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KEY TEACHING POINTS

� Late, spontaneous myocardial erosion/perforation
due to an acutely infected but otherwise chronically
stable cardiac implantable electronic device lead
remains exceedingly rare.

� Such an outcome may occur in patients with
infective endocarditis exposed to long-standing
immunosuppression therapy coupled with
predisposing risk factors (eg, advanced age and
Introduction
Immunocompromised patients remain at an increased risk for
cardiac implantable electronic device (CIED) infection,1

typically with Staphylococcus spp. as the most common
culprit.2 Herein, we describe the case of an immunocompro-
mised elderly patient who presented with unprovoked peri-
cardial bleeding and cardiac tamponade as a consequence
of spontaneous erosion and perforation of the right ventricle
due to an acutely infected but otherwise chronically stable
defibrillator lead in the setting of tricuspid valvular infective
endocarditis secondary to Staphylococcus epidermidis.
chronic kidney disease).

� In some patients, the manifestation of late lead-
related myocardial perforation may not be clinically
evident, whereas in others, the resulting cardiac
perforation may pose a life-threatening outcome.
Case report
A 76-year-old man with past medical history significant for
paroxysmal atrial fibrillation and sick sinus syndrome, on
long-term oral anticoagulation therapy, in the setting of
ischemic cardiomyopathy with a remote anterior wall
myocardial infarction and an estimated left ventricular ejec-
tion fraction of 30%–35%, stage IV chronic kidney disease,
ankylosing spondylitis, and Crohn disease on immunosup-
pression therapy, presented to the Emergency Department
of our hospital with new-onset chest pain, shortness of breath,
and worsening weakness. He was on chronic immunosup-
pression therapy for a 30-year history of ankylosing spondy-
litis and Crohn disease, treated with prednisone 5 mg daily
and mesalamine 2000 mg 3 times a day. Furthermore, 7 years
earlier, he had received an implantable cardioverter-
defibrillator (ICD) after surviving an out-of-hospital ventric-
ular fibrillation cardiac arrest. He had not had any recent car-
diovascular procedures or interventions during the course of
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the past 3½ years other than a routine 2-D echocardiogram 4
weeks earlier, which had confirmed a severely impaired but
stable left ventricular systolic function and a normal right
ventricle and pericardium (Figure 1A). Upon presentation
to the Emergency Department, he was suspected with
community-acquired pneumonia. But when compared to a
prior radiograph from 1½ years earlier (Figure 1B), his new
chest radiograph demonstrated an enlarged cardiac silhouette
with likely dislodgements of his chronically stable atrial and
defibrillator leads (Figure 1C). The atrial lead seemed to have
rotated in position, with the tip no longer in the right atrial
appendage where it was originally implanted, and the defi-
brillator lead exhibited an unusually vertical orientation sug-
gestive of possible protrusion inferiorly beyond the cardiac
border. An ICD interrogation indeed confirmed new
abnormal findings, including a markedly reduced P wave
and a diminished R wave amplitude with no evidence of pac-
ing capture at maximum output (7.5 V at 1.5 ms) in either
lead. Conversely, routine, serial ICD interrogations during
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Figure 1 Baseline echocardiographic and radiographic findings. A: A baseline 2-D echocardiographic image from 4 weeks prior to hospital presentation, de-
picting a stable defibrillator lead, a normal right ventricle, and a normal pericardium without any pericardial effusion. B: A baseline chest radiograph (anterior-
posterior projection), obtained 1½ years prior to presentation to the hospital, demonstrating normal heart and lungs and stable atrial and ventricular implantable
cardioverter-defibrillator leads. The atrial lead was implanted in the right atrial appendage and the defibrillator lead in the inferior apex of the right ventricle.C:A
chest radiograph (anterior-posterior projection) obtained at the time of presentation to the hospital, illustrating an enlarged cardiac silhouette with likely dislodge-
ments of the previously chronically stable atrial and defibrillator leads. The radiograph shows that the atrial lead has now rotated in position, with the tip no longer
visible in the right atrial appendage, where it was originally implanted. Additionally, the defibrillator lead also exhibits an unusually vertical orientation suggesting
possible protrusion beyond the cardiac border, inferiorly. ICD 5 implantable cardioverter-defibrillator; LV 5 left ventricle; RV 5 right ventricle.
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the preceding 7 years had all been stable and within the
normal limits, with the most recent one just 4 weeks earlier
demonstrating stable P and R waves measuring 1.1 mV and
11.8 mV, with impedances of 420 ohms and 460 ohms and
pacing thresholds of 1.0 V at 0.5 ms (both leads), respec-
tively. There was no evidence of twiddler’s syndrome, nor
was there a recent history of trauma or manipulation of the
ICD electrodes.

