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Unusual presentation of more common disease/injury

Thirteen square centimetre mass causing syncope in a patient
with device related infective endocarditis
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Summary

A 68-year-old man presented with anorexia, weight loss and severe asthenia starting 2 months before and fever lasting over 2 weeks.
Analytical study revealed increased C reactive protein and sedimentation velocity. While thoracic x-ray and urinalysis were unremarkable,
blood cultures were consistently positive for Enterococcus faecalis. A thoracic echocardiogram revealed a very large vegetation adherent to
the ventricular electrocatheter of the patient’s pacemaker, so parenteral antibiotics were started. During his stay at the internal medicine
ward, patient suffered three syncopal episodes and maintained intermittent fever. A transesophageal ECG performed at a tertiary centre on
the 14th day unmasked a 9—12 cm? organised mass, ovoid and with regular borders, adherent to the ventricular electrocatheter at right atrium
level and protruding to the ventricle at systole. Patient was referred for cardiothoracic surgery and a 13 cm? mass was removed alongside the
ventricular electrocatheter. Two weeks following surgery, patient remains stable and asymptomatic.

BACKGROUND

This is an unusual presentation of device related infec-
tive endocarditis, a severe disease associated with high
mortality risk. Syncope is not a usual manifestation of
infectious endocarditis (especially in right sided infec-
tive endocarditis) and, although vegetations may grow to
significant dimensions, it is extremely rare to find such
voluminous intracardiac masses in patients with this
condition.

CASE PRESENTATION

A 68-year-old man presented to the emergency ward
of a District Hospital with a progressively aggravating
clinical condition subsisting for 2 months and consist-
ing of anorexia, weight loss and severe asthenia. Patient
also mentioned refractory fever in the 2 weeks before
admission. His past medical history included diabetes
mellitus type 2, ischemic cardiomyopathy with moder-
ate to severe left ventricle dysfunction (documented at a
routine echocardiogram performed nine months before)
and a three day stay at the cardiology department, in
2002, for elective dual chamber pacemaker implantation
for intermittent complete atrioventricular block (with
subsequent generator replacement in 2008). Chronic
medication included oral antidiabetics, aspirin, simvas-
tatin and perindopril. Remaining medical history was
unremarkable, including the absence of previous synco-
pal episodes. Physical examination at admission revealed
mild pallor and dehydration, hyperthermia (88.3°C) and
a [-II/VI holosystolic murmur best audible at the lower
left sternal border. No adventitia or respiratory distress
was present, pacemaker function was appropriate and
remaining examination was negative for any significant

findings.
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INVESTIGATIONS

Biochemical and haematological investigations revealed
elevated C reactive protein (16.5 mg/dl) and sedimenta-
tion velocity (82/1°h), normochromic normocytic anemia
(haemoglobin 9.5 g/dl) and creatinine levels estimating
creatinine clearance at 78 ml/min. Thoracic chest scan and
urinalysis were normal. Blood cultures taken at admission
(three samples) and repeated later on were consistently
positive for E faecalis. Admission transthoracic echocardio-
gram showed a very large intracardiac mass adherent to
the ventricular electrocatheter at right atrium level, which
led to beginning of parenteral antibiotic therapy for device
related infective endocarditis. Following repetitive syn-
copal episodes, the recurrence of fever after some days
of apyrexia and new signs of right heart failure (namely
hepatomegaly with abnormalities in liver function tests
and mild-moderate peripheral oedema), the echocardio-
gram was repeated on the 12th day, revealing an apparent
moderate increase in the size of the suspected vegetation.
Patient was sent to a tertiary centre for transesophageal
echocardiography and observation by the arrhythmology
department. This last exam (performed on the 14th day)
unmasked an apparently 9-12 cm? sized organised mass,
ovoid and with regular borders, adherent to the ventricular
electrocatheter at right atrium level and clearly protruding
to the ventricle at each systole (figure 1; videos 1-4). There
were no signs of direct aortic, mitral or tricuspid involve-
ment. The systolic protrusion of the vegetation to the right
ventricle inflow tract was the probable cause of the repeti-
tive syncopes. These findings led to case discussion at the
cardiothoracic surgery department and ultimately patient
was referred for surgical mass and lead extraction, expos-
ing a 13 cm? infected mass adherent to the electrocatheter
(figures 2 and 3).
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Figure 1 Transesophageal echocardiogram showing a 28.78 < 38.32 mm vegetation adherent to the pacemaker lead at 25° 2D view.

