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Rationale

Device-related infective endocarditis in older adults is easy to miss when symptoms are
nonspecific. When the vegetation is very large, the immediate challenge is clearing the
infection without triggering embolization.

Patient concerns

An 86-year-old woman with diabetes, atrial fibrillation, sick sinus syndrome,
non-ischemic dilated cardiomyopathy, and moderate—severe mitral regurgitation
presented after 3 days of fatigue, tremor, and weakness.

Diagnosis

She met SIRS criteria; three blood cultures grew Enterococcus faecalis. Transthoracic
echo showed a 40 x 20 mm highly mobile mass on the right-atrial ICD lead and an 8 x 7
mm mitral lesion, consistent with device-related infective endocarditis.

Interventions

After Cardiology-Team discussion, TEE-guided vacuum debulking (AngioVac) was used
first to lower embolic burden. Because a residual mass remained, she then underwent
laser-assisted transvenous lead extraction for complete system removal, followed by
pathogen-directed IV antibiotics. A wearable defibrillator supported her during recovery.

Outcomes

Bacteremia cleared without periprocedural complications. At 3 months, TEE showed no
vegetations; the mitral valve appeared healed with persistent severe MR and moderate

TR.

Lessons: In frail, high-risk patients with giant right-sided vegetations, a staged,
TEE-guided “debulk then extract” strategy can balance safety with definitive source
control, aligning with guideline principles while avoiding default open surgery.

DESCRIPTION OF THE CLINICAL CASE

An 86-year-old woman (body mass index [BMI]|26 kg/m?)
with hyperthyroidism, poorly controlled type 2 diabetes
mellitus, atrial fibrillation, sick sinus syndrome, non-is-
chemic dilated cardiomyopathy, and moderate—severe mi-
tral regurgitation had a dual-chamber implantable car-
dioverter-defibrillator =~ (ICD) placed in 2019 for
cardiomyopathy. About 40 days before presentation, she
sustained a periungual traumatic toenail injury during a
pedicure.

She presented to the emergency department with 3 days
of fatigue, tremor, and generalized weakness. On arrival,
she was hypoglycemic (glucose 50 mg/dL) with subsequent
fluctuations in glucose levels. Vitals showed low-grade
fever and tachycardia; a new systolic murmur was noted
on cardiac examination. The patient met systemic inflam-
matory response syndrome (SIRS) criteria with tachycardia

(>90 beats/min) and leukocytosis; blood cultures were ob-
tained.

Three separate blood-culture sets subsequently grew En-
terococcus faecalis. Transthoracic echocardiography (TTE,
see Figure 1) revealed a large (40 x 20 mm), highly mobile
echodensity attached to the right-atrial segment of the ICD
lead and an 8 x 7 mm mass on the mitral valve. The right
atrium was moderately dilated with persistent moder-
ate—severe mitral regurgitation. Inspection of the device
pocket showed no erythema or drainage. No definite source
of Enterococcus faecalis bacteremia was identified. The re-
cent periungual traumatic toenail injury was considered a
possible, but unproven portal of entry.

WHAT IS YOUR NEXT COURSE OF ACTION?

1. Vacuum-assisted debulking (AngioVac) followed by
complete transvenous laser lead extraction.


https://orcid.org/0009-0000-9019-1784
https://doi.org/10.69735/001c.160225
https://doi.org/10.69735/001c.160225

Enterococcus faecalis With a Giant ICD-Lead Vegetation: A Bridge Approach

PATT 370C
TEET 394C

Figure 1. Transthoracic echocardiogram
demonstrating tricuspid valve vegetation

Apical four-chamber transthoracic echocardiogram showing a mobile echodense mass
(arrow) attached to the lead found at the tricuspid valve, consistent with vegetation. The

mass prolapses into the right ventricle during diastole. RA = right atrium; RV = right
ventricle; LA = left atrium; LV = left ventricle.

