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Abstract
Background: Transvenous lead extractions (TLEs) in Japan have grown to become the 
standard therapy since the approval of the laser extraction system in 2008. However, 
little is known about the current indications, methods, success rate, and acute com-
plications in the real-world setting.
Methods: The Japanese Lead EXtraction (J-LEX) registry is a nationwide, multicenter, 
observational registry, performed by the Japanese Heart Rhythm Society (JHRS) in 
collaboration with the National Cerebral and Cardiovascular Center. This study is a 
nationwide registry ordered by the JHRS and its data are collected prospectively 
using the Research Electronic Data Capture (REDCap) system. The acute success 
rate at discharge and complications associated with TLEs will be collected in all cases. 
Based on the provided information, the annual incidence and predictive factors for 
the outcomes will be investigated by the Event Assessment Committee (EAC). This 
registry started in July 2018 and the number of participating medical institutions will 
be more than 50 hospitals and the target number of procedures will be 500-1000 
per year. We will also compare the results with other registries in foreign countries.
Result: The results of this study are currently under investigation.
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1  | INTRODUC TION

The use of cardiac implantable electronic devices (CIEDs) has become 
more popular in recent years not only for bradyarrhythmias but also 
for life-threatening ventricular arrhythmias or advanced heart fail-
ure. Along with incremental cases of CIED implantations/up-grades, 
lead-related complications are also rising year by year. The most com-
mon and serious lead-related complication is an infection. Device in-
fections may occur after a new device implantation with an incidence 
of 0.5%–2% and device exchanges or up-grades with that of 1%–3%.1-

6 The only curative treatment of device infections is a lead extraction 
(LE) which has grown to be the standard procedure in Japan.7-10 Less 
invasive transvenous LEs (TLEs) may also be performed for aban-
doned leads in the case of a lead failure or device up-grade, and for 
lead-related troubles such as pain, vessel stenosis or occlusions, too 
many leads, tricuspid valve regurgitation, or difficulty with chest radi-
ation therapy.11-14 Although TLE complications seem to be acceptable, 
some major complications such as a cardiac tamponade and hemotho-
rax sometimes occur and lead to a catastrophic outcome. Therefore, a 
careful assessment of the risk of an LE or whether or not to leave the 
lead should be required before the procedure.

Excimer laser sheaths were approved by the Ministry of Health and 
Labour Welfare (MHLW), Japan in 2008, mechanical dilator sheaths in 
2015, and controlled-rotation dilator sheaths in 2018.12 The number of 
TLE cases and centers has increased accordingly with all these TLE med-
ical tools became approved in Japan. There are several preceding LE reg-
istries in North America15,16 and European countries,17 and the majority 
have collected data from selected centers to reveal the current status 
of LEs. However, such data from selected institutions does not always 
reflect the clinical practice in the real world. Accordingly, the Japanese 
Heart Rhythm Society (JHRS) and National Cerebral and Cardiovascular 
Center (NCVC) conducted a nationwide, multicenter registry in Japan, 
named the Japanese Lead Extraction (J-LEX) registry in 2018. In con-
trast to the preceding registries, this is a prospective nationwide multi-
center registry designed to collect the clinical variables and short-term 
outcome data, aiming to register all TLE cases performed in Japan.

2  | METHODS

2.1 | Objectives

This study is a nationwide registry, controlled by the JHRS, in collab-
oration with the NCVC. The objectives of this registry are to observe 

and describe the developments in the TLE procedures in Japan and 
to provide reliable information on the indications, methods, success 
rate, complications, and 30 day prognosis.

2.2 | Study population

A total of 500-1000 patients per year from more than 50 hospitals 
will be investigated. The inclusion criteria are patients who undergo 
TLEs with or without LE tools such as a mechanical dilator sheath 
(Byrd Dilator Sheath Sets; Cook Medical, USA), controlled-rota-
tion dilator sheath (Evolution; Cook Medical, USA), excimer laser 
sheath (GlideLight; Philips, Netherland), lead locking device (LLD; 
Philips, Netherland, and/or Liberator; Cook Medical, USA), snare 
(Needle's Eye Snare; Cook Medical, USA and/or Goose Neck Snares; 
Medtronic, USA, and/or Lassos; Osypka, Germany), or others. The 
method and result of TLEs will be recorded for each of the extracted 
leads. Patients who receive an open-chest surgical extraction alone 
will be excluded from the registry; however, hybrid procedures with 
open-chest and transvenous techniques will be included.

