Prolonged QT Interval

January, 2004
Joe M. Moody, Jr, MD
UTHSCSA and ALMMVAH



Measurement of QT Interval

A Lead with large T wave with distinct end
A Best: maybe V2/3

A Varies with heart rate, longer in women, longer |n
evening and night

A Bazett formula
I QTc =QT/SQRT(RR interval)

A QTc ~0.40 for men, ~0.415 for women, ULN ~0|44
or 0.46 for men and 0.47 for women
I Not universally accepted

A Marked PQT is >125% (0.50 men, 0.52 women),
moderate PQT Is 11525% (0.46, 0.48)
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Causes of Prolonged QT interval

A Congenital A Acquired (contd)
I JerveltLangeNielson I Metabolic (lo Ca*, Mg,
i RomaneWard K*, liquid protein diet,
i Sporadic Intracoronary contrast
: i Drugs (FA*, llI*, | -C,
A Acquired Amio, phenothiazine,
I Ischemia*, infarction* tricyclic,
| MVP, cardiomyopathy* antihistaminecombo,
i CNS dz*, esp ICH pentamidine)
i Autonomic NS surg I lo thyroid*, temp,

pheo, organophosphate

* = may show less severe prolongation



Causes of Short QT Interval

A High Ca, K, digoxin, acidosis, ? beta
blockade



Causes of Abnormal U Wave

A Prominent U Wave A Inverted U Wave

I Definition: >1.52mm i Specific for heart
I Lo HR, K, Mg, hi Ca, disease
1 1-A, I, digoxin, i LVH (I, V5, V6)
phenothiazine, Epi .

. I RVH (V1, V2, II, Il
I CNS disease . ( . . )
LV I Ischemia/infarction
. . A resting ECG
_I_ Ayl A during anginal episode
I MVP, Long QT A exerciseinduced

syndrome



T and U Waves and Fusion

A Normal: U wave begins at end of T at baseline,
synchronous with S2, with early beat, T and U
may fuse

A If QT lengthens by less than about 0.10 sec, U is
still discernable

A Notched T vs TU:

I Notch generally has short distance between peaks,
where ataU interval is usually 0.10.22 sec

I Notch nadir generally > 2mm, and U onset usually < 2
mm above baseline

I Look at | aVL and aVR where there is usually no U to
evaluate end of T wave
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Electrolyte Disturbances with

o Do To Ix

< < <

y

Significant ECG Effects

perkalemia, hypokalemia
percalcemia, hypocalcemia
nothermia

nermagnesemia (depress AV and IV

conduction)

A Acidosis or alkalosis usually have altered K
or Ca, independent effects uncertain



Hyperkalemia

A T waves become tall and peaked (>5.5)

A QRS widens uniformly (>6.5)

A QRS axis may shift either left or right

A Advanced hyperkalemia is indistinguishable from
dying heart

A Advanced hyperkalemia may give ST elevation

A P wave amplitude decreases, PR interval prolongs

A Sinoventricular conduction

A Concomitant hypercalcemia mitigates changes

A Concomitant hyponatremia worsens changes and
hypernatremia mitigates
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Hypokalemia

Progressive ST segment depresstdn5 mm
Decrease in T wave amplitude

ncrease in U wave amplitude

I >1 mm

I >T wave height in same lead

Alf K<2.7, ECG is fitypica
Acompati bleo I n 11%

AIfK27-3. 0, ECG is fAtypical
In 35%

A No change in QT interval if measured before U wave

A Advanced hypokalemia T and U are fused

A Concomitant hypocalcemia: aggravates findings

o T o

Surawicz, p. 523
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Calcium

A lonized calcium, so correct for albumin level

A Mainly change in ST segment duration, little
change in T wave morphology or P or QRS or PR
or U

A Hypercalcemia shortens ST segment, so shortens
the QaT (onset of QRS to apex of T)

I IfQaTcis 0.27 sec or less, then Ca is high 90% of time

A Hypocalcemia lengthens ST segment (rarely more
than 140% normal)



Hypercalcemia

29%year old woman with lymphoma and bone involvement
with Calcium 17.4; heart normal at autopsy, short QT
interval, ST segment almost absent, flat T waves may or

. Surawicz,
may not be related to hypercalcemia

p. 529




Hypercalcemia
and
Hypokalemia

41-year old man with
multiple myeloma with

absent ST segment and
prominent U wave (V3),
later normal K and Ca and
ECG

Surawicz,
p. 530




HypOcalcemi 1-year old man with chronic renal failur

alcium 5.8 and K 3.3

PQT, esp ST segment, prominent U wavessyrawicz,
p. 528




31-year old
man with
chronic renal
fallure
Calcium 5.8
and K 3.3

K now down to
2.8, U waves
more prominent
and mostly
superimposed
on T wave

Surawicz,
p. 528




K now up to
3.5 and
Calcium up to
6.5; ST
segment is
shorter and U
less prominent

Surawicz,
p. 528
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Situati ons t hat

y
y
y

ECG

ponatremia, hypernatremia
nomagnesemia, hypermagnesemia

nerthermia

A Alkalosis, acidosis
A Alcohol, coffee, tobacco



Surawicz, p. 533

Hypothermia

I 11 11 WL aVF

Heart rate 32, ome baseline oscillation iIs somatic muscle trem
| ong QT and ST depression as




CNS Disorders

A Diffuse T inversion

A Particularly giant T inversion in precordial
eads

A Prolongation of QT interval

A Can also have ST segment elevation or
depression

A LV wall motion abnormalities have been
described




CNS:
Subarachnol
Bleed

3 women with
subarachnoid
hemorrhage,

prolonged QT and
Increased amplitude
of an upright or
iInverted T wave

Surawicz p. 534



Tricky ECG
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Figure 1. Prolonged QT and QTc intervals, T wave alternans,
and pulsus alternans.
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Tricky ECG
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Figure 2. Pseudo 2:1 AV block with hypotension.
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49 year old woman with complete heart block
receiving quinidine for ventricular arrhythmia

Hurst, 1998, Myerburg et al. P. 923
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25 year old woman with Jervell and LanAyellson, and exercise

Induced palpitations and syncope. Note the QTc of 610msec
Hurst, 1998, Myerburg et al. P. 923



25 year old woman
with Jervell and
LangeNeilson, and
exerciseinduced
palpitations and
syncope.

Note on this
treadmill tracing

T wave alternans
Induced by exercise

Hurst, 1998, Myerburg et al. P. 922



25 year old womanjgy
with Jervell and
LangeNeilson, and
exerciseinduced
palpitations and
syncope.

Note on this
treadmill tracing

T wave alternans
followed by

Torsades de Pointeg#

Hurst, 1998, Myerburg et al.

P. 924




V3
25mm/s 10mm/mV  40Hz O003A-003B 12SL78 CID:7 EID:Unconfirmed EDT: ORDE

/8 year old woman on telemetry service.




43 year old man in emergency center.



