs Female Male

.44 zec Z[.45 zer £[].47 zec

0.44 - (.46 sec 0.45-0.47 sec 0.43-0.45 sec

=46 sec =[] 47 sec =+ 45 sec

>0.32 sec



Axis determination




Normal Ventricular Activation




Electrical Axis

Normal electrical axis
ranges between -30°
to 90° (green area).




Electrical Axis

Left axis deviation

Normal electrical axis
ranges between -30°
to 90° (green area).




Electrical Axis

Extreme axis deviation Left axis deviation

'No mans land’

Normal electrical axis
ranges between -30°
to 90° (green area).

Right axis deviation







Normal PR Interval

Normal atrioventricular
impulse transmission

Y IPN

Normal PR interval (0.12-0.22 s)




PR Interval

Normal atrioventricular
impulse transmission

Normal PR interval (0.12-0.22 s)

First-degree AV block

Prolonged PR interval (>0.22 s)




PR Interval

Normal atrioventricular First-degree AV block Pre-excitation

e

impulse transmission

Delta wave

.

Normal PR interval (0.12-0.22 s) Prolonged PR interval (>0.22 s) Short PR interval (<0.12 s)







| QRS Pattern Precordial Leads |

J A
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QRS Morphology




A Normal ECG

Vs
»\J’s/\:/\J M-AL-\.AJI;- -x.AL«H%H :

\JMMJMLHA¢ML4+JWA#uﬁmeJmiyl

JNLJMLiJﬂLJMLLJNLiMMJJJH

The Madras Medical Mission 25 ma/enc. | 10,0 sav L= W 0: ]




Q Wave

R wave amplitude -

Q wave duration

Q wave amplitude




| Abnormal Q Wave

R wave amplitude —___

Q wave duration

Q wave amplitude

Definition of pathological Q wave
« Duration >0.03 seconds and/or
« Amplitude >25% of R wave amplitud

Hence, the Q wave visible here does
fulfill criteria for pathological Q waves.




J Point

-+ J-60 point

The PR segment is the baseline
(reference line) for measuring
deviation of the ST segment.




J Point : Slur/Notch




ST Segment : Elevation

The magnitude of ST
segment elevation is
measured in the J point.




ST Segment : Depression

The magnitude of ST segment depression

is measured in the J point in most instances.
Occasionally it is adviced that the J-60 point
be used instead (particularly during exercise
stress testing). If the ST segment is horizontal,
then there is no difference in the magnitude
of the ST depression in J and J-60.




\ST Segment Depression : Patterns\

—_—p \

Very typical of ischemia. Typical of ischemia. Horizontal depression Downsloping with Downsloping with Horizontal depression
with distinct ST-segment.  positive T-wave inverted T-wave with short ST-segment.




| ST Segment Elevation : Patterns |

Convex Straight upsloping Straight horizonal  Straight downsloping

nhe =

ST-segment elevations caused by ischemia typically displays a convex or straight
ST-segment. Such ST-segment elevations in presence of chest discomfort are strongly
suggestive of transmural myocardial ischemia. Note that the straight downsloping
variant is unusual.




| ST Segment Elevation : Patterns |

Convex Straight upsloping Straight horizonal  Straight downsloping

e s

ST-segment elevations caused by ischemia typically displays a convex or straight
ST-segment. Such ST-segment elevations in presence of chest discomfort are strongly
suggestive of transmural myocardial ischemia. Note that the straight downsloping
variant is unusual.

Concave

7

Non-ischemic ST-segment elevations are extremely
common in all populations. They are characterized
by a concave ST-segment and a greater distance
between the J point and the T wave apex.






T waves : Patterns

Normal T wave

Smooth transition from ST-
segment to T wave. T wave
is slightly asymmetric with
a steeper downslope.




T waves : Patterns

Normal T wave

Smooth transition from ST-
segment to T wave. T wave
is slightly asymmetric with
a steeper downslope.

