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Subcutaneous implantable cardioverter defibrillators (S-ICDs) are structurally similar to TV-ICDs, being made of a
pulse generator and a defibrillator coil. The advantage of S-ICDs concerns the components, which are completely

outside of the chest.

subcutaneous implantable cardioverter defibrillator ventricular tachycardia sudden death

cardiomyopathy

| 1. Introduction

The development of S-ICDs from concept to their initial commercialization was a journey lasting 19 years. Only in
2009 and 2012 did the first generation of S-ICDs receive the CE mark and US FDA approval, respectively. The S-
ICD was developed as a possible alternative to transvenous ICDs (TV-ICDs), trying to achieve the same
effectiveness as TV-ICDs in terms of detecting and treating both ventricular fibrillation (VF) and ventricular
tachycardia (VT) 2, Several studies were performed in order to evaluate the efficacy and safety of these devices
and rapid advances were made in the following years, leading to the development of a second generation of S-
ICDs in 2015 and a third generation in 2016.

S-ICDs are structurally similar to TV-ICDs, being made of a pulse generator and a defibrillator coil. The advantage
of S-ICDs concerns the components, which are completely outside of the chest. This substantial difference
minimizes the risk of lead fractures or systemic infections, some of the most feared complications of TV-ICDs &, as
well as making any extraction procedure much simpler and less dangerous 4. Consequently, the outlook for S-
ICDs is stronger in two scenarios: when used in younger patients, who are usually affected by genetic heart
diseases and are at high risk of sudden cardiac death (SCD) such as hypertrophic cardiomyopathy (HCM), dilated
cardiomyopathy (DCM), and genetic arrhythmia syndromes BI8IZ: and in instances in which the transvenous route
is inaccessible. Nevertheless, S-ICDs present several limitations compared to TV-ICDs: due to the lack of an
endocardial electrode, S-ICDs are only able to deliver post-shock ventricular pacing for 30 s. For this reason, for
patients who need anti-bradycardia pacing or resynchronization therapy, S-ICD implants are contraindicated [&l.

Another issue concerns the alloy of which the coil is composed, which contains a small amount of nickel (around
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16%). However, the device is registered as nickel free and no cases of allergic reactions have been reported in

allergic patients so far.

In recent years, larger studies confirmed the role of S-ICDs as a valuable alternative to TV-ICDs (Table 1). In both

prospective trials BILARLLI2] gng registries 2311141 S-|CDs showed remarkable safety in the short and medium term,

which was associated with a relatively low inappropriate shock rate in populations with different clinical

characteristics and cardiovascular diseases, as well as indications of primary or secondary prevention of SCD.

Table 1. Major studies on S-ICD.

. Primary Secondary
Year T Aim of : .
Sy ea ype UL Endpoints  Endpoints
-Shock
effectiveness
IDE Prospective, !n convertmg
L induced VF in
(Investigational non- Safety and conversion
Device 2013 randomized, effectiveness test 1l
Exemption) multicenter of S-ICD
. [E] . -
Trial clinical study Complication-
free Rate at
180 days
EFFORTLESS Complication-
. free rate at
(Evaluation of 30 davs
factors Prospective, i Y
|rr'1p.act|ng non- . Early, mid- Complication-
clinical randomized, and long-
2017 . e free rate at 1
outcome and multicenter term clinical
. . 360 days
cost observational  effectiveness
effectiveness registry Inaporobriate
of the S-ICD) Pprop
Registry [13] shocks-free
rate for
AF/SVT
S-ICD post 2017 Prospective, Safety and - -Electrode-
approval Study non- effectiveness  Complication-  related
[14] randomized, of S-ICD free rate at complications-
multicenter 60 months free rate at 60
registry -Shock months
effectiveness  -First shock
in converting effectiveness i
spontaneous  converting
VT/VF at 60 induced and
months spontaneous

Results

-100% VF
conversion
rate at 180
days
-92-99%
complications-
free rate at
180 days

