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PE3IOME

Pynrypara Ha kamepHus centym (VSR) e
MOTEHIUANIHO (aTallHO YCIOKHEHHE Ha OCTPHS
uHpapkt ©Ha wMuokapaa (AMI). Kiaroust kbM
CIpPaBSIHETO C Hes € arpecUBHMSIT IOAXOA KbM
XeMOAMHAMHYHATA CTaOWIN3alHUd U XUPYPTUIHOTO
3aTBapsiHE Ha pyInTypara. AKO MalUeHT C MaJlka
pynTypa € B XeMOJMHAMUYHO CTAaOMIIHO ChCTOSIHHME,
XHpYprusiTa Moxke jAa ObJe OTJIOXKeHa, 3a Ja ce
MOCTUTHAT TO-100pU MEPUONEPATHBHU PE3YNITaTH.
[Ipy HecTaOWIIHM NMALMEHTH Ce Hajlara Win CIelHa
omepanys, WIM eKCTpaKopropaiHa MeMOpaHHa
okcureHauusi (ECMO) u xupyprust ¢ OTJIOXEHa
cnemHocT. [Ipu HiKOM ManeHTH TPaHCKaTeThPHOTO
3aTBapsiHE MOXKeE Ja Ce€ pa3mIexk/a KaTo alTepHaTuBa
Ha omepanus.

KurouoBn agymu: VSR, AMI, MmexaHu4HU yCI0XKHE-
HUs, W30upaHe Ha Bpeme Ha omeparusa, ECMO,
TPAaHCKaTEeTbPHO 3aTBapsiHE

yHOTyparta Ha MHOKapaa e orroBopHa3a 10-15% ot

BCUYKH CMBPTHH Cliydau Npu nanuentu ¢ AMIL
Haii-uecra e pyntypara Ha kamepHus centyMm (85%),
MO-PSIZIKO — PYNITYpa Ha CBOOOIHATA JIeBOKaMepHaTa
CTeHa C pa3BUTHE Ha chpaeyHa Tammonana (10%)
WM PyNTypa Ha HanujiapeH MYCKyJ C pa3BUTHE Ha
octpa mutpanHa peryprutarus (5%) (1). Hsapt
Ha TE3W YCJIOXHEHHS B TOCIETHHUTE JEeCETUIECTHS
MIOCTOSTHHO HamalsiBa C MPOTPECHBHOTO pPa3BUTHE
W HamM4ueTo Ha penepdy3Hara Ttepamus (2).
CMBPTHOCTTA, BRIIPEKH HU3XOMIIATa i TCHIACHIIUS,
€ BCe OIlIe BHUCOKa.
[pouenTsT Ha cneauHdpapkTHata VSR 3HaYMTENHO
HamajsiBa C BbBEXKIAHETO Ha perepdys3Ha Tepamus
pu AMI. B npoyuBanero GUSTO-I, gsureT Ha VSR
cien nHgapkt e 6mn 0.2% npu nanueHTH JIeKyBaHH!
¢ TpomoOonm3a (3). [lomoOHa yecToTa € HabmoaBaHa
NpY MAIUEHTH, JIEKyBaHH C IIbPBUYHA MEPKyTaHHA
koponapHa wuHrtepBeHims (4). B SHOCK Trial
Registry cnegundapkrna VSR e mnpucberBania B
3.9% oT nanMeHTUTe C KApAMOTEHEH IIOK KaTo
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ABSTRACT

The ventricular septal rupture is a potentially fatal
complication of acute myocardial infarction. The
key to management is an aggressive approach to
hemodynamic stabilization and surgical closure
of the rupture. If a patient with a small rupture
is in hemodynamicaly stable condition, surgery
can be delayed to achieve better perioperative
results. In unstable patients either urgent surgery or
extracorporeal membranous oxygenation support
and delayed surgery is indicated. In some patients
transcatheter closure can be considered as an
alternative to surgery.
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yocardial rupture is responsible for 10-15%

of all deaths in patients with acute myocardial
infarction. Most common is the rupture of the
ventricular septum (85%) and less frequently rupture
of the free left ventricular wall with the development
of cardiac tamponade (10%), or papillary muscle
rupture with the development of acute mitral
regurgitation (5%) (1). The incidence of these
complications in the last decades is steadily declining
with the progressive development and availability
of reperfusion therapy (2). The mortality, despite a
downward trend, is still high.
The incidence of post-infarction ventricular
septal rupture (VSR) significantly decreased with
the introduction of reperfusion therapy in acute
myocardial infarction (AMI). In the GUSTO-I trial
the incidence of post-infarction VSR was 0.2%
in patients treated with thrombolysis (3). Similar
incidence is reported in patients treated with primary
percutaneous coronary intervention (4). In the
SHOCK Trial Registry post-infarction VSR was
present in 3.9% of patients with cardiogenic shock
complicating AMI (5).



JleueHne Ha KaMepHa CeNTajJHa PyNTypa KaTo yCJIOKHEHUE Ha OCThp MH(pAPKT HAa MUOKap/a

ycnoxxHerrne Ha AMI (5).

