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EDITORIAL COMMENT

Transvenous Extraction of Pacemaker
and Deﬁbrillator Leads and the
Risk of Tricuspid Valve Regurgitation
Making a Case for Thoughtful Lead Management*
Ulrika Birgersdotter-Green, MD, Farah Z. Dawood, MD, MS
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he implantation of cardiac implantable elec-

extracted. Signiﬁcant acute tricuspid regurgitation

tronic devices (CIEDs) has increased in the

insufﬁciency (TRI) was observed in 24 (11.5%) pa-

last 2 decades. There has been also a parallel

tients. Acute TRI was associated with longer lead

increase in the rate of transvenous lead extraction

implant duration, extraction of pacemaker rather

(TLE) procedures. The most common indications for

than deﬁbrillator leads, anatomic injury to the TV,

TLE are systemic and local pocket infections, system

and longer post-extraction hospital stays. The im-

upgrade, lead failure, lead recall or advisory, and

plantation duration of the ventricular lead with the

venous occlusion (1–3). Leads implanted on a long-

longest dwell time and the combined duration of all

term basis develop adhesions to adjacent tissue, adja-

right ventricular leads were greater in the group with

cent leads, and tricuspid valve (TV) leaﬂets, thus
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rendering

challenging.

trend toward a greater number of extracted ventric-

Several studies have described traumatic injury of

ular leads and extraction tools used per patient in the

the TV during lead extraction procedures, with inci-

acute TRI group. Multivariate analysis demonstrated

dence rates of 3.5% to 12% (4,5). Published data on

only lead implantation duration as an independent

extraction-related tricuspid regurgitation (TR) are

predictor of TLE-related acute TRI (odds ratio: 1.05;

limited and conﬂicting, however (6–8).

95% conﬁdence interval: 1.01 to 1.11; p ¼ 0.046).

TLE

often

complex
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In this issue of JACC: Clinical Electrophysiology,
Park et al. (9) report a single-center experience of the
incidence of acute increase in TR severity following
TLE, and the associated risk factors with TR. The
study included 208 patients who had a total of 266
ventricular leads (mean lead age, 11.8  7.3 years)

The study by Park et al. (9) is not the only paper on
lead extraction-related TR, nor is it the ﬁrst, but it
does bring up several important points. First and
foremost, it highlights the need for thoughtful lead
management from implantation time through followup management. This study did not directly examine
implantation technique as it relates to potential TV
injury, but it is likely that inappropriate lead placement further increases the risk of TV injury. Physicians should critically examine their choice of
implantation technique to improve future care.
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Despite the increased number of CIED systems
implanted, there is still wide variation in implantation techniques, and the trend in some centers is to
maintain outdated approaches. For example, a study
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may not be more effective than single-coil leads and
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may be more difﬁcult to extract and may lead to

leaﬂet injury, thus alerting the operator to act with

procedure-related TR.

enormous caution in those cases and prevent valve

The study brings up the issue of patient selection

injury. The 2017 HRS expert consensus statement (11)

in terms of system upgrades with addition of new

recommended TEE in patients with suspected CIED

leads while removing previous leads or choosing to

infection or pocket infection, but the recommenda-

abandon leads. In the study, a multivariate analysis

tion perhaps need to be expanded to patients with

demonstrated lead implantation duration as the only

extraction of leads with longer implantation time, to

independent predictor of TLE-related acute TRI. This

identify TV injury during extraction that can change

ﬁnding underscores the need to consider an early

the post-operative course and prolong the hospital

extraction opportunity, as opposed to abandoning

study, as demonstrated in this study.

leads in favor of a presumably easier lead addition

Long-term follow-up would be necessary to understand the clinical consequences of extraction-

procedure.
Thoughtful lead management should include a dis-

related TR further. In addition, the relatively small

cussion not only about when to perform lead extrac-

number of patients could lead to a lack of statistical

tion but also about how and where to do the procedure.

power in identifying other TR predictors and inability

In this study the extractions were performed by

to do further subgroup analysis by device type (ICD

experienced operators in a high-volume referral cen-

vs. pacemaker) and type of extraction tool used.