-97%
complication-
free rate at 30
days

-94%
complication-
free rate at
360 days
-71%
inappropriate
shock rate
(94%
oversensed
episodes)

-96.2%
complication-
free rate at 30
days

-98.7%
successful
conversion
rate of
induced
VT/VF at 60
months
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Study

PRAETORIAN
(Prospective
randomized
comparison of
subcutaneous
and
transvenous
implantable
cardioverter
defibrillator

therapy) Study
[11]

UNTOUCHED
(Understanding
outcomes with
the S-ICD in
primary
prevention
patients with
low ejection
fraction) Study
[10]

ATLAS (Avoid
transvenous
leads in
appropriate
subjects) Trial
[12]

Year

2020

2021

2022

References

Type

Prospective,
randomized,
international,
controlled
trial

Prospective,
non-
randomized,
multinational
trial

Prospective,
randomized,
multicenter
controlled
study

Aim of Study

Comparison
of safety and
effectiveness
in TV-ICD
and S-ICD
(non-
inferiority)

Safety and
effectiveness
of S-ICD

Comparison
of safety and
effectiveness
in TV-ICD
and S-ICD
(superiority)

Primary
Endpoints

-Adverse
event rate at
48 months

Inappropriate
shocks free
rate at 18
months

-Lead-related
complications
at 6 months
-Other
complications
at 6 months

Secondary

Endpoints
VT/VF at 60
months

-MACE,
appropriate and
inappropriate
shocks, time to
successful
therapy, first
shock
conversion
efficacy, implant
procedure time,
hospitalization
rate,
fluoroscopy
time, cardiac
(pre)-syncope
events, cross
over to the other
arm, cardiac
decompensation
at 48 months
-Quiality of life at
30 months

-Freedom from
system and
procedure
related
complication at
30 days

-All cause shock
free rate at 18
months

-Late device-
related
complications
after 6 months
-Arrhythmic
deaths, visits,
inappropriate
shocks, all-
cause mortality,
economic

Results

-No difference
in overall and
arrhythmic
mortality
-Four times
lead-related
complications
rate in TV -
ICD

-Two times
infection rate
in TV-ICD

-No difference
in
complications
rate in 4 years
-No difference
in
inappropriate
shock rate

-95.9%
inappropriate
shock-free
rate at 18
months
-90.6% all-
cause shock-
free rate at 18
months
-92.7%
complications-
free rate at 18
months

-12 times
lead-related
complications
in TV-ICD
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Primary Secondary

Study Year Type Aim of Study Endpoints  Endpoints Results 3
analysis, 2005,
patients
acceptance
after 6 months

1 Park,

R.E.; Wright, D.J.; Connelly, D.T.; et al. An Entirely Subcutaneous Implantable Cardioverter—
efiQrillator. N. Engl. J. Med. 0, 36—
| 2°SUb&utaneéous 1CD? What We Know So Far
3. Dabiri Abkenari, L.; Theuns, D.A.; Valk, S.D.; Van Belle, Y.; de Groot, N.M.; Haitsma, D.;

2. Rye-implants&ereenisgi-Torok, T.; Jordaens, L. Clinical experience with a novel

subcutaneous implantable defibrillator system in a single center. Clin. Res. Cardiol. 2011, 100,
S-I9§§ Etmﬂsts of a completely extra-thoracic device without the registration of intracardiac electrograms. For this

reason, when a S-ICD implant is planned, it is necessary to ensure optimal sensing through a pre-implant
&rE5iRYREOT R MGlRigntscRatipanss B eMdide e 4iR5RNHI (ROLHRLE R WAGEAgRAN R :dkilable
thr&@" i i) v &R iRthaky: FFIRNARpRxiFALIETRGRAMAES 1 BN R B MR B ARER WEURELlectrode ring to
carsWREUIRNBRY S IRRINTRELE Gardipvsitardrithuliaiar SXBRAUQRME SIRIEAHY RCHGEe FERFHE 20%Re in

