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but also further important etiologies can be re‑
vealed, such as device malfunctions (eg, ventric‑
ular fibrillation undersensing, lead fractures, 
or even programming issues). This information 
might have clinical consequences regarding de‑
vice programming in other patients or in the case 
when a dysfunction has been revealed in a de‑
vice series.

The relevance of postmortem interrogations 
was also shown in previous studies, which inves‑
tigated the importance and feasibility of these 
analyses. Similar to the recent study by Tajstra 
et al,6 a total of 151 implanted CIEDs were inves‑
tigated by Lacour et al.7 In that study, on autopsy, 
time of death could not be determined in 26.7% 
of patients and cause of death in 34%. The post‑
mortem interrogations helped the researchers 
to indicate time of death in 70% of patients and 
cause of death in 61%. In that study cohort, device 
concerns occurred in 6% of patients and included 
hardware, programming, and algorithm issues.7

Riesinger et al8 analyzed 70 CIED interroga‑
tions after patients’ death and a cardiac cause of 
death was identified in 17 cases (24%), in 8.6% of 
which ventricular arrhythmias could be detected.

In a relatively long‑term study with a 35‑month 
inclusion period, 22 patients with CIEDs who died 
of sudden cardiac death were identified.9 A non‑
cardiac cause of death was established on autop‑
sy in 6 patients, and 59% of the patients died of 
ventricular tachycardia or fibrillation. In that co‑
hort, 6 patients had pacemakers, and 7 patients 
used implantable cardioverter‑defibrillators. In 
this small patient group, device concerns could be 
determined in 50% of cases, hardware issues were 
detected in 3 devices, and ventricular arrhyth‑
mias were undersensed and assessed to be the ex‑
act cause of sudden cardiac death in 5 patients.9

Sinha et al10 studied postmortem CIED inter‑
rogations in 84 patients and investigated clini‑
cally significant cardiac alerts such as sustained 
atrial or ventricular tachyarrhythmias within 24 
hours before death, or elevated fluid or volume 

Cardiac implantable electronic devices (CIEDs) 
encompass pacemakers for antibradycardia pac‑
ing, implantable cardioverter‑defibrillators for 
tachyarrhythmia treatment, and cardiac resyn‑
chronization therapy devices for heart failure 
management. After CIED implantation, a con‑
tinuous follow‑up is necessary, either through 
in‑person visits or using remote monitoring.1,2 
Up to 16% of the patients with CIEDs still die of 
sudden arrhythmia‑related events.3-5

Only a few studies on postmortem interroga‑
tion have been conducted so far, and these are 
still not performed routinely. Postmortem inter‑
rogations have been proven to help gather useful 
information about the time and cause of death, 
also in ruling out device dysfunction.

In the current issue of Polish Archives of Inter-
nal Medicine (Pol Arch Intern Med), Tajstra et al6 
analyzed the postmortem interrogations of 61 
CIEDs and combined them with clinical data from 
the time of device implantation, patients’ last hos‑
pitalization, and autopsy findings. It should be 
noted that the study population presented with 
severely advanced cardiovascular disease already 
at the time of device implantation (with the mean 
left ventricular ejection fraction of 19.6%). At last 
hospitalization, two thirds of the patients were 
hospitalized for heart failure decompensation and 
a half of all patients required mechanical circula‑
tory support. During the postmortem interroga‑
tion, no unsuccessful pacing could be identified, 
and all ventricular arrhythmias were found to be 
successfully terminated. However, the authors 
identified 6 possible CIED‑related events (9.8%), 
which could have played a role in patients’ dete‑
rioration and contribute to their death, such as 
loss of left ventricular capture, unsuccessful ICD 
shocks prior to death, and occurrence of electri‑
cal storms.

In general, in almost one third of the cases, 
the exact cause or time of death could not have 
been determined. With postmortem device inter‑
rogation, not only these cases can be confirmed 

EDITORIAL

The relevance of postmortem cardiac 
implantable electronic device interrogation

Annamaria Kosztin*, Eperke D. Merkel*, Bela Merkely
Heart and Vascular Center, Semmelweis University, Budapest, Hungary

Correspondence to:
Annamaria Kosztin, MD, PhD, 
FESC, Heart and Vascular Center, 
Semmelweis University, Varosmajor 
str. 68, H-1122 Budapest, Hungary, 
phone: +36 14586810, email: 
kosztin.annamaria@gmail.com
Received: June 15, 2020.
Accepted: June 16, 2020.
Published online: June 25, 2020.
Pol Arch Intern Med. 2020; 
130 (6): 476-477
doi:10.20452/pamw.15447
Copyright by the Author(s), 2020

* AK and EDM contributed equally to 
this work.

RELATED ARTICLE

by Tajstra et al, 
see p. 492 



EDITORIAL  Postmortem CIED interrogation 477

overload values suggestive of high intrathoracic 
impedance. These investigations revealed relevant 
clinical findings, particularly in cases of sudden 
death. Alerts were noted more frequently in pa‑
tients with a defibrillator and in those in whom 
a cardiac cause of death was found.

As stated in the published articles, CIED inter‑
rogation after patients’ death helps to determine 
the exact time, cause, and mechanism of death. 
Although all conducted studies confirm its benefit 
and agree on the necessity of postmortem CIED 
interrogation, this modality has not been imple‑
mented into routine practice yet. Nevertheless, 
these results can also highlight the relevance of 
remote monitoring in patients in whom a strict 
clinical follow‑up has certain limitations. It can be 
a potential option to avoid sudden cardiac death 
or to detect abnormalities in time.

