
Brugada Syndrome versus 
Congenital Long QT Syndrome 

type 3 or LQT3: two allelic 
entities with diverse clinical-

electrocardiograph expression 
 

Andrés Ricardo Pérez-Riera

 

The Brugada Syndrome (BrS) is the mirror image of Congenital Long QT 
Syndrome (LQTS) variant type 3 or LQT3. Both entities affect, in subtle 
different ways, the alpha sub-unit of the Na+ rapid channel of the 
sarcolemma, and both of them are of autosomal dominant transmission. In 
about 50% of cases, the BrS is sporadic, and in the other 50%, there is 
positive family history with an autosomal dominant pattern of inheritance.
The BrS and LQT3 share the same position or locus on a specific 
chromosome in the diploid cells (chromosome 3p24-p21). That is why they 
are considered allelic diseases; they only differ in slightly different mutations 
in the amino acids sequence in the Na+ channel of the sarcolemma 
(“channelopathies”). Both entities result from different molecular effects: 
whereas in the BrS, the mutation causes reduced entry of Na+ through the 
channel, resulting in a fast recovery from the inactivated state. These states 
correspond to the ST segment in the ECG. On the contrary, the mutation of 
LQT3 is associated with a gain of its former function with slow and constant 
entry of Na+ in phase 2 (prolonged inactivated state), which in turn increases 
the duration of the ST segment leading to a prolonged QTc at the expense of 
ST, altogether with the late appearance of the T wave.
A large family has been identified with the mutation SCN5A, and showing 
mixed electrocardiograph characteristics: elevation of ST segment and 
prolonged QTc. In some of these cases, flecainide produces elevation of the 
ST segment, which raises the interrogation whether they could be two 
aspects of the same disease (1). Despite the great genetic similarity both 
entities reveal very different clinical-electrocardiograph characteristics but 
show coincidences that stem from their common genetic nature.



Nowadays, at least 13 variants of the LQTS are already known and 90 % of 
them among the varieties 1, 2 or 3 denominates as LQT1, LQT2 and LQT3.
 
The Table 1 shows the three main varieties of LQTS. 
 
Table 1

*JLN: Jervell-Lange-Nielsen
** RWS: Romano-Ward Syndrome.
·          OMIM NO: refers to the input of the locus at http://

www.ncbi.nlm.nih.gov/htbin-post/Omim.

Disease Gene Chromosome 
and

OMIM 
NO

Ionic Channel 
Affected

LQT1: JLN*
 

           JLN*

KCNQ1
 
KCNE1
 
KCNQ1

11p15.5
OMIM NO:

192500
OMIM NO:

176261
21q22.1-q22.2

11p15.5
OMIM NO:

192500

Iks

LQT2
RWS**

HERG
KCNH2

7q35-q36
OMIM NO:

152.427

Ikr

LQT3, 
idiopathic 
ventricular 

fibrillation and   
BrS

SCN5A 3p21-24
OMIM NO: 

600163.

Na+

Disease
Autosom
al 
dominan
t

Autosom
al 
recessiv
e

Channel 
affected

Gene Effect of 
mutation

Chromos
ome

http://www.ncbi.nlm.nih.gov/htbin-post/Omim
http://www.ncbi.nlm.nih.gov/htbin-post/Omim


 
From the clinical point of view, inherited-familiar or congenital variants of 
LQTS are grouped as follows:
 
1)        Cardio-auditory or deaf-cardiac syndrome (sensorineural deafness) of 

Jervell-Lange-Nielsen (JLN): autosomal recessive.
2)        Romano-Ward Syndrome(RW) without deafness: autosomal dominant.
 
Observation:  every LQT3 corresponds to RWS; but the reverse is not true 
since the RWS can also be type 4 (LQT4), LQT2 7(HERG) and LQT5 
21q22.1 (Mink) (2).
 
3)        Sporadic form, non-familiar or idiopathic.
 