ordglslzoeé)r%g;égppropriate sensing of VT and avoid inappropriate ICD shocks (IAS) L7 The electrogram analyzed

iy lAseHyR, '3 USRI RIdeE Fandackarens! elentinsarieoramndiealin o PASHHEICY IR Gled ogfam.
withgiisiingtiBagave;; BERygrate, ARSeaPessidicieartaaisvers s veaiwe tharsoris-dermihatbree
SeNHBYSF R pEABHES Bian i aathi i RS ke A detidine/sandibmpepitionics arcrgening is
passegdict Iggg]gr@g,tlj_@@gqt9§ works in both positions. Different studies demonstrated that 8% to 15% of the
individuals are excluded from the implant of S-ICD after the screening 181920 Because many IAS are observed
Suriolobuibe: oS Rdies V0L Gy BRIPALR b St SRGCH! dondtlS dis BNy i SR o
eva%%tg I#Pep tﬂfe% ;vlejé%psoiwg ’cf?/‘h;a?ntigl l/\/a%/q%@[f’ﬁgﬁoggle%ﬂte% lgaﬁgédcgp I\,/Aeét%rir%%ﬂ':\%rtiélg gjrl(l:?) is T waves
ove?gégis?nrgy t%%%[ oiree§ i%nscllj&hgglsnegsl’o rgltglAggd ‘]sbrcégrqgrig\ﬁaesr‘%d'éﬂgrgd g%ler’e ]'dge‘tzaqlgég_s?l?dzy' of the T variation in
ditfehginstotkts) arB adede. . imparon (Hd SreBong mhEse. Pifk, BsciSubuatameosmidgiantablemended
in sPenifiiovieerseDwitb fiigter imatients shhithrihgleitrephiciCasdioMy&bathy: An Initial Experience. J.
Am. Heart Assoc. 2016, 5, e002488.

2.2. Implant Technique _
8. Willy, K.; Doldi, F.; Reinke, F.; Rath, B.; Wolfes, J.; Wegner, F.K.; Leitz, P.; Ellermann, C.; Lange,

ThPsmplKéiber 3-1@bakiRradysardiarinBatieniewith sHBeusaRees:/PRRN e HefibilaSacénin a
sudaerRstin ptRAL IhlRET R¥ReTieNHEHIMA kalggilattiansCante RVE dRaYienpfikRecbiaraibiee.
CUI%M, %Qagd%gnéﬁaon S-ICD device provided by Boston Scientific (EMBLEM; Boston Scientific, Marlborough,

M.ABH%), . esebB SV ainie 1RGNS b MBIHRS S3-FHelRd, . 1B6&MEY, B. A RifolssopaRee (MRI)
COMPRILE-R - Leon, A.R.; Herre, J.M.; et al. Safety and Efficacy of the Totally Subcutaneous
Implantable Defibrillator: 2-Year Results From a Pooled Analysis of the IDE Study and

Thec i kS d5em; ead ik sepsing ang elecisades gLy epiies. One extremity is tunneled i the

subcutaneous plane from the case to the sternum, where it is fixed 1 cm cranial to the xiphoid process while the

18 & @trdvhily- islraiaiasgn PikhnEtEhambIly Parafd ep ek sidasbte bfarm&angiorni, M.G.; Russo,
A.M.; Deharo, J.-C.; Burke, M.C.; Dinerman, J.; et al. Primary Results From the Understanding
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To Gitcamide WithathelBeleld iecRrigaasyhBve\vestiaasteatiehisidtitataxvifge ctibreBHiaci@n technique with
two(nbigiand GHEPR eXtiahi(@sc wladidor 202 latidd)d/edd for the case. After that, a two-incision technique was
L RRBEL 18 M1 ARNRIA R SeRRSEHETS P I B30 A< O scls e, plecRare
S oA T R e e