ARTICLE INFORMATION

DISCLAIMER  The opinions expressed by the author are not necessarily 
those of the journal editors, Polish Society of Internal Medicine, or publisher.

CONFLICT OF INTEREST  BM received an intitutional grant and lecture 
fees from Boston Scientific, Medtronic, and Abbott, as well as lecture fees 
from Biotronik. Other authors declare no conflict of interest.

OPEN ACCESS  This is an Open Access article distributed under the terms 
of the Creative Commons AttributionNonCommercialShareAlike 4.0 Interna‑
tional License (CC BY‑NC‑SA 4.0), allowing third parties to copy and redis‑
tribute the material in any medium or format and to remix, transform, and 
build upon the material, provided the original work is properly cited, distrib‑
uted under the same license, and used for noncommercial purposes only. For 
commercial use, please contact the journal office at pamw@mp.pl.

HOW TO CITE  Kosztin A, Merkel ED, Merkely B. The relevance of post‑
mortem cardiac implantable electronic device interrogation. Pol Arch Intern 
Med. 2020; 78: 476-477. doi:10.20452/pamw.15447

REFERENCES

1  Brignole M, Auricchio A, Baron‑Esquivias G, et al. 2013 ESC Guidelines 
on cardiac pacing and cardiac resynchronization therapy: the Task Force 
on cardiac pacing and resynchronization therapy of the European Society 
of Cardiology (ESC). Developed in collaboration with the European Heart 
Rhythm Association (EHRA). Eur Heart J. 2013; 34: 2281-329. 

2  Ponikowski P, Voors AA, Anker SD, et al. 2016 ESC Guidelines for the di‑
agnosis and treatment of acute and chronic heart failure: the Task Force for 
the diagnosis and treatment of acute and chronic heart failure of the Eu‑
ropean Society of Cardiology (ESC). Developed with the special contribu‑
tion of the Heart Failure Association (HFA) of the ESC. Eur Heart J. 2016; 
37: 2129-200.

3  Duray GZ, Schmitt J, Richter S, et al. Arrhythmic death in implantable 
cardioverter defibrillator patients: a long‑term study over a 10 year implanta‑
tion period. Europace. 2009; 11: 1462-1468. 

4  Moss AJ, Hall WJ, Cannom DS, et al. Cardiac‑resynchronization ther‑
apy for the prevention of heart‑failure events. N Engl J Med. 2009; 361: 
1329-1338. 

5  Buxton AE, Lee KL, Fisher JD, et al. A  randomized study of the pre‑
vention of sudden death in patients with coronary artery disease. Multi‑
center Unsustained Tachycardia Trial Investigators. N Engl J Med. 1999; 
341: 1882-1890. 

6  Tajstra M, Dyrbuś M, Nożyński J, et al. The clinical value of the rou‑
tine analysis of cardiac implantable electronic devices after the patient’s 
death in a tertiary cardiovascular center. Pol Arch Intern Med. 2020; 130: 
492-500. 

7  Lacour P, Buschmann C, Storm C, et al. Cardiac implantable electronic 
device interrogation at forensic autopsy: an underestimated resource? Cir‑
culation. 2018; 137: 2730-2740. 

8  Riesinger L, Fichtner S, Schuhmann CG, et al. Postmortem interroga‑
tion of cardiac implantable electrical devices may clarify time and cause of 
death. Int J Legal Med. 2019; 133: 883-888. 

9  Tseng ZH, Hayward RM, Clark NM, et al. Sudden death in patients 
with cardiac implantable electronic devices. JAMA Intern Med. 2015; 175: 
1342-1350. 

10  Sinha SK, Crain B, Flickinger K, et al. Cardiovascular implantable elec‑
tronic device function and longevity at autopsy: an underestimated resource. 
Heart Rhythm. 2016; 13: 1971-1976. 

http://creativecommons.org/licenses/by-nc-sa/4.0
https://doi.org/10.1093/eurheartj/eht150
https://doi.org/10.1093/eurheartj/eht150
https://doi.org/10.1093/eurheartj/eht150
https://doi.org/10.1093/eurheartj/eht150
https://doi.org/10.1093/eurheartj/eht150
https://doi.org/10.1093/europace/eup246
https://doi.org/10.1093/europace/eup246
https://doi.org/10.1093/europace/eup246
https://doi.org/10.1056/NEJMoa0906431
https://doi.org/10.1056/NEJMoa0906431
https://doi.org/10.1056/NEJMoa0906431
https://doi.org/10.1056/NEJM199912163412503
https://doi.org/10.1056/NEJM199912163412503
https://doi.org/10.1056/NEJM199912163412503
https://doi.org/10.1056/NEJM199912163412503
https://doi.org/10.20452/pamw.15343
https://doi.org/10.20452/pamw.15343
https://doi.org/10.20452/pamw.15343
https://doi.org/10.20452/pamw.15343
https://doi.org/10.1161/CIRCULATIONAHA.117.032367
https://doi.org/10.1161/CIRCULATIONAHA.117.032367
https://doi.org/10.1161/CIRCULATIONAHA.117.032367
https://doi.org/10.1007/s00414-018-1932-3
https://doi.org/10.1007/s00414-018-1932-3
https://doi.org/10.1007/s00414-018-1932-3
https://doi.org/10.1001/jamainternmed.2015.2641
https://doi.org/10.1001/jamainternmed.2015.2641
https://doi.org/10.1001/jamainternmed.2015.2641
https://doi.org/10.1016/j.hrthm.2016.05.023
https://doi.org/10.1016/j.hrthm.2016.05.023
https://doi.org/10.1016/j.hrthm.2016.05.023

