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Double Site Left Heart Endocarditis With Ventricular Outflow Tract
Mural Vegetation

Z IBN ELHADJ, M BOUKHRIS, I KAMMOUN, A BEN HALIMA, F ADDAD, S KACHBOURA

From Department of Cardiology, Abderrahmen Mami University Hospital, Ariana Faculty of Medicine, Tunis El
Manar University, Tunisia

IBN ELHADJ ET AL.: Double Site Left Heart Endocarditis With Ventricular Outflow Tract Mural Vegetation.
A 39-year-old man was admitted for a febrile congestive heart failure. Echocardiography revealed large vegetations
on the mitral and aortic valves associated to a large mobile vegetation attached to the left ventricular outflow wall.
Three days after the initiation of an intensive medical and antibiotic therapy, he underwent a double prosthetic valve
replacement because of massive mitral regurgitation with cardiac heart failure. Culture of the vegetations identified
a streptococcus. Long term outcome was uneventful. Bacterial inoculation of the parietal endocardium in valvular
endocarditis is extremely rare and was probably due to lesions caused by previous regurgitation in our patient. (J HK
Coll Cardiol 2014;22:1-4)

Multivalvular endocarditis, Mural vegetation

3 9

Introduction

Despite great improvements in general health care
and antibiotic therapy, the incidence of infective
endocarditis (IE) has not changed during the past
decades.1 The involvement of two valves occurs much
less frequently, and triple or quadruple valve
involvement is extremely uncommon.2 Rarely, it may
also develop on mural endocardium or manifest as
endarteritis with a higher risk of embolic complications.

Address for reprints:  Dr. Zied Ibn Elhadj
Service de Cardiologie, Hopital Abderrahmen Mami, 2080 Ariana,
Tunisie

Email: zied.bh@laposte.net

Received November 2, 2013; revision accepted January 27, 2014

Case Report

A 39-year-old man with a blurred history of
rheumatic heart disease was admitted to our department
for a febrile congestive heart failure. He reported fever,
night sweating and edema since two weeks. His body
temperature was 38.5°C. On physical examination,
heart rate was 115 beats/minute, blood pressure was
110/50 mmHg and respiratory rate was 30 breaths/
minute. On cardiac auscultation, a hard holosystolic
murmur was heard at the apex, and a hard diastolic
murmur was best heard along the left sternal border.
Crackles were noticed on pulmonary auscultation.
Hepatomegaly associated with hepatojugular reflux,
splenomegaly and bilateral leg edema were also found.
Electrocardiogram showed a sinus tachycardia with
left atrial and diastolic ventricular hypertrophy.
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Cardiomegaly with right atrial enlargement, double
density of left atrial enlargement and hilar overload were
found in on chest X-ray. Laboratory analysis showed a
white blood cells count of 11700/mm3, a C-reactive
protein of 50 mg/l, hemoglobin was 12.6 g/dl and a renal
function was normal. Trans-thoracic echocardiography
revealed large vegetations on the mitral and aortic valves
(Figures 1 and 2) with a large defect on the anterior
leaflet of the mitral valve (Figures 3a and 3b), severe
mitral and aortic regurgitations. A voluminous mobile
vegetation measuring 15 mm attached to the left
ventricular outflow wall (Figures 4 and 5) was also
noticed. Left ventricle was dilated with left ventricular
eject ion fract ion of  53%. Trans-esophageal
echocardiography confirmed these data.

The diagnosis of multivalvular infective
endocarditis (MVE) with mural involvement was made.
HIV serology tests were negative. A silent left parieto-
occipital mycotic aneurysm was found on computed
tomography scan.

The patient underwent, after 3 days of intensive
medical and antibiotic therapy (Ampicillin and
gentamicin), a double mitral and aortic valve prosthetic
replacement associated with the resection of the mural
vegetation. On intervention both mitral and aortic valves
showed diffuse fibrous thickening. Multiple vegetations
were found on the mitral and aortic valves associated

with a large perforation of the anterior mitral leaflet.
Jet lesions were found on the left outflow ventricular
tract with a long friable vegetation attached to the septal
wall. Histological study of the resected valves confirmed
the diagnosis of acute IE complicating rheumatic valve
disease. Culture of the vegetations identified a
methicillin sensitive streptococcus oralis requiring 40
days of adapted antibiotic therapy. Three years later he
is still doing well without any pathologic echoes in the
left ventricle.

