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Case Report
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The patient is a 75-year-old man with a history significant for hypertension and congestive heart failure who underwent a
bioprosthetic aortic valve replacement secondary to acute onset of aortic insufficiency. Cultures of the native valve were positive
for Staphylococcus epidermidis sensitive to nafcillin and intravenous cefazolin was initiated. On postoperative day 24, he developed
acute decompensated heart failure. A transesophageal echocardiogram demonstrated a structurally abnormal mitral valve with
severe regurgitation, anterior and posterior leaflet vegetations, and scallop prolapse. There was also evidence of a mitral-aortic
intervalvular fibrosa pseudoaneurysm (P-MAIF) with systolic expansion and flow within the aneurysm. Antibiotic treatment
was changed from cefazolin to vancomycin for presumed development of methicillin-resistant Staphylococcus. He subsequently
underwent a bioprosthetic mitral valve replacement and has restoration of health without sequella. This case highlights the
development of a P-MAIF as a rare complication of both aortic or mitral valve replacement and infective endocarditis.

1. Introduction

The mitral-aortic intervalvular fibrosa (MAIF), also known
as the mitral-aortic membrane, is a fibrous region of the
heart that connects the anterior mitral leaflet to the posterior
aortic root and communicates with the left ventricular out-
flow tract. The location of this segment and its involvement
in the functional integrity between the mitral and aortic valve
is clinically significant. As a consequence of its poor vascu-
larization, this structure is the weakest segment of the aortic
ring and is susceptible to injury during aortic or mitral valve
replacement or destruction from infective bacterial endo-
carditis [1]. Damage can lead to development of an interval-
vular fibrosa pseudoaneurysm (P-MAIF), which may cause
rare and potentially life-threatening complications such as
severe mitral regurgitation, rupture resulting in cardiac
tamponade or hemoperitoneum, left ventricular fistula for-
mation, coronary artery compression presenting as chest
angina, pulmonary hypertension from pulmonary artery

compression, and thrombosis causing a cerebrovascular acci-
dent or even death [2]. This is a case of an elderly male who
initially underwent replacement of his aortic valve for severe
aortic regurgitation that was subsequently found to have
infective endocarditis prompting antibiotic treatment. His
postoperative course was complicated by development of
acute mitral regurgitation from a P-MAIF.

2. Case Presentation

The patient is a 75-year-old man with a medical history sig-
nificant for hypertension and new onset congestive heart
failure with acute severe aortic insufficiency who underwent
aortic valve replacement with a bioprosthetic valve after pre-
senting with progressive dyspnea and fatigue with minimal
exertion. Preoperative transthoracic echocardiogram (TTE)
demonstrated a left ventricular ejection fraction of 65–70%,
severe aortic regurgitation with left ventricular dilation (a left
ventricle end diastolic diameter of 6.8 cm and a left ventricle



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
DEC 2012 2. REPORT TYPE 

3. DATES COVERED 
  00-00-2012 to 00-00-2012  

4. TITLE AND SUBTITLE 
Subacute Staphylococcus epidermidis Bacterial Endocarditis
Complicated byMitral-Aortic Intervalvular Fibrosa Pseudoaneurysm 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Tripler Army Medical Center,Department of Internal Medicine,1 Jarrett
White Road,Honolulu,HI,96819 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 
 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 
Same as

Report (SAR) 

18. NUMBER
OF PAGES 

4 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



2 Case Reports in Cardiology

end systolic diameter of 4.6 cm) and was negative for valvular
vegetations or mitral valve tethering. Cardiac catheterization
was negative for coronary artery stenosis. His white blood cell
count was 7.2×109/L, hemoglobin was 10.2 g/dL, hematocrit
was 30.8%, platelet count was 151 × 109/L, blood urea
nitrogen was 38 mg/dL, and creatinine was 1.2 mg/dL with a
glomerular filtration rate of 55.9. Intra-operatively, he was
noted to have an abnormal appearing aortic valve. On histo-
logic examination of the native valve, it was found to have
valvular necrosis with inflammation and gram positive
cocci bacterial overgrowth that was consistent with infective
endocarditis. Cultures of the aortic valve grew Staphylococcus
epidermidis sensitive to nafcillin. He was subsequently treated
with cefazolin (renally dosed for a GFR of less than 30%). His
postoperative course was complicated by development of a
third degree atrioventricular block for which he underwent
pacemaker placement one week later. Placement of the
pacemaker leads was performed using sterile technique and
without evidence of a break in sterility.

