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Figure 1. Coronary sinus anatomy.

Figure 2. Electrodeposition LV posterolateral wall.

Figure 3. (a) Pre-ECG and (b) post-implantation ECG.

the chances of responding to CRT (Fig. 3). In the present 
case, there was an 18.75% reduction in QRS duration.

Proper Resynchronizer 
Programming

Biventricular pacing should be confirmed (> 90% 
capture by telemetry, ideally 100%)14 (Fig. 4), as well as the 
stimulation thresholds. Special attention is given to other 
factors that reduce the CRT response, such as the presence 
of atrial fibrillation and frequent ventricular extrasystoles 
and others associated with worsening of the quality of life, 
namely phrenic stimulation (absent in the case reported).

It is suggested that the atrioventricular interval (AVI) 
be adjusted around 120 ms15 (Fig. 5). The programming 
of the pacing interval between the ventricles (VV) should 
be the one in which the lowest QRS is produced in 
biventricular pacing on the 12-lead ECG, in general, VV 
interval programmed between 0 ms or -30 ms LV> RV 5). 
In the present case, these concepts were adopted.
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Figure 4. 100% LV capture.

Figure 5. IAV 120MS and VV-30MS.

Table 1. Parameters and cut-off points used in the super-
responder definition.

Parameters Cut-Off points

Ventricular Function19 > 50% and functional recovery

Ventricular Function20 > 2× the baseline function or > 45% 
and  > 1 Functional Class NYHA

End-Systolic Volume21 Reduction > 30%

End-Dyastolic Volume21 Reduction > 20%

Ventricular Function21 Increase > 10%

Volume Sistólico Final22 Reduction > 30%

Ventricular Function23
> 50%, reduction End-Systolic  Volume 
> 25% and > 1 Functional class NYHA

Ventricular Function24 Increase > 20%
 Source: Adapted from Steffel e Ruschitzka25; NYHA = New York Heart Association

Evaluation of the CRT response rate

Finally, it will be assessed whether our patient actually 
responded to CRT. According to the main studies, six 
months would be enough time to have this answer. By means 
of clinical (FC), echocardiographic criteria [ventricular 
function (VF), end-systolic volume (ESV)] and others 
we can conclude about this. In the present case, after 
evaluation, it was concluded that it is a super-responder. 
From the echocardiographic data, the VF of 28% was 55% 
(normalization), the ESV from 173 to 79 mL, a reduction 
of 54.4%, reaching LV reverse remodeling. Finally, FC II 
was for NYHA FC I, remaining practically asymptomatic.

DISCUSSION

Concept of super-responder to CRT

Patients without structural heart disease and with LBBB 
when compared to those without structural heart disease 
and without LBBB present, on average, 7% less of the VF, 
considering both within the range of normality16. In about 
three years, approximately 16% of patients with normal 
heart and LBBB may develop with CI17. This condition 
will be defined as a primary electrical cardiopathy18-20.

When we work on the cause of heart disease in question, 
we generally have the best rates of response to treatment. It 
is believed that these patients are the ones with the highest 
CRT response rate - the super-responders. It is clear that 
many other patients, with the most diverse etiologies of 
CI, can progress with LBBB and benefit from CRT, but 
it is believed that response rates are more modest.

Although there was no consensus regarding the 
best criterion to be considered in the evaluation of CRT 
response rate, clinical parameters with improvement of at 
least one of the FC NYHA, 10 to 15% increase in the six-
minute walk test, elevation of 10 to 15% of peak oxygen 
consumption (VO2 peak) in ergospirometry, improvement 
of the Minnesota life questionnaire, and echocardiographic 
findings, such as improvement of LVEF> 5% and reduction 
of ESV greater than 10 to 15%, are the most used. Other 
criteria, such as improved blood pressure and natriuretic 
peptide reduction, may also be considered.

Likewise, because there is no consensus in the medical 
literature regarding the concept of the super-responder, 
some of the main echocardiographic criteria used in the 
large studies on the subject are listed in Table 1.
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