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Successful Repair of a Large Pseudoaneurysm of the L eft
Ventricle Late after Mitral Valve Replacement Dueto Rupture of
the Papillary Muscle Following Acute Myocar dial I nfarction

Yoshiharu Nishimura, Yoshitaka Okamura, Yasuzo Noguchi, Shuji Yamamoto,
Atsutoshi Hatada, and Takahiro Hisaoka

We present arare case demonstrating a lar ge pseudoaneurysm of the left ventricle late after
mitral valve replacement due to rupture of the papillary muscle following acute myocar dial
infarction. A 52-year-old man, who had undergone mitral valve replacement 7 months previ-
oudly, presented with severe congestive heart failure. Echocar diography and computed tomog-
raphy of the chest demonstrated a lar ge pseudoaneurysm of theleft ventricle. The patch repair
of theorifice of the pseudoaneurysm was successfully performed. (Ann Thorac Cardiovasc Surg

2004; 10: 386-8)
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I ntroduction

Pseudoaneurysm of the left ventricleisarare cardiac dis-
ease that occurs after myocardial infarction or cardiac
surgery.® This report describes an unusual case demon-
strating a large pseudoaneurysm of the left ventricle late
after mitral valve replacement for papillary muscle rup-
ture due to acute myocardial infarction, which was re-
paired successfully.

Case Report

A 52-year-old man was admitted to our hospital with a
complaint of progressive severe dyspnea. The patient had
a history of acute myocardial infarction combined with
papillary muscle rupture of the mitral valve 7 months pre-
vioudly. At that time, coronary angiography revealed com-
plete occlusion of the atrioventricular branch of the right
coronary artery. Coronary intervention was not indicated.
The patient had successfully undergone mitral valve re-
placement using a 27-mm prosthesis (Carbomedics Inc.,
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Austin, TX) following rupture of the posteromedial pap-
illary muscle without any findings of aneurysmal change
or surgical injury on the posterolateral wall of the left
ventricle.

On this admission, chest X-ray showed an enlarged
cardiac silhouette and severe pulmonary congestion.
Echocardiography demonstrated alarge abnormal cardiac
chamber adjacent to the lateral wall of the left ventricle
(Fig. 1). Doppler echocardiography demonstrated to-and-
frosignalsina3 cm myocardia defect in the lateral wall.
There was no perivalvular leak and no prosthetic valve
dysfunction observed. Computed tomographic scan of the
chest demonstrated a large mass along the posterolateral
wall of the left ventricle (Fig. 2). Thesefindings provided
adiagnosis of congestive heart failure caused by alarge
pseudoaneurysm of the left ventricle. Theinotropic agent
and intra-aortic balloon pumping was required to main-
tain hemodynamics of this patient.

Urgent surgery was conducted via median sternotomy
under cardiopulmonary bypass on July 12, 2002. Dense
adhesion after the previous surgery was recognized. The
pseudoaneurysm extended to the | eft posterolateral side
of the left ventricular wall and was contained by pericar-
dium adhering to the left pleura. The sac of the
pseudoaneurysm was incised from the epicardial surface
of the diaphragmatic aspect without opening other car-
diac chambers. There were no thrombi or clotsin the
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Fig. 1. Preoperative echocardiogram.
LV; Left ventricle, Ps; Pseudoaneurysm, Arrow; Orifice

A: Echocardiogram clearly demonstrated a large pseudoaneurysm adjacent to the left ventricle.

B: The orifice of the pseudoaneurysm measured 3 cm in diameter.