[26][27]
a fﬁe‘?lbaq Ic()arssrr(]:é)%plrcaﬁedErl)qroFe\olumed 202(6 % pgé%abg% of effective defibrillation with a two-incision

procedure was also reported
12. Rordorf, R. The ATLAS Random|sed Clinical Trial: What do the Superiority Results Mean for

Reguithiay thieguarse izt bhetiapylssngke SerdteifardiasitBeatinpraventiere aguatéddhalendnmdduiar implant
in thdedthophysicd. heeve@0 By Adterior surface of the serratus anterior muscle and the posterior surface of the
[_] .
18U AR MBS 0 REUBL R R LB TR AR AT P SRERER REPOE i oo
URRLCEHTIE! SORRLRSOLR SRRV RSSO B2 e UL R TR &
corRS IS Do M LR R RS 1 S e 3515 PS5
Finglﬁlla sub-serratus implant, by reducrng the distance between the generator and the heart, may improve device

efficacy and provide a better cosmetic effect, but only a few studies of this nature have been conducted 32,
14. Burke, M.C.; Aasbo, J.D.; EI-Chami, M.F.; Weiss, R.; Dinerman, J.; Hanon, S.; Kalahasty, G.;

FluBassoly.;i$ atd, Mdesdaryeduriup sipe SHNEDEvig laaitio axo G liimi chkQuitcproasiavat SéockiseT Hiading the

lanGubcutasedDits IGRaRBSOAPDITOabSitahy L%Atﬁlaﬁhl@Ihenh_rlmettﬂop‘mtﬁsidéeZSOﬁdi,aﬁoriﬁBZ;eﬂtér‘éﬂ)anesthesia
15 5 SIS iR e B RRSoRR (S CSEIRIR SRS, P 1Yk IS SN M30 LRkt (RR RISYRRouS
Cr02|er l.; Lee, K.L.; et al. Safety and efficacy of a totally subcutaneous |mplantable-card|overter

ThedeSflIbcrl[l)laitrg)rrﬂg]{r%lfjilsatgono%g}%a%%?f ggf\f}arg%%mphcatrons compared to TV-ICD. Despite a slightly higher

lice dtehdy Mt Rockéehrrsalonis,; iKeighigli3 redUstsrdieaittk i ppSangiheray, Rradnhaitbpgéay daAefiéand and
lead/] chstoBarrieat, Mvith tead-tattead comearestnrof2dkrivythaisDdissnidyinatiotapesfofnearntiacoperforation,
tanguinadtapeeusdhatdranssencasdCiRiarstyibuisiactetefivaredgdrithms: The START study. J.

Cardiovasc. Electrophysiol. 2012, 23, 359-366.

The |mplant technlque has been improved over the last 10 years of expenence In part|cular it has been

K.K.; Robinson, M. ole, J.E.: Prutki u taneo
Jemonstrgteg t%at there |s a steep learning curve%or pﬂys?uans Who per orm 'S- ICSD ants V\lfﬁt oany around 13

creening with the Boston Scientific ZOOM programmer vers F ead Ccamachln Pa mg
Imp ants needed to ac UII’e ood autonomy. Increase experience WI Imp antation tec niques aso le a

t1|n Electro hyS|o 8,41, 511, 16

S|gn| cantre UC'[ on’in compii ication rates

18. Groh, C.A.; Sharma, S.; Pelchovitz, D.J.; Bhave, P.D.; Rhyner, J.; Verma, N.; Arora, R.; Chicos,
2.3 mapprepyatenShocks al. Use of an electrocardiographic screening tool to determine

candidacy for a subcutaneous implantable cardioverter-defibrillator. Heart Rhythm 2014, 11,
ICD, §I%(1cki3gaé% potentially associated with myocardial injury, altered hemodynamic, apoptosis, and mflammatory

signaling B4l Several studies demonstrated a positive relation between the burden of ICD shocks and development
18- fAee Moy disanaps Lidmufe; WafRAAS, ideke Bsel ARG EaM raflR 08t T dROSERMAIRKIE - 128\ Huler)
MoR AV s KRB ReEn o R RBER SRR BRESHHAR IR PrRcianeRUEHS DYitRGIERSR 8NEeriously
affRERPIGkRNS QiR el RS Luvayesn eI hRIAR REEGRHMBed- (i d|P¥RIGER FESBIRYRHA - RRAD Z8uld

rec@i@é‘é@gtAS usually due to misinterpretation of supraventricular tachycardias (SVT), including sinus