ter. Powered and mechanical sheaths were used as

In conclusion, Park et al. (9) shed further light on

extraction tools in most study patients, compared with

important questions regarding the incidence of

manual traction in previous studies, thus reﬂecting a

extraction-related TR in patients with pacemakers and

more up-to-date approach. Transesophageal echocar-

ICDs and predictors of such complications while

diogram (TEE) was incorporated in all extraction cases

highlighting many important points such as proper

to identify changes in TR from baseline and to assess

implantation techniques, use of modern imaging

TV leaﬂet integrity. Tricuspid valve insufﬁciency was

during extraction, and the potential consequences of

seen in 11.5% patients and should thus be representa-

abandoning leads. The future of CIED-related TR from

tive of true tricuspid valve insufﬁciency occurrence, as

implantation or extraction in the era of implantation of

observed in an experienced extraction center when

devices in which endocardial leads are absent (leadless

this issue was speciﬁcally studied. This percentage is

pacing) or nontransvalvular (as in His bundle pacing)

likely to be even higher in a more generalized clinical

is yet to be known, but these newer devices will likely

practice and should serve as a reminder for all of us as

change the future of TLE-related TR.

we manage our patients.
The use of modern imaging modalities such as TEE

ADDRESS

FOR

CORRESPONDENCE:

Dr.

Ulrika

may help prevent TV damage during complex

Birgersdotter-Green, Department of Cardiology, Uni-

extraction involving leads with prolonged dwell time.

versity of California San Diego, 9452 Medical Center

TEE can, for example, demonstrate the precise course

Drive, MC 7411, La Jolla, California 92037. E-mail:

of the lead and depict potential risks of tricuspid

ubgreen@mail.ucsd.edu.

REFERENCES
1. Farooqi FM, Talsania S, Hamid S, Rinaldi CA.
Extraction of cardiac rhythm devices: indications,
techniques and outcomes for the removal of
pacemaker and deﬁbrillator leads. Int J Clin Pract
2010;64:1140–7.
2. Kleemann T, Becker T, Doenges K, et al. Annual
rate of transvenous deﬁbrillation lead defects in
implantable cardioverter-deﬁbrillators over a period
of > 10 years. Circulation 2007;115:2474–80.
3. Field ME, Jones SO, Epstein LM. How to select
patients for lead extraction. Heart Rhythm 2007;
4:978–85.
4. Glover BM, Watkins S, Mariani JA, et al. Prevalence of tricuspid regurgitation and pericardial
effusions following pacemaker and deﬁbrillator
lead extraction. Int J Cardiol 2010;145:593–4.
5. Franceschi F, Thuny F, Giorgi R, et al. Incidence, risk factors, and outcome of traumatic

tricuspid regurgitation after percutaneous ventricular lead removal. J Am Coll Cardiol 2009;53:
2168–74.

leads and the risk of tricuspid valve regurgitation.
J Am Coll Cardiol EP 2018;4:1421–8.

6. Coffey JO, Sager SJ, Gangireddy S, Levine A,
Viles-Gonzalez JF, Fischer A. The impact of
transvenous lead extraction on tricuspid valve
function. Pacing Clin Electrophysiol 2014;37:

10. Bongiorni MG, Proclemer A, Dobreanu D, et al.
Scientiﬁc Initiative Committee, European Heart
Rhythm Association. Preferred tools and techniques
for implantation of cardiac electronic devices in
Europe: results of the European Heart Rhythm As-

19–24.

sociation survey. Europace 2013;15:1664–8.

7. Rodriguez Y, Mesa J, Arguelles E, Carrillo RG.
Tricuspid insufﬁciency after laser lead extraction. Pacing Clin Electrophysiol 2013;36:
939–44.

11. Kusumoto FM, Schoenfeld MH, Wilkoff BL,

8. Pecha S, Castro L, Gosau N, et al. Evaluation of
tricuspid valve regurgitation following laser lead
extraction. Eur J Cardiothorac Surg 2017;51:
1108–11.
9. Park S-J, Gentry JL III, Varma N, et al. Transvenous extraction of pacemaker and deﬁbrillator

et al. 2017 HRS expert consensus statement on
cardiovascular implantable electronic device lead
management and extraction. Heart Rhythm 2017;
14:e503–51.

KEY WORDS implantable cardioverter
deﬁbrillator, lead, extraction, pacemaker,
transvenous lead extraction, tricuspid
regurgitation

