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SUMMARY

Introduction Ventricular septal rupture (VSR) in the acute myocardial infarction (AMI) is a rare but
very serious complication, still associated with high mortality, despite significant improvements in
pharmacological and surgical treatment. Therefore, hybrid approaches are introduced as new thera-
peutical options.

Case Outline We present an urgent hybrid approach, consisting of the initial percutaneous coronary
intervention (PCI) of the infarct-related artery, followed by immediate surgical closure of the ven-
tricular septal rupture, for treatment of high risk, hemodynamically unstable female patient with AMI
caused by one-vessel disease and complicated by VSR and cardiogenic shock. Since the operative
risk was also very high (EUROSCORE Il 37%), this therapeutic decision was based on the assumption
that preoperative PCl could promptly establish blood flow and thereby lessen the risks, duration and
complexity of urgent cardiosurgical intervention, performed on the same day. This approach proved
to be successful and the patient was discharged from the hospital on the fifteenth postoperative day
in stable condition.

Conclusion In selected cases, with high operative risk and unstable hemodynamic state due to AMI
complicated by VSR, urgent hybrid approach consisting of the initial PCl followed by surgical closure
of VSR may represent an acceptable treatment option and contribute to the treatment of this complex

group of patients.
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INTRODUCTION

Ventricular septal rupture (VSR) in the acute
myocardial infarction (AMI) is a rare but very
serious complication, still associated with high
mortality. Despite significant improvements in
medical treatment and revascularization and
surgical techniques, mortality ranges from
24%-87% in surgically and higher than 90%
in medically treated patients [1, 2, 3]. The
diagnosis is confirmed by echocardiography,
which differentiates VSR from the acute mi-
tral regurgitation, and locates and quantifies
the rupture. Left ventricular dysfunction and
magnitude of the left-to-right shunt are pri-
mary determinants of survival, as well as of
the acute and chronic heart failure. Accord-
ing to current guidelines for diagnosis and
treatment of AMI, early surgical repair of the
ventricular septal defect (with concomitant
bypass surgery, if required) is the treatment
of choice, even in hemodynamically stable
patients, since there is always a risk of rup-
ture extension and hemodynamic collapse
[4]. Still, the operative risk is high, especially
in hemodynamically unstable patients [3, 5].
Therefore, hybrid approaches are introduced
as new therapeutical options.

CASE REPORT

An 80-year-old woman was admitted to Coro-
nary Care Unit (CCU) with clinical and elec-
trocardiographic signs of the anterior AMI,
accompanied by congestive heart failure and
harsh systolic murmur along the left paraster-
nal border. According to history data, she had
chest pain on the evening before, but contin-
ued to be active and carry out home jobs. The
following day, the chest pain recurred and was
followed by dyspnea and fatigue, so she decid-
ed to go to hospital. On admission, the patient
was adynamic, hypotensive, oliguric, with cold
extremities and the heart rate was 100/min.
Laboratory findings showed increased levels
of troponin I (3,8 pg/L) and decreased creati-
nine clearance (50 ml/min), while the rest was
within normal limits. Echocardiographic exam
revealed 13 mm wide defect in the apical part of
the ventricular septum, with significant left-to-
right shunt (pressure gradient 75 mmHg) (Fig-
ure 1). Left ventricular systolic function was
severely depressed — the apex was entirely aki-
netic, septum and anterior wall were severely
hypokinetic, the overall ejection fraction (EF)
was 30% (biplane method). Based on tricuspid
regurgitation 2-3+, indirectly estimated pres-
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Figure 1. Echocardiographic findings showing VSR

sure in pulmonary artery was 61 mmHg. Treatment was
started initially with diuretics, nitrates and inotropes, but
since hemodynamic instability persisted despite medical
therapy, urgent coronary angiography was performed in
order to proceed with surgical treatment as soon as pos-
sible. Coronary angiogram showed one-vessel disease,
i.e. thrombotic occlusion of the “hook like” left coronary
artery (LAD) in its proximal part. Immediately formed
Heart team, consisting of cardiologist from the CCU, in-
terventional cardiologist and cardiac surgeon, decided that,
because of extremely high operative risk (EUROSCORE II
37%), percutaneous coronary intervention (PCI) of the in-
farct related artery should be performed before surgery, in
order to establish coronary blood flow as soon as possible
and decrease risk, duration and complexity of the cardio-
surgical intervention. Optimized balloon angioplasty was
performed on proximal part of LAD (Figure 2) and, since
adequate TIMI flow was achieved, the coronary stent was
not implanted in order to lessen the risk of bleeding by
withdrawal of loading dose of dual antiplatelet therapy.
The patient was operated on the same day - successful
surgical closure of VSR with patch plastic technique was
performed. In the postoperative course, the symptoms
and signs of heart failure gradually regressed and dual an-
tiplatelet therapy was started on the second postoperative
day. Postoperative transthoracic echocardiographic exam
revealed 1 cm wide hyperechogenic patch, on the position
of previous VSD, without the signs of residual shunt. Left
ventricular function was improved, an overall EF was 40%.
On postoperative day 15, the patient was discharged from
the hospital in stable condition.