2. Open-heart surgery (tricuspid vegetectomy with de-
vice extraction).

3. Start systemic anticoagulation to shrink the vegeta-
tion, with a delayed extraction.

CORRECT ANSWER

# 1 — Vacuum-assisted debulking (AngioVac) followed by
complete transvenous laser lead extraction.

Transesophageal echocardiography (TEE)-guided vacuum
debulking was the most appropriate first step given the
giant (40 x 20 mm), highly mobile right-sided vegetation
in this elderly patient with multiple comorbidities (Figure
2). AngioVac can reduce vegetation burden and lower em-
bolic risk as a bridge to transvenous removal in elderly/
high-risk patients when performed by experienced teams.l:
2 This aligns with consensus that confirmed cardiovascular
implantable electronic device (CIED) infection is not cured
with antibiotics alone and ultimately requires hardware re-
moval.l

In our patient, intra-procedural TEE described a large,
mobile pedunculated mass measuring 40 x 20 mm attached
to the right-atrial lead that decreased to 26 x 15 mm after
vacuum-assisted thrombectomy (debulking) but remained
substantial and mobile. The team therefore progressed to
laser-assisted transvenous lead extraction to achieve com-
plete system removal, the definitive source-control step
recommended once CIED infection is established.! A
staged, TEE-guided approach individualizes care, balancing
embolic risk from a large, mobile vegetation with the pa-
tient’s frailty and comorbid moderate—severe mitral regur-
gitation (MR).13 In parallel, the mitral valve mass noted on
TTE was treated as possible concomitant left-sided involve-
ment, supporting a full course of Enterococcus faecalis-di-
rected intravenous (IV) antibiotic therapy and planned fol-
low-up echocardiography, while reserving mitral

Figure 2. Transesophageal echocardiogram
demonstrating tricuspid valve vegetation

Mid-esophageal TEE view demonstrating the right-atrial ICD lead with attached vegeta-
tion (arrow) during vacuum-assisted aspiration. RA = right atrium; RV = right ventricle.

intervention for development of guideline-based surgical
indications.3

Although there is no single universally “safe” vegetation
size for transvenous extraction, embolic risk rises with in-
creasing size and mobility, and consensus statements high-
light larger lead masses (e.g., >20 mm, and particularly
around >25 mm) as scenarios where open extraction may be
considered and where additional risk-mitigation strategies
are appropriate. 14

This sequence—AngioVac debulk, then laser extraction
under TEE guidance—provided the most evidence-aligned
and risk-aware pathway to definitive source control in an
octogenarian, consistent with frameworks that prioritize
transvenous extraction and reserve surgery for specific in-
dications (eg, heart failure from valve destruction, uncon-
trolled infection/abscess, recurrent embolization).l:3

INCORRECT ANSWERS
# 2 Open-heart surgery first.

Initial sternotomy is not the default approach for isolated
right-sided CIED infection without specific surgical indica-
tions (eg, refractory heart failure from valve destruction,
uncontrolled infection/abscess, or recurrent emboli despite
therapy).l:3 Transvenous extraction is generally first-line.
In an octogenarian with multiple comorbidities and base-
line MR, the operative risk is high while a percutaneous as-
piration and extraction plan offers a safer, guideline-con-
cordant alternative for very large vegetations when
expertise is available.l3

# 3 Start systemic anticoagulation to shrink the vegetation,
with a delayed extraction.

Antibiotics do not eradicate biofilm on infected leads.
Therefore, device retention carries high failure and relapse
rates, and complete system removal is recommended once
CIED infection is established.}-30n the other hand, anti-
coagulation does not treat infective vegetations or address
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infected hardware. It is not recommended as a strategy to
“shrink” vegetations or justify deferring indicated extrac-
tion, particularly with a giant, mobile lead vegetation and
documented bacteremia.l;3

PATIENT OUTCOME

After ICD extraction, the patient was discharged with a pe-
ripherally inserted central catheter (PICC) to receive ampi-
cillin-sulbactam 3 g IV four times daily plus gentamicin 80
mg IV once daily for 40 days. She was instructed to continue
wearing a LifeVest (wearable cardioverter-defibrillator) as
a temporary interim measure while re-implantation candi-
dacy and timing were reassessed after infection clearance.
Her insulin lispro (8 IU three times daily), insulin glargine
(28 IU nightly), empagliflozin, lisinopril 5 mg, metoprolol
50 mg, and methimazole 5 mg daily were continued. Fol-
low-up TEE at 3 months did not visualize residual vegeta-
tions. The previously described mitral lesion was no longer
seen, which is consistent with interval healing. However,
silent embolization or persistence of micro-vegetation can-
not be fully excluded in the absence of interim imaging.