Video 1 The video clips show the vegetation in its original
position and protruding to the right ventricle: 4-chamber apical
view, transthoracic echocardiogram.

Video 2 The video clips show the vegetation in its original
position and protruding to the right ventricle: transesophageal
echocardiogram at 0°.

Video 3 The video clips show the vegetation in its original
position and protruding to the right ventricle: 90°.

Video 4 The video clips show the vegetation in its original
position and protruding to the right ventricle: 26°.

DIFFERENTIAL DIAGNOSIS

The constitutional symptoms and analytical results at
admission suggested an infectious disease, even though
neoplastic and auto-immune processes could not be
excluded. The latter seemed unlikely though, given the
usual earlier presentation for the most common auto-
immune diseases. Neoplasms are the second most com-
mon cause of unexplained fever (mainly lymphoma and
haematological malignancies, colon and renal cell carci-
noma and liver involvement). According to the modified
duke criteria,! the findings of consistently positive blood
cultures for a typical microorganism consistent with infec-
tive endocarditis and an intracardiac mass in a patient with
a predisposing heart condition led to an early diagnosis of
device related infective endocarditis. Nevertheless, some
of the characteristics of the intracardiac mass, namely its
regular borders and ovoid outlook (vegetations are usually
irregularly shaped and exhibit chaotic motion), could not
rule out the possibility of a secondarily infected catheter-
adherent thrombus or non-bacterial thrombotic endocar-
ditis (marantic endocarditis). Formation of thrombus in
the right side of the heart is rare in the absence of right
ventricular dysfunction/dilatation, yet a venous thrombus
could have embolised and become entrapped on the pacer
wires or a thrombus could have been primarily formed on
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the electrocatheter and later become infected in the con-
text of a bacteraemia. This would have impacted on sub-
sequent therapeutic decisions, as antithrombotic therapy
would be warranted in case of a thrombus while there is
no indication for the initiation of antithrombotic drugs
during the active phase of infective endocarditis due to the
high risk of intracranial haemorrhage (especially in those
with Streptococcus aureus prosthetic valve endocarditis or
with previous neurological events, which was not the
case).? As the patient had neither right ventricular dysfunc-
tion/dilation nor signs or history of deep vein thrombosis,
the intracardiac mass was assumed as a vegetation from
infective endocarditis.

TREATMENT

Patient was initially started on intravenous ceftriaxone
1g daily and vancomycin 1 g every12 h (with subsequent
adjustments according to drug levels). On the 7th day,
bearing in mind the persistency of fever, ceftriaxone was
substituted for gentamicin 80 mg every 8 h (also, with
adjustments of dosage according to drug levels). Following
the aggravation of the clinical status, the performance
of new echocardiographic studies (transthoracic and
trans-oesophageal) and the discussion of the case in the
arrthythmology department of a tertiary centre, patient
was referred for a cardiothoracic surgery centre for urgent
surgical excision of the intracardiac mass. Indications
for this decision lay on the persistency of fever (sign of
uncontrolled infection and risk factor for complicated
course) and the surprisingly large vegetation size (roughly
4.5x3 cm).® 4 Also, in most patients with device related
infective endocarditis, prolonged antibiotic therapy must
be associated with device removal.® Percutaneous extrac-
tion is recommended in most patients, including those
with larger vegetations (> 10 mm).® However, surgical
extraction should be considered in case of very large (> 25
mm) vegetations or when percutaneous removal seems
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Figure 2 (A, B) In vivo pictures of the infected intracardiac mass during surgical extraction.

technically impossible.” Surgery required good expo-
sure under extracorporeal circulation, as recommended,
to enable the complete removal of all infected material.
Reimplantation of a new device was postponed con-
sidering the risk of reinfection and the fact that patient
remained stable, asymptomatic and with no ECG docu-
mentation of atrioventricular block despite continuous
rhythm monitoring.

OUTCOME AND FOLLOW-UP

Two weeks following surgery, patient remains haemody-
namically stable, apyretic, asymptomatic, with no signs
of right sided heart failure. He remains in sinus rhythm
with first degree atrioventricular block. No syncopal or
presyncopal episodes have been reported. A new pacing
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system will be implanted on the contralateral side as soon
as patient finishes his 6-week antibiotic cycle.

