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Clinical case of the postinfarction ventricular
septum defect successful closure with occluder
at the 4th day of the disease

The search of effective treatment of myocardial infarction complications remains a relevant issue. Despite
the constant improvement of techniques and methods of surgical interventions and the improvement of medical
treatment protocols, the mortality due to the postinfarction rupture of the interventricular septum remains quite high.
The article presents a clinical case of successful endovascular closure of a postinfarction ventricular septum defect with
an occluder with its subsequent surgical closure. The optimal timing of the intervention, the choice of the type of
intervention, the optimal medical and hemodynamic support at the stage of preparing the patient for the correction
of this complication and in the early postoperative period are described. Our experience shows that the timely use of
endovascular techniques to close the defect allows you to create a bridge for open surgery and provide an effective
treatment.
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ostinfarction ventricular septum defect

(PVSD) is one of the most severe complica-
tions of myocardial infarction (MI), caused by
rupture of the interventricular septum, with left-
to-right shunt formation in the middle of the heart
[1]. According to many authors, PVSDs occur in
1-3 % of patients after acute MI [1-3]. After intro-
duction of the reperfusion therapy, the frequency of
myocardial rupture of the interventricular septum
decreased by 5-6 times and amounted 0.5 % of all
cases of acute transmural MI [4-7] against 1-3 %
without reperfusion treatment strategy. The term
of this complication has also changed: from 3-5
days — without any reperfusion therapy, to the first
day — in the case of primary endovascular interven-
tion or thrombolytic therapy [8, 9]. In most cases
(70 %), interventricular septal rupture (IBD)

occurs as a complication of anterior transmural MI.
In 66 % cases, the localization of the rupture is api-
cal, in 34 % — basal. The high risk of myocardial
rupture cohort is characterized by the elderly age,
first anterior transmural MI, concomitant diabetes
mellitus, no reperfusion in the first 3—6 hours after
onset of the disease, late drug or mechanical reper-
fusion [5, 7]. Rupture of the free wall of the left
ventricle in the vast majority of cases is a fatal com-
plication of transmural MI.

The treatment aimed at closing PVSD may
reduce mortality to 35—-45 % [3, 4]. The key issues
of surgical and endovascular treatment in each case
are: determining the optimal timing of the interven-
tion, choosing the type of intervention, determining
optimal drug and hemodynamic support during
preparation of the patient to treat complications in
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Fig. 1. PVSD with left-to-right shunt

Fig. 2. Coronary angiography. RCA reperfusion

the early postoperative period. The article describes
a clinical case of surgical treatment of a rare type of
the PVSD using hybrid surgical treatment.

Clinical case

Patient K., 58 years old, was hospitalized with
acute posteroinferior MI complicated with PVSD.
The patient had concomitant arterial hypertension
stage 3, grade 2, risk 4, heart failure ITA stage with
preserved left ventricular ejection fraction.

At admission, he complained of angina, short-
ness of breath with minimal exercise (walking
10 m), sometimes pain and shortness of breath at
rest, blood pressure 150/90 mm Hg. The series
of ECG revealed sinus tachycardia, up to 117
beats per minute, posterior wall focal changes.
Pulmonary rales, intense systolic murmur with
epicenter at the apex. Echocardiography revealed
large PVSD in the area of the lower membranous
segment of the left ventricle (Fig. 7). Inferior wall
dyskinesia, mildly reduced left ventricular con-

tractile function, dilatation of right heart cavities
and left atrium. Mitral insufficiency IT-III degree,
severe pulmonary hypertension. Mild pericardial
effusion, moderate amount of fluid in the left pleu-
ral cavity, a small — in the right one.

tr
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Fig. 3. Echocardiography after the procedure of PVSD
closing
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Fig. 4. Attempts of endovascular closure of the PVSD.
Installation of the Amplatzer occluder, diameter

30 mm. Removal of the occluder from the right
ventricle through the jugular access. Amplatzer
occluder installation in PVSD, diameter 40 mm

The results of the coronary angiography and
ventriculography performed the same day: suboc-
clusion of the proximal third of the anterior inter-
ventricular branch of the left coronary artery (LCA)
was detected. Occlusion of the right coronary artery
(RCA). Postinfarction ventricular septum defect.
Recanalization and stenting of RCA, anterior inter-
ventricular branch of LCA through radial access was
carried out by vital indications (Fig. 2).

