eatment options c-Long QT

pathophysiology and management of torsades de
intes

Discuss the general anesthetic consideration and intraoperat
nagement of the patient with LQTS i

ine a proposed peri-operative pl:
 Long QT syndrome. :

a substantifique moélle
concrete plan of approach with the at-risk patien

ell and Fred Lange-Nielsen
describe:

recurrent syncope

3 died before age of 10
- Dramatic QT prolongati
Inheritance appeared to be




Autosomal dominant inheritance

0 hearing loss

3
Y

etabolic or physiologic
abnormalities

y
Y

Rate-correction formula (Bazet(s):
QT (msec)

QTe (mse) =




Prolonged or abnormal QT

Congenital LQTS

Frequency Gene | Mutation Effect ECG finding
30-35% KVLQTIA T e N Broad, ae-imset, T wave
25-30% HERG Nk b/ Widely-splt, ow-amplitade, T wave
5-10% SCNSA  |(Prolonged Na* inflix) | Biphasic or peaked, late-onset, T
wave
1-2% ANKB | Build-up of Na* within | Variable Qt interval prolongation
cell and Ca>*
outside of cell
1% Mink Ik B Not defined
rare MiRP1 | bk B Not defined
rare KCNJ2 | k' b Modest prolongation of Qt
interval
rare CACNA | Prolonged Ca** influx | Exaggerated Qt interval
1c prolongation
e > rare CAV3 | Prolonged Na*influx | Not defined
racellular posmve lons. Extremely rare, | SCN4B | Prolonged Na*influx | Not defined
found in |

erally referring to Conge 2 family




re-like episodes g = i
i | ielson Syndrome
(JLNS)

60% are symptomatic at tir

CN VIII or

show symptoms
Runs a more malignant course

soc. with SIDS/SCD

th is 1% indication in 10-15% of cases

LQTS Types (percentages of total
confirmed cases)

2%
3()“—]

c. with JNLS

-1 LQT2 and LQT 3 account for ove
0% of cases of congenital LQTS

O1m2E3 W45 86




Risk is genotype-dependent ;

N 1
Congenital LQTS \

“Pause dependent”

. Exercise
W Emotion
B siecp, rest without arousal

W otrer

Cardiac events, percent

Exercise Recovery

Lourtesy of [pejarg

NS likely to have their 1%
cardiac event at a younger age

— If untreated, mortality is 20% in year after
initial event and 50% within ten year




TABLE 2 'or the Diagnosis of Long
QT Syndroitre S

Variable

Electrocardiogram
QTe ms* =480
460-470
450 (males)
Torsade de pointes
T wave alternans
T wave notches in 3 leads
Bradycardiat
Clinical history
Syncope
With stress
Without stress
Congenital deafness
Family history$
Family members with confirmed LQTS§
Unexplained sudden death in first-order family
members <30 years

“QTe calculated with the formula of Bazett (QTc=QT/ RR).
TResting heart rate below the second percentile for age.
ily member cannot be considered twice.

g T 2- 5

Consu'lvt'c‘ardiologist or cardiac
electropysiologist




210mg for 70kg patient
ts in 70% of patients

tenolol and Metoprolol all show equal
SS

twice daily orally) and M

re effecﬁvé in LQT-1 patients

s not eliminate risk

or a-LQTS is the

ondary LQTS

robable phys1010g1c relatlonshlp btw LQTS-2 an
g-induced LQT syndrome




*Amiodarone
*Procainamide
Haloperidol
*Droperidol
*Ondansetron

ther Drugs

Dopamine

Isoprotenerol

Norepinephrine

Acquired/Secondary LQTS

Anesthesia related drugs

* Midazolam has not been shown to
prolong QT interval

ropofol produces an insignificant QT
prolongation compared to Thiopental
— Another study — shortens QT interval

— Preferred agent for maintenance (TIVA)

Other Drugs

*Nicardipine

*Geodon (Zipraysidone)

*Fosphenytoin

*Salmeterol

*Methadone

«Sotalol
lacrolide antibiotics (erythromycin)

*Epinephrine

Vi”
*'NO BENIGN PROV’ID_
L

Acquired/Secondary LQTS

Anesthesia related drugs
Reversals:
neostigmine-atropine,
edrophonioum-atropine,

\

neostigmine-glycopyrrolate o

+ All Prolong the QT interval
roperidol 0.75mg IV and Zofran 4mg IV
roduced similar QT prolongation

ignificant prolongatio!



Volatile Agents

¢ Sevoflurane, Isoflurane and Desflurane at 1
MAC all prolong the QT interval

Halothane significantly shortens QT
nterval

But Halothane also sensitizes

cardiac myoctyes to catecholami
— Should be avoided in susceptibl: S’ E P
patients

nes,
7|

Regional Anesthesia
Study in ASA I and II male patients undergoing
elective surgery under spinal anesthesia

Showed significant QT prolongation after onset
of blockade

e assoc. with LQTS

Anesthesia related drugs
Volatile Agents

ents have all been administered safely
/ith peri-operative beta blockade, in
patients with known LQT




action potential

dP usually Preceded by a pause in most
QTS cases

Phase 3 = rapid
repolarizatjpn

(Internai - external
potential) = -90

75 Relative

Absalute refractory perpd  [refracto

Fast Na™channels are dosed _period
.

Fig. 11-2 Steep phase 0 means rapid depolarisation  ® ¢ .




sic short & long Sequence between
R-to-R interva

also be affected by
atient movement
— Faulty lead placement
- — Bovie interference
— Static electricity

} }
Y o

 congenital and 3
es direct current (DC) defibrillation

table patients because of known TdP
C g cardioversion
Suppression of EADs
— Magnesium sulfate is first line of treatment
« It decreases calcium influx, lowering amplitude of EADs




influx, decreasing EAD

potassium values
has a 4 ficial effect but TdP recurs in all cases
etine may also be used to suppress TdP.
roterenol can also be used to accelerate heart rate and override
cal pacing (keeping HR >90 bpm)

q e d

in

d as interim treatment until ov

agnesium

Prophylaxis beneficial even witlg.normal ser im
oncentrations g

1 the atrial contribution to ventricular
filling

« It results in a narrower QRS complex and hence
shorter QT

» Pacing should be institu

 until the QT interval is
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