 

Comparative aspects of BrS and LQT3 variant
 
I)                   Observed differences verified in the Na+ channel mutations and 

genetic aspects
 
The BrS can present mutations in the Na+ channel, in residue 1620(M1620T), 
between domains III and IV. The glutamine amino acid is exchanged by 
leucine in codon 567(L 567Q) between domains II and I.
Mutations were described in the gene SCN5A known as “missence 
mutation”,  “splice-donor mutation”, and “frameshift mutation” (3). The first two 
ones are responsible for the quick recovery of the Na+ channel from the 
inactivated state, and the “frameshift mutation”, produces lack of functioning 
of the channel, which causes a heterogeneous loss of the “plateau”, dome or 
phase 2, only in the right ventricle epicardium but not on the endocardium 
(precisely in front of the V1 to V3 leads).   At the epicardium, the transient 
outward current or Ito channel of phase 1 is the most prominent (because of a 
larger K+ outflow). This fact is intensified in the BrS and leads to a marked 
dispersion of the repolarization and refractivity, ideal substrata for arrhythmias 
by reentry in phase 2.

LQT1 JLN1 Iks KVLQT1 < 
function

11p15.5

LQT2 Ikr HERG < 
function

7q35-36

LQT3 INa+ SCN5A > 
function

3p21-24



Furthermore, other factors such as strain, autonomic stimulus, neurogenic 
“triggers”, fever, antiarrhytmic classes IA and IC, antimalarials, 
antidepressants, hyperglycemia and other external influences can trigger the 
onset of fast polymorph ventricular tachycardia (PVT) degenerating into 
ventricular fibrillation (VF) in the BrS.
The LQT3 presents deletion in nine nucleotides bases, resulting in the loss of 
three amino acids in the protein channel: lisine (K), proline (P) and glutamine 
(Q). This mutation is known as DKPQ (4). In addition, a mutation was 
observed in aspargine, at position 1325, exchanged by serine (N1325); 
arginine at position 1644 is exchanged by histidine (R1644H) and finally 
another one in the residue 1623 (R1623Q) between domains III and IV of the 
Na+ channel.
In both entities (BrS and LQT3) the gene involved is the SCN5A alpha sub-
unit and share the same position or locus in the genetic map: 3p24-p21, 
which gives them the allelic characteristic (4-5).
The LQT3 and the idiopathic ventricular fibrillation (IVF) have OMIM NO 
number 6000919(*). Since probably 50% of the IVF correspond to the BrS, 
we infer that this last entity would have to share this number. In another word, 
a considerable proportion of the IVF is BrS. There are elements that orient us 
to ascertain that the BrS and IVF are, in a certain percentage, the same 
entity: both are more frequent in middle-aged men without structural 
cardiopathy (6), both affect the same gene (SCN5A) and share the same 
locus (3p24-p21).
A recent publication remarks that in order to make this percentage more 
accurate, it is important to define the diagnostic criteria used to catalogue 
patients with IVF as being BrS, since it depends on the diagnostic criteria 
used (7).
(*) The OMIM NO refers to the locus entry at http://www.ncbi.nlm.nih.gov/
htbin-post/Omim(8).
 
II) Sex:
The BrS shows greater male predominance: 8:1 to 10:1 and on the contrary, 
LQT3 predominates among women (9).
 
III) Structural Cardiopathy:
Both entities do not reveal APPARENT structural cardiopathy and only 
molecular alterations in the structural Na+ channel genetically conditioned and 
non-detectable without genetic tests.
 
IV)             Phenotypic Characteristics:
There are no special somatic changes described in the BrS. At the LQT3 
there is a reference of association with syndactyly (10).

http://www.ncbi.nlm.nih.gov/htbin-post/Omim
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V) Electrocardiographs modifications:

1. Rhythm: Sinus rhythm is found in both entities. In the BrS the 
arrhythmogenic substratum may not be circumscribed at the ventricular 
level. Therefore, temporary atria fibrillation has been referred in Brazil 
by Villacorta H et al (11). There was an initial description of the Brugada 
brothers and a recent publication by Eckardt L, et al (12). This last 
group of researchers point to the presence of supraventricular 
tachyarrhythmias in 29% of the cases of BrS and AV reentrant 
supraventricular tachycardia.