BpemeBusaT uHTepBan or Hayanoro Ha AMI no
nposiBata Ha VSR mma OMMoOnanHO pasnpeneneHue
C BHICOKA Y€CTOTa Mpe3 IbpBUTE 24 Yaca U MO-KbCHO
— Mexay 3-us U 5-us JIeH; caMO B PEIKH CIy4au TS
ce pa3BHBa cjell nmoBeye oT ABe ceamuiu cieq AMI
(6). Knuanunara u3sBa Ha VSR ¢ kapamoreHeH
IIOK € XapaKTepHa 3a paHHO (OpMHUpaHa PYITypa.
B SHOCK Trial Registry menuanara Ha uHTEpBaia
ot BpeMe Mexay AMI u nposiBnenunero Ha VSR e 16
gaca (5).

PuckoBute daxTopu BKITIOUBAT HAIpEIHATA BH3PACT,
JKEHCKH TIOJ, XHWIEPTOHHWSA, IBPBH HH(APKT Ha
MHOKapZa W JIMIICa Ha KoJjaTepald B KOpOHAapHaTa
nupkynamus. [Ipu mosedero ot marmeHTuTe, VSR €
CBBbp3aHa C JIe3usl B €AWHIYHA KOPOHApHA apTepus
¥ 9eCTO C IbiaHaTa i okiry3us (3,4); Maka 9act oT
MAIMeHTHTE C€ TPEACTABAT C HAKOJIKO CTEHO3W Ha
KOPOHApPHHTE apTEepHH.

Bunose VSR:
IIpu 60% ot manmenture, VSR e ycioxHeHue Ha

AMI Ha mpemgHa JeBOKaMEpHa CTEHA;, PYNTYPUTE
OOMKHOBEHO ca JIOKaM3UpaHH B allMKaJlHATa 4acT
Ha CeNTyMa U ca MPOCTH 10 dopma.

[Ipu 40% ot manmenture, VSR e ycioxHeHue Ha
AMI na pomHara cTeHa Ha JisIBaTa Kamepa; Te3u
PYITUPHU ca JOKaIU3UpaHu OOMKHOBEHO B Oa3aiHMs
CEeNTYM U YECTO UMAT CIOKHHU (OPMHU C €KCTCH3UBHO
BbTPECTEHHO TMpOMAarupaHe Ha pPYNTHPUTE B
Pa3IMYHU TIOCOKH, YECTO ChC 3HAUUTETHO YBPEKIaHE
Ha JIACHaTa KaMmepa, MUTpaliHa perypruTaius,
JIbJIKAIA Ce Ha JUC(YHKIUS HA AUIapeH MYCKYIL.
Te3u pazkbcBaHUs UMAT MMO-JIoMIa IporHo3a (7).
[IvpBute 3-5 mHU ciex oOpasyBanero Ha VSR ce
XapakTepu3upar ¢ pa3BUTHE Ha KOAryJIalMOHHA
HEKpo3a  Ha  MHOKapaa ¢ HeyTpodwiHa
uHpunTpanuia. VSR, mposBsiBamm ce B I'bPBUTE
24 4gaca cnen Hadanoto Ha AMI, ca mo-decrto
Mopajy JHUCEKAlUsl Ha BBTPECTCHEH XEeMaTOM WIIU
KPBBOM3IMB B HCXEMWUYHHS MHOKapa. Toa ce
IBIDKH Ha (PU3NYECKOTO HAIPEe)KEHHE Ha CpsS3BaHE
Ha TpaHWIaTa Ha WH(apKTHaTa 30HA, CHYETAHO C
XHUIEPKOHTPAKTHUIICH OKOJIEH MHUOKAaP/I.
[TocnenBamara peTpakius Ha IpUIIeKAIIAT MHOKaPT
MOXE J1a JIOBefle N0 pasiupsiBaHe Ha nedekra. B
CJIeIBANTUTE CEAMMIIM MMa IIporpecuBHa GHUOpo3a U
MEXaHHYHO YKPEIBaHE Ha OKOJHHUTE THKAaHU.

OT xXemMoAMHAMWYHA IJIefHA TOYKa, JIIBO-IECHUSAT
mrpHT TIpH VSR BoM 10 TOBHUIIIaBaHE Ha HAISTAHETO
n obeMa Ha NIECHHUTE CHPIACYHH KyXHWHH U 00EMHO
oOpeMeHsBaHE Ha JsABara Kamepa. Pa3mepbhT Ha
ITbHTA C€ Ompenenst OT ACHCTBUTENHHUS pa3Mep

The time interval from onset of AMI to manifestation
of VSR has a bimodal distribution with a high
incidence in the first 24 hours and later between
day 3 and 5; only rarely it develops in more than
two weeks after AMI (6). Clinical manifestation
of VSR with cardiogenic shock is characterized by
early formation of the rupture. In the SHOCK Trial
Registry, the median time interval from AMI to the
manifestation of VSR was 16 hours (5).

Risk factors include older age, female gender,
hypertension, first myocardial infarction and absence
of collaterals in the coronary circulation. In most
of the patients, VSR is associated with a lesion in
a single coronary artery and often with its complete
occlusion (3,4); a minority of patients presents with
multiple coronary arteries stenoses.