Discussion

Among patients with infective endocarditis, the
prevalence of MVE is 15%.3 Mortality rate is higher in
patients with multi-foci infection that may require early
surgical treatment to prevent complications.4

Mural vegetations in the course of IE are
extremely rare. They are commonly supposed to be
associated to congenital heart diseases with vegetations
around septal defects and in the area of jet stream
impact. Itoh et al5 reported a right-sided IE combined
with mitral involvement in a patient with ventricular
septal defect.

Hypertrophic cardiomyopathy can also be
responsible of mural involvement. Pachirat et al6

Figure 1.  Para-sternal left axis view: large vegetations on
the mitral and aortic valves.

Figure 2. Voluminous mobile vegetation of 15 mm attached
to the mitral valve.
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Figure 3. (a) Severe mitral regurgitation due to a large defect on the anterior leaflet of the mitral valve. (b) Pulsed-Wave
Doppler: pulmonary vein flow reversal.

Figure 4.  Voluminous mobile vegetation of 15 mm attached
to the left ventricular outflow tract.

Figure 5.  Para-sternal left axis M-mode echocardiography,
the arrow points to the mural vegetation in the left ventricular
outflow tract.

reported the case of a woman with hypertrophic
cardiomyopathy developing IE with vegetation attached
to the septal endocardium at the site of contact with the
mitral valve leaflet.

In our patient, mitro-aortic valvular lesions were
due to rheumatic fever. The bacterial inoculation of the
parietal endocardium of the left ventricular outflow tract
may be secondary to chronic aortic regurgitation with

endocardial trauma.
This location is associated with a higher risk of

systemic embolic complications such as stroke, acute
limb ischemia and myocardial infarction. In our case,
an asymptomatic cerebral mycotic aneurysm was
detected.

Surgical treatment of native valve endocarditis
involving a single valve is well documented, with

(a) (b)
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excellent results reported with both valve repair and
replacement. Data concerning patients with MVE are
limited. In Yao's7 and Mihaljevic's8 series operative
mortalities were respectively 12.5% and 16%.

Despite the double valves involvement associated
with mural vegetation, that is rather uncommon, the
outcome was good in our patient. This is probably due
to the early intervention with an intensive medical
treatment and the absence of associated comorbidities.

Conclusion

Mural endocarditis is rare and mostly located
around parietal defects. The left ventricular outflow
tract involvement may be caused by endocardial
trauma secondary to chronic aortic regurgitation.
Associated to a MVE, it can be responsible for higher
rate of mortality and embolic complications. A
combined medical and surgical approach remains the
best attitude.
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Three-dimensional Echocardiographic Evaluation of Severe Tricuspid
Regurgitation due to Leaflet Damage by Endocardial Pacing Lead

OSWALD J. LEE,1 ALEX P.W. LEE,2 MICKY W.T. KWOK,1 SONG WAN1

From 1Division of Cardiothoracic Surgery, Department of Surgery; 2Division of Cardiology, Department of Medicine
& Therapeutics, The Chinese University of Hong Kong, Prince of Wales Hospital, Hong Kong

LEE ET AL.: Three-dimensional Echocardiographic Evaluation of Severe Tricuspid Regurgitation due to Leaflet
Damage by Endocardial Pacing Lead. A 76-year-old woman developed congestive heart failure within a year following
permanent pacemaker implantation. She was found to have moderate to severe functional mitral regurgitation and
severe tricuspid regurgitation. However, two-dimensional echocardiography was unable to delineate the impact of
pacing lead on tricuspid regurgitation. Subsequent three-dimensional echocardiography visualized that the pacing
lead had passed through the tricuspid septal leaflet causing severe regurgitation. This finding was confirmed during
successful mitral and tricuspid repair. (J HK Coll Cardiol 2014;22:5-8)

Echocardiography, Pacing lead, Tricuspid regurgitation, Valve injury, Valve repair
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Case report

A 76-year-old woman with background history
of atrial fibrillation had repeated episodes of non-
sustained ventricular tachycardia and associated
syncope, which even led to head injury with radiological
evidence of subdural and subarachnoid hemorrhage.
Electrophysiological investigation demonstrated
inducible ventricular tachycardia and long pause (>4
seconds). Thus a single-chamber VVIR permanent

pacemaker (St Jude Medical, St Paul, MN, USA), with
single transvenous right ventricular pacing lead, was
implanted for her. She had no previous history of heart
failure and her echocardiogram before pacemaker
implantation showed well-preserved left ventricular
function, without significant valvular problem.