JochysAdias A ibHlfiRmARy. fid Siigliuier pLiRes, Rafunstian "S5 WisgrtuphrsHisanAapipciated a
ot 5L ieFRALHFA"t8"SLIBSCE SRS HSYEIRRBIGRAAT PRIA ROHAS B BIGE SRS FPRABRIC AHiGYisite vhich
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progefisiiktocdseptantatioatd biirapane2(hd, 601 0.9%; Hd2drding to recent studies 41, Regarding S-ICD,

. . . ; - [42][43] -ICD’
AR, ISR, B MERT P \A R . 4%ish, A Mazzorl AT LR &/°0
Perionpals;, '@ YRR R oﬁﬁnﬁg’.‘%?é%?%ég?&Jé’r‘é%%icaﬁﬁ?grﬁo'ﬂﬂyt‘%oar 5Bl BRE0R R planthbie P&
: 0 =t . . ; o .
S, rdioven & BERSHIRSE Edanationdling Bieyde Exercit: Heart Ry et Sos! 4e0 #7555
add)&%‘ to 2.3% of cases involving non-recognized SVT 2l A more recent post approval study stated that 6.5% of

cases involved IAS 4],
22. Afzal, M.R.; Evenson, C.; Badin, A.; Patel, D.; Godara, H.; Essandoh, M.; Okabe, T.; Tyler, J.;

In thE8TASSE sivbly Abig ST D, &gpethal . Waelaicexebeiséeetdet foc akdiatiseimicasone evefobditevakien TV-ICD
18] oyetiae nkinigeaftaséh plimgtatizonef sruigcartaniegushamplantable capdiceeote rrdefibriigtcie Headtac rate.
Imdrdweiiheam20déate Idadel 8@k 48 Yevelopment of a second zone capable of conditional discrimination for rates
PE B AT R RSV H MREBEHS BREIEEIGIS, E s e ke A B M58 g iRg
RS SS PO PS5 EE Ry Paterte grests AL TantatiSR S iR AT, oo ed 8551 e et Padn
IAS incidence (11.7% vs. 20.5%) compared to single-zone programming 1311241,
24. Wiles, B.M.; Morgan, J.M.; Allavatam, V.; EIRefai, M.; Roberts, P.R. S-ICD screening revisited: Do

ThepaisSioy CeiEtDrstsaynetiones tad 1drasingt€ lif | Adeiotr §piTysndngd (R R A TohBatetBirials, with an IAS-free
B ATRAP N FOBAR R TP R AR e PRI AN SR5Y Rl & o RB R sterRii e
the LINTOUSHER siuaaueaty Bred fom i, 7l 2 ok RAGIORAN TRIAL e85 LGRgried uaner rate
o R paiERle CaftfitleerRlSe s Mater 1ef! SErmar ELts SaRSEhing STECES it PeHFBRRY M2y e
BB Tng RE Rer o I BRI 26 F7, " SoigRE CHED orotp compared to the
PRAETORIAN one. Indeed, among the most important innovations of third-generation S-ICDs was the introduction
26 tré SRy MasY/eiRs: (BncB wikes) MufichGRIS d¥bigne B i tkiaudeMne Kediphaal dPowriffbaaentdiERnals
(sub-ds EREE s NmARERMY IAcRIHIRARRMAS WEMVRIRHFHIGE JGRICE teRBRNIGHESREVIENERT xS
effedPAYIRIBELS tHe[PaROSHARAFOVR R dYs o, BRIHIQYRSAIEHRHORAYSIRI @08 m3dn8REy 8 trimination