2. Heart Rate: The BrS does not reveal special characteristics in this item, 
but the LQT3 shows a tendency to bradycardia related to age and, in 
some cases, a decrease during rising efforts. It has been suggested 
that this may be caused by a decrease in the sympathetic tonus of the 
right stellated ganglion.  When the heart frequency increases, LQT3 
shows a shorter QTc, compared to variants LQT1 and LQT2 (13).

3. PR interval (PRi:  In the BrS, PRi can be prolonged at the cost of H-V. 
The electrocardiograph PRi represents the sum of the intervals P-A, A-
H and H-V of the Electrogram. There can be a prolonged H-V or intra-
hissian block with PRi still within normal values (less than 200ms) 
because depolarization of His bundle (H) is very short: it represents 
less than 10% of the whole of PRi (15 to 20ms. until 30ms.).  In this 
cases the diagnostic is only possible through Electrogram showing His 
split.   In the LQT3, PR is usually normal. Nevertheless, we have related 
the first short PRi case in a family over two decades ago (14).

4. SÂQRS: An eventual deviation to the left is described in the BrS. There 
are no references to deviations of QRS the axis in the LQT3.

5. QRS:  Pseudo Right bundle branch block (RBBB) or right ventricular 
conduction delay in RVOT territory, with atypical characteristics, 
constitutes the hallmark of BrS. Broad terminal S-wave in left leads DI, 
aVL, V5 and V6 and final large R in aVR typical of RBBB is seen in 28% 
of cases and the QRS duration is usually only prolonged on right 
precordial leads. Diagnoses of RBBB should not be made in the 
absence of such an S wave at left leads and abnormal QRS widening in 
all leads. ECG terms, such as “pseudo-RBBB”, “RBBB-like”, and 
“RBBB-pattern” have been non help.  We believe that the 
vectorcardiogram can  enlighten this doubt.There is no reference to a 
major incidence of RBBB at LQT3.

6. J point and ST segment:  In the BrS we observe gross alteration of 
ventricular repolarization in right precordial leads V1 to V2 or V3 
consisting in persistent elevation of the J point and the ST segment 
usually convex towards the top (“coved type”) followed by negative 



symmetrical T wave.    Another so considered morphology of ST in the 
same leads is the elevation of ST with a horse saddle aspect (“saddle 
type”), with the convex side inferior as a consequence of the exclusive 
elevation of the J point associated a positive T wave. Modifications in 
the leveling of the ST segment are observable during oscillation of the 
autonomous nervous system.  It was thus verified that vagotonia 
increases the ST segment elevation and the sympaticotonia decreases 
it. (15). This hypothesis was reinforced by eventual disappearance of 
the ST elevation with isoprenaline and exercise during the exercise 
stress testing as well. Therefore, the selective beta-adrenergic and 
muscarinic stimulation accentuates the ST elevation while the alpha 
blocking and the alpha-adrenergic stimulation diminish it. 
Antiarrhythmics of group 1A and 1C, fever, tricycles antidepressants, 
antimalarials and hyperglycemia can accentuate the ST elevation, 
beyond the fact of being potential accelerators of tachyarrhythmias. 
(16-17).  There is a description of elevation of the ST segment in the 
inferior leads DII, DIII and aVF and multiple modifications in the 
morphology of the ST segment (18).        A characteristic prolongation 
of ST duration is described in LQT3, causing late appearance of T 
wave and long Qt.  (19-20-21). Flecainide can induce elevation of the 
ST segment in variant LQT3, signaling the genetic relationship between 
the BrS and the LQT3 (22).

7. T wave:  They are described as variants of the BrS bifid T waves; of 
alternating polarity or “enigmatic”. We call “enigmatic ECG” those 
presenting themselves with an unstable T wave: large, inverted, 
alternating, biphasic, bifid and/or with notches. It describes terminal 
portion of negative T from V1 to V3.  T waves of late beginning are the 
hallmark of variant LQT3. In every kind of LQTS, the T wave from V2 to 
V5 or from V3 to V4 can be biphasic with notches attributed to 
precocious subliminal post-depolarization (23).  The T wave alterations 
in LQTS have grouped in three degrees, according to the notches: a) 
The late appearance proper of the LQT3 variant; b) Alternations beat by 
beat; c) Long T waves, of late appearance, inverted, alternating, 
biphasic, bifid with notches are responsible for the so-called “Enigmatic 
ECG” that can be found in any LQTS variants.

