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Background: In the current age of ever-increasing healthcare costs, it is of utmost importance to adopt
strategies that reduce hospital stay and cost, while still maintaining patient safety. In this study we review
our approach of same-day discharge following implantable cardioverter defibrillator (ICD) placement for
primary prevention of sudden cardiac death (SCD).

Methods: We conducted a retrospective chart review of 415 consecutive patients who underwent ICD
implantation for prevention of SCD between 2007 and 2010. Patients were divided into an outpatient group
(Group A) and an inpatient group (Group B). We evaluated the patients’ demographics, comorbidities,
and the rate of short-term surgical complications on or before the 2-week follow-up appointment.

Results: Of 252 patients included in Group A, 198 (78.6%) were successfully discharged on the same day
(Group A1). At the 2-week wound check appointment, four patients (2%) had minor surgical site bleeding,
one patient had a hematoma, and one patient developed fever and swelling around the implantation
site. Of the Group A patients, 54 (21.4%) were not discharged on the same day (Group A2). A total of
53 patients were included in Group B, four (7.5%) developed a hematoma at the 2-week follow-up wound
check visit.

Conclusions: Procedure-related complications after ICD placement are rare. Same-day discharge is safe
and feasible following ICD placement for primary prevention of SCD and hence a reduction in healthcare
costs can be achieved by decreasing the length of hospital stay. (PACE 2013; 00:1–7)
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Introduction
Implantable cardioverter defibrillators (ICDs)

have become a cornerstone in the prevention of
sudden cardiac death (SCD) in certain patients.1,2

The cost effectiveness of such a procedure
has been an important issue of discussion.3,4

Traditionally, ICD implantation is performed as
an inpatient procedure with a hospital stay of
up to several days.5 This is driven mainly by
the assumed risk of device-related complications.
With the increasing cost of health care, cost-benefit
strategies are now being considered a part of the
comprehensive management of patients at risk for
SCD. We sought to evaluate safety and feasibility
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of same-day discharge after ICD implantation
for primary prevention, and compare the results
of patients who were observed overnight versus
those discharged the same day.

Methods
With prior Institutional Review Board ap-

proval, we conducted a retrospective chart review
of 415 consecutive patients who underwent ICD
implantation between 2007 and 2010. Patients
were excluded if the indication for an ICD was
anything other than primary prevention, or for
whom follow-up data were unavailable (Fig. 1).

Patients were divided into an outpatient
group (Group A) consisting of patients presenting
to the hospital with the intention of a same-day
discharge based on operator preference, and an
inpatient group (Group B) consisting of patients
admitted to the hospital for reasons other than ICD
implantation but ultimately received an ICD for
primary prevention of SCD. The outpatient group
was further subdivided into Group A1, including
patients successfully discharged on the same day,
and Group A2, patients who stayed overnight.
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PACE, Vol. 00 2013 1



DARDA, ET AL.

Figure 1. Study population.

Same-day discharge was defined as: a dis-
charge home within the same calendar day.
Paper charts, electronic hospital records, and
the outpatient clinic note at the 2-week post-
operative wound checks were all reviewed. The
data collected included patient demographics,
comorbidities, medications (at time of proce-
dure), rehospitalization rates, and short-term
complications on or before the 2-week follow-
up appointment. Short-term complications were
divided into major and minor categories. Major
complications included cardiac arrest, cardiac
chamber perforation, tricuspid valve injury, coro-
nary sinus perforation, hemothorax, pneumoth-
orax, stroke, myocardial infarction, pericardial
tamponade, and major bleeding defined as a
drop in hemoglobin of ≥2 g and/or blood
loss requiring a blood transfusion. Complications
considered minor were surgical site bleeding
and/or subcutaneous hematoma not requiring a
blood transfusion or associated with a hemoglobin
drop <2 g, lead dislodgement, and procedure- or
device-related infections.

