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Abstract Pseudoaneurysm of the mitral-aortic interval-
vular fibrosa (MAIVF) rarely forms on native aortic valve
after infective endocarditis (IE). It is often fatal because of
its rapid progress, high rates of rupture and recurrence, and
worsening effects on the systemic condition. Echocardi-
ography, especially transesophageal echocardiography,
plays an important role in the diagnosis and assessment of
this condition. We experienced a rare case of a patient with
an unfortunate course following native aortic valve IE.
After the patient had undergone surgical evacuation of a
blood clot due to the rupturing of an embolomycotic
cerebral aneurysm, a pseudoaneurysm of the MAIVF was
found. Aortic valve replacement and pseudoaneurysm
repair were performed 3 months after the neurosurgery.
Echocardiographic still images were obtained during these
two operations.

Keywords Pseudoaneurysm - Infective endocarditis -
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Introduction

Pseudoaneurysm of the left ventricular outflow tract is a
rare complication associated with infective endocarditis
(IE). Once a pseudoaneurysm forms, it is very unstable and
imposes the risk of rupture, which leads to cardiac dis-
ruption by pericardial tamponade, an eccentric jet causing
severe mitral regurgitation, or a fistula connecting the left
ventricle to the ascending aorta [1-3]. All of these
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conditions carry high morbidity and mortality [4, 5]. It is
therefore important to diagnose this complication and to
institute an appropriate surgical intervention. Few cases of
the formation of such an aneurysm have been reported for a
native aortic valve after IE. We encountered a patient with
a native aortic valve who presented a false aneurysm of the
mitral-aortic intervalvular fibrosa (MAIVF) during the
course of IE treatment.

Case description

A 24 year-old male with no medical history visited his
primary care physician complaining of general fatigue and
a fever of over 40°C. He was febrile and appeared septic.
He had undergone a dental procedure about 10 weeks
before his visit and had 7 weeks of low-grade fever. His
primary care physician suspected bacteremia caused by the
previous dental procedure and admitted him for antibiotic
treatment. Subsequent blood cultures revealed a Strepto-
coccus species. However, 3 weeks after the first adminis-
tration of antibiotics the patient still had persistent fever,
and he was eventually transferred to our hospital for further
scrutiny. On arrival, his vital signs were stable and he
showed no sign of distress. Physical examination revealed
a Grade II/IV diastolic murmur at the second intercostal
space. No skin lesion was noted and extremities did not
show any peripheral edema. Laboratory examination
appeared normal except for a slightly elevated white blood
cell (WBC) count of 9,100/mm> and a C-reactive protein
(CRP) of 1.21 mg/dl. Abdominal ultrasound examination
revealed mild splenomegaly. Transthoracic echocardiog-
raphy (TTE) revealed congenital bicuspid aortic valve,
Grade II aortic valve regurgitation, vegetation on the
noncoronary cusp of the aortic valve and on the anterior
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mitral valve leaflet, and abscess in the region of the
MAIVF. Left ventricular function was within normal lim-
its. There was no pericardial effusion. The patient was
diagnosed with aortic regurgitation resulting from IE.

Intravenous penicillin G 18 MU/day and gentamicin
180 mg/day were started, resulting in an improvement in
the bacterial endocarditis. Thirty-three days after admis-
sion, the patient suddenly collapsed. Computed tomography
(CT) showed subcortical hemorrhage on the left parietal and
temporal lobes. Surgical evacuation of the blood clot was
conducted immediately for brain decompression. Rupture
of an embolomycotic cerebral aneurysm following IE was
suspected; however, cultures of the resected tissue and
hematoma were negative. During the neurosurgery, we
conducted transesophageal echocardiography (TEE) and
found a 24 x 13 mm aneurysm in the region of the MAIVF.
No vegetation was observed on the aortic or mitral valve.
Aortic valve regurgitation progressed to Grade III.

About 3 months after the neurosurgery, an aortic valve
replacement was performed. Intraoperative TEE examina-
tion revealed a pulsatile 34 x 20 mm cavity in the MAIVF
close to the noncoronary cusp of a bicuspid aortic valve in
the mid-esophageal long-axis view. Systolic expansion and
diastolic collapse were observed within the area of the
MAIVF (Fig. 1). An aortic regurgitant jet into the cavity
was evident using color flow Doppler (Fig. 2). The defect
measured 8§ mm across. No sign of a rupture of the lesion to
the aorta or the left atrium was found. No vegetation was
found on either the aortic or the mitral valve, or in the
pseudoaneurysm.

Visual inspection of the aortic valve and the cavity
showed no vegetation or infective tissue (Fig. 3). The
surgeons directly closed the pseudoaneurysm. The bicuspid
aortic valve was excised and replaced with a prosthetic
aortic valve (SIM Regent® Valve 21 mm). TEE showed a
significant reduction in the flow in the cavity after
replacement.

His postoperative course was uneventful. A subsequent
TTE study showed no residual cavity. No bacteria were
detected in the tissue of the aortic valve. Blood cultures
were sterile throughout his hospital stay. The patient still
has right hemiplegia and Broca’s aphasia and is currently
undergoing rehabilitation.

Discussion

Pseudoaneurysms of the MAIVF are known to occur after
myocardial infarction, infective aortic endocarditis, aortic
valve replacement surgery, and blunt chest trauma, but are
relatively rare complications [1, 6].

The MAIVF, a fibrous structure constituting the base
of the aortic valve cusps, connects the left half of the
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Fig. 1 Systolic expansion and diastolic collapse were observed
within the area of the MAIVF. An pseudoaneurysm, AV aortic valve,
LA left atrium, LCA left coronary artery, RVOT right ventricle outflow
tract

Fig. 2 An aortic regurgitant jet into the cavity was evident using
color flow Doppler. AO aorta, LV left ventricle

non-coronary cusp to the adjacent third of the left coronary
cusp and ends at the anterior portion of the mitral valve
leaflet (Fig. 4). Normally, this zone is the only portion of
the aortic wall that does not face the ventricle. The
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Fig. 3 Visual inspection of the aortic valve and the cavity. The
operator is grasping the pseudoaneurysm with forceps
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Fig. 4 The location of the pseudoaneurysm of the MAIVF. TV
tricuspid valve. PV pulmonary valve. MV mitral valve. RCA right
coronary artery

epicardium and the epicardial fat cover the surface of the
MAIVF and separate the outflow tract of the left ventricle
from the pericardial cavity. Because the MAIVF is rela-
tively avascular, it has less resistance to infection than
other parts of the heart have. On the other hand, an infected
aortic regurgitant jet can strike the subvalvular structures,
contributing to the formation of pseudoaneurysms. In
addition, several studies have reported that the fibrous
tissue of the MAIVF in the congenital bicuspid aortic valve
was larger than that seen in normal subjects [7, 8].
Periannular extension is common, occurring in 10-40%
of all native valve IE cases and in 56-100% of prosthetic
valve IE cases. Abscesses are more common than pseud-
oaneurysms [4, 9, 10]. Abscesses may progress to pseud-
oaneurysms under the influence of systemic intravascular
pressures. It is not known exactly how often the pseud-
oaneurysms occur, but they are rarely reported. Once a
pseudoaneurysm develops, it is prone to rupture. Such a
rupture may occur in the pericardium, resulting in cardiac
tamponade; in the left atrium, resulting in an eccentric jet
of mitral regurgitation; or in the aorta, resulting in a fistula
connecting the left ventricle to the ascending aorta. All of
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these conditions are catastrophic. Patients with a perian-
nular extension of infection require urgent surgical inter-
vention. It is important to institute appropriate surgical
treatment in a timely fashion to decrease the risks of
morbidity and mortality. Therefore, echocardiographers
should distinguish pseudoaneurysms or fistulae from un-
ruptured abscess cavities preoperatively. TEE can demon-
strate continuous systolic and diastolic flow into and out
from pseudoaneurysms with color flow Doppler, but
abscesses are smaller and nonpulsatile [1, 2].

Intraoperatively, we anesthesiologists should assess not
only the obvious dysfunctional valve but also the other
valves and contiguous structures, which may include
pseudoaneurysms. Post-cardiopulmonary bypass images
should confirm the adequacy of the repair or replacement
and document the successful closure of pseudoaneurysms
or fistulae.

In the present case, TTE revealed an abscess in the
region of the MAIVF on the day of admission, and the
patient was started on antibiotics. Early in the treatment
course of antibiotic therapy, he suffered from intracranial
hemorrhage due to the rupture of an embolomycotic cere-
bral aneurysm, and TEE revealed the pseudoaneurysm of
the MAIVF. Pseudoaneurysm and persistent vegetation
after systemic embolization are factors indicating a need to
consider surgical intervention. Aortic valve replacement
and MAIVF abnormality repairment were performed, and
we confirmed adequate valve replacement and successful
closure of the pseudoaneurysm.

Acknowledgments
departmental sources.

Support was solely from institutional and/or

References

1. Agirbasli M, Fadel BM. Pseudoaneurysm of the mitral aortic
intervalvular fibrosa: a long-term complication of infective
endocarditis. Echocardiography. 1999;16:253-7.

2. Afridi I, Apostolidou MA, Saad RM, Zoghbi WA. Pseudoaneu-
rysms of the mitral-aortic intervalvular fibrosa: dynamic charac-
terization using transesophageal echocardiographic and Doppler
techniques. J Am Coll Cardiol. 1995;25:137-45.

3. Bansal RC, Graham BM, Jutzy KR, Shakudo M, Shah PM. Left
ventricular outflow tract to left atrial communication secondary to
rupture of mitral-aortic intervalvular fibrosa in infective endo-
carditis: diagnosis by transesophageal echocardiography and
color flow imaging. J] Am Coll Cardiol. 1990;15:499-504.

4. Baddour LM, Wilson WR, Bayer AS, Fowler VG Jr, Bolger AF,
Levison ME, Ferrieri P, Gerber MA, Tani LY, Gewitz MH, Tong
DC, Steckelberg JM, Baltimore RS, Shulman ST, Burns JC,
Falace DA, Newburger JW, Pallasch TJ, Takahashi M, Taubert
KA; Committee on Rheumatic Fever, Endocarditis, and
Kawasaki Disease; Council on Cardiovascular Disease in the
Young; Councils on Clinical Cardiology, Stroke, and Cardio-
vascular Surgery and Anesthesia; American Heart Association;
Infectious Diseases Society of America. Infective endocarditis:



J Anesth (2010) 24:260-263

263

diagnosis, antimicrobial therapy, and management of complica-
tions: a statement for healthcare professionals from the Com-
mittee on Rheumatic Fever, Endocarditis, and Kawasaki Disease,
Council on Cardiovascular Disease in the Young, and the
Councils on Clinical Cardiology, Stroke, and Cardiovascular
Surgery and Anesthesia, American Heart Association: endorsed
by the Infectious Diseases Society of America. Circulation.
2005;111:e394-434.

. Anguera I, Miro JM, Vilacosta I, Almirante B, Anguita M,
Muiioz P, Roman JA, de Alarcon A, Ripoll T, Navas E,
Gonzalez-Juanatey C, Cabell CH, Sarria C, Garcia-Bolao I,
Farinas MC, Leta R, Rufi G, Miralles F, Pare C, Evangelista A,
Fowler VG Jr, Mestres CA, de Lazzari E, Guma JR; Aorto-
cavitary Fistula in Endocarditis Working Group. Aorto-cavitary
fistulous tract formation in infective endocarditis: clinical and
echocardiographic features of 76 cases and risk factors for mor-
tality. Eur Heart J. 2005;26:288-97.

10.

. Tak T. Pseudoaneurysm of mitral aortic intervalvular fibrosa.

Clin Med Res. 2003;1:49-52.

. Qizilbash AH, Schwartz CJ. False aneurysm of left ventricle due

to perforation of mitral-aortic intervalvular fibrosa with rupture
and cardiac tamponade. Rare complication of infective endocar-
ditis. Am J Cardiol. 1973;32:110-3.

. Bansal RC, Moloney PM. Echocardiographic feature of mycotic

aneurysm of the left ventricular outflow tract caused by perfo-
ration of mitral-aortic intervalvular fibrosa. Circulation. 1983;
67:930-4.

. Middlemost S, Wisenbaugh T, Meyerowitz C, Teeger S, Essop R,

Skoularigis J, Cronje S, Sareli P. A case for early surgery in
native left-sided endocarditis complicated by heart failure: results
in 203 patients. J] Am Coll Cardiol. 1991;18:663-7.

Fernicola DJ, Roberts WC. Frequency of ring abscess and cuspal
infection in active infective endocarditis involving bioprosthetic
valves. Am J Cardiol. 1993;72:314-23.

@ Springer



	Pseudoaneurysm of the mitral-aortic intervalvular fibrosa  on a native aortic valve following infective endocarditis
	Abstract
	Introduction
	Case description
	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