DISCUSSION

Reviewing the literature, we found that, with the devel-
opment of interventional cardiology techniques, various
hybrid approaches in the treatment of complex coronary
patients have been described, mainly combining percuta-
neous transcatheter closure of VSR and surgical coronary
bypass grafting. For instance, in most severe patients, per-
cutaneous closure of the defect was done as the initial, less
invasive procedure, enabling hemodynamic stabilization of
the patient until the final surgical treatment [6]. Hybrid ap-
proach was also successfully used in hemodynamically sta-
ble patients with posterior VSR complicating AMI, when
the initial coronary bypass grafting was followed by elective
percutaneous transcatheter closure of the ventricular septal

LAD before PCI

Figure 2. Coronary angiogram showing infarct-related artery (LAD)
before and after percutaneous coronary intervention (PCl)

defect [7]. Although recently published data from non-
randomized retrospective study by Sathananthan J. have
shown non-inferiority of percutaneous closure compared
to surgical [8], still, the experience with this approach is
limited, and residual shunts are common [9]. Therefore,
further technical developments and prospective trials are
required to identify patients best suited for transcatheter
closure. In our institution, early percutaneous closure of
post-infarction VSR is not routinely performed.
Although according to current guidelines emergency
surgical repair of the ventricular septal defect is neces-
sary in patients with AMI complicated by VSR, there is
still no agreement on the optimal timing of this inter-
vention, because the operative risk is high (caused by
necrotic, friable myocardium and often the hemody-
namically unstable state of the patient) and, on the other
hand, delayed surgery carries the risk of rupture exten-
sion and hemodynamic deterioration [4, 9]. Our patient
had most important predictors of death - older female
with reduced renal function, large myocardial infarction
with severely reduced ejection fraction and acute heart
failure, as well as significant left-to-right shunt caused by
VSR. Furthermore, she had signs of cardiogenic shock
resistant to medical therapy. Since in patients with car-
diogenic shock, the only therapeutic option that short-
ens its duration and prevents end-organ damage is early
correction of the defect [3], urgent surgical intervention
was inevitable. On the other hand, the operative risk was
also very high - calculated EUROSCORE was 37%, so
we assumed that preoperative, less invasive opening of
the infarct-related artery by primary PCI, could promptly
establish blood flow and thereby provide better outcome
by lessening the risk, duration and complexity of urgent
cardiosurgical intervention. Reviewing the literature, we
could not find any description of similar approach, prob-
ably because of very rare first patient’s presentation with
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AMI already complicated by VSR (it more often happens
in the early postinfarction period). In the presented case,
this approach proved to be successful.

In selected cases, with high operative risk and unstable
hemodynamic state due to AMI complicated by VSR, ur-
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XuUTaH XMBPUAHU NPUCTYN Y /lederby aKYTHOr MHPAPKTa MUOKapAa
KOMM/IMKOBAHOT PyNTYPOM KOMOPCKOT CENTYMa
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KPATAK CAZIP?KAJ

YBop Pyntypa komopckor centyma (PKC) je peTka, anu Beo-
Ma TellKa KoMnavKaumja akyTHor uHdapkTta muokapga (AUM).
lMpaheHa je BUCOKOM CTONMOM CMPTHOCTY 60necHMKa 1 aaHac,
YMNPKOC 3HauajHOM HanpeTKy GpapMaKOOLLKOT W XVPYPLUKOT Jie-
yetba 0BMX HonecHMKa. 360r Tora ce CBe BULLIE YBOAE XMOPUIHM
NPUCTYNK, Kao HOBE Tepanujcke onuuje.

Mpukas 6onecHnka MpeacTasuam CMO XMTaH XMOPUAHN Npu-
CTYN KOju Ce cacTojao oA UHMLMjanHe NprMapHe nepkKyTaHe
KopoHapHe uHTepBeHuuje (MKW) nhpapktHe apTtepuje, Hemo-
cpepHo npaheHe xMpypLIKUM 3aTBapatbem Aedekta Komop-
CKOT CenTyma, y leyetby BUCOKOPU3UYHE, XEMOLNHAMCKN He-
cTabunHe 6onecHuue ca AVIM y3poKoBaHVM jeIHOCY[OBHOM
KopoHapHom 6onewhy 1 komnavkosaHum PKC 1 KapavioreHm
wokoMm. Kako je onepaLoHm pr3mk Takohe 6o BeoMa B1COK

(EUROSCORE Il 37%), oBa Tepanujcka ofsyka je 6una 3acHoBaHa
Ha npeTnocTasuy fa 6v npeonepauuoHa MKW morna ga cmarsm
pY3KK, TPajatbe 1 KOMMIEKCHOCT XMTHE XUPYPLLKe NHTePBEH-
umje 6p3UM ycnocTaB/barbeM NPOTOKa Y MHGaPKTHOj apTepuju.
OBaj NpnCTyn ce NoKa3ao yCnewHyM y NprKasaHoM Ciyyajy n
6onecHmua je oTnywTeHa n3 6onHuue 15. noctonepaymoHor
[aHa y CTabUIHOM CTakby.

3aksbyyak Kof xeMoArHaMcKy HecTabunHux, BUCOKOPU3UY-
HUx 6onecHrKa ca AUM KoMnAMKoBaHUM PyMNTYPOM KOMOPCKOT
cenTyma XuTaH XxnbpuaHu npuctyn (MHuumjanHa MKW npaheHa
XUPYPLUKMM 3aTBaparbeM AedeKTa) Moxe Aa Oyae nprxeat/bu-
Ba Tepanujcka onuuja 1 AoNpUHece neyekby 0OBe KOMMIEKCHe
rpyne 6onecHuKa.

KmbyuHe peun: akyTHU MHPapKT MMOKapa; NpUMapHa aHro-
NNacT1Ka; PynTypa KOMOPCKOr cenTyma
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