Echocardiographic aspects for different stimulation sites in patients receiving cardiac pacing.
( Aspecte echocardiografice pentru diferite site-uri de stimulare la pacienții cardiostimulați- drd. Mitre Adriana)


Since the beginning of the “ pace-maker era”, single chamber pacing meant placing a lead in the right ventricle, usually at the apex, even though this determined non-physiological ventricular depolarization and consequent functional impairment in some cases. As medical technologies developed, septal lead implantation became feasible and the possibility of outrunning the disadvantages caused by the reversed sequence of ventricular activation emerged. The question whether the apical or non-apical lead position is better, gives rise to a lot of controversies. In both situations, paced QRS complexes are wider in different degrees, and patients exhibit dyssinchrony responsible for ventricular functional impairment. Various echocardiographic techniques have been proposed to quantify left ventricular dyssinchrony, including simple methods such as Doppler and M-mode echocardiography, or more complex ones, like deformation imaging techniques.

In the present work, we aimed to determine the impact of different right ventricular stimulation sites on dyssinchrony parameters of paced patients. After a review of mechanisms involved in mechano-electrical coupling, of ventricular torsion, remodeling and the main imaging techniques used to asses them, with focus on echocardiographic dyssinchrony evaluation, we proceeded in presenting the three retrospective studies performed. In the first one, we analyzed the effects of apical and septal right ventricular pacing on main dyssinchrony parameters in the acute phase of stimulation. Echocardiographic data from ten patients  who underwent permanent single chamber stimulation were collected during temporary apical pacing and after device implantation, with the permanent lead placed on the interventricular septum. Measurements included complete chamber and valvular assessment apart from the synchronicity evaluation, that comprised interventricular mechanical delay ( IVMD), septal to posterior wall motion delay (SPWMD) and basal electro-systolic delays (ESD), in both pacing regimens. Comparing the paired values of these parameters, we concluded that both stimulation regimens determined ventricular dyssinchrony, with a significantly augmented radial intraventricular dyssinchrony during apical stimulation, while we found no significant differences between parameters for interventricular and longitudinal intraventricular dyssinchrony in septal versus apical pacing.

In the second study, we included data from 81 patients with single chamber stimulation, out of which 34 had a septal lead and 47 an apical one, examined at  seven days to one month after device implantation, in order to assess the medium term impact of lead placement on asynchrony parameters. Both groups were even regarding age, sex, right and left ventricular volumes and ejection fraction. Main cause for the conduction disturbance was coronary artery disease, but non-ischemic dilated cardiomyopathy and valvular disease were also present. Comparing the conventional dyssinchrony parameters for the two groups, we found no significant differences.  When we analyzed these parameters in relation with the underlying condition that led to the conduction abnormality, we were able to outline that in patients with non-ischemic dilated cardiomyopathy the apical pacing is to be avoided, since they exhibited significantly increased interventricular and longitudinal intraventricular dyssinchrony. Meanwhile, in coronary artery disease patients, interventricular and radial intraventricular dyssinchrony is reduced during septal pacing, compared to apical stimulation. These facts sustain the idea that, apart from the preferred anatomical position of the lead, the underlying disease that determined the conduction disorder must be taken into account when choosing one site or the other.

Considering the fact that patients with right ventricular pacing have widened QRS complexes, similar to those with left bundle branch block of other cause, we extended our analysis to candidates to cardiac resynchronization therapy (CRT). The fact that these patients were periodically followed, not only clinically but also for the programing of the device, in order to maximize the effects of resynchronization, allowed collection of data regarding dyssinchrony parameters at distinct time intervals. Values for these parameters along with those reflecting left ventricular function, were collected before the implantation, at 3 to 5 days, at one, three, six and twelve months after the procedure, for 31 consecutive patients. Regarding right ventricular pacing site, septal stimulation was preferred for 25 patients, but in 6 patients an apical lead was already in place. Left ventricular corresponding lead was posterior in 3 patients, posterior to lateral in 20 patients and anterior to lateral in 8 patients. All patients presented a significant functional response to CRT expressed by rapid alleviation of dyssinchrony parameters, followed by gradual reduction of left ventricular end systolic volumes and progressive improvement of left ventricular ejection fraction, begging with the first month after the procedure. Thorough analysis of main conventional dyssinchrony parameters revealed significant improvement of interventricular and radial intraventricular dyssinchrony parameters in patients with septal right ventricular lead, compared to those with an apical lead in whom even though these parameters improved immediately after procedure, the statistical significance was lost during follow-up. Parameters for longitudinal intraventricular dyssinchrony were not influenced by the right ventricular lead position. Regarding the stimulation site for the left ventricle, the only significant correlation found concerned radial intraventricular dyssinchrony that was improved in patients with the lead placed posterior to lateral, compared to those with an anterior to lateral or posterior location.

Even though, the number of patients from which data were collected is far from one that allows us to make conclusions able to influence general guidance, and the parameters are those considered conventional, we consider our study extensive by the fact that it reveals changes in ventricular synchronicity in the acute phase of pacing, in medium and long term follow-up, both in single chamber paced patients and in those with biventricular pacing. With a limited access to modern techniques like strain, strain-rate or speckle tracking and by using conventional echocardiographic modalities, we were able to offer informations about response to therapy and also necessary data for adjustment of pacing protocols. In all three studies, echocardiography proved to be an extremely useful method for revealing the presence and degree of ventricular assynchrony and for evaluation of response and prognosis of paced patients. 