DISCUSSION

Intravascular devices such as pacemakers, implantable
cardioverter-defribillators, left ventricular assist devices
and prosthetic vascular grafts are life saving therapies
for patients with malignant arrhythmias, heart failure or
severe valvular diseases. As indications for their use have
increased, so has the prevalence of infectious or throm-
botic complications associated with those devices. We
present the case of a patient with a dual chamber pace-
maker implanted some years before who is admitted for
a condition suggestive of either device related infective
endocarditis or infected thrombus.
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Figure 3 Mass size after excision.

Multiple reports of device related infective endocar-
ditis have been published,® ? including some with large
(> 10 mm) associated vegetations.!? 11 Nevertheless, to
our knowledge, never has such large (roughly 45x30
mm) sized vegetation been mentioned in any report,
which raises some questions regarding the best therapeu-
tic options. Calton R et al reported an infected implant-
able cardioverter-defibrillator (ICD) lead with a 41x12.5
mm vegetation successfully removed by laser extraction
as patient’s general poor condition disqualified him for
cardiosurgical intervention with the use of cardiopulmo-
nary bypass.!? Antibiotic therapy is certainly warranted,
yet the optimal method and timing for mass extraction
are controversial. Some studies designed to evaluate the
outcome of an approach combining antibiotic therapy
with non-surgical transvenous complete removal for
the management of cardiac device infections concluded
that most cases can be treated with antibiotic therapy
and non-surgical removal of the entire infected device,
thus allowing a successful reimplantation and prevent-
ing recurrent infection and operative mortality.'® This
applied even to patients with larger (> 10 mm) vegeta-
tions,” as embolism to the lung most often proceeds with-
out haemodynamic compromise. However, no guidelines
or published studies feature the proper way to deal with
extremely large device adherent vegetations such as the
one in our patient. The potential complications of such
finding included sudden cardiac death caused by right
ventricle inflow tract obstruction or massive pulmonary
embolism obstructing the main pulmonary artery, right
sided heart failure caused by severe right sided valvular
obstruction, with secondary hepatosplenic dysfunction,
pulmonary septic emboli possibly complicated by pul-
monary infarction, abcess, pneumothorax and purulent
pulmonary effusion.
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Percutaneous extraction of a lead with such volumi-
nous adherent mass could lead to its embolisation and
consequent obstruction of the right ventricle inflow tract,
its outflow tract or even a main stem of the pulmonary
artery, with likely catastrophic consequences, even though
there are some very rare reports of percutaneous extrac-
tion of large vegetations using a filter in the outlet of the
right ventricle, which allows for grasping the vegetation
in case it is torn off as a whole.!5 It neither interferes with
nor protects against flowing of small fragments though.
Surgical extraction was then warranted, although the 2009
European Society of Cardiology guidelines on the preven-
tion, diagnosis and treatment of infective endocarditis con-
siders surgical extraction for patients with very large (> 25
mm) vegetations a class IIb indication only, with a C level
of evidence.!6

This report has several points of interest. First, it rein-
forces the need for clinical suspicion of infective endocardi-
tis in all patients with intracardiac devices and unexplained
fever. Also, it shows that repetitive syncopal episodes,
considerably rare in right sided infective endocarditis, may
represent either a sign of right ventricle inflow or outflow
tract obstruction. It unveils the possibility of development
of extremely large vegetations adherent to pacemaker of
defibrillator leads even before the occurrence of serious
complications. Furthermore, it demonstrates that surgical
extraction of infected leads is sometimes the only option
despite the significant surgical mortality risk of these
patients. Finally, it tells us that a happy ending is definitely
possible even in the presence of multiple features that
usually associate with a poor prognosis, namely a device
related intracardiac infection, very large vegetation size
and occurrence of heart failure. The possibility of relapse
or reinfection must still be taken into account during prog-
nostic assessment.
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» During its course, right sided or device related infective
endocarditis may present with misleading symptoms
such as repetitive syncopal episodes.

» Besides antibiotic therapy (4—6 weeks in most cases),
system removal is mandatory in device related
infective endocarditis.

» In device related infective endocarditis, vegetations
may reach extremely large sizes (> 10 cm?),
warranting surgical extraction of the system and
prohibiting percutaneous system removal.

» \Vegetations may become extremely voluminous before
any complication arises.
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