Types of VSR:
In 60% of patients septal rupture complicates AMI of

anterior left ventricular wall; ruptures are typically
localized in the apical portion of the septum and are
simple.

In 40% of patients septal rupture complicates AMI
of the inferior wall of the left ventricle; localisation
of these ruptures is typically in the basal septum and
commonly there are complex forms of the ruptures
with extensive intramural rupture propagation in
different directions, often with significant damage
of the right ventricle, mitral regurgitation due to
dysfunction of papillary muscle. These ruptures have
a worse prognosis (7).

First 3-5 days after the formation of VSR are
characterized by development of coagulation
necrosis of the myocardium with neutrophilic
infiltration. VSR occurring in the first 24 hours after
AMI onset is more likely due to dissection of an
intramural haematoma or hemorrhage into ischemic
myocardium. This occurs due to physical shear stress
at the border of an infarcted zone, combined with a
hypercontractile surrounding myocardium.
Subsequent retraction of surrounding tissue may
lead to enlargement of the defect; in the following
weeks, there is a progressive fibrosis and mechanical
reinforcement of surrounding tissue.

From the hemodynamic point of view the left-to-
right shunt in the VSR leads to pressure and volume
overload of the right heart chambers and volume
overload of the left ventricle. The size of the shunt is
determined by the actual size of the VSR and the ratio
of systemic and pulmonary vascular resistances. The
decrease in cardiac output leads to a compensatory
increase in systemic vascular resistance and further
progression of the left-to-right shunt.
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Ha JedeKTa W CHOTHOLICHHETO Ha CHCTEMHOTO
u  0erompoOHOTO  CBAOBO  CHIPOTHBIICHHE.
HamansBanero Ha chpaedHusi aeOUT BOOU 10
KOMITEHCATOPHO TIOBHIIIABAHE Ha CHCTEMHATa ChJI0Ba
PE3UCTEHTHOCT W IO-HATaTBIIHO MPOTPECHUpaHe Ha
JISIBO-JIECHUS III'HHT.

Kmmandano, pyntypara ce nposiBsiBa 4pe3 BHE3aITHO
pa3BUTHE HA JUCIHES, XHUIIOTOHUS ¥ JIByCTpaHHA
ChbpA€YHA  HEAOCTAThYHOCT C  JIOMHHHpAIIa
necHoctpanHa. Ilpm ¢QusukamHoTO WM3CIEnBaHEe
OTKpHUBaMe HOBOIIOSBHJI C€ Tpyd XOJOCHCTOIHYEH
IIyM C MakCHMyM B JIOJHATa YacT Ha TpbIHATa
KOCT; TIOJIOBUHATa OT MAI[MEHTUTE CBHIIO0 MMAT U
nanmaropes Tpui. Llym u Tpun € BB3MOXKHO [1a ce
OTKPHUSAT TPYOHO MPH MAIMEHTH C HUCHK ChpIAeUeH
ne6ut. Jlpyrn Qu3MKamTHH HAXOAKH ca pe3ylrar
Ha YBEIHYEH JECHOCTPAHEH IOTOK, KOUTO MOXeE
Ja BKIIOYBAT yCWJICHAa OelompoOHa KOMITOHEHTA
Ha BTOPHsI CBHPJCUYCH TOH, S3 TaJlONm WU IIyM OT
TpUKycHjanHara perypruranus. [Ipu emHa Tpera
OT TMalMeHTUTE MOXE Jla C€ peaju3upa IbleH
aTpHOBEHTPHKYJapeH OJok. BrocnencTBue, ocBeH
ako aedeKkThT He € 3aTBOPEH, MO-ToJsAMaTa YacT
OT TAalWEHTUTE C YyBeJIWYaBall ce JISIBO-IICCEH
IIBHT pa3BUBAT MPOTPECHBEH WIOK C Pa3BHUTHE
Ha TOJMOPraHHA HEAOCTAThUYHOCT, BOJEIA JI0
cMbpT. [IporHozara Ha KOHCEpBAaTUBHO JIGKYBaHUTE
MaIMEeHTH € MHOTO Jiolna. HUBOTO Ha CMBPTHOCT MpH
MalMEeHTHTE, KOUTO Ca JIGKyBaHM KOHCEpPBATUBHO,
0e3 MexaHW4YHO 3aTBapsiHe € mpuOnu3uTenHo 24%
npe3 nbpBuTe 24 yaca, 46% cnen 1 cenmuna u 67-
82% cnen 2 mecena (6).

3a 1a ce MOTBBPIIU TMarHo3ara, exokapauorpadusra
e oT chiiecTBeHo 3HaYeHue. C useteH Jomnep (ur. 1)
OLIEHsIBaME JISIBO-JI€CHHUS IIIBHT, pa3Mepa Ha 1edexTa,
(yHKIMATA HA IBETE KAMEPH, TUIATAIMSITA HA IICHA
KaMepa U OYaKBAaHOTO HAJSITAaHE B JIICHATa KaMepa.
Koraro mammeHTBHT € C JIom aKyCTHYEH IMPO30pel
mopajgy MEXaHW4YHa BEHTHJAIMS WX TeJIeCeH
xabuTyc, TpsaOBa Ja ce 0OMUCIU TpaHce30(hareaaTHo
W3CIIe/IBaHe.