2.3 | Data acquisition and analysis

The data are collected prospectively using the REDcap system. After 
approval of the local institutional review board (IRB) committee of 
the participating institutions, the physician will register the TLE 
cases online into the J-LEX system. We will collect the data on the 
patients, lead characteristics, medical history, details of the LE pro-
cedure, lead characteristics, and outcomes. The data management 
will be performed by the J-LEX secretariat at the NCVC. All of the 
compiled data will remain anonymous, even to the registry coordina-
tors, without any identifying information of the patients. Based on 
the provided information, the annual incidence and predictive fac-
tors of the outcomes will be investigated by the Event Assessment 
Committee (EAC). All results of the J-LEX, including the number of 
cases performed, methods, outcomes, and complications, will be 
published and/or reported at the respective scientific meetings.

2.4 | Study schedule

This study started in July 2018 and is now recruiting participating 
medical institutions.

Conclusion: The J-LEX registry will provide real-world data regarding the results and 
complications of TLEs for the various types of indications, methods, and performing 
hospitals in Japan.
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2.5 | Ethics

This study is registered in the Umin Clinical Trial Registry 
(UMIN000036078) and Clini​calTr​ials.gov (NCT04345627). This 
study is being conducted in accordance with the Declaration of 
Helsinki and Ethical Guidelines for Clinical Studies issued by the 
MHLW, Japan, and has received approval from the IRB of NCVC, 
Japan (M29-146, February 23, 2018), along with the IRBs of all par-
ticipating institutions. All participants will provide a written informed 
consent and the subjects may withdraw their consent at any time.

3  | RESULTS

Figure  1 demonstrates the number of the monthly accumulated 
participating centers and the registered TLE cases during the first 
20 months since the beginning of this registry. Figure 2 shows the 
geographic distribution of the participating institutions as of March 
2020. The detailed analyses of this study are currently under in-
vestigation and will be published elsewhere in the near future.

4  | DISCUSSION

The use of CIEDs has recently increased.18-21 With the expanded 
CIED use and indications, CIED-related infections, lead revisions, 
and system upgrades have also increased globally. As a result, 

opportunities for lead extractions have become a usual practice in 
our CIED management scenario.

In Japan, TLE tools and excimer laser sheaths were first ap-
proved by the MHLW, Japan in 2008.7-10,12 The number of TLEs 
during the first 3  years was only 98 performed in 9 certified 
hospitals, and now, more than 600 transvenous lead extractions 
were performed in more than 50 hospitals in 2019, resulting 
in more than 4,000 cases over the past decade. In spite of the 
expansion of patients and hospitals, the current status of TLEs 
in Japan, including the indications, methods, clinical outcomes, 
complications, and prognoses, has remained unclear. The J-LEX 
is designed as a prospective Japanese nationwide multicenter 
registry to collect the clinical variables and perioperative out-
come data. The amount of data and variety of aspects covered 
by this registry will give new insights into the CIED practice in 
Japan as well as the world. Additionally, since the J-LEX is not a 
voluntary, but a mandatory registration controlled by the JHRS, 
precise, accurate, and reliable data will be collected. Therefore, 
comparative investigations between infectious indications and 
non-infectious indications, pacemaker leads and shock leads, 
high-volume centers and low-volume centers, etc, can be fulfilled 
in the real world.

The registry items for each case in the J-LEX are not compli-
cated but are rather simple since the basic concept of this registry 
is to gather all the TLE cases in Japan; however, we can collect de-
tailed lead extraction data in all cases during the period the J-LEX 
will be carried out. We believe that this nationwide Japanese 

F I G U R E  1   Number of patients and participating institutions. The patients were enrolled from July 2018 to March 2020. The left and 
right vertical axes indicate the total number of patients enrolled (blight green line) and total number of participating institutions (green bars), 
respectively

http://ClinicalTrials.gov
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data collection regarding TLEs will give us extremely important 
information.

5  | CONCLUSION

The J-LEX registry will provide real-world data regarding the results 
and complications of the TLEs according to the various types of indi-
cations, methods, and performing hospitals in Japan.
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