Meanwhile, a repeat 2-D echocardiogram obtained at
the time of presentation showed a new, large circumferen-
tial pericardial effusion with tamponade physiology
(Figure 2A). Furthermore, the echocardiogram demon-
strated the defibrillator lead extending beyond the right
ventricular wall and into the pericardium (Figure 2B).
The Supplemental Video further illustrates this unusual
finding. The same was also confirmed on a subsequent
computerized tomography scan (Figure 2C). The patient
was found to be bacteremic, with 2 sets of blood cultures
positive for Staphylococcus epidermidis. Yet, his white
blood count remained normal (8200/microliter), but with
evidence of anemia with a hematocrit of 27.9%. His esti-
mated glomerular filtration rate was also reduced at 18
mL/min. He underwent urgent pericardiocentesis with the
removal of 735 mL of dark-colored blood from the pericar-
dium and subsequent percutaneous extraction of his ICD
system, including the dislodged leads. The extraction of
the leads was performed in a hybrid operating room with
cardiac surgical back-up support and the pericardial drain
in situ. However, it proved to be quite simple and was per-
formed without the need for any specialized tools, as little
resistance was encountered while retracting and removing
the leads. Cultures from the pericardial fluid were also
found to be positive for Staphylococcus epidermidis. More-
over, a large tricuspid valvular vegetation was discovered,
which persisted even after the removal of the ICD hard-
ware (Figure 2D; Supplemental Video).
The patient was treated successfully with a 2-week course
of intravenous ceftriaxone. In addition, given his history of
resuscitated out-of-hospital ventricular fibrillation arrest, he
was discharged with a wearable cardioverter-defibrillator.
His prednisone dose was tapered to 3 mg daily thereafter,
and he has made full recovery. Three months following hos-
pital discharge, he received another ICD system. While con-
siderations were given to implantation of a subcutaneous
device, in view of his marked resting sinus bradycardia and
chronotropic incompetence, he ultimately received another
dual-chamber transvenous system with atrial pacing capa-
bility. Meanwhile, he has not had any recurrent infections,
sequelae, or related complications during long-term follow-
up.
Discussion
Although late ventricular perforation by CIED leads have
been previously reported,3–7 simultaneous dislodgement of
infected but chronically stable atrial and ventricular leads is
rather uncommon. But even more unusual and exceedingly
rare is the observation of spontaneous lead–related ventricu-
lar erosion by an acutely infected but otherwise chronically
stable defibrillator lead, as illustrated in the current case
report.