JIBO-IECHUAT HIBHT MOXE CBINO Taka Ja Obie
MOTBBPJCH C MACHATa ChpAeYHA KaTeTepu3alus C
okcumMetpust. OTKprBaMe IMOBHUIIIaBaHE HA HUBOTO HA
KHCIIOPOJ B KPHBTA B JIICHATA KaMepa U € Bb3MOXKHO
Jla ce OTpeNeNH KOJMYECTBEHO CHOTHOIICHHETO Ha
0emompoOHUS U CUCTEMHUS KpBhBeH TOTOK (Qp/Qs).
Beuukn nanuenta csc STEMI ce mopnarar Ha
KOpoHapHa aHruorpadus. JlsBaTta BeHTPHUKYIO-
rpadus  TOTBBpXKAaBa  NPEMHUHABaHETO  Ha
KOHTPaCTHOTO BEIMIECTBO OT JIsiBaTa Kamepa
B JCHaTa KaMmepa H OemompoOHaTa aprepus
(¢ur. 2). Korato mmarmozara VSR e mocraBeHa
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Clinically, the rupture manifests by sudden
development of dyspnoea, hypotension, and bilateral
cardiac insufficiency dominating on the right side.
We also detect newly formed holosystolic rough
murmur with a maximum at the lower sternum; half
of the patients also have palpable thrill. Murmur
and thrill may be difficult to detect in patients with
a low cardiac output state. Other physical exam
findings result from augmented right-sided flow, may
include a loud pulmonic component of the second
heart sound, S3 gallop or a murmur from tricuspid
regurgitation. In one third of the patients may be
present full atrioventricular block. In further course,
unless the defect is closed, most of the patients with
increasing left-to-right shunt develop progressive
shock with development of multiple organ failure
leading to death. Prognosis of the conservatively
treated patients is very poor, the mortality rate among
patients treated conservatively without mechanical
closure is approximately 24% in the first 24 hours,
46% at one week, and 67-82% at two months (6).
To confirm the diagnosis echocardiography is
essential. We evaluate the left-to-right shunt in
colour Doppler (Fig. 1), size of the defect, function
of both ventricles, dilatation of a right ventricle and
estimated pressure in the right ventricle. When the
patient has a poor acoustic window due to mechanical
ventilation or body habitus, transesophageal exam
should be considered.

The left-to-right shunt can also be confirmed by the
right heart catheterization with oximetry; there we
find step-up in blood oxygenation level in the right
ventricle, and it is possible to quantify pulmonary
and systemic blood flow ratio (Qp/Qs).

All patients with STEMI undergo coronary
angiography. Left ventriculography confirms a
leakage of the contrast agent from the left ventricle
into the right ventricle and pulmonary artery (Fig. 2).
When a diagnosis of VSR is made prior to primary
PCI, strategies for prompt restoration of coronary
flow must be approached with consideration towards
the competing need for emergent surgery and
the associated risks of surgical bleeding after the
administration of dual-antiplatelet therapy. It remains
key to limit the ischaemic burden in the infarct-
related artery, especially if there is right-ventricular
involvement, so immediate collaboration between
the interventional cardiologist and cardiac surgeon
is critical to develop a case-specific approach. Flow
may be restored in the infarct related artery with
aspiration thrombectomy and/or balloon angioplasty,
with preparations made for immediate VSR repair
with coronary artery bypass grafting (8).
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npeau mbpBuyHa PCIl xbM cTpateruute 3a OBp30
Bb3CTAHOBSIBAHE HA KOPOHAPHHS KPHBOTOK TpPsOBa
Jla ce MOAXO0Xk/1a CbOOPAa3HO KOHKYPEHTHH HYXIU OT
CIICIITHA OTIepalus U CBbP3aHUTE C TOBA PHCKOBE OT
XMPYPTHYHO KbPBEHE CJIE/ MPHIAraHeTo Ha JTBOWHA
AHTUTPOMOOITUTHA Tepanus. Ts ocTaBa OT KIHYOBO
3HAQUCHHE 3a OrpaHWYaBaHe Ha HCXCMHUYHHS
TOBap B MH(apKTHATa apTepHsi, 0COOCHO aKo MMa
JICCHOKAMEPHO aHTKUPAHE, TaKka Y€ HEOTIONKHOTO
CBTPYJHHYECTBO  MEXAY  WHTCPBEHIMOHATHUS
KapJHoJIOT M CHPICYHHS XUPYPr € OT pelIaBaiilo
3HauUeHHe 3a pa3pabOTBAHETO Ha MOJXOA MpH
cneuupuuHu cinydan. KpbBTOKHT B HH(MAPKTHHSIT
ChJl MOXe Ja ObJic BH3CTAHOBEH IMOCPEICTBOM
acrupanroHHaTa TPOMOEKTOMHS W/WiIu OaloHHA
AHTUOTUIACTHKA, C TIOATOTOBKA 3a He3a0aBHATa
KOpDEKIMsS Ha pynTypara B KaMEpHHS CENTyM C
Oaitmac rpadT Ha KopoHapHara aptTepus (8).
JleuenmeTo Ha MaUMEHTUTE BKJIIOYBA arpCCUBCH
MOAXON 332  XEMOAMHAMHYHO  CTaOWIIU3UpaHe
1 3arBapsHe Ha pynrypara. IlocraBsHe Ha
WHTpaaopTHa OaJloHHA MOMIIA Ce TPernopbyuBa MpH
BCHUYKH TAIMEHTH, 32 Ja C€ HaMalh HaCPEIIHHs
TOBap Ha JsIBaTa Kamepa W IO TO3M HAauWH Jia ce
penyuupa 3HAYMMOCTTa Ha JISIBO-JCCHUS IIBHT
(9). Ilpm mnammeHnTHn B KPUTUYHO CBHCTOSHUE €
MPENOPBUYUTEHO BbBEXKIAaHE HA EKCTpaKopIiopaiHa
MmemOpanHa okcurerarus (ECMO) (10).