Fig. 2. Preoperative computed tomographic scan of the chest.
Computed tomographic scan of the chest demonstrated alarge
left ventricular pseudoaneurysm (arrows).

pseudoaneurysm and the surface of the inner layer was
smooth. A round defect in the myocardium forming the
communicating neck between the pseudoaneurysm and
theleft ventricle was located in the lateral wall of the left
ventricle, The defect measured 3 cm in diameter and the
epicardial tissues around the defect were thick and firm.
Purse string sutures were placed around the defect using
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2-0 polypropylene, then the defect was closed by patch
repair using a Dacron graft with 2-0 pledgeted mattress
sutures. An additional 2-0 polypropylene running suture
was then placed along the edge of the patch. The patch
was covered by the pseudoaneurysmal wall with reinforce-
ment by Gelatin Resorcine Formol glue. The patient was
weaned uneventfully from cardiopulmonary bypass.

Postoperative cardiac function was improved satisfac-
torily. Postoperative echocardiography demonstrated no
residual leak from the repair site. Although plication of
theleft diaphragm was needed due to phrenic nerve palsy,
the patient was discharged and reported an active life at
the 18 months foll ow-up examination.

Discussion

It is well documented that pseudoaneurysm of the left
ventricle rarely devel ops after myocardial infarction, sur-
gery, trauma, or infection.*® This case represents an un-
usual presentation of a pseudoaneurysm of the left ven-
tricle occurring after myocardial infarction and mitral
valve replacement. Inthis caseg, initia cardiac rupture was
manifested as a posteromedial papillary muscle rupture
of the mitral valve due to acute myocardial infarction and
mitral valve replacement preserving a posterior |eaflet was
successfully performed without postoperative massive
bleeding from the chest drainage tube. However, alarge
pseudoaneurysm gradually developed late after mitral
valve replacement.

Pseudoaneurysm may develop after acute rupture of
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theinfarcted myocardium when the ruptureisrarely com-
pressed by adhesion of the surrounding pericardium. Fur-
thermore, a pseudoaneurysm may a so occur as atype of
cardiac rupture after mitral valve replacement. Late rup-
ture of the left ventricle may appear days to years after
mitral valve replacement and presents as a
pseudoaneurysm.® Regarding the possible mechanism of
left ventricular rupture in the present case, an important
etiologic factor was the intrinsic myocardial disease of
ischemic origin rather than technical injury to the ven-
tricular wall during mitral valve replacement. The site of
left ventricular perforation was near the base of the pap-
illary muscle, whichisclassified asatypell rupture based
on acriteria proposed by Treasure and colleagues.® This
infarcted area, which did not cause transmural disruption
at the time of mitral valve replacement, may have finally
caused a full-thickness rupture into a pseudoaneurysm
contained by surrounding pericardial tissue. Asto the
possible mechanism of this ventricular rupture, it isre-
ported that untethering of the left ventricle occurs after
mitral valve replacement and this promotesincreased lon-
gitudinal stressin theleft ventricle,>” which may convert
the weakened infarcted areato atransmural rupture con-
tained in the surrounding tissue resulting in pseudoan-
eurysmin the presented case. Differing from the presented
case, dual rupture of the left ventricle and papillary
muscle, pseudoaneurysm and mitral regurgitation, were
also reported as rare conditions.®

Although a pseudoaneurysm is asymptomatic when
small, it usually grows rapidly and is prone to rupture.?
Risk of embolization with thrombotic material in the cav-
ity of the pseudoaneurysm was also reported.® This case
presented with congestive heart failure and severe dysp-
nea due to extra-output flow to the aneurysmal cavity,
therefore urgent surgical treatment was necessary. The
principle of surgical treatment is closure of the ventricu-
lar wall defect. Direct closure and patch repair including
ventriculoplasty of Dor were reported as surgical proce-
dures.389 |n the present case, the fibrous tissue around
the ventricular defect was firm enough to anchor sutures
and patch repair was successfully performed. It is aso
important that adhesiolysisis required during repeated
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median sternotomy. To avoid the risk of median sterno-
tomy, left thoracotomy may provide better access to left
ventricular pseudoaneurysm in selected cases.™?

Conclusion

An unusual case of alarge pseudoaneurysm of the left
ventricle late after mitral valve replacement for papillary
muscle rupture due to acute myocardial infarction was
successfully treated by patch repair.
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