Normal variant

Large, asymmetric T wave with
broad base. Often in conjunction
with slight J point elevation in
leads V2-V4.



T waves : Patterns

Hyperkalemia

Normal T wave Normal variant

Smooth transition from ST- Large, asymmetric T wave with
segment to T wave. T wave broad base. Often in conjunction
is slightly asymmetric with with slight J point elevation in

a steeper downslope. leads V2-V4.

Large, symmetric, pointed
with short base.




T waves : Patterns

Hyperkalemia Hyperacute T wave

Normal T wave Normal variant

Smooth transition from ST- Large, asymmetric T wave with
segment to T wave. T wave broad base. Often in conjunction
is slightly asymmetric with with slight J point elevation in

a steeper downslope. leads V2-V4.

Large, symmetric, pointed can be seen in transmural ischemia.
with short base. High, broad based, symmetric,
not pointed. Almost always seen in
conjunction with ST-segment
elevation.
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‘U’ Wave

Normally not seen

Significance & source of origin - uncertain



The first wave is large
and positive (R), followed
by a small negative wave

(s).

The first (and only)
wave is positive and
thus an R wave.

QR QS

A single negative wave
is called a QS-complex

Initially a large negative
(Q), then a large
positive wave (R)

gR

Notching on the
upstroke of the

Initially a small negative
wave (q), followed by

a large positive wave
(R).

R wave

Initially a small positive
wave (r), followed by
a large negative wave (S)

Qr

A large negative wave (Q),

followed by a small
positive wave (r).

rR’

The negative deflection
does not manage to
pass the baseline and
can therefore qualify
as an S wave.

The first wave is negative
and small (qg), followed by
a large positive wave (R),
and finally a small negative

wave (s)

rsR’

AL

The negative wave manages
to pass the baseline, and is
therefore qualified as an S
wave

—
'
)

Examples of fragmented
QRS-complexes




R wave peak time




Definition of pathological Q wave
« Duration >0.03 seconds and/or
- Amplitude >25% of R wave amplitud

R wave amplitude

Q wave duration

Hence, the Q wave visible here does
fulfill criteria for pathological Q waves.

Q wave amplitude







Normal variants




Normal Variants (vs) Normal Accompaniments

Normal Variants:

Asymptomatic Alteration in the shape, size, duration, reqularity of
one or more components of the ECG waveforms in a structurally
normal heart by clinical examination

Normal Accompaniments:

Secondary changes in the ECG waveform due to primary
depolarization abnormality.




Normal Variants

Wenckebach Low voltage

Sinus bradycardia phenomenon complexes

Wandering atrial Premature Atrial /

pacemaker Ventricular Ectopics T/U variants

Low atrial rhythm Non specific IVCD QTc Variants

Ectopic atrial rhythm RBBB/1L.LBBB Sinus arrhythmia

Abnormal axis Early repolarization Sinus tachycardia

First-degree AV block | LVH by voltage criteria LAE/RAE




Frequent normal-variant arrhythmias

Sinus bradycardia: minimal rate about 45/min; minimal instantaneous rate
during sleep about 35/min

Sinus tachycardia: maximal rate about 110/min

Sinus arrhythmia

|solated ventricular pauses: < 2 sec during sleep

|solated AV-junctional (AV-nodal) escape beats (during sinus arrhythmia or
after a premature beat)

Short episodes of AV-nodal rhythm (with retrograde atrial activation)
Short episodes (< 10 beats?) of AV dissociation’ (with accrochage,

with synchronization)

Short episodes of accelerated idionodal riythm

Episodes of normocardic ectopic atrial rhythm

(e.q. so-called ‘coronary sinus rhythm’)

Supraventricular premature beats (PBs) (in most cases atrial PBs), if:

a) isolated (< 200/min?)