8. U wave: There are not references of alterations in the U wave in BrS. 
 The U wave can be prominent in many cases of LQT3. It would follow 
a late repolarization of the M cells. It can increase during bradycardia 
and within pauses; and presents with alternating polarity.

9. QTc:  is normal or prolonged only in right precordial leads in BrS, i.e., 
less than 0,46 in men and 0,46 in women. The QTc is of normal 
duration because the mutations influence in only less of the initial 1ms; 



afterwards the channel closes. On the contrary, in the LQT3, QTc is 
long, because the mutation DKPQ brings about a small but persistent 
entry of Na+ in phase 2 with late re-opening, which explains the QTc 
prolongation and the late start of T wave.  The QTc of the LQT3 is very 
long, the longest within the LQTS: more than the LQT1 and LQT2 
variants.  The QTc can be normal in the female sex (24). Approximately 
6% of the LQTS present QT of normal duration and 10% of them 
present cardiac arrest (25).

10. QT dispersion:  It is defined as the difference between the maximum 
and the minimum QT duration found on the 12 conventional leads. The 
measurement must be done at the double speed of 50mm/s and 
vertical alignment of the 12 leads so that the same heartbeat can be 
simultaneously analyzed. It will show from the first deflection of the 
QRS complex until the point return point of T wave to the base line or 
the lowest point between the T and U waves (26).  Dispersion is not so 
significant in the BrS, but it is of major importance in LQTS (27). The 
effective use of beta-blockers or in left sympaticectomy lessens the 
dispersion in LQTS. Measurements taken at the congenital LQTS verify 
a QT dispersion twenty times greater than normal: 645ms + - 32ms(28). 
The persistence of dispersion related to the treatment may identify high-
risk patients.

11. Ventricular Tachycardia (VT) Characteristics:  VT in the BrS is 
almost always polymorph, (PVT) very fast (between 260 to 352bpm) 
and with short coupling or protosystolic. The ones induced by drugs can 
be monomorphic (MVT). The electrophysiological mechanism of the 
PVT in the BrS can be called “re-entry in phase 2” characterized by a 
shortening of phase 2 between 40 % and 70 % only in the epicardium 
and abolition of the plateau or dome, which causes a marked dispersion 
of repolarization, originating arrhythmia. The factors leading to this type 
of mechanism are the use of K+ openers, pinacidil (29), flecinide (30), 
and metabolic inhibition (31) and ischemia simulation. The block of the 
channel of Ito by 4-aminopyridine restores homogeneity and abolishes 
re-entry in phase 2 in all cases (32).  VT of the LQT3 is 
characteristically known as torsade de pointes (TdP). They are 
characterized by: a) Long coupling or Tele-diastolic; nevertheless, a 
belated “R on T” phenomenon is observed by the long QT (relatively 
late);b) Lower frequency (between 200 and 250bpm);c) Variable 
amplitude complex with a graduate reduction followed by a new 
increase (“spindle-shaped pattern”);d) VT aspect: with fast rotations of 
the apexes along the base line: “corkscrew effect”, balancing, “swinging 
pattern” or “twisting appearance”. The changes along the VT axis can 
reach up to 1800;e) Characteristic sequences of long and short cycles 