DISCUSSION

This octogenarian with Enterococcus faecalis cardiac im-
plantable electronic device-related infective endocarditis
(CIED-IE) had a giant (40 x 20 mm) right-atrial ICD-lead
vegetation but few early symptoms, underscoring the value
of prompt echocardiography to define size, mobility, and
anatomic risk. Successful treatment of CIED-IE requires de-
finitive source control because biofilm limits the efficacy
of antibiotics alone; contemporary guidance recommends
complete system removal with pathogen-directed IV ther-
apy when infection is established.! Although the source
of bacteremia was not definitively established, the recent
periungual traumatic toenail injury was considered a pos-
sible, yet unproven portal of entry. However, this claim re-
mained speculative and was not supported with solid evi-
dence.

Given the very large, mobile right-sided vegetation and
the patient’s advanced age/comorbidities, vacuum-assisted
aspiration (AngioVac) was reasonable to debulk as a bridg-
ing method and reduce embolic burden before transvenous
removal.? After debulking, transvenous lead extraction (of-
ten laser-assisted) is the standard technique in experienced
centers to achieve complete hardware removal, and extrac-
tion should not be deferred once CIED infection is con-
firmed.! Open surgery is reserved for clear indications, such
as heart failure from valve destruction, uncontrolled infec-
tion or abscess, or recurrent emboli.3. The 2023 European
Society of Cardiology (ESC) guideline emphasizes multi-
disciplinary, patient-specific risk-benefit assessment. This
is particularly important in older, frail patients, in whom
less invasive approaches may reduce procedural risk while
maintaining effective source control.3. Registry data further
associate lead extraction with improved outcomes in de-
vice-related infective endocarditis (IE), supporting aggres-
sive source control when feasible.’

Although the dominant pathology was the giant right-
atrial ICD-lead vegetation requiring definitive source con-
trol via complete CIED removal, initial TTE also reported
a small 8 x 7 mm mitral valve mass. The left-sided finding
was treated as possible concomitant endocarditis and
therefore directly informed the plan for full pathogen-di-
rected IV therapy and scheduled follow-up echocardiogra-
phy to document resolution or progression.3 At presenta-
tion, there were no ESC surgical indications for left-sided
endocarditis (e.g., heart failure due to valve dysfunction,
uncontrolled infection/abscess, or embolic-prevention
surgery for large vegetations), and operative risk was pro-
hibitive in this frail octogenarian.3 Percutaneous aspira-
tion/debulking has the strongest published experience in
right-sided and lead-associated lesions.23 For that reason,
mitral debulking with embolic protection was not pursued.
Surgical evaluation was reserved for persistent bacteremia,
embolic phenomena, lesion enlargement, or worsening
valve dysfunction.23

ICD re-implantation should typically follow infection
clearance.! Additionally, this should be coupled with re-
assessment of the ongoing ICD indication (primary vs sec-
ondary prevention), left ventricular ejection fraction
(LVEF), any history of appropriate ICD therapies, and the
patient’s frailty and overall clinical trajectory (which is par-
ticularly important in very elderly patients).1:3,6

In this context, the potential benefit of a wearable car-
dioverter-defibrillator (WCD) was temporary protection
against sudden arrhythmic attacks during the mandated
delay before any re-implantation decision, thereby avoid-
ing premature reimplantation while infection clearance was
being confirmed.367 However, this potential benefit must
be balanced against several limitations of the use of WCD.
Evidence supporting WCD use remains limited, especially
in frail octogenarians. Its effectiveness also depends on ad-
herence and tolerance. In older frail patients, the device
may add practical burden, including discomfort, false
alarms, skin irritation, and, rarely, inappropriate shocks.”
Therefore, WCD use should not be considered routine in
this setting, rather, it may be considered selectively as a
short-term bridge only when the treating team judges that
residual arrhythmic risk is high enough to outweigh these
burdens and limitations.37Finally, in our case, ICD re-im-
plantation still required reassessment after extraction and
infection clearance, and the WCD was used only as a short-
term bridge, not as a predetermined plan for re-implanta-
tion.

LIMITATIONS

Staged debulking/extraction occurred at specialized cen-
ters, and very-late (>3-month) follow-up was unavailable.
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