b) < 5 salvos (or < 207

| of maximal three beats

c) instantaneous rate (beat-to-beat interval) < 160/min

d) isolated early atrial PBs with functional complete AV block
Ventricular PBs (VPBs), if:

a) isolated (< 200/24 h7)

b) monomorphic

c) isolated couplets'  <20/24 h?), instantaneous rate < 160/min
d) isolated VPBs with 'pseudo-R-on-T phenomenon’ (VPB after !
preceding OT interval: supernormal period’)
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Juvenile T wave
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P-R-T axes 47 43/ 55
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Sinus Bradycardia







Sinus Tachycardia
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[sorrhythmic

AV Dissociation




MADRAS MEDICAL MISSIO

Wed Jan 16 12: 38: 35 2008

Date:

THE MADRAS MEDICAL MISSION

12 Lead ECG

1 mv

Calibration

19Y F, EP NO 1145

10 mm/mv

Speed: 25 mm/sec
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Ectopic Atrial Rhythms
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First Degree A-V Block
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AV Wenckebach
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Axis Deviation,

Large Voltages
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Benign LVH
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Early Repolarization Pattern
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Low Voltage Complexes
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l"*] AV node Bundle Right Left
of His bundle bundle

1) 3)
[ A~

™)

.




‘PR’ Interval

D SA node
B Acia

. Arrioventricular (AV) node

. His bundle
D Bundle branches )

I Purkinje fibers

. Ventricular myocardium ———FPR intervul—{

PR interval: Beginning of P to beginning of QRS (PQ or PR interval)

Time taken for the sinus impulse to activate the ventricular myocardium
120-200 ms



‘QRS’ Complexes

Ventricular Depolarization

80— 120 ms



‘QRS’ Complexes

Normal R wave progression

“ V Aﬁ/_,\ transition complex
V2




‘) point & ‘ST’ Segment

ST SEGMENT: End of ventricular depolarisation to the beginning of repolarisation

fairly flat, may slope upwards slightly before merging with the T wave



V' point & ‘ST’ Segment : Elevation & Depression




‘T’ Waves

Normal T wave amphtude

T wave of abnormal amplitude

T wave of abnormal amplitude

Biphasic T wave of normal amplitude

T wave — Ventricular repolarization, polarity similar to QRS
2/3" of amplitude of corresponding R wave

No widely accepted criteria regarding amplitude - rarely exceeds 10 mm



SN SN N\ N\ N\
Normal Biphasic Bifid / notched Broad / slow Flat

Negeese e

——

Nonspecific ST-T wave abnormalities

Symmetrical, Upright T wave
deeply inverted with ST depression

1, L

Tall & Peaked Broad & Tall Broad with LQT




Einthoven’s Triangle
- Lead I +

Lead I1










0° Lead I

LL +120° +60°
Lead III Lead II

Einthoven’s Triangle Axial Reference System




Hexagonal reference system

aVR - ] . aVL
150 -30
+

+120 T +60




* The 12 lead consist of:

— Three Standard limb or
bipolar leads (1, 11, 1)
utilize three electrodes;
these leads form a
triangle known as
Einthoven's Triangle.

— Three Augmented
unipolar leads (aV, aV,,
aVv;).

— Six Precordial unipolar
leads (V,, V,, V3, V,, Vs,
V).




Precordial lead placement

V1: 4% intercostal space (IS) adjacent to right
sternal border

V2: 4t IS adjacent to left sternal border

V3: Halfway between V2 and V4

V4: 5t IS, midclavicular line

V5: horizontal to V4; anterior axillary line

V6: horizontal to V4-5; midaxillary line

(Note: in women with large breasts, V4-6 leads

should be placed under the breast surface
as close to the 5 IS as possible)




P wave: seqguential depolarization of the right and left atria

QRS complex: right and left ventricular depolarization

ST-T wave: ventricular repolarization

U wave: an electrical-mechanical event at beginning of diastole

PR interval: time interval from onset of atrial depolarization (P wave)
to onset of ventricular muscle depolarization (QRS complex)

QRS duration: duration of ventricular muscle depolarization (width of
the QRS complex)

QT interval: duration of ventricular depolarization and repolarization
PP interval: rate of atrial or sinus cycle