The outpatient group included any patient
requiring a single- or dual-chamber ICD, or biven-
tricular ICD (Biv-ICD) implantation for primary
prevention of SCD. Patients were excluded if
they had a history of SCD, ventricular fibrillation,
ventricular tachycardia, severe left ventricular
systolic dysfunction presenting with syncope,
and/or those requiring perioprocedural bridging
with heparin. Patients on anticoagulation were
asked to discontinue all anticoagulants 2–3 days
before their planned procedure and resume it the
same day after the procedure. Under conscious
sedation all study patients received either a single-
or dual-chamber ICD using a subclavian vein as

the lead conduit and the pulse generator was
placed subcutaneously in the right or left pectoral
region. During the procedure or within 1 hour,
all patients received a single dose of cefazolin
intravenously and those allergic to penicillins
and/or cephalosporins received a single dose of
clindamycin. Defibrillation testing was performed
on all patients. After the procedure, per our
hospital protocol, all patients were monitored for
6 hours in our cardiovascular observation unit
to ensure a complete recovery from sedation. All
patients received a portable chest x-ray 3 hours
postprocedure to rule out a pneumothorax and to
confirm lead position. Prior to being discharged
all patients received instructions on how to wear
a sling on the implanted side (mainly during
sleeping hours) and restrictions of movement for
that arm for 2 weeks. Furthermore, all patients
were instructed not to allow the wound to get
wet and were taught how to maintain a sealed
bandage for 48 hours postimplant. In addition, all
patients were instructed to follow-up in 2 weeks
at the operator’s outpatient clinic for a wound
check. In the meantime, patients received a follow-
up telephone call on postop day 1 and postop
day 7.

The process of same-day discharge was can-
celled if any of the major or minor complications
were noted at the time of the procedure, during the
observation period, and/or if any nonprocedure-
related medical or social reason prohibited the
patient from being discharged.

Statistical Analysis
Continuous variables were assessed using an

analysis of variance test. Categorical variables
were assessed using χ2 test and Fisher’s exact test
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Table I.

Patients’ Baseline Characteristics

Group A

GROUP A1 GROUP A2 GROUP B

Same Day Not Discharged ICD
Discharge Same Day Inpatients P Value

Number of patients Total 198 54 53
Age (years) Mean 62.4 68.9 63.6 0.005*

Median 64 69.5 67 0.007*
Race (%) Black 121 (61.1%) 26 (48.2%) 28 (52.8%) 0.177

Non-Black 77 (38.9%) 28 (51.9%) 25 (47.2%)
Gender (%) Male 129 (65.1%) 35 (64.8%) 31 (58.5%) 0.662

Female 69 (34.9%) 19 (35.2%) 22 (41.5%)
Single-lead ICD (%) 143 (72.2%) 42 (77.7%) 37 (69%) NS
Dual-lead ICD (%) 51 (25.7%) 10 (18.5%) 11 (20.7%) NS
Biventricular ICD (%) 4 (2.0%) 2 (1.0%) 5 (2.5%) NS
Left ventricular ejection fraction Mean 28.1 27.6 27.7 0.904

Median 30 25 25 0.659
Wound complication (%) 6 (3.0%) 3 (5.5%) 4 (7.5%) 0.169
Ischemic cardiomyopathy (%) 111 (56.1%) 37 (68.5%) 28 (52.8%) 0.189
Nonischemic cardiomyopathy (%) 87 (43.9%) 17 (31.5%) 25 (47.2%)
Hypertension (%) Yes 138 (69.7%) 47 (87.0%) 39 (73.6%) 0.038*
Diabetes (IDDM) (%) Yes 31 (15.7%) 6 (11.1%) 3 (5.7%) 0.108
Renal failure (%) Yes 36 (18.2%) 16 (29.6%) 9 (17.0%) 0.147
History of stroke (%) Yes 15 (7.6%) 5 (9.3%) 3 (5.7%) 0.776
β-blocker use (%) Yes 191 (96.5%) 44 (81.5%) 46 (86.8%) 0.001*
ACEI (%) Yes 160 (80.8%) 42 (77.8%) 41 (77.4%) 0.799
Aspirin (%) Yes 125 (63.1%) 40 (75.5%) 27 (50.9%) 0.031*
Clopidgrel (%) Yes 66 (33.3%) 18 (33.3%) 15 (28.3%) 0.773
Warfarin (%) Yes 38 (19.2%) 14 (25.9%) 15 (28.3%) 0.278

ACEI = angiotensin-converting enzyme inhibitor; ICD = implantable cardioverter defibrillator; IDDM = insulin-dependent diabetes mellitus.

when appropriate. Median values were compared
using the nonparametric Kruskal-Wallis test.
Correction for multiple comparisons was con-
ducted using the Scheffe’s method. A statistical
significance level of 5% was used in this study
and all statistical analyses were carried out using
the statistical software S-Plus 2000 (PTC Corp.,
Needham, MA, USA).

A multivariate analysis that incorporated
the multiple logistic regression model was also
performed.