U36oppT Ha BpeMe 3a 3arBapsHe Ha naedexTa
(Xupyprudecky Wi MHTEPBEHLHOHAJIHO) BCE OIIE
octaBa cropeH. CTaOUIM3NpaHETO Ha ChCTOSHUETO
Ha TalMeHTa HaMalsBa PHCKa OT IIOCieABallaTa
nponeaypa, obade OTIaraHeTo Ha 3aTBapsSHETO
Ha JedeKkTa MpH NOPOABIDKUTETHO YCHIHE 3a
cTa0WIM3UpaHe Ha NanueHTa, Moxe jaa ObJje MHOTO
onacHo. Cps3BallUTe CHIIM, TPHIOKEHH BbPXY
MHOKapja, MOrar Nia JIOBelar A0 MPOABIDKUTEITHA
pynTypa Ha cenTymMa MW BHE3alleH KoJjalc Ha
KpbBoOoOpameHuero. OcTpoTo BiIOMmIABaHE Ha
CHCTOSHMETO Ha MAlMEHTa TPEAU Omeparusara ¢
MPEAUKTOP HAa BUCOKA MEPUOTIEPATUBHA CMBPTHOCT
M3BECTCH OpOY MAIMEHTH YMHPAT MPEIU OTepanusl.
Pannara omepamust € CBbp3aHa C TO-BHCOKA
MEPUOTIEPaTHBHA CMBPTHOCT OT OMNEpalusITa ¢
OTJIOXKEHA CMENIHOCT. Te3u MaHHW ce MPHUIOKPUBAT
npu MHOTO u3cnenoBaten (11), Ho He-XupypruyHaTa
CMBPTHOCT € ChC CHUTYPHOCT IO-BHCOKA. 3aToBa
JIeKapsAT TpsOBa Ja TPETErIH W3BECTHUS PHUCK OT
1esiechoOpasHa orepaysi Cperry HEeM3BECTHUS PHCK
OT OTJIaraHe Ha OIepanusITa W pa3BUBaHE HA IIO-
HAaTaTHITHO KIIMHWYHO BIIOMIaBaHe (8).
AMepuKaHcKaTa ChbplieuHa acoIMalus MpernopbhuBa
CICNIHO 3aTBapsiHe Ha pYyNTypaTta MNpPU BCHYKH

Management of patients includes aggressive
approach to hemodynamic stabilization and closure
of the rupture. Insertion of intraaortic balloon
pump is recommended in all the patients to reduce
afterload for the left ventricle, and thus to reduce
the significance of left-to-right shunt (9). In patients
in critical condition introduction of extracorporeal
membrane oxygenation (ECMO) is indicated (10).
The timing of closure of the defect (surgical or
interventional) still remains controversial. Stabilized
condition of the patient reduces the risk of subsequent
procedure, however, prolonged effort to stabilize
patients delaying the closure of the defect can be
very dangerous. Shearing forces applied to the
myocardium can lead to continued septal rupture and
sudden collapse of the circulation. Acute worsening
of the patient’s condition before the surgery is then a
predictor of high perioperative mortality; number of
patients die before surgery.

Early surgery is associated with higher perioperative
mortality than delayed surgery, these data are
consistent within many investigators (11), but non-
surgical mortality is certainly higher. Thus, the
clinician must weigh the known risk of expedient
surgery against the unknown risk of postponing
surgery and developing further clinical deterioration
(8).

American Heart Association recommends an urgent
closure of the rupture in all patients (12).

In contrast, the European Society of Cardiology
guidelines point to the lack of expert consensus on
the optimal timing of the closure (13).