IR ops arPeed B deentndiiont SPIRK HEBISEUF IR, AR He SAR SR RINEREI Hadh HIgaEYRs: of interval
Critghi RE1RER 8PP TH N RNQIRAH SBISS AL TIXAGEBR Cardioverter-defibrillator. Heart Rhythm 2013, 10,

1240-1243.
2.4. Infections

28. Francia, P.; Biffi, M.; Adduci, C.; Ottaviano, L.; Migliore, F.; De Bonis, S.; Dello Russo, A.; De
Therfipo, Posvismii@al Bty byt @bldnaptastiiteaues Kiiquemied optvakiateittoeitanidense and
prediefilysilfhiofechest posiBiypa{tiretorizaiisd oksdrasedrstufdytiEupopasn)a03.22 E32PwWIBRP0 days,
92.7% within 1 year, and none_after 2 years). No lead extraction was needed. The mortality rate was 0.6%/year

29. Migliore, F.; Mattesl, G.; De Franceschi, P.; Allocca, G.; Crosato, M.; Calzolari, V.; Fantinel, M.;

with no, systemic infections. The results were similar to those of other previous studies. .
Ortis,; B.; Facchin, D.; Dalefte, E.; et al. Multicentre experience with the second-generation

seddRCHIANSQUR AnplaniaRle GardivRIGE ARRiason AL e eI B Al B s RS Pections (OR =
lSI;nQé‘%' t@f:i?{‘etﬁ@é‘é%gm%arce%r%%ﬁ?og @dﬁ’.p/i‘c‘é%ir%hné% %,]eBS%, gaﬁg,_t%gllrates of all types of infection
30 eReeraainP.bicted, 3-10De Filibpd; PDmtdemerstiummoot ketfiorts @nelysinatsusfiatkagredsts rate of high-
riskcafeliboestéedslibiéifaitonSingle) de the riaXisdriermey. PrathbgtininaR0116; SACP2@ogREras more prone to

3pocket infections, which are associated with a sli\%nificantly lower risk of death 22, . .
1. Smietana, J.; Frankel, D.S.; Serletti, J.M.; Arkles, J.; Pothineni, N.V.K.; Marchlinski, F.E.; Schaller,

R.D. Subserratus implantation of the subcutaneous implantable cardioverter-defibrillator. Heart
Rhythm 2021, 18, 1799-1804.
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32.ddeishde K ddBielatearan|As ;nStalkt, \Alth B rguweradiiénskn 0pd CR. BreBefdficrindntarok Salat hdaa edtigher
riskl rofpkzntabl e ptidinicer ereDefitail| aios-Efficaeytrdc @om Balted. NbadetitsgaS tugly. sk @€ iflntion, such as
dializtedtoo physiobc20prondisd@patedds, could benefit from S-ICD.

327§§<r]985d?cE Br?uweir, T.F.; Barr, C.S.; Theuns, D.A.; Boersma, L.; Weiss, R.; Neuzil, P.; Scholten,
.5. Lead Complications _ _ _ _ _
M.; Lambiase, P.D.; Leon, A.R.; et al. The learning curve associated with the introduction of the

TrafSRGIHaN RS UnPlRRtakiacafibolrias HMRPRO8ES X0sdfh, E848nd Mocation, fracture, or infections.
JeasrBaues arcapirgionthelishinaie & ABHuionge, ¢8d MdhaleePHAlshl CR digsfratanatis flggtranic
deV§ﬁﬁ/fFr,'%?,S)é%]yi,w?.S‘%rmé‘iﬁ%dé'f?é&t%qu{;ﬁlé‘h?a‘b?étbfﬁriﬂi81%\‘%@?@%‘?%%%%‘%&@’%“'y accounts
for EemBRRAY & M%Eéfcﬁ%@rlr[ﬁ%rﬁ%d&ﬁﬁ&&iéeﬁ%%ﬁ MAHTYE" BREPSYRME A AiBRCIDRS Hyeater
ov%}iw_eéﬁ%lcm%w_r%qffn4qgcggl@_(§g@spondence with stress points, such as near the pulse generator, at

the venous access site, or at the lead tip, where repetitive motion places stress on the conductor coil. Lead fracture