Within one year after the pacemaker insertion,
she gradually developed congestive heart failure.
Transthoracic echocardiography (TTE) showed
impaired left ventricular function (left ventricular
ejection fraction = 38%), moderate to severe functional
mitral regurgitation, and severe tricuspid regurgitation
(TR). However, the mechanism of pacemaker lead
causing severe TR was not directly visualized on two-
dimensional (2D) TTE imaging (Figure 1). Subsequent
three-dimensional (3D) TTE revealed the pacing lead
was "stuck" to the septal leaflet of the tricuspid valve,
raising the suspicion of pacing lead damage of the valve
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as the cause of severe TR (Figure 2). Her preoperative
coronary angiogram confirmed normal findings.

Mitral and tricuspid valves repair was then
performed through standard median sternotomy, with
the application of cardiopulmonary bypass. Following
anes the t i c  i nduc t i on ,  3D  t r anse sophagea l
echocardiography demonstrated clearly the pacing lead
passed through the body of the tricuspid septal leaflet
(Figure 3), hindering its excursion and causing organic
regurgitation. Surgical inspection through right
atriotomy confirmed the perforation of the tricuspid
septal leaflet by the pacing lead (Figure 4). The lead
was surgically freed from the tricuspid valve and the
septal leaflet perforation was repaired with Gore-Tex
sutures. The tricuspid valve was stabilized by an
annuloplasty using a Carpentier-Edwards MC

3
 ring

Figure 1.  Preoperative two-dimensional transthoracic
echocardiography imaging.

Figure 2. Preoperative three-dimensional
transthoracic echocardiography imaging.
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(a) (b)

(Edwards Lifesciences, Irvine, CA, USA). The
endocardial pacing lead was not removed as the
intraoperative test confirmed satisfactory pacing
function. The mitral valve was also repaired with a
"down-size" annuloplasty using a Rigid Saddle ring
(St Jude Medical, St Paul, MN, USA). Postoperative
3D transesophageal echocardiography confirmed
competent mitral and tricuspid valve closure (Figure
5). The patient had an uneventful recovery. Her follow-
up echocardiography 3 months after the operation
showed trivial TR only, with much improved bi-
ventricular function.

Discussion

Endocardial pacing lead-induced TR has not
been widely documented, either clinically or
echocardiographically.1 However, this complication is
expected to become increasingly important owing to the
worldwide aging trend and the expanding capabilities
of pacing devices or the implantable cardioverter-
defibrillators. In severe cases such as the present one, it
can result in congestive heart failure and tricuspid valve
surgery would be unavoidable. Although the underlying
mechanisms and the time course of the development of
TR remain largely unclear,1-3 significant lead-induced
TR was observed in 38% of patients 1-1.5 years Figure 3. Preoperative three-dimensional transesophageal

echocardiography imaging.

following lead placement.3 More importantly, such type
of TR was independently associated with much
worsened long-term survival.3 Previously it was believed
by many that a blunt-tipped pacing lead can hardly
perforate valve leaflet edge particularly due to the
mobility of the leaflet. Hence, it was even proposed that
the pacing lead may pass through "a natural hole" on
the leaflet, instead of truly penetrates it. Nevertheless,
our intra-operative finding does not support such
skepticism. Moreover, in a recent report,2 the pacing
lead-induced leaflet damage was identical as in the

Figure 4. Intra-operative surgical finding showed the pace-
maker lead perforated the tricuspid septal leaflet.

Figure 5. Postoperative three-dimensional transesophageal
echocardiography imaging.
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current case. A high index of suspicion for direct lead-
induced valvular injury is essential to early diagnose
this specific pathological condition and to limit its long-
term consequences.

It has been recognized that the mechanism and
the severity of endocardial lead-induced TR may not be
well evaluated by 2D echocardiography.1 Real-time 3D
echocardiography appears to be a promising technique
to appraise the mechanism of TR and may allow the
early detection of patients who will develop severe lead-
induced TR.1 Our current case illustrated how 3D
echocardiographic imaging was useful to clearly
delineate the location of the pacing lead and its impact
on the tricuspid valve. Even through the worsened heart
failure in this particular case may not be solely attributed
to pacing lead-induced damage, severe TR was
definitely the most important contributor to her
deteriorated cardiac function and symptoms. For
determining surgical indication and to plan the
appropriate intervention, it would be extremely helpful
to appreciate this rare etiology preoperatively.
Obviously, a better understanding of the mechanism of
lead-induced TR will also be essential to the future
development of preventive strategies.
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Multi-modality Imaging of a Subclavian Artery Pseudoaneurysm

VIKAS SINGH1 AND PRAKASH KUMAR2

From 1Department of Cardiology, Paras HMRI Hospital, Patna; 2Department of Cardiology, LPS Institute of
Cardiology, Kanpur, India