with R-R variations preceding the VT   (“long-short sequences”). The 
presence of at least three sequences of long and short cycles is called 
cascade phenomenon’s) It can start after long pauses: VT pause 
depending on characteristics of variant LQT3; The electrophysiological 
mechanism of the TdP responds to the precocious early after 
depolarization (EADs). These are automatic arrhythmias caused by 
deflagrated or triggered activities (“triggered activity”) in late phase 2 
and initial of phase 3 via ICa++ L channel by activation time and voltage 
dependent preferably on M and Purkinje cells (33-34). This channel 
contributes to the “plateau” or phase 2 in the atria and ventricular 
contractile cells and the Hiss -Purkinje system, being the “trigger” for 
the Ca++ exit of the sarcoplasmatic reticulum (SR) or longitudinal 
channel. This is an membranous intracellular system; when activated by 
the transmembranous potential of action (TPA) of the former, sets Ca++ 
free to the sarcoplasm to the intra-citoplasmic fluid of the muscular cell 
(Ca++ freeing channel). Quickly, a Ca++ pump, also located in the SR 
membrane transports the Ca++ again to the interior of the SR (Ca++ 
capture pump) so as to induce the precocious EADs, in phase 3 or 
bradycardic dependents. As such, it has a relevant role in the automatic 
arrhythmias. The phenomenon occurs because of the existence of a 
marked transmural dispersion (heterogeneity) of the ventricular 
repolarization whose ionic base is of greater duration of the M cells 
(34) as a consequence of possessing the weakest slow channel of K+ at 
the end of phase 3 of the TAP (“delayed rectifier current”): IKs, which 
contributes to a longer TAP. The duration of the TAP of these cells 
increase in greater measure when compared to the subepicardial and 
subendocardial before the effects of antyarrhythmic agents class III Ex: 
d-sotalol, eritromicine, ATX-II and anthopleurin and during 
bradyarrythmias. Additionally, the epicardium and middle myocardium 
cells where there are M cells the Ito channel is very abundant, being 
responsible for the prominent notch in phase 1and absent in 
endocardium: Ito channel absent and therefore inexistence of phase 1 
with notch. The basic ionic of the EADs is maintained by non-
homogeneous ventricular repolarization, which originates a facilitator 
window of the classical re-entry (arguable).

12.   Predominant moment in the occurrences of tachyarrhythmic 
episodes: Regarding BrS altogether with the LQT3 syndrome the 
events occur predominantly during sleep or in rest. In the BrS the 
events occur in the activity in only 15% of the case (36).In LQT3 the 
tachyarrhythmic events occur during sleep and the rest in 61% of the 
instances (37). On the contrary, the LQT1 variant occurs almost 
exclusively in cases of effort or stress.



13. Effect of flecainide and Class IC antiarrhythmics This group of drugs 
has a potent action effect in the Na+ channel because it has slowed 
kinetic of union with it. Additionally, flecainide in larger doses block the 
transient outward current or Ito and ICa++L channels.Flecainide is 
administered in the dose of 10mg/Kg weigh in 10’.  In the BrS the drug 
increases in a pronounced form the elevation of ST segment, the 
duration of QRS and can break out the occurrence of ventricular 
extrasystoles (38). Flecainide and pilsicainide can induce the elevation 
of both the right precordial (39) and the low leads where they can 
simulate ischemia (40) and trigger an episode of VT. The sodium 
blockers normalize repolarization in LQT3; they produce the 
appearance of more precocious T waves and shorten the QTc (41). A 
great family with SCN5a mutations has been reported and mixed 
electrocardiograph pattern: long Qt. and elevation of the ST segment. In 
these cases, flecainide occasions elevation of ST in some patients with 
a LQT3 syndrome. The presence of an intermediate phenotype 
suggests that the clinical manifestations can depend on a single 
mutation (1).

14. Effect of mexiletine and antiarrhythmics class IB:  These drugs 
have a light action in the Na+ channel because of their quick kinetic of 
union and liberation. They act mainly by means of inhibition of the 
inactivated state of the channel (42). This inhibition occurs in much 
lower concentrations than in the open or Rest State of the channel. 
They do not change or shorten the duration of TPA; they slightly reduce 
the Vmax. And do not affect the QRS and the JT interval.  In the BrS 
Mexiletine does not cause any special effect in the ECG. On the 
contrary, in the LQT3 syndrome this drug shortens the QT In low 
concentrations they act blocking the late inflow of Na+ into the Na+ 
channel because they inhibit its late opening (42)thus avoiding the 
appearing of TdP. They do not shorten the QT of LQT2 that affects the 
K+ channel (HERG defect of the K+ channel). Also the drug does not 
shorten the LQT1. Even being more adequate for the LQT3 form, 
mexiletine produces reduction of repolarization dispersion either in the 
LQT2 or in LQT3 and LQT1 by shortening TPA of the M cells in a larger 
extent than the subendocardic and subepycardic cells, causing 
homogenization of ventricular repolarization (44).