Preferred approach may be the use of ECMO in
unstable patients and subsequently delayed closure
of the rupture associated with better results (10).
Surgical closure of the VSR is, due to the slushy
necrotic tissue surrounding the rupture in the acute
phase of myocardial infarction, technically extremely
difficult. It consists of an access through the infarcted
zone of the free wall of the left ventricle in order to
minimize the damage of functional myocardium,
resection of necrotic tissue around the VSR and
suture of the defect using a patch from pericardium
or Dacron. A sandwich technique using two Dacron
patches from both sides of the VSR, in addition with
using of a tissue glue is a preferred technique (14,
15). For ruptures located in the upper part of the
ventricular septum can be used the least intrusive
approach through the right atrium and tricuspid valve
(Figures 3-6). Revascularization of myocardium with
coronary artery bypass grafting is performed at the
same time. In case of a left ventricular aneurysm —
part of the procedure is aneurysmectomy, and in case
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Queypa 1. VSR 6 naii-ecopnama wacm Ha

UHMepBeHMpPUKYIapHUsa cenmym, yeemen JJonnep

narueHT (12). 3a pasnuka OT TAX, HACOKUTE Ha
EBponeickoTo IpyKeCTBO 10 KAPAUOIOTUs [I0COUBAT
JUIIcaTa Ha eKCIepTeH KOHCEHCYC M0 OTHOIIEHUE Ha
ONTUMAJTHUS U300p HA Bpeme 3a 3akpuBaHeTo (13).

[Ipeanountan noaxon Moxe aa 6b1e U3NOI3BAHETO HA
ECMO npu HecTaOMIHM NAlMEHTH U BIIOCIEACTBUE
OTJIOXKEHO 3aTBapsiHE Ha PYyINTypaTa, CBbP3aHo C I10-

no6pu pesyntaru (10).
XupypruuHoto 3arBapsHe Ha VSR, mnopagu
NUXTHECTaTa HEKPOTWYHA ThKaH, oOrpaxnama

pynrypara B ocTpara (aza Ha UH(apkra Ha
MHUOKap/a, € TEeXHUYECKH H3KIIOUUTEIHO TPYIHO.
To BkiIrOUBa AOCTHN mpe3 HWH(pApPKTHATA 30HA HA
cBOOOHATA CTEHA Ha JIsIBaTa Kamepa, 3a Jia Ce CBeJle
0 MUHHUMYM YBpE&XIAaHETO Ha (yHKIIMOHAIHUS
MHUOKapA, PEe3eKIus Ha HEKpPOTHYHAaTa TbHKaH
okomo VSR u 3ammBane Ha aedekra, U3MON3BAHKH
TepuKapaHa WIA JaKpoHOBa 3amuiaTka  (IaTd).
CaHBUY TEeXHHKATa, M3MOJ3BAIlA JIBE IaKPOHOBU
3aIIaTKd OT JaBeTe cTpanw Ha VSR ¢ moOaBka Ha
THKAHHO JICTIHJIO € TIPEATIOYnTana TexHuka (14, 15).
3a pa3kbCBaHU, Pa3MOIOKEHN B TOpPHATA YacT Ha
KaMEepHHS CENTYyM, MOXKEe Jla C€ M3IT0JI3Ba Hal-MaJIko
HUHTPY3UBHUA MMOAXO MPE3 AACHOTO IMPEACHPAUC U
TpuKkycnuganHara kiana (Q@urypu 3-6). ExHoBpe-
MEHHO C€ WU3BBpIIBA W pEBacKylapHu3alus Ha
MHOKap/Ja ¢ KOpoHapeH aprepuajeH Oaimnac rpadr.
B ciyuaii Ha neBokamepHa aHeBpu3Ma — 4acT OT
mpoleaypara € aHeBpU3MEKTOMUS, a B CIy4aid Ha
3HAYUTEIHA MHUTpaIHa PETYyprutanus ChbpAECYHUAT
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Figure 2. Usmuuane na konmpacmmo eeujecmso 6 osicnama

Kamepa u 6eno0pobrama apmepusi

of significant mitral regurgitation the heart surgeon
replaces the mitral valve with prosthesis or performs
mitral annuloplasty.

In 10-40% of patients the stitches may cut through
in the postoperative period especially in the posterior
localization of VSR. This leads to the recurrence
of the left-to-right shunt (16). In case of significant
findings the patient needs surgical or interventional
re-closure. Minor defects in clinically stable patients
are managed conservatively (17).

Mortality of operated patients varies between 20-
60% and is mainly dependent on hemodynamic
status of a patient prior the surgery (11). A significant
amount of patients however die without surgery
and these are not included in published data. The
main factors worsening the prognosis of patients
undergoing surgery include complex forms of
VSR, right ventricular dysfunction, the presence
of cardiogenic shock, multiple organ failure,
deterioration of the patient's condition prior to the
surgery. Revascularisation of the myocardium in
suitable coronary anatomy improves the prognosis
of patients (18). Long-term prognosis of successfully
operated patients is good; the 5-year survival rate
is between 40-75%, most patients are in NYHA
functional class II (19, 20).

Transcatheter closure using Amplatzer’s occluder is
an established method of treatment for congenital
defects. In post-infarction VSR it may be considered
as a possible alternative to surgical closure in selected
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Figure 3. Xupypeuuen docmon kom VSR npes
MPUKYCRUOATHAMA KIANd

Figure 5. 3ameapsne na VSR, mexnuka ¢ 06otina 3aniamka

XUPYPr 3aMeCTBa MUTpaIHATA KJara ¢ IpoTe3a WiIn
M3BBHPIIBA MUTPATHA aHYJIOTIACTHKA.