SINGH AND KUMAR: Multi-modality Imaging of a Subclavian Artery Pseudoaneurysm. Accurate diagnosis
and anatomical delineation as well as extent of pseudoaneurysm is important for the precise management of the
patient. A number of techniques like ultrasonography, doppler imaging, computed tomography angiography, magnetic
resonance angiography as well as conventional angiography are currently available. The image submitted shows the
delineation of a subclavian artery pseudoaneurysm by different imaging modalities. (J HK Coll Cardiol 2014;22:
9-11)

Angiography , Computed Tomography, Imaging, Pseudoaneurysm

Introduction

Pseudoaneurysms are encapsulated hematomas
that communicate with an artery because of an
incomplete seal by the media. Femoral artery
pseudoaneurysms are often seen by cardiologists1-3

particularly post-intervention; however subclavian
artery pseudoaneurysm is rarely encountered. Due to
their non-compressibility, relative proximity to vital
structures, likelihood of distal thromboembolism and
the unpredictable risk of rupture, they pose unique
challenges in the management. Accurate delineation of
the aneurysm is very important for efficient management
whether planned percutaneously or by open technique.
A number of techniques are available.

The pseudoaneurysm can be depicted by different
imaging modalities, each with its own pros and cons.
Pseudoaneurysm lacks the layers of arterial wall
compared to a true aneurysm.4 Moreover, the neck of
the pseudoaneurysm is wider compared to true
aneurysm. Ultrasonography5 can demonstrate a sac
communicating with the main cavity; however it
has its limitation in differentiating a true from a
pseudoaneurysm. Doppler can show the flow of blood
and thus the communication of the cavity with the main
sac. Computed tomography (CT) scan6 and magnetic
resonance angiography have the advantage of
identifying the walls of the aneurysm, and thus labeling
it as either true- or pseudoaneurysm. CT has the obvious
disadvantage in terms of radiation and the potential for
nephrotoxicity if dye is required.6 Magnetic resonance
imaging has the limitation of use in patients with
pacemakers and metallic prosthetic heart valves.

Surgery has been the traditional treatment of
choice for most of the cases.7 However, endovascular
stent graft placement is gaining popularity as an
alternative modality to open surgery.8,9 A glimpse of

Address for reprints:  Dr. Vikas Singh
Department of Cardiology, Paras HMRI Hospital, Patna, India

Email: dr.vikas.s@gmail.com
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PSEUDOANEURYSM IMAGING

Figure 1.  (a) High-resolution sonography  with colour flow imaging showing a well defined cystic mass  in the
mid part of the left subclavian artery.  On colour flow imaging  blood is seen flowing into it suggestive of
aneurysm; (b) 3D reconstruction of the sonography of left subclavian artery, showing the aneurysm; (c&d) CT
angiography of great vessels and left arterial system to the upper limb, showing a well defined aneurysmal
dilatation in subclavian artery; (e) 3D reconstruction of the CT angiography images; (f) Peripheral angiography
using iodinated contrast, showing a large aneurysm in the subclavian artery.
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the common techniques for demonstration are imaged
in the picture presented in a 40-year-old male presenting
with a post-gun shot subclavian artery pseudoaneurysm.

Case

This 40-year-old male had a history of gunshot
injury over left shoulder region a month prior to
presentation; and was being managed conservatively
with intercostals tube drainage for left hemothorax when
he started noticing weakness of left upper limb. Left
brachial plexus injury was suspected. Ultrasonography
of the neck was done for brachial plexus evaluation
which showed that infraclavicular part of brachial plexus
trunk was severed. In addition, there was a mass in distal
part of subclavian artery. On colour flow imaging blood
was seen flowing into it through a neck. CT-angiography
was done which showed it to be a pseudo-aneurysm in
distal part of left subclavian artery. Diagnostic
peripheral angiography of left upper limb was done
which showed a wide neck aneurysm, in the distal part
of left subclavian artery directed posteriorly and
superiorly.

Endovascular procedure was performed via
access through the right femoral artery. The
pseudoaneurysm was communicating with the main
subclavian artery via a large neck. Using 8F
multipurpose guiding catheter, pseudoaneurysm was
crossed with a floppy wire and then 0.035" exchange
wire was crossed. Endovascular exclusion of the
pseudoaneurysm was achieved with the deployment of
a 6x22 mm balloon expandable peripheral stent-graft
(Adventa, ATRIUM MEDICAL CORPORATION)
within the lumen of left subclavian artery. Completion
angiography showed complete closure and exclusion
of the pseudoaneurysm.
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