Taking into account the <acute» nature of the
rupture of the interventricular septum and the
«incomplete» process of formation and limitation of
left ventricular myocardial necrosis, an attempt was
made to continue conservative therapy to achieve
the safest time for surgical treatment. However,
despite the complex therapy under the control
of invasive indicators of central hemodynamics

Fig. 5. Echocardiography 14 days after the procedure

and blood gas composition, the patient’s condition
deteriorated, with increase of biventricular failure,
refractory to conservative therapy.

Four days after admission and development of
acute MI, it was decided to perform an attempt of
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Fig. 6. Immediate angiographic result of the Amplatzer
occluder implantation procedure

endovascular closure of the ventricular septal defect.
Using right radial access, the ventriculography was
performed, the defect of the interventricular septum
with diameter of 18 mm was detected. Through the
right venous access, we passed 10 F arteriovenous
loop through a ventricular septal defect and an
Amplatzer occluder with a diameter of 30 mm was
implanted. According to further echocardiography
after endovascular intervention, the ejection frac-
tion decreased from 56 % to 38 % (Fig. 3); two days
after implantation, left-to-right shunt about 7-8
mm, VSD in the lower basal segment. Medium pres-
sure in the pulmonary artery — 76 mm Hg.

A decision was made to attempt endovascular
removal of the occluder from the right ventricle,
as well as attempts to close it again. Due to the
right radial 10F access, the occluder was removed
from the right ventricle and disconnected (Fig. 4).
Immediately after closing the defect, stabiliza-
tion of hemodynamic parameters was noted. The
echocardiography performed after the interven-
tion revealed the correct position of the occluder,
reduction of the linear sizes and volumes of left
and right ventricles and the disappearance of high-

There is no conflict of interest.

speed flow from left to right. At the same time dif-
fuse slight reset due to the so-called hollow body
of the occluder was maintained, with its subse-
quent progressive reduction and almost complete
disappearance to the 14th day after endovascular
intervention, medium pressure in the pulmonary
artery — 49 mm Hg (Fig. 5, 6). The patient was dis-
charged from the hospital in satisfactory condition
with moderate symptoms of heart failure on the
background of therapy.

After 6 months, he was re-admitted in order to
perform planned surgery: mitral valve plastics by
ring No 30, tricuspid valve plastic by ring No 34. A
slight residual marginal defect of the interventricu-
lar septum near the wall of the occlude, size 3-4 mm
was detected, the defect was sutured with U-shaped
sutures using Teflon patches. Postoperative period
was without special features. The wound healed
with initial tension. The patient was discharged 14
days after surgery. In 2 months the patient’s ge-
neral condition was satisfactory, there were no new
complaints. According to the echocardiography, no
data regarding re-shunt of the ventricular septal
defect. Lower wall aneurysm. Moderate dilatation
of both atria and right ventricle. Slight mitral valve
insufficiency, slight insufficiency of the tricuspid
valve, contractile function of the left ventricle is
satisfactory, of right ventricle slightly reduced,
moderate pulmonary hypertension, ejection frac-
tion — 56 %, medium pressure in pulmonary
artery — 39 mm Hg.

Conclusion

Features of this clinical case include a hybrid
approach to the treatment, including endovascular
closure of the PVSD in the early stages of the dis-
ease, when the spread of necrosis and demarcation
may often worsen treatment results. Besides, the
surgical tactics was used to correct dislocation of the
occluder and for its re-implantation. The successful
implementation of this approach created a bridge for
further open surgery.

Participation of authors: concept and project of work — B.T., M.R.; collection of material — M.R., A.H., K.B.,
Y.H., literature review, article writing — M.R., Y.H., K.B.; critical evaluation of the material, text editing — B.T.
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1LY «lHcTUTYT cepus MO3 Ykpaiiuy», Kuis
2 HauioHanbHUI YHIBEPCMTET OXOPOHM 340P0B’a YKpaiHu imeHi MN.J1. Wynuka, Kuis

KniHiYyHMM BUNapoK ycnilwHOro 3akputTa nicnsiHpapkTHOro gedekTy MiXLWNyHOYKOBOI
neperopoiku oKNoAepoM Ha YeTBepTy OOy 3aXBOPIOBAHHS