[Ipu 10-40% oT mamWeHTUTE IIEBOBETE MoOrar ja
MpOpeKaT Mpe3 CIEAOTIePATUBHHS MIEPUOJI, 0COOCHO
mpu 3anHa Jokanmuzanus Ha VSR. ToBa Boam 10
MOBTOpPHA TIOsBA Ha JsBO-IeceH mbHHT (16). B
ciydail Ha 3HaYMMa HaxXoJ[Ka MaIMeHTHT Cce HyKJae
OT XUPYPrHYHO WJIM WHTEPBEHIMOHAJIHO MOBTOPHO
3aTBapsiHe. Mankute JeQeKTH Tpu  KIMHUYHO
CTaOWIIHM TAlMEHTH Cce JIeKyBaT KOHCEPBAaTHBHO
7).

CMBpTHOCTTAa Ha OINEpUpaHUTE MAIMEHTH Bapupa
Mexnay 20-60% u Hail-Bede 3aBUCH OT CHCTOSHUETO
Ha XeMOAWHaMHUKara Ha  TAalUeHTa [peau
omeparmsara (11). 3HaunTeNIHA YacT OT MAIUCHTUTE
obade ymupar Oe3 onepaiys 1 Te He ca BKJIIOYCHH B
nyOonukyBanute 1aHHA. OCHOBHUTE (DaKTOPH, KOUTO
BJIOLIABAT MPOrHO3aTa Ha MAaIMEHTUTE, MOAJIOKEHU

Figure 4. 3ameapsne na VSR, mexnuka ¢ 060tina 3aniamka

Figure 6. 3ameapsne na VSR, mexnuka ¢ 060tina 3aniamka

patients. It consists of retrograde introduction of a
wire from the femoral artery into the left ventricle
and then through the VSR into the right ventricle
and then to the pulmonary artery or superior vena
cava, where it is caught and pulled out with a snare
wire introduced through a central venous access,
with consequent formation of arterio-venous loop.
After that along the wire the delivery system is
introduced from the venous side through the VSR
and the Amplatzer’s occluder is implanted. The
whole procedure is done under transesophageal or
intracardiac echocardiographic control (8).

Potential obstacles preventing the transcatheter
closure of VSR may be insufficient tissue rim of
the ventricular septum to fix the occluder. Potential
complications include the risk of capturing of the
mitral or tricuspid valve subvalvular structures
with the occluder followed by the development of
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Ha omepanms, BKIIOYBAT CIOXHU GopMu Ha VSR,
JeCHOKaMepHa  JAUCQYHKIMs, HPUCHCTBHE Ha
KapIUOIr€HEeH LIOK, MOJIMOpraHHa HEAOCTaThYHOCT,
BJIOIIABAHE HA CHCTOSHHETO HA MNAalMEHTa IPEau
omepanusiTa. PeBackymapuzanusTta Ha MHOKapAa
IpU TIOAXOZSIIa KOPOHapHa aHaTOMUs IOA00psiBa
mporaozata Ha mnamueHta (18). JIbnarocpounara
[IPOTHO3a Ha YCIEIIHO ONEPUPAHUTE HALUEHTU €
no0pa; MPOLEHTHT Ha S5-TOAMINHATA IPEKUBIEMOCT
e mexny 40-75%, noeeyeTo mamueHTH ca BbB 1l
¢yskumonaneH xiac mo NYHA (19, 20).
TpaHcKaTeTbpHOTO 3aTBapsHE C H3IOI3BAHETO Ha
AmMnnaruep oKIIynep, € yTBbpICH METOJ 3a JIeUeHUE
Ha BpoaeHu nedektu. [Ipu cnemundapkrHa pyntypa
Ha KaMEpHUS CENTYM TO MOXE Ja Ce Pa3mIeKIa KaTro
BB3MOKHA AJITEPHATHBA HA XUPYPTUYHOTO 3aTBapsiHe
IPU ONpENEeJIEHH NaLUEeHTU. TpaHCKaTeThpHOTO
3aTBapssHE BKIJIIOYBA PETPOTPAJHO  BBBEXKTAHE
Ha Bojad mpe3 (emopamHara aprepus 0 JsBara
Kamepa, ciez ToBa mpe3 VSR kbM gsicHaTa kamepa u
cies; TOBa KbM OenonpoOHaTa apTepHs Wir ropHaTa
Mpa3Ha Be€Ha, KbIETO € 3aXBaHAT ¥ M3BAJICH C IPUMKa
Ha BOJiay, BbBEJIEH I1pe3 LIEHTPaJIeH BEHO3EH I0CTHII,
C TmocienBamo oOpa3dyBaHE Ha apTEepHO-BEHO3HA
npumMka. Cres ToBa, IO MPOTEXEHHE Ha Bojayda ce
BBBEXJIa CHUCTEMaTa OTKBM BEHO3HAaTa d4acT Ipe3
VSR u ce ummutantupa Amiuiarep okmyaepa. Lsmata
mpoleaypa ce HW3BbpIIBa IOJ TpaHce3odareaicH
WM WUHTpaKapAualeH eXoKapAnorpad)cKu KOHTPOI
(®).