On postoperative day 24, he re-presented with worsening
shortness of breath, atrial fibrillation/flutter, and evidence of
acute decompensated heart failure. A transesophageal echo-
cardiogram (TEE) was performed demonstrating a struc-
turally abnormal mitral valve with acute severe regurgitation,
anterior and posterior mitral valve leaflet vegetations, and a
torn mitral valve cord with scallop prolapse (Figure 2). He
was also found to have a P-MAIF with evidence of systolic
expansion and flow within the aneurysm in addition to
shunt flow through the aneurysmal segment of the MAIF
(Figures 1, 3, and 4). There was no evidence of chordate
rupture or oscillating mass on TEE. He was afebrile and had
no symptoms consistent with infective endocarditis. How-
ever, blood cultures were positive methicillin-resistant Staph-
ylococcus epidermidis and antibiotic treatment was changed
to vancomycin for a total of 6 weeks.

He subsequently underwent mitral valve replacement
with a bioprosthetic valve and currently has resolution of
health without sequella. During the mitral valve replacement
the bioprosthetic aortic valve was noted to be normal in
appearance without evidence of infection. On histologic
examination of the mitral valve, it was found to have gram
positive cocci bacterial overgrowth that was consistent with
infective endocarditis and concern for partially treated annu-
lar abscess. Cultures of the mitral valve demonstrated devel-
opment of a methicillin-resistant bacteria matching the
strain of Staphylococcus epidermidis found from the aortic
valve and blood cultures. He subsequently completed a sec-
ond 6-week course of intravenous vancomycin. He has since
had restoration of health without further sequella.

3. Discussion

A P-MAIF is an anatomic poach between the medial wall of
the left atrium and the aorta that communicates with the left
ventricular outflow tract. Complications of a P-MAIF are
rare but severe and include perforation, left ventricular fis-
tula formation, cardiac tamponade, severe mitral regur-
gitation (as our patient developed), coronary artery or
pulmonary artery compression, and death [2]. It is most

Figure 1: Transesophageal echocardiogram (TEE) showing the
aortic valve, mitral valve, and mitral-aortic intervalvular fibrosa
(red arrow) with adjacent pseudoaneurysm (P-MAIF).

Figure 2: TEE showing scallop prolapse of the anterior mitral leaflet
and severe mitral regurgitation (red arrow).

frequently associated with aortic valve surgery and active or
prior endocarditis [3]. Our patient had both a history of
aortic valve endocarditis and recent aortic valve replacement.

Waldhausen et al. first described this entity in 1966 in a
case involving a young boy who sustained a severe precordial
trauma [4]. Since that time, a comprehensive review pub-
lished by Sudhakar et al. in 2010 documented less than 100
patients with a P-MAIF after examining 5 case series and 62
case reports. In the absence of complications, patients with
a P-MAIF are usually asymptomatic [3]. However, the most
reported presentation was the evidence of an infection from
active endocarditis [3]. Other clinical manifestations include
shortness of breath, congestive heart failure, cerebral vascular
accidents or other embolic events, and chest pain [3].
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Figure 3: TEE depicting systolic ballooning of the aneurysmal segment of the P-MAIF (yellow arrow) and Doppler evidence of flow within
the P-MAIF (red arrow).

Figure 4: TEE of the mitral valve and P-MAIF demonstrating flow through the P-MAIF (red arrow) and shunt flow through the aneurysmal
segment (yellow arrow) of the mitral-aortic intervalvular fibrosa (arrow head).