Results
Of the 415 charts reviewed, 305 had sufficient

data for analysis and were included in the study
(Fig. 1). Baseline characteristics of the study
population are listed in Table I. A total of 252/305
patients were included in Group A. Of those,
198/252 (78.6%) were successfully discharged on
the same day (Group A1). Mean patient age was
62 ± 12 years, with a male predominance (65%).

The average ejection fraction was 28 ± 6%, 69%
had hypertension, and 16% had renal insuffi-
ciency (CrCl < 60). The prevalence of antiplatelet
and anticoagulant agents used were aspirin (63%),
clopidogrel (33%), and warfarin (19%).

The majority of our patients received a single-
lead ICD device. No cardiac events, rehospital-
izations, or procedure-related complications were
reported within 24 hours of ICD placement. At the
2-week wound check appointment, four patients
(2%) had minor surgical site bleeding, one patient
had a hematoma, and one patient developed
fever and swelling around the implantation
site.

Of the same 252 Group A patients, 54 (21.4%)
were not discharged on the same day (Group A2);
36 stayed secondary to social reasons, 12 for mon-
itoring due to multiple comorbidities not related
to device implant, three had device malfunction
that required further programming/monitoring
or reintervention (i.e., lead repositioning), two
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Table II.

A Multivariate Analysis that Incorporated the Multiple Logistic Regression Model Demonstrated Warfarin Intake as the
Only Independent Factor for Wound Complications

Variable Coefficient Standard Error t Value P Value Odds Ratio 95% C.I.

Hypertension 0.093 0.35 0.267 0.79 1.1 [0.55, 2.18]
β-blocker use − 0.484 0.383 − 1.265 0.21 0.62 [0.29, 1.30]
Aspirin 0.187 0.315 0.594 0.55 1.21 [0.65, 2.24]
Warfarin 0.646 0.293 2.205 0.027* 1.91 [1.07, 3.35]
Renal failure 0.567 0.306 1.851 0.064 1.76 [0.97, 3.21]
Same-day discharge − 0.584 0.336 − 1.74 0.083 0.56 [0.29, 1.08]
Overnight discharge − 0.534 0.427 − 1.251 0.21 0.59 [0.25, 1.35]
Age (years) − 0.012 0.023 − 0.537 0.59 0.99 [0.97, 1.06]
Constant − 1.852 1.553

C.I. = confidence interval.

developed postop surgical site bleeding, and
one patient developed a pneumothorax.

Although nine patients were excluded due
to lack of the 2-week follow-up data, of those
patients no immediate complications or cardiac
events were noted from the hospital records.

A total of 53 patients were included in our
inpatient group (Group B). Of those patients,
four (7.5%) developed a hematoma during the
2-week follow-up wound check visit. No major
complications or procedure-related complications
were reported within the first 24 hours after ICD
placement. The average length of stay for the
inpatient group was 4.5 ± 2.8 days. The inpatient
group was slightly older, had a higher prevalence
of hypertension, and a higher percentage were
taking aspirin (Table I).

Warfarin use and renal failure were deter-
mined a univariate statistically significant predic-
tor for wound complications (Table II). Using a
stepwise logistic regression analysis, including all
clinically and statistically significant predictors, it
was demonstrated that only warfarin use was an
independent risk factor for wound complications
(Table II).

Discussion
The number of ICDs implanted in the United

States has increased rapidly over the past few
years with a notable increase in cost. The
median length of a hospital stay after routine ICD
implantation in some studies is up to 5–6 days.5,6

This prolonged hospital stay is primarily driven by
the concern of short-term surgical/postprocedural
complications. It is important to note that
complications related to ICD leads and lead failure
typically become evident either immediately after

implantation or late in the follow-up period and
thus are beyond the scope of this study.7,8

Our study suggests that it is safe and feasible
to discharge patients on the same day after
ICD implantation owing to a low rate of major
complications and most ICD complications will
be noted either immediately after the procedure or
manifest later during the follow-up period. When
comparing all study patient groups, there was
no significant difference in the rate of short-term
complications that would have been avoided by a
precautionary and prolonged hospitalization.

Hematoma formation and bleeding are two
of the most common and expensive surgical
complications in terms of hospital stay after ICD
implantation.9 Although there was no statistically
significant difference in the rate of wound
complications between outpatient and inpatient
groups (Group A vs Group B), there was a trend
toward more hematoma and bleeding in the latter
group, 2.8% and 7.5%, respectively. The majority
of patients with a hematoma in Group A were
detected at the 2-week follow-up visit and were
treated conservatively. Only two patients in this
group had surgical site bleeding that was noted
soon after the procedure and were admitted for
overnight observation and monitoring. No patient
required a blood transfusion.

Infection, another serious complication re-
lated to ICD device implantation, can range from
superficial to deep and involve the intravascular
lead system.10 One patient in our study population
did develop fever and swelling at the insertion site
suggestive of pocket site infection at the 2-week
follow-up appointment.

It has been reported that the incidence of ICD
infection is estimated to be 0.7–1.2%.11,12 Patients
most commonly present with local findings of
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erythema and swelling suggestive of infection
at the pulse generator pocket site.10 The time
delay between device implantation and a patient
presenting with a pocket infection typically ranges
from 1 to 16 months after ICD implantation.13–15

Group A comprised 80% (252/315) of the
patients in our study; 78% of those patients
(198/252) were successfully discharged on the
same day. Major complications in Group A
occurred in only three patients (1.1%) requiring
an overnight hospitalization (one pneumothorax
and two surgical site bleeds). No other major
short-term complications were noted, including
cardiac arrest, perforation, tricuspid valve injury,
coronary venous dissection, stroke, myocardial
infarction, and pericardial tamponade. The above-
mentioned complications, except on a rare occa-
sion, are usually recognized and reported soon
during the postoperative period due to their
immediate hemodynamic signs and symptoms.16

The rate of surgical complications for Group
A, including hematoma and infection noted
immediately and at 2-week follow-up visit, was
only 3.5%, which is consistent with the national
rate of complications, reported recently in the
national ICD data registry.5

The inpatient group (Group B) consisted of
patients admitted to the hospital for a reason other
than ICD implantation, such as acute decompen-
sated heart failure or other medical issues, and
who received an ICD for primary prevention of
SCD during the same hospitalization. The average
length of their hospitalization was 4.5 ± 2.8
days, similar to previous reports from the ICD
registry data.5,6 One study did report a higher rate
of complications among inpatients with recent
acute illness versus elective ICD implantation.18

In contrast, our study did not show a significant
difference in the rate of wound complications
between these two groups.

A review of the literature revealed that the
incidence of surgical complications varies widely
across published reports, ranging from 0.2% to
13.6%.6,9,17

This variability is mostly due to factors related
to individual patients and the operating surgeon,
in addition to the technical difficulties of the pro-
cedure itself. The ICD implantations in our study
were done exclusively by two board-certified
electrophysiologists, which can be considered a
limitation of our study. However, it has been well
recognized that electrophysiologists have a much
lower rate of complications when compared to
nonelectrophysiologist cardiologists and thoracic
surgeons.18,19 Our institution is considered a high-
volume center with >50 patients/year receiving
an ICD; higher volumes and physician experience
play a major role in decreasing complications,

specifically short-term surgical complications.5,18

The patients in our study had their generators
placed subcutaneously in the pectoral region and
lead implantation through right or left subclavian
vein. This particular approach has been studied
and documented as being safe and with few
adverse events.20,21

Patients’ characteristics play a major role in
acute devise complications. Patients who were
not discharged on the same day tended to be
older, with a higher incidence of hypertension
and aspirin therapy. As would be expected,
advanced age, frailty, and other comorbidities
have all been well documented to have a higher
rate of complications.6,22 From our study we can
further specify that warfarin use can be considered
a predictor of short-term complications and
renal failure a potential predictor of wound
complications. Prior published data demonstrated
a significantly higher rate of complications after
ICD implantation and a longer hospital stay
for patients with renal failure and even more
so for those with hemodialysis-dependent renal
failure. This is likely due to the hematological
consequences of renal failure and its associated
comorbidities.23

Despite the common use of antiplatelet agents
and/or anticoagulants among our patients, the
incidence of bleeding complications was fairly
low. Warfarin use was the only statistically
significant predictor of short-term complications.
This finding argues previously reported data that
significant bleeding requiring blood transfusion
or the need for pocket exploration was mostly
due to the use of dual antiplatelet therapy or
periprocedural heparin bridging.24

Another recently published study similar
to ours from New York Hospital in Queens
prospectively randomized 37 patients to same-
day discharge versus 34 patients who stayed
overnight for observation after ICD implant and
demonstrated a very low rate of short-term
complications. Only one patient developed a
delayed pneumothorax on the contralateral side.25

The reason for this could be due to a smaller
sampler size and selection bias of very low-risk
patients. Contrary to our study, they excluded
patients who lived more than 50 miles away
from an emergency department and those who are
pacemaker dependant, although the definition of
the latter point was not clear. The use of remote
monitoring in their study revealed no clinically
significant difference between the lead parameters
a few hours postimplant and those reported
24 hours later. This emphasizes the fact that lead
and device function are independent of patient-
hospital status. In our study three patients (3/252)
in the outpatient group had lead malfunction
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that was recognized shortly after the implant and
required the patient to stay overnight for further
monitoring.

Our study is not without limitations. First,
it is retrospective in nature and only reflects
the experience of two electrophysiologists from
a single community center. Second, our hospital
is considered a relatively high-volume center
and thus our results cannot be generalized to a
smaller-volume hospital. Third, the majority of
our patients received a single-lead ICD device
and our data cannot be extrapolated to dual-
chamber or Biv-ICD devices. Some studies have
reported a higher rate of surgical complications
with dual-chamber and Biv-ICDs compared to
single-lead ICDs.5 Fourth, nine patients were
excluded from the outpatient group due to
unavailability of follow-up data at 2 weeks,
though no immediate complications were noted
from the hospital records. Finally, by design our
study excluded patients who received an ICD
for secondary prevention. This is explained on
the basis of quantity and prevailing practice.
Since the majority of implant in our medical
center are primary prevention implants, secondary
prevention patients are more likely to be clin-
ically and hemodynamically unstable, that is,
patients presenting with ventricular fibrillation
and ventricular tachycardia, who by nature of their
presentation require several days in the hospital

for management of their complex condition,
excluding themselves from the main goal of our
analysis. Further studies are needed to address this
group of patients and how they would compare to
our cohort of catalogued patients.

Conclusion
According to our billing department’s anal-

ysis for the years 2007–2010, by utilizing a
same-day discharge strategy versus overnight
observation post-ICD implant, a cost savings
of $5,590.00 per patient was achieved. If we
extrapolate this data to our 198 patients who were
same-day discharges, a total of $1,106,820.00 was
saved (Fig. 1). This number would be even higher
in some institutions that tend to keep patients for
several days post-ICD implantation.

The rate of adverse events after ICD implan-
tation for primary prevention of SCD is very
low. Furthermore, our study demonstrates no
significant difference in the rate of complications
between inpatient and outpatient groups. With
the state of healthcare reform and the rising cost
of medical care coupled with a growing number
of ICD implantations, cost-cutting measures are a
must. Discharging a patient on the same day after
ICD implantation for primary prevention of SCD
is safe and feasible particularly for those patients
with an acceptable risk profile.

References
1. Bardy GH, Lee KL, Mark DB, Poole JE, Packer DL, Boineau R,

Domanski M, et al. Amiodarone or an implantable cardioverter-
defibrillator for congestive heart failure. N Engl J Med 2005;
352:225–237.

2. Goldberger Z, Lampert R. Implantable cardioverter-defibrillators:
Expanding indications and technologies. JAMA 2006; 295:809–818.

3. Sanders GD, Hlatky MA, Owens DK. Cost-effectiveness of im-
plantable cardioverter defibrillators. N Engl J Med 2005; 353:1471–
1480.

4. Owens DK, Sanders GD, Harris RA, McDonald KM, Heidenrich
PA, Dembitzer AD, Hlatky MA. Cost-effectiveness of implantable
cardioverter defibrillators relative to amiodarone for prevention of
Sudden cardiac death. Ann Intern Med 1997; 126:1–12.

5. Freeman JV, Wang Y, Curtis JP, Heidenreich PA Hlatky MA. The
relation between hospital procedure volume and complications
of cardioverter-defibllator from the implantable cardioverter-
defibrillator registry. J Am Coll Cardiol 2010; 56:1133–1139.

6. Zhan C, Baine WB, Sedrakyan A, Steiner C. Cardiac devise
implantation in the United States from 1997 through 2004:
A population-based analysis. J Gen Intern Med 2007; 23:
13–19.

7. Ellenbogen KA, Wood MA, Shepard RK, Clemo HF, Vaughn T,
Holloman K, Dow M, et al. Detection and management of an
implantable cardioverter defibrillator lead failure: Incidence and
clinical implications. J Am Coll Cardiol 2003; 41:73–80.

8. Kleeman T, Becker T, Doenges K, Vater M, Senges J, Schneider
S, Saggau W, et al. Annual rate of transvenous defibrillation lead
defects in implantable cardioverter-defibrillators over a period of
>10 years. Circulation 2007; 115:2474–2480.