[lorennmanna mpeyka 3a  TPaHCKATETHPHOTO
3aTBapsiHe Ha VSR Moyke 1a ce OKa)ke HeIOCTaThYHUAT
ThKaHeH pb0 Ha KaMepHaTa mperpaja 3a GuKcupaHe
Ha oKiIyaepa. Bb3MOXXHUTE YCIOXKHEHUS BKIIOYBAT
pUcKa OT 3axBallaHe Ha CyOBaJBYJIapHHTE
CTPYKTYPH Ha MUTpajHaTa WM TPUKYCIHUIATHATA
KJanma ¢ OKJIyJepa, MNOCIEABaHO OT Pa3BUTUETO
Ha peryprurauusi, NporpecupaHe Ha pazMepa Ha
VSR mnopaau MaHumynanus ¢ OKJIyAepa, KakTo U
BB3MOKHOCTTa 3a WBJCH aTPHOBEHTPHUKYJIApEH
070k. [lpyro BB3MOXXKHO YCJIOKHEHHE € OCHOBHO
pasxia0OBaHe Ha OKJIyAEpa C PUCK OT eMOoIr3anusl.
OcTaTpyHUAT  IOBHT  CJIEA  3arBapsHe  Ha
cienquadapktHa VSR ¢ Awmmanep  okiymep
€ 4YecT W Hal-Bede HE3HAUUTEJICH, 0e3 HyXzAa
OT JIONBJIHUTEIHA HaMmeca. Bceku 3HaunTeneH
OCTaTh4YeH WJINM IOBTOPEH IUBHT MOXE Ja Oble
PELIeH C IPYyro TPaHCKATEThPHO 3aTBAPSIHE MIIH ChC
ChbplieuHa OIepanysi C OTIOKEHa CIIELIHOCT C Beye
HHUCBK PHUCK IIpU cTabuiau3upaH nanueHT. [1o cpums
Ha4YMH, OCTaThUYEH WJIM IOBTOPEH 3HAYMTENIEH LIBHT
clenl XMpPypruvHO 3aTBapsHe Ha VSR Moxke ma ce
Tpetupa ¢ AMIUIAIEP OKIIYIED.
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regurgitation, progression in the VSR size due to
manipulation with the occluder, and the possibility
of complete atrioventricular block. Another possible
complication is a major loosening of the occluder
with the risk of embolization.

Residual shunt after closure of post-infarction VSR
with Amplatzer’s occluder is frequent and mostly
insignificant without need of further intervention.
Any significant residual or recurrent shunt can be
solved with another transcatheter closure or with
delayed cardiac surgery with already low risk in a
stabilised patient. Similarly, residual or recurrent
significant shunt after surgical closure of VSR can be
managed with Amplatzer’s occluder.

Clinical experience with transcatheter closure of
post-infarction VSR is limited compared to surgical
experience. Several case series have been published
documenting single institution experience with
both primary percutaneous VSR closure as well as
closure of residual defects after surgery. Similar to
the surgical literature, outcomes improve as patients
progress from the acute to chronic phase (8, 21-
24). Thiele (25) described a set of 29 consecutive
patients when the closure with Amplatzer’s
occluder was performed very early; the median
time from manifestation of VSR to closure was 1
day. Cardiogenic shock was developed in 55% of
patients. The closure was performed successfully in
86% of patients and led to reduction in Qp/Qs ratio
from 3.3 to 1.4. Serious complications as significant
residual shunt, dislocation of the occluder or left
ventricle rupture occurred in 41% of patients. The
overall 30-day mortality was 65% (88% in patients
with cardiogenic shock and 39% of other patients). In
a follow-up of surviving patients (median 730 days)
one patient died of infectious endocarditis on the side
of the occluder despite surgery, other patients are in
a good condition.

CONCLUSION

Rupture of the ventricular septum is a serious
complication of an acute myocardial infarction.
Without closure of the rupture most patients die.
Timing of surgery, or in selected cases transcatheter
closure, is still controversial. Appropriate strategy in
unstable patients may be the use of extracorporeal
membranous oxygenation and subsequently delayed
closure of the rupture with better results. Patients
who survive this complication have good long-term
prognosis.
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KIuHUYHUAT ONMUT ¢ TPaHCKATETHPHO 3aTBapsHE
Ha cieauH(apKTHA PyNTypa Ha KaMEPHHS CENTyM
€ OTpaHWYeH B CPaBHEHHE C XUPYPTUYECKHs OIIUT.
Hsxonko cepum Ha cimyuyam Osxa myOJIMKYBaHU OT
eIVHUYHA WHCTUTYIUS, JOKYMEHTHUPAWKH OIMTa
M, KaKTO C ITbPBUYHO TMEPKYTaHHO 3aTBapsiHE Ha
VSR, Taka u chC 3aTBapsiHe HA OCTAaTh4YHU JAeeKTn
cien omeparus. Ilo momobme Ha XuMpyprudyHara
TUTeparypa, pe3yiTaTUTe ce TMoