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An anomalous case of S-ICD malfunctioning: 
A big trouble or a soap bubble?
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SOUHRN

Dvanáct hodin po implantaci subkutánního ICD přístroj aplikoval neadekvátní výboj pro detekci šumu. Kon-
trola ICD prokázala nedostatečné vnímání intrakardiálních signálů na primární vektor a významný zvukový 
artefakt na alternativním vektoru. Překvapivým zjištěním byla úplná obnova vnímání primárního vektoru po 
dvou dnech. Pravděpodobnou příčinou malfunkce byl vzduch uvězněný v podkožní kapse během implan-
tace.

© 2017, ČKS. Published by Elsevier Sp. z o.o. All rights reserved.

ABSTRACT

12 h after the implant of a S-ICD the patient accused an inappropriate shock due to noise oversensing. ICD 
interrogation showed undersensing of ventricular signals on primary vector and signifi cative noise on alter-
native vector. Surprisingly, 2 days full recovery of sensing of primary vector was observed. Trapped air was 
likely to be the cause of malfunctioning.
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Case presentation

A 75-year-old male, affected by permanent atrial fi brilla-
tion and idiopathic dilated cardiomyopathy with low left 
ventricular ejection fraction (EF 25%), was implanted, in 
October 2016, with a single chamber ICD for primary pre-
vention of sudden death. One month later, the patient 
showed a pocket hematoma needing implant revision. 
In January 2017, he was admitted to our hospital for up 
to 50 inappropriate shocks, due to oversensing by lead 
dislodgement. The device was completely discharged. We 
discussed with the patient our strategy. We evaluated 
the high-risk of infection in case of pocket reopening (it 
would have been the third one in four months) and lead 
reposition. The patient didn’t need antibradycardia the-
rapy. A surface ECG screening for S-ICD was performed 
and the patient resulted eligible with 3/3 ECG leads. Thus, 
we decided to explant transvenous ICD and to implant 
a subcutaneous ICD (Device: A219 EMBLEM MRI S-ICD 
Boston Scientifi c; Lead: 3401). 

The device was programmed with a conditional zone 
between 200 beats/min and 220 beats/min and a shock 
zone for rates greater than 220 beats/min. Sensing was 
from the primary vector (adequate signals; see Fig. 1C1).

12 h after the implant the patient accused an inappropri-
ate shock due to noise oversensing (see Fig. 1A). 30 s post-
-defi brillation pacing followed the shock. Signals analysis 
of the three vectors, performed just after the shock, (see 
Fig. 1C2) showed undersensing of ventricular signals on 
primary vector (quite mute channel) and signifi cative noise 
on the alternative vector. Secondary vector was normal. An 

anomaly involving the proximal electrode of the lead (lo-
cated near the xyphoid process) was suspected. Therapies 
were switched off and the patient underwent continuous 
ECG monitoring. Fluoroscopic review of the lead and set-
-screw positioning was unremarkable. Manipulation of the 
device did not infl uence the signals. Surprisingly, 2 days 
after the procedure a new interrogation of the device sho-
wed the full recovery of sensing of primary vector (see FIG. 
1B3). A temporary insulation of the proximal lead, proba-
bly related to trapped air, was likely to be the cause of mal-
functioning. For safety reasons, sensing was programmed 
from the secondary vector (the only one ever affected by 
noise). Therapies were switched on and the patient was 
discharged. No further intervention was performed at that 
stage and no over sensing recurrence. He proceeded to 
have an event free six-week follow-up. 

Discussion

The S-ICD is an alternative to conventional transvenous 
ICD. It avoids intravascular lead failures and minimizes 
operative complications. However, inappropriate shocks 
from the S-ICD are a known cause of morbidity [1]. The 
inappropriate shock rates (about 7%) are comparable 
with the standard transvenous ICD. While in transvenous 
ICDs inappropriate therapies are primarily due to supra-
ventricular arrhythmias, in S-ICD the main cause of ina-
ppropriate shocks is T-wave oversensing. Oversensing of 
external interferences and supraventricular tachycardia 
counts for a minor part [2]. 

Fig. 1 – (A) Inappropriate shock due to noise oversensing; (B) the three sensing vectors of S-ICD; (C) 1 – EGMs after implant, 2 – EGMs imme-
diately after the inappropriate shocks, showing undersensing of ventricular signals on primary vector (quite mute channel) and signifi cative 
noise on the alternative vector, 3 – EGMs two days later, showing the full  recovery of sensing of primary vector.
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Several discrimination algorithms have been introdu-
ced to traditional ICD without eliminating the problem of 
inappropriate shocks. The S-ICD has options for manage-
ment of inappropriate shocks including reprogramming 
of the sensing vector.

Air entrapment within the distal or proximal lead may 
produce S-ICD system malfunction if the sensing contact 
ring becomes insulated by the accumulation of air in the 
pocket. In our case, air entrapment insulated the proxi-
mal electrode from surrounding tissue. This intermittent 
tissue contact led to oversensing, erroneously detected as 
ventricular fi brillation. Two similar cases were reported in 
literature [3,4].

In both cases S-ICD malfunctioning occurred during the 
fi rst day after implant and complete resolution happe-
ned within 48 h. The air is able to intermittently alter the 
baseline contact between the normally separated extra-
cellular fl uid and the conductive elements of the lead. 
Once the air is fully absorbed by surrounding tissues the 
malfunction ceases.

Boston Scientifi c suggests using standard surgical tech-
niques to obtain good tissue contact, fl ushing the tissue 
with sterile saline, and taking care not to introduce air 
into the subcutaneous tissue. Prompt recognition of this 
malfunctioning is important to prevent early inappropri-
ate shocks. Correct management includes the temporary 
switch off of ICD therapy, ECG monitoring and waiting. 
A focused RX can help diagnosis, highlighting air entrap-
ment. Pocket reopening can be avoided if the malfunctio-
ning ceases spontaneously within 48 h.
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Informed consent
The patient was asked to consider allowing Dr. Pasqua-
le Crea to use his medical records to write a case report. 
The case report has been fully explained to the patient 
and all questions have been answered. We explained the 
objective of this manuscript to the patient, share infor-
mation experienced by one patient during his clinical care 
that may be useful for other physicians and members of 
a health care team, and may be published in Cor et Vasa 
journal for others to read. The patient authorized access 
to his personal health information and he has agreed to 
participate in this case report.
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