 
The annual mortality rate
The annual mortality rate in BrS is extremely high: 10%average per year 
without intervention. There are cases with characteristic ECG in 
asymptomatic patients without family history of sudden death (SD) that 
present a relatively benign course. In these, the VF induction seems rare 



(45). Professor Pedro Brugada divides the patients in several groups 
according to a decreasing mortality rate scale: a) Patients with altered VF e 
ECG with 81% inductibility present an annual mortality rate of 15%. The 
channel has a 50% degree of damage. b) Patients with syncope, altered ECG 
and 66% inductibility   present na annual mortality rate of   10%.The channel 
has a   25% degree of damage;c) Asymptomatic patients with altered 
inducible ECG. Annual mortality of 5%. d) Asymptomatic patients, with 
disturbed ECG not inducible present an annual   mortality of   05,% and 
channel has 25% degree of damage; e) Asymptomatic patients, altered ECG 
after drugs inductibility of 18% present an annual mortality  of  0,01%; Normal 
persons present SD with an annual mortality rate of 0,01% and no degree of 
channel damage.   In the LQT3 syndrome the annual mortality rate is lower 
that in BrS. About 5% per year. Rises to 10% in children with previous 
symptoms. The LQT3 variant has less number of tachyarrhythmic events. 
Nevertheless, more lethal than LQT1 and LQT2.
 
Echocardiography
In the BrS the echocardiogram has always been normal, up to now.   In the 
LQT3 it was verified in the mode M in ventricle parasternal long axis section a 
rise in the thickness in the precocious contraction phase of (Th1/2) and the 
presence of a slow movement in the late phase of thickening with plateau 
morphology (TSTh) drawing a second peak: morphology with double peak 
(46).   42 patients with congenital LQTS were studied and compared to 42 
healthy individuals, of equivalent sex, age, weight and height, with the 
following abnormalities among carriers: 1) a rise in the thickening rate in the 
initial phase of contraction (Th1/2); 2) presence of a slow movement in the 
late phase of thickening of the wall with a “plateau” morphology eventually 
followed by a second peak. Those abnormalities were more frequent in the 
symptomatic LQTS (77%) than the asymptomatic (19%). Three years later, 
the same group of researchers (47) demonstrated, in a group of 10 patients, 
that the calcium antagonist verapramil causes echocardiograph abolition of 
the slow movement in the late phase of thickening with “plateau”-like 
morphology in the LQTS patients. This verification suggests that the intimate 
mechanism of change of movement of alterations in the walls is a 
consequence of the increase of cytosolic calcium since the drug, by blocking 
the entrance of the cation, diminishes the calcium liberation stimulus of the 
reticulo-sarcoplasm (RS) for the cytosol, therefore preventing the appearance 
of the more vigorous contractile event The same explanation is given to the 
arrhythmia trigger of the TdP by precocious EADs or in phase 2 and 3  
(deflagrated or triggered activity).
 
Exercise Stress Testing



The BrS can reveal occasional tendency to normalize alterations of 
ventricular repolarization produced by sympathetic predominance (48). It can 
equally happen in the LQT3 variant. In variants LQT1 and LQT2 the test of 
effort can trigger tachyarrhythmic events.
 
Programmed right ventricular stimulation
In BrS induction happens in 80% of the cases. Inducibility of sustained VT is 
a good predictor of outcome in BrS. In asymptomatic individuals, a prolonged 
H-V interval during sinus rhythm is associated with a higher risk of developing 
arrhythmic events during follow-up. Symptomatic patients require protective 
treatment even when they are not inducible. Asymptomatic patients can be 
reassured if they are noninducible.(49).The LQTS usually are not inducible.
 