RR interval: rate of ventricular cycle







‘P’ Wave

Lead Il Lead V1

Atrial depolarization
Maximal height = 2.5 mm (leads II /11I)

Duration < 0.12 seconds

Positive in Il and AVF, and biphasic in V1
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R wave progression : Chest Leads
(Transition)

Vi V2 V3 V4 V5 V6




Vi V2 V3 V4 V5 V6










180°

120°

aVF



Transmural ischemia in basal parts
of the left ventricle’s lateral wall (arrow)
is not detected by leads V1-V6, which

is why V7-V9 is placed on the back.
V7-V9 detects ischemia located there.
Note that this part of the left ventricle
is also referred to as the posterolateral
wall or the inferobasal wall.




Additional leads are used when suspicion of right ventricular
infarction arises. These right sided chest leads (V3R through
V6R) are placed on the same locations as their left sided
equivalences, but on the right side of the chest.




@ Lateral
@ leads

Anterior leads

Septal leads




Placement of chest (precordial) electrodes




Einthoven Triangle




Arms

Right arm -

Einthoven Triangle

Left arm

Ground
electrode

N\




Left
ventricle

L |
\'4

Depolarization is directed
from the endocardium to
the epicardium. The electrical

vector has the same direction.

Endocardium

Epicardium

L |
Vv

The duration of the action potential
is shorter in epicardial cells, which is
why repolarization starts there. The
repolarization is therefore directed
from the epicardium to the endo-
cardium.

‘ Repolarization
e

Depolarization

To conclude, the direction of the vectors
during de- and repolarization are opposite,
but so is the flux of ions and therefore there
is no net difference in the direction of the
electrical vector. The electrical vector has
the same direction during de- and repolari-
zation.

Figure 15. The vector of the T-wave. The reason why the T-wave is concordant with the QRS complex is

explained.




The four walls of the left ventricle and the ECG leads that "view” these walls

Note that lead -aVR is
the inverse of lead aVR.
All modern ECG machines
can display -aVR, which is
to be preferred as it
facilitates interpretation
of the ECG.

Lateral wall

Interventricular septum l,aVL, -aVR

V1,V2
Anterolateral wall

V5,V6

Anterior wall
V3, V4

Inferior wall

I, 111, avVF

Figure 20. The 12-lead ECG records information on electrical activity of the left ventricle (and not so much of the
right ventricle). As seen in the figure above the left ventricle has the shape of a bullet. The left ventricle is
traditionally divided into four walls, and the figure above shows which leads that best observe electrical activity of

each wall.



(A) Frontal plane (B) Horizontal plane

Electrode on head

Superior
A
Electrode on back
) Posterior
P R
@)
— Anterior
Electrodeon
sternum
A 4
Inferior

Electrode on foot




The J point and the ST segment




A) The limb leads and their view of the heart’s electrical activity

Lead Il Lead Il
\_A___/z_‘{_r\___q\/—J

\\\ \x(‘ /
L&+

Lead aVL

As noted previously,

it is recommended that

HQ lead aVR be inverted to
/\ lead —aVR, as this fills

Recall that each lead "views’ The positive electrode is the a gap in the coordinate

the heart from the angle of it’s | exploring electrode. This is system and thus facilitates

positive (exploring) electrode. defined by the ECG machine. interpretation of the ECG.




A) MASON-LIKAR'S LEAD PLACEMENT

I ekl I The upper limb leads (red and

yellow) are placed 2 cm below
the clavicles, in the infraclavicular
‘ O fossa, medial to the delotid muscle.

..

The left lower limb lead is placed

‘ in the anterior axillary line, between
the last rib and the iliac crest.

Ground electrode,
placed above iliac
crest.




Mason-Likar ECG lead system




The P-wave, PR interval and PR segment




Horizontal plane

The right atrium is activated first
and the depolarizing wave is directed
towards V1, which displays a positive

deflection.
ol
P
I_.[_I

Secondly, the depolarization
spreads to the left atrium and
the depolarization is directed

away from V1, which therefore
displays a negative deflection.