Diagnosis is made by visualization of systolic expansion
and diastolic collapse of the P-MAIF, along with systolic tur-
bulent flow seen on echocardiogram [5]. Diagnosis is more
accurate with a transesophageal echocardiogram than with a
transthoracic echocardiogram and the sensitivity may
increase up to 90% from 43%, respectively [5]. Other testing
modalities include coronary angiography to evaluate for
coronary compression or atherosclerotic coronary disease
and computed tomography or magnetic resonance imaging
to evaluate the extent of a pseudoaneurysm and its effect on
adjacent structures within the chest [3].

Management of a P-MAIF is an early surgical correction
to prevent complications associated with a P-MAIF. The most
employed surgical procedure is an aortic valve replacement.
However, a variety of surgeries have been documented in the
literature to include percutaneous pseudoaneurysm repair,

mitral valve repair with coronary artery bypass, resection of
the aneurysm, and heart transplantation [6]. In this case,
despite aortic valve replacement and antibiotic therapy, the
patient had further mitral valve destruction with resultant
intervalvular fibrosa aneurysm and shunt flow through a tear
in the aneurysmal segment with severe eccentric anterior
mitral leaflet regurgitation. The patient required mitral valve
replacement within two months from his initial aortic valve
replacement. Furthermore, the early development of the
third degree atrioventricular block in this patient’s postoper-
ative course may have been suggestive of an annular process
with possible P-MAIF or annular abscess. It is important
to note that as the patient underwent pacemaker placement
there is always the possibility of bacteremia and endocarditis
secondary to inducing infection during the procedure.
However, in this patient this is unlikely due to the sterile
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fashion in which the leads were introduced and placed. Our
case is unique in the fact that our patient presented without
signs or symptoms of infective endocarditis and had bacterial
involvement of both his aortic and mitral valves. This may
also represent a case in which an annular abscess was
partially treated and led to the development of a P-MAIF.
This case has resulted in a change in the hospital policy at our
institution to now include the requirement for peroperative
transesophageal echocardiogram prior to all open heart
surgeries, especially given the absence of evidence suggesting
endocarditis in this patient.

Disclosure

The views expressed in this paper are those of the author(s)
and do not reflect the official policy or position of the
Department of the Army, Department of Defense, or the U.S.
Government.

Conflict of Interests

All authors meet criteria for authorship and had access to
data, and neither the corresponding author nor other authors
have any conflict of interests.

References

[1] A. R. Moarref and A. Aslani, “Pseudoaneurysm of the mitral-
aortic intervalvular fibrosa,” Iranian Cardiovascular Research
Journal, vol. 3, no. 2, pp. 116–118, 2009.

[2] J. S. Cavalcanti, N. C. de Melo, and R. S. de Vasconcelos, “Mor-
phological study of the human mitral-aortic intervalvular
fibrosa,” Brazilian Journal of Morphological Sciences, vol. 22, pp.
37–40, 2005.

[3] S. Sudhakar, A. Sewani, M. Agrawal, and B. F. Uretsky,
“Pseudoaneurysm of the mitral-aortic intervalvular fibrosa
(MAIVF): a comprehensive review,” Journal of the American
Society of Echocardiography, vol. 23, no. 10, pp. 1009–1018,
2010.

[4] J. A. Waldhausen, E. L. Petry, and G. J. Kurlander, “Successful
repair of subvalvular annular aneurysm of the left ventricle,”
The New England Journal of Medicine, vol. 3, no. 18, pp. 984–
987, 1966.

[5] H. W. Kim and C. H. Chung, “Mitral-aortic intervalvular fib-
rosa pseudoaneurysm resulting in the displacement of the left
main coronary artery after aortic valve replacement,” Journal of
Thoracic and Cardiovascular Surgery, vol. 139, no. 2, pp. e18–
e20, 2010.

[6] M. Xie, Y. Li, T. O. Cheng et al., “Pseudoaneurysm of the mitral-
aortic intervalvular fibrosa,” International Journal of Cardiology.
In press.