Treatment
 In the BrS the Automatic Implantable Cardioverter Defibrillator Therapy is the 
only safe option at the present time. Professor Dr. Pedro Brugada described 
the occasional occurrence of "electrical storms": repetitive episodes of twenty 
or more for a day or four or more per one hour requiring repeated 
defibrillation. Treatment of electrical storms may include isoproterenol, 
general anesthesia, and partial cardiopulmonary bypass. The LQTS must be 
treated in all cases, whether they are symptomatic or asymptomatic, once 
35% of cases SD occur as a first manifestation (50). The therapeutic arsenal 
counts on the following resources:a) Drugs; b) Permanent Cardiac Pacing; c) 
Left High Sympacectomy (LHS)  of the lower half of the stellate ganglion and 
the first three or four thoracic ganglions ( cervicothoracic); d) Automatic 
Implantable Cardioverter  Defibrillator (ICD); e) Associations.
 
1) Drugs: beta-blockers in high dosages (the higher tolerated): 3 to 5mg/Kg/
day of propranolol. Propranolol elixir is used for children under the age of 2 
years.   The experts recommended use of long-acting beta-blockers such as 
nadolol or atenolol, which require once-daily administration.
Beta-blockers can cause excessive bradycadia in LQT3 variant and induce 
precocious EADs and may not always be efficient in this variant of LQTS 
(51). 
Drugs are indicated In patients with: a) Clinical classes I or II; b) Familiar 
history positive for SD; c) Presence of complex ventricular arrhythmias; d) 
Patients with one syncope episode (risk of SD less than 3%); e) 
Asymptomatic, because its drugs prevent the first episode of SD. It is 
calculated in 8%; f) Asymptomatic women that plan to have babies   by 
high risk of arrhythmias in the first year after-delivery.
The drug of choice in LQT3 is mexiletine, which significantly shortens the QTc 
thus avoiding the appearing of the TdP (51). The drug does not shorten the 



long QT of the LQT2 of the congenital QT HERG that affects the K+ channel 
(46).
In-patients with recurrent class III symptoms (syncope): association of beta-
blockers with class IB drugs can to be used.
 
2) Permanent Cardiac Pacing (PCP): Indicated for patients with malignant VT 
dependent on sinus pauses or bradyarrhythmias. These pause-dependents 
episodes are more frequently observed at the LQT3 variety.  PCP is the 
resource with better results in its variant.
PCP is choice therapeutic in severely affected newborns in the neonatal 
period and in children who have remained with syncope even after drugs in 
correct dosages.
PCP must to be implanted with greater frequency that natural and almost 
always associated to beta-blockers: and/or:
 
3) Left High Sympathecthomy (LHS) of the half-lower part of the stellate 
ganglion and of the three or four chest ganglions (cervico-thoracic) this is a 
less used resource because a well-trained team is needed. It is not necessary 
the extirpation of the cephalic portion of the left stellate ganglion. This is how 
the syndrome of Horner is avoided.
It is accepted that, in part, genesis of VT obeys to a “sympathetic imbalance”, 
traduced by hypertonus of the left sympathetic hypertonus and relative right 
hypotonus that affects the functional affected channels. Thus, extirpation of 
the right star ganglion occasions QT prolongation. 
Ablation of the left stellate ganglion does not shorten the QTc and 
consequently the antiarrhytmic effect of this therapeutic measure can only be 
explained by the autonomous affectation of the channel function (53). This 
therapeutic resource partially diminishes the sympathetic tone contributing to 
an increase the heart rate variability (HRV). The sympathetic hypertone 
increases the cardiac frequency and diminishes the HRV. The rise of the 
sympathetic tone diminishes the HRV increasing the risk of SD by electric 
instability.
The anterior wall of the left ventricle is innerved by the right sympathetic and 
in these patients, it has a longer delayed ventricular repolarization, in relation 
to the inferior and posterior wall innerved for the left sympathetic. This non-
homogeneous repolarization between the anterior and inferior and posterior 
wall would be partially responsible for the perpetuation of the arrhythmia by 
the mechanism of re-entry, increasing a myocardial instability (54).
 