35 MBROIE Gl orER vk duig ABS ANENRRs B LAREIRY RS MR URE WSt tre AN o SERALORI dritne

devica ASIER, TG FIREHOL 2RednBrydeR ARbisAtfilueg 20 MRl A RReR Ndrkehsing b=n.
Mogé%\?/ér, a fracture of the high-voltage conductor coil may compromise the ability to deliver therapy when needed.
36.1Mwetsagesd oftral Iuredearbimte DoSatieleif| HhovBrovimEr®AS/ in eadbenedanGeE vieish Miay. Brise slowly
or fFygtsly. HraGresmsbertpals; ¢diggiiesiids .aleo dhobded imrwResynrstierme ZstiespThegypyitgiothepericardial
effuBiaventimmicH tHéart@F difgr @ efpeation Nvitangl . withdeidtaP09286,1 ha3adolB@81eumothorax, and upper-

extremity vein thrombosis 281,
37. LI, A)./; Kaura, A.; Sunderland, N.; Dhillon, P.S.; Scott, P.A. The Significance of Shocks in

ThdSARERARRIS GRIFIRYRIEn Rl il R ISR Y 1D SR R RIS URRY AR Sadtvidddls N&
3BoSeats h8VE. befaudfarer biithart -k PHieZ6ltarnrGlatConmiainp d o Stittag i siaxtiicc St esduatentingead-related
conppliskdiotzeh e CarBiRAETEOR DEfitial ldter Piatren e rdiveinAcdngibiedzo Hestrupsisitsiohdp0it ofl dvce-pHgted
comeIications or ina%ropriate shocks at 4 )(ears. The occurrence of |lead-related complications was significantly
39. Fleeman, B.E.; Aleong, R.G. Optimal Strategies to Reduce Inappropriate Implantaple _
higher in. TV-ICD patients (6.6% in the TV-ICD arm versus 1.4% in the S-ICD arm; p = . The ATLAS trial

. >Nts = 0.001
Cardioverter-defibrillator Shocks. J. Innov. Card Rhythm Manag. 2019,%, 3623-3632.
reported 4.8% lead complications in the TV-ICD group compared to 0.6% in the S-ICD group at six months 12,

40. Auricchio, A.; Hudnall, J.H.; Schloss, E.J.; Sterns, L.D.; Kurita, T.; Meijer, A.; Fagan, D.H.; Rogers,
A racdntpstepriatesishoviditedimylEormaiber siigtsotimtanatnsihtpesatabte EArdiowertisplar, despite a
simglafitatitl afovbolk sgstRiTRiinsdEING Mt atietagemmly SRR ELF8 (1% 20107339, 0473=1081), a significant

drop in the lead-related complications was found in_the S-ICD group (RR, 0.14 [95% CI, 0.07-0.29]: p < 0.0001).
41. Auricchio, A.; Schloss, E.J.; Kurita, T.; Meljer, A.; Gerritse, B.; Zweibel, S.; AlISmadi, F.M.; Leng,

it iswdrthHghaRg 2 SO ARPIORIAE SNNEKIHES L RRUSRIS HHINRNYIE FRHA PR cHa MRS e

of (R ARl SRS RN L P LRI bR A R4S, HHG QL ARG GLRN AR DS . BRI LR 3 ons

har}éiéalr%é)d’ '.‘W%’ é%ﬁylk%sﬁi%%ﬁgﬁhaﬁgs@,%%%g’st]rnzg 812|g§g ?ﬁ%vement and suboptimal lead position that usually
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