The reference point (Wilson’s central terminal) is
constructed by taking the average of all three
limb electrodes. Taking the average of these
yields a reference point located in the centre

of Einthoven’s triangle.

Reference o

Exploring

V6

]vw¢ﬂﬂ

Note the successive transition of the
QRS-komplex from V1 to V6.




Horizontal plane - chest leads Frontal plane - limb leads

QD

A\ g




-

Propagation of the action potential The average of all the instantaneous vectors
during depolarization of the atria. Each represents the mean vector, i.e the overall
small depolarizing wave front is depicted direction of the depolarizing impulse.

with an arrow, representing a small

electrical vector.




P-wave checklist

The P-wave is always positive in lead Il during sinus rhythm.

The P-wave is virtually always positive in leads aVL, aVF, -aVR, |, V4, V5 and V6. It is negative in
lead aVR.

The P-wave is frequently biphasic in V1 (occasionally in V2). The negative deflection is normally <1
mm.

P-wave duration should be <0,12 seconds.

P-wave amplitude should be <2,5 mm in the limb leads.

P-pulmonale implies that the P-wave has abnormally high amplitude in lead Il (and in other leads in
general).

P-mitrale implies that the second hump of the P-wave in lead || and the negative deflection of the P-
wave in lead V1 are both enhanced.




. \ Internodal™,
2 Atria \ pathways
Moo S
Ventricles
,
i B

Impulse passes Purkinje fibers

Impulse passess bundle branches

Impulse passes bundle of His

Impulse arrives in the AV node
The sinoatrial node depolarizes

Bachmann'’s
A --¥ bundle

Sinoatrial (SA) node

Atrioventricular (AV) node

Bundle of His
Left bundle branch

Posterior fascicle
Anterior fascicle

Right bundle branch

The conduction system

Purkinje fibers

. P wave: depolarization of atrial myocardium
QRS-complex: depolarization of ventricular myocardium

' T wave: repolarization of ventricular myocardium

Temporal association between impulse transmission
in the conduction system and the ECG waves




PR interval checklist

Normal PR interval: 0,12-0,22 seconds. Upper reference limit is 0,20 seconds in young adults.

A prolonged PR interval (>0.22 s) is consistent with first-degree AV-block.
A shortened PR interval (<0,12 s) indicates pre-excitation (presence of an accessory pathway). This

is associated with a delta wave.




- enotes the PR interval

Normal atrioventricular First-degree AV block Pre-excitation

impulse transmission
N A_/\

Normal PR interval (0.12-0.22 s) Prolonged PR interval (>0.22 s) Short PR interval (<0.12 s)

Delta wave

.




PR interval and PR segment




Contour of the normal P wave

Depolarization Depolarization of
of right atrium left atrium

The P-wave is always positive in lead Il if the rhythm is sinus The P-wave in lead V1 may be biphasic, due to
rhythm. The P-wave may, however, display two humps, as the negative deflection caused by depolarization
shown here. This is due to the fact that the atria are not of the left atrium (the electrical vector is directed
depolarized (activated) simultaneously. away from V1).




R wave amplitude —__

Q wave duration

Q wave amplitude

Definition of pathological Q wave
« Duration >0.03 seconds and/or
« Amplitude >25% of R wave amplitud

Hence, the Q wave visible here does
fulfill criteria for pathological Q waves.







The QRS complex (ventricular complex)




The QRS complex




IR AR

i The first wave is negative

The first (and only) ; ThE first wave is large i Initially a small positive |

i ¢ and small (g), followed by
wave is positive and | and positive (R), followed: wave (r), followed by | alarge positive wave (R)
thus an R wave. . by a small negative wave | a large negative wave (S). and finally a small negative

(s).

| wave (s},

QR QS

v o4

Initially a large negative | A single negative wave : A large negative wave (Q), | The negative wave manages

(Q), then a large . is called a QS-complex. : followed by a small to pass the baseline, and is
positive wave (R). . positive wave (r). i therefore qualified as an §
: ' | wave.
5 ) : A _N_/\

Initially a small negative Motching on the . The negative deflection

wave (q), followed by upstroke of the . does not manage to

a large positive wave R wave, pass the baseline and |

(R). . can therefore qualify

Examples of fragmented
i QRS-complexes.

45 dan s wave.




Naming of the waves in the QRS complex:




QT duration and QTc duration




R-wave amplitude







R wave peak time




The T-wave




Left
ventricle

| J
\4

Depolarization is directed
from the endocardium to
the epicardium. The electrical
vector has the same direction.

Endocardium

Epicardium

| |
A4

The duration of the action potential
is shorter in epicardial cells, which is
why repolarization starts there. The
repolarization is therefore directed
from the epicardium to the endo-
cardium.

Repolarization
=
N

Depolarization

To conclude, the direction of the vectors
during de- and repolarization are opposite,
but so is the flux of ions and therefore there
is no net difference in the direction of the
electrical vector. The electrical vector has
the same direction during de- and repolari-
zation.




Action potential of
myocardial cells

uonezuejoday

L Il |
Absolute Relative
refractory  refractory

period period

ECG recorded

on body surface _ .
The relative refractory period

coincides with the T wave apex.




The U-wave







Reference
electrode

Exploring
electrode

Reference
electrode

-

Exploring
electrode

Electrocardio-
graph

Electrocardio-
graph

The electrical vector is
directed towards the
explorating electrode in
this lead, and therefore
causes a positive deflection
(wave).

The electrical vector is
directed away from the
explorating electrode in
this lead, and therefore
causes a negative deflection
(wave).




The reference point (Wilson's central terminal) is
constructed by taking the average of all three
limb electrodes. Taking the average of these
yields a reference point located in the centre

of Einthoven's triangle.

Reference

Horizontal plane

The right atrium is activated first
and the depolarizing wave is directed
towards V1, which displays a positive

deflection. |

\

Exploring

|_'_J

Secondly, the depolarization
spreads to the left atrium and
the depolarization is directed

away from V1, which therefore
displays a negative deflection.

V1 b V6
S Note the successive transition of the
QRS-komplex from V1 to V6.

Figure 13. The main electrical vectors in the horizontal plane. V1 and V5 are exploring electrodes and the reference

point is composed of the average of the electrodes placed on the limbs (this reference is called Wilson's central
terminal).




Reference ‘

Horizontal plane

The right atrium is activated first
and the depolarizing wave is directed
towards V1, which displays a positive

deflection.
l ' r

Secondly, the depolarization _V j»V L
spreads to the left atrium and
Vi

Exploring

the depolarization is directed V6
away from V1, which therefore

displays a negative deflection. S Note the successive transition of the

QRS-komplex from V1 to V6.




Reference

Exploring

electrode electrode
Reference Exploring
electrode electrode

-

Electrocardio-
graph

Electrocardio-
graph

The electrical vector is
directed towards the
explorating electrode in
this lead, and therefore
causes a positive deflection
(wave).

The electrical vector is
directed away from the
explorating electrode in
this lead, and therefore
causes a negative deflection
(wave).




RR interval (distance between R-waves)

m_

PP interval (distance between P-waves)

PR segment

P-wave
duration

ST-T segment

TP interval

P

| ST segment

T

PR interval
0,12-0,22s

S

QRS duration
<0,12 s

QT duration
Corrected QT duration men: <0,45s
Corrected QT duration women: <0,47 s

(1-60 point: measurement of ST-segment Q
\depression in exercise stress testing.

-

J point: measurement of ST-segment elevation and
\ST segment depression in most instances.

The reference level for measuring ST-segment
deviation (depression or elevation) is not the
TP interval. The correct reference level is the
PR segment. This level is also called baseline
level or isoelectric level.