9. Tisseau A, Fauchier L, Poret P, Robin I, Cosnay P, Babuty D.
Evalution of the cost of complications of automatic implantable
defibrillators. Arch Mal Coeur Vaiss 2007; 100:736–744.

10. Uslan DZ, Baddour LM. Caridac device infections: Getting to the
heart of the matter. Curr Opin Infect Dis 2006; 19:345–348.

11. Moss AJ, Zareba W, Hall WJ, Klein H, Wilber DJ, Cannom DS,
Daubert JP, et al. Prophylactic implantation of defibrillator in
patients with myocardial infarction and reduced ejection fraction.
N Engl J Med 2002; 346:877–883.

12. Mela T, McGovern BA, Garan H, Vlahakes GJ, Torchiana DF, Ruskin
J, Galvin JM. Long-term infection rates associated with the pectoral
versus abdominal approach to cardioverter-defibillator implants.
Am J Cardiol 2001; 88:750–753.

13. Da Costa A, Lelievre H, Kirkorian G, Celard M, Chevalier P,
Vandenesch F, Etienne J, et al. Role of preaxillary flora in pacemaker
infections: A prospective study. Circulation 1998; 97:1791–
1795.

14. Margey R, McCann H, Blake G, Keelan E, Galvin J, Lynch M, Mahon
N, et al. Contemporary management of and outcomes form cardiac
device related infections. Europace 2010; 12:64–70.

15. Catanchin A, Murdock CJ, Athan E. Pacemaker infections: A 10-year
experience. Heart Lung Circ 2007; 16:434–439.

16. Laborderie J, Barandon L, Ploux S, Deplagne A, Mokrani B,
Reuter S, Le Gal F, et al. Mangement of subacute and delayed
right ventricular perforation with a pacing or and implantable
cardioverter-defibrillator lead. Am J Cardiol 2008; 102:1352–1355.

17. Rosenqvist M, Beyer T, Block M, Den Dulk K, Minten J, Lindemans
F. Adverse events with transvenous implantable cardioverter-
defibrillators: A prospective multicenter study. Circulation 1998;
98:663–670.

18. Al-Khatib SM, Lucas FL, Jollis JG, Malenka DJ, Wennberg DE. The
relation between patients’ outcomes and the volume of cardioverter-
defibrillator implantation procedures performed by physicians
treating Medicare beneficiaries. J Am Coll Cardiol 2005; 46:1536–
1540.

19. Curtis JP, Luebbert JJ, Wang Y, Rathore SS, Chen J, Heidenreich
PA, Hammill SC, et al. Association of physician certification and
outcomes among patients receiving an implantable cardioverter-
defibrillator. JAMA 2009; 301:1661–1670.

6 2013 PACE, Vol. 00



SAME DAY DISCHARGE ICD IMPLANTATION

20. Kron J, Herre J, Renfroe EG, Rizo-Patron C, Raitt M, Halperin
B, Gold M, et al. Lead- and devise-related complications in the
antiarrhythmics versus implantable defibrillatiors trial. Am Heart J
2001; 141:92–98.

21. Gold MR, Peters RW, Johnson JW, Shorlfsky SR. Complications
associated with pectoral cardioverter-defibrillator implantation:
Comparison of subcutaneous and submuscular approaches. J Am
Coll Cardiol 1996; 28:1278–1282.

22. Swindle JP, Rich MW, McCann P, Burroughs TE, Hauptman PJ.
Implantable cardiac device procedures in older patients. Arch
Intern Med 2010; 170:631–637.

23. Aggarwal A, Wang Y, Rumsfeld JS, Curtis JP, Heidenreich PA,
National Cardiovascular Data Registry. Clinical characteristics

and in-hospital outcome of patients with end-stage renal
disease on dialysis referred for implantable cardioverter-
defibrillator implantation. Heart Rhythm 2009; 6:1565–
1571.

24. Tompkins C, Cheng A, Dalal D, Brinker JA, Leng CT, Marine
JE, Nazarian S, et al. Dual antiplatelet therapy and heparin
“bridging” significantly increase the risk of bleeding complications
after pacemaker or implantable cardioverter-defibrillator device
implantation. J Am Coll Cardiol 2010; 55:2376–2382.

25. Choudhuri I, Desai D, Walburg J, August P, Keller SI, Suri
R. Feasibility of early discharge after implantable cardioverter-
defibrillator procedures. J Cardiovasc Electrophysiol 2012; 23:1123–
1129.

PACE, Vol. 00 2013 7