In general, the incidence of adverse events associated with
contemporary, pectoral ICD implants remains low.8 The inci-
dence of device-related infection necessitating CIED system
removal as well as lead complications are both estimated at
w2%.9 The latter primarily consists of early lead dislodge-
ment.8 Although the overall frequency of ICD lead dislodge-
ment and related cardiac perforation is estimated between
0.6% and 5.2%,10 late lead dislodgement (defined as .1
month following implant) remains extremely rare.4,5 More-
over, the manifestations of late lead-related myocardial
perforation may sometimes not even be clinically evident.6,7



Figure 2 Right ventricular perforation. A: A repeat 2-D echocardiographic image at the time of presentation to the hospital showing a new, large circumfer-
ential pericardial effusion with cardiac tamponade physiology. B: An echocardiographic image demonstrating the defibrillator lead extending beyond the right
ventricular wall, into the pericardium. C: The same abnormal finding is illustrated on a computerized tomography scan. D: A large tricuspid valve vegetation
observed persisting after the removal of the implantable cardioverter-defibrillator hardware. LV 5 left ventricle; RV 5 right ventricle.
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But in rare instances, as the one presented in the current
manuscript, the resulting cardiac perforation might pose a
life-threatening outcome.5,7

To date, more than 60 studies have examined a variety of
risk factors associated with CIED-related infection.11 These
studies have implicated several host-specific factors, such
as corticosteroid use and chronic kidney disease, as well as
device-related variables (eg, CIED type, such as ICD or car-
diac resynchronization therapy devices).11 Among the
various risk factors, a number of observational studies have
repeatedly shown an increased risk of systemic infections
associated with corticosteroid therapy, even at low/moderate
dosing intensity.12 In general, most of these studies have
divided daily prednisone dosages into “low,” “moderate,”
or “high” categories. Although somewhat arbitrary, most
studies consider “low”-dose therapy as less than 5 mg daily.
The duration of therapy itself is also thought to be an impor-
tant factor, but is perhaps less well-defined in terms of the
associated infectious risk.12 The exact dosing and duration
that substantially change the risk–benefit ratio for corticoste-
roids likely vary by the individual, his/her underlying im-
mune system, and the presence or absence of coexisting
risk factors.

A recent multicenter study1 evaluating the independent
predictors of acute CIED infection prompting patient hospi-
talization examined the outcomes of 19,603 patients who un-
derwent a CIED implant. The authors identified advanced
age, a depressed renal function, and immune compromise
as independent and significant predictors of CIED infection.
In this study, among the host-related risk factors, a compro-
mised immune system yielded the highest odds ratio, of
2.28, for CIED infection.1 In another study, long-term corti-
costeroid use and chronic kidney disease yielded odds ratios
of 3.44 and 3.02, respectively, for CIED infection.11 Granted
that these prediction models were created in the setting of
acute CIED infection, it is still noteworthy that the patient
in the current case exhibited all 3 risk factors. In fact, rare,
unprovoked, nosocomial CIED-related13 and non-CIED14

hardware infections have been well described in immuno-
compromised patients receiving long-term corticosteroid
therapy. Furthermore, such individuals can frequently pre-
sent with serious systemic infections, and even sepsis, with
only subtle or mild symptoms nonsuggestive of a cata-
strophic infection, as was encountered in the current case.15

The authors believe that the long-standing history of cortico-
steroid therapy, coupled with concomitant immunosuppres-
sion with mesalamine and other existing risk factors in this
patient, such as advanced age and chronic kidney disease,
collectively prompted the unusual complication of dual
lead dislodgement with silent ventricular erosion and perfora-
tion observed in the current case. As such, this report serves
as an important reminder for clinicians to assume a high level
of clinical vigilance toward rare and unusual infection-related
complications and manifestations when approaching immu-
nocompromised patients, particularly those receiving corti-
costeroid therapy with complex risk factors.
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Conclusion
In conclusion, we report an unusual case of acute erosion
and perforation of the right ventricle due to an infected
but otherwise chronically stable defibrillator lead, result-
ing in pericardial bleeding and cardiac tamponade.
Although exceedingly rare, such a complication may
occur spontaneously in immunocompromised patients, re-
sulting in life-threatening outcomes. Clinical recovery and
survival are determined by early diagnosis and timely
intervention.
Appendix
Supplementary data
Supplementary data associated with this article can be found
in the online version at https://doi.org/10.1016/j.hrcr.2020.
09.001.
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