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CASE REPORT

Impact of cardiac magnet resonance imaging on
management of ventricular septal rupture after acute
myocardial infarction
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A 74-year-old man was admitted to the cardiac cath-
eterization laboratory with acute myocardial infarction. Gassenmaier T, Gorski A, Aleksic I, Deubner N, Weidemann F,
After successful angioplasty and stent implantation into Beer M. Impact of cardiac magnet resonance imaging on man-
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provided detailed information on size and localization of
the ruptured septum by the use of fast MRI sequences.
Moreover, the MRI revealed that the ventricular sep-
tal rupture was within the myocardial infarction area,

which was substantially larger than the rupture. As the INTRODUCTION
patient’s condition worsened, he was intubated and Ventricular septal rupture after myocardial infarction is
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a rare complication but associated with a high mortality
rate!"”, Cardiac magnetic resonance imaging (MRI) can
provide detailed information on size and localization of
the ruptured myocardium with respect to the myocardial
infarction zone. We present a case of postinfarction ven-
tricular septal rupture that was examined via cardiac MRI
prior to surgical repair.

CASE REPORT

A 74-year-old man presented with a new episode of chest
pain to his local general practitioner. Because the on-site
electrocardiogram (ECG) showed ST-segment elevations,
the patient was referred directly to our cardiac catheter-

ization laboratory.

Physical examination showed hypotension but no
dyspnea and no peripheral edema. The 12-lead ECG
demonstrated sinus rhythm with a heart rate of 80/min,
ST-segment elevation in the inferior leads (I, I, and
aVF), and ST-segment depression in leads V3 to V5.
Cardiac catheterization showed an occlusion of the right
coronary artery, which was successfully recanalized by
angioplasty and implantation of a bare metal stent. It was
decided to postpone additional stenosis of the left main
artery and the left circumflex artery for intervention in a
later session. Afterwards, the patient was initially symp-
tom-free with persistent hypotonic blood pressure. Echo-
cardiography showed inferior wall akinesis with preserved
left ventricular function and no aneurysm or ventricular
septal defect.

The following day, the patient developed cardiogenic
shock with supraventricular tachycardia. Echocardiogra-
phy showed septal dyskinesia, a ventricular septal rupture
basal inferoseptal of about 8 mm, and a left-to-right
shunt of about 30%. Medical therapy included a daily
dose of 100 mg aspirin, 75 mg clopidogrel, 40 mg sim-
vastatin, and 2.5 mg fondaparinux. Norepinephrine was
applied, adapted to the mean arterial blood pressure at a
target pressure of 60-70 mmHg, Because the patient was
stable at this mean arterial pressure of only 70 mmHg de-
spite administration of norepinephrine and considering
the high operative mortality, it was decided to first adopt
a conservative approach and gain additional information
in order to plan surgical repair.

Therefore, the next day, a cardiac MRI in short axis
and four-chamber view was performed on a MAGNE-
TOM" Avanto 1.5 Tesla (Siemens AG Sector Healthcare,
Erlangen, Germany). The main questions were size and
localization of MI, and whether the rupture was located
inside nonviable tissue or surrounded by viable tissue for
surgical closure of the myocardial defect. The MRI was
performed under emergency conditions and administra-
tion of analgesics and sedatives. Heart rate during MRI
was 105 beats/min. The ventricular septal rupture first
diagnosed by echocardiography was confirmed by cardiac
MRI. Although the patient was under mild sedation, there
was severe movement of the patient, making fast MRI
sequences necessary. Therefore, a fast HASTE 2D for
morphologic analysis, a fast SSFP LGE (7 heart beats),
and a SSFP cine (not shown) were performed and al-
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lowed sufficient discrimination between scar, edema, and
movement artifacts. Using these sequences, the rupture
previously described by echocardiography was detected
in the posterior septum with a defect size of about 2 cm
and a surrounding wall edema with a diameter of about 4
cm. Late Gadolinium enhancement (LGE) imaging with
PSIR-SSFP revealed an infarction area reaching from
basal septal inferior to apical inferolateral, which, with a
size of 3-4 cm, was substantially larger than the ventricu-
lar septal defect. Furthermore, it showed that the defect
was within the infarction area (Figure 1).

As the patient’s condition worsened, he was intubated
and had an intra-aortic balloon pump (IABP) implanted.
Extracorporeal membrane oxygenation (ECMO) was ini-
tiated three days after the initial event, bridging the time
until surgical repair in order to relieve secondary end or-
gan failure, namely acute renal and liver failure.

During the following days, the patient’s situation
improved, and surgery could be performed on day six
after the onset of the myocardial infarction based on the
results of cardiac MRI, knowing the extent of the septal
defect, and the fact that viable tissue existed, making sur-
gical repair of the defect possible.

Three target vessels were revascularized utilizing the
left internal thoracic artery and saphenous vein grafts.
The left ventricle was longitudinally opened posteriorly
and parallel to the septum. The excision of the fragile in-
farction zone resulted in a large septum defect. The myo-
cardial edges were stabilized with Teflon felts in sandwich
technique, and the defect was covered with a Dacron
patch reaching from the posterior mitral annulus to the
left ventricular apex. The anterolateral papillary muscle
had to be refixed. The intraoperative echo showed a com-
petent mitral valve and no residual shunt.

The ECMO-support was continued until the first
and the IABP-support until the fourth postoperative
day. After prolonged weaning, the patient was eventually
discharged to rehabilitation in subjective well-being al-
most two months after the initial event. He is alive and in
NYHA class II six months after the operation.

DISCUSSION

In a patient with acute myocardial infarction, cardiac MRI

was able to provide detailed information on size, local-
ization, and tissue integtity of the ruptured septum with
respect to the myocardial infarction zone.

Cardiac MRI has previously been utilized for char-
acterization of ventricular septal defects, eg., following
P4 Nonetheless, none of these patients had
been in a critical condition when cardiac MRI was per-

chest trauma

formed. To the best of our knowledge, this case report is
the first description of post-infarction ventricular septal
rupture by the use of cardiac MRI in an intensive care
patient with cardiogenic shock and subsequent successful
surgical repair.

Interestingly, previous implantation of coronary bare-
metal or drug-eluting stents is not a contraindication for
cardiac MRI since various studies have confirmed the
safety of both in MRI at 3 Tesla or less™ . Operative
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Figure 1 Cardiac magnet resonance imaging revealed size and localization of the ruptured septum with respect to the myocardial infarction zone. Ven-
tricular septal rupture in the infarction zone. A: Late Gadolinium enhancement in short axis view; B: On TRUFI localizer; C: On HASTE in short axis view; D: Long axis
view. Solid arrows indicate ventricular septal rupture, dashed arrows indicate myocardial infarction zone.

mortality is about 54% if the surgical repair is performed
within seven days from acute myocardial infarction'",
Both timing and method of choice for correction of
ventricular septal defect are still being debated”, and per-
cutaneous closure of ventricular septal defects is a new
alternative to surgical repairm. Howevet, to date, no stud-
ies have compared this new approach to surgical correc-
tion.

As postmyocardial infarction ventricular septal rup-
ture is a severe and life-threatening complication, several
limitations such as heart rate or circulatory stability ex-
ist for performing cardiac MRI in critically ill patients.
Therefore, cardiac MRI may not be applicable in all pa-
tients, and its overall role in acute postinfarction ventricu-
lar septal defect can be considered marginal. However,
when being performed, it can provide precise informa-
tion on localization and size of the defect with respect
to the myocardial infarction zone, which is of particular
interest before surgical correction.
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