CbOrofHi akTyanbHUM 3aNULWIAETbCA MUTaHHA edeKTUBHOrO JliKkyBaHHA YyCKNagHeHb iHMapKTy Miokapaa.
He3Baxkaloum Ha NOCTiiHe BAOCKOHANEHHSs TEXHIK i MeToAiB onepaTMBHUX BTPYYaHb Ta BAOCKOHANIEHHS MPOTOKOJNIB
Me[MKaMEHTO3HOIO JliKyBaHHS, JIeTanbHICTb Bif TAKOro YCKNAAHEHHS, K MicnsiHPapKTHUI PO3PUB MiXLLIYHOYKOBOT
neperopofKku, 3aNMLWAETbCA AOCUTb BENMKOD. Y CTATTi NpeAcTaBfieHO KAiHIYHUA BUMAZOK YCMillHOro eHAoBacKynsp-
HOrO 3aKpuUTTH MnicnsiiHpapKTHOro gedekTy MiXLLTYHOYKOBOI Neperopoiky oKJIoAEPOM i3 NoAanbLNUM XipypriYHUM
1oro 3akpuTTaM. OnuncaHi onTUManbHi TepMiHM BTPYYaHHS, BUOIp TUMY BTPYyYaHHS, ONTMManbHOT MeanKamMeHTO3HOT i
reMoAMHaMIYHOI NiATPMMKW Ha eTani NigroToBKM NauieHTa A0 KOPEeKLIil LbOoro yckiagHeHHs i B paHHil nicnsonepawin-
HMW nepiof. Haw AocBiA nokasye, o CBOEYACHE BUKOPUCTAaHHS €HA0BACKYNSIPHUX METOAMK AJiA 3aKpuTTa aedekTy
[LO3BOJNISIE CTBOPUTM MICTOK AN BiAKPUTOI onepaLii i 3a6e3neynTty eekTUBHE NikyBaHHA AN NaujieHTa.

KnrouoBi cnoBa: iHdapkT Miokapaa, nicnsgiHbapkTHUN AedekT MiXLWIYHOYKOBOI NMeperopoaku, okntomep,
xipypris.
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'TY «MHCTUTYT cepaua M3 YkpanHbi», Knes
2 HauMoHasbHbIN YHUBEPCUTET 34paBoOXpaHeHms YKpanHbl umenn MN.J1. Wynuka, Knes

KnnHunyecknm cnydam ycnewHoro 3akpbitus NoCTUHgapKTHOro gedekTa
MeX>Kenyao4KOBOM Neperopoakmn oKKoAepOoM Ha YeTBepThle CyTKM 3aboneBaHus

CeropHs akTyanbHbIM OCTaeTcsl BONPOC 3dEKTUBHOrO NevYeHUs OCNOXHEeHUN MHbapkTa M1okapga. Hecmotps
Ha MOCTOSIHHOE COBEPLUEHCTBOBAHME TEXHUK U METOAO0B OMepaTUBHbIX BMELIATeNbCTB U COBEpLUEHCTBOBAHUE Mpo-
TOKONOB MeAMKAaMeHTO3HOrO JIeYeHUs, NeTalbHOCTb OT Takoro OCNIOXHEHUS!, KaK NMOCTUH(APKTHBIA pa3pbiB MeXxXe-
NyLOYKOBOW NEPeropofKku, ocTaeTcs JOCTAaTOYHO OonbloW. B cTaTbe NpefcTaBneHbl KIMHUYECKUIA Cyval ycrnewHoro
3HA0BACKYNSAPHOIO 3aKpPbITUS NMOCTUHHAPKTHOIrO fedeKTa MeXKENYLO4YKOBOW NePeropoikmn oKKIIIOAEPOM C nocdie-
LyIOLWUM XMPYPrUYECKMM ero 3akpbiTveM. OnuncaHbl oNTUManbHble CPOKM BMeLLaTeNbCTBa, BbIOOP TMMa BMeLIaTeNb-
CTBa, ONTMMAaJIbHOM MeANKaAMEeHTO3HOW U reMoAMHaMMYeCcKol NoAAeP KM Ha dTare NoAroToBKM NaumeHTa K Koppek-
LMK JAHHOTO OCJIOXHEHWUS U B PaHHUIN nocieonepauroHHbIN nepuop. Halw onbIT nokasbiBaeT, YTO CBOEBPeMEHHOE
MCronb30BaHWe 3HAOBACKYNSIPHbIX METOAMK ANst 3aKPbITUs fedeKTa NMo3BONseT CO34aTb MOCTUK AJIS OTKPLITOM ore-
paumu n obecrneunTb 3G PEKTUBHOE NleYeHMe A4St NaLVeHTa.

KnroueBble cnoBa: nHdapkT MrUokappaa, NocTUHGapKTHbIN AedekT MeXOKenyL04KOBOW Neperopoakun, OKKJIIK-
Aep, Xmpyprus.