4) Automatic Implantable Cardioverter-Defibrillator (ICD)
Indicated only in those unmanageable cases shish remain in recurrent clinics 
class III (syncope) or IV even with the use of drugs in adequate doses, 



pacing, sympaticectomy and other associated measures and recovered from 
SD secondary to VF or VT that would require resuscitation or in those whom 
the first event was a cardiac arrest. In those cases, it is the safest alternative. 
Sustained pause-dependent VT
The LQT3 variant is characterized by showing a smaller number of events, 
but with more serious significance may require the use of this resource in a 
greater proportion, so much that new tendencies point out that the BrS and 
LQT3, because of their high rate of mortality, would be both better treated 
with the ICD.
An additional risk of the ICD would be the pain occasioned by the shock that 
could increase an adrenergic discharge and constitute itself in an electrical 
triggered of TdP (55). For this reason, implantation of the device must always 
be followed in all cases by the concomitant use of beta-blockers. Inadequate 
shocks can cause gigantic T waves. (56).
 
Differential diagnoses of TdP observed in LQT3 and true PVT of the BrS.

* There is recent reference to BrS with a long QTc (1)
 

 
 

I)                  Elements of significant concordance between the BrS and 
the LQT3
 
1)      They share the same gene: SCN5A;
2)      They lack apparent structural cardiopathy;
3)      They affect the rapid Na+ channel  at the alpha subunit;
4)      They have frequent positive familiar antecedents;
5)      They can have autosomal dominant inheritance;

TdP True PVT
Related to  
bradicardia

Yes No

Onset of arrhythmia  
related to  pauses:

Yes No

Cardiac Frequency: 200 to 250bpm. 260 to 352bpm.
Coupling: Long. Short.

QTc: Long. Normal *.
U wave: Prominent. Normal.

Treatment of choice: Mexiletine and 
others drugs, pacing,
left sympaticectomy

Automatic 
Implantable   
Cardiac  Defibrillator



6)      Both have the VT episodes predominantly during sleep  and/ or rest;
7)       Vagotonia can harm them and sympaticotonia can improve them;
8)       Both can to have enigmatic T waves (“Enigmatic  ECG”);
9)       Both have a very high annual mortality rate: superior at LQT3 than the 

other LQTS variants;
10)   They can benefit in greater measure with the ICD. The LQT3 in relation 

to the other variants of LQTL and clearly the BrS.
 
II) Significant discordant elements between the BrS and the LQT3
 
1.      Male predominance in the BrS and female in the LQT3;
2.      Tendency to  bradycardia in the LQT3 : lower cardiac  frequency  for age 

and normal in the BrS;
3.      Normal  PR or short in the LQT3 and normal or prolonged in the BrS;
4.      Characteristic atypical RBBB or right conduction delay in BrS and 

absence in the LQT3;
5.      QTc: BrS does not modify it. LQT3 prolongs it;
6.      QT dispersion: LQT3 significant; the BrS no;
7.      Triggering extra-systole: short in the BrS and late in the LQT3;
8.      Electrophysiologic mechanism of VT: BrS re-entry in phase 2 and LQT3 

precocious initial post – depolarization;
9.      VT usual frequency: extremely fast in BrS and slower in LQT3;
10.  Different VT morphology: polymorph TdP in LQT3, but without the 

characteristic aspect of the former ones;
11.  The drug of choice, mexiletine, for the LQT3, does not provide any 

benefit for the BrS.
12.  Permanent cardiac pacing benefits only the LQT3;
13.  In LQT3, like in all the LQTS the M cells constitute a fundamental cause 

of heterogeneity in the ventricular thickness and for the lengthening of 
QTc, the abnormal aspect of the T wave, the prominent U waves and 
the appearance of TdP (30-56). In the BrS the tendency to rapid PVT 
depends on the shortening of the action potential in the right 
ventricular subepicardium.

 
Conclusions
The BrS and the variant LQT3 of LQTS can, due to their common origin, 
present significant concordant elements and very different clinic-
electrocardiograph manifestations, typical of the slight differences in the 
genetic manifestations occurred in the protein of the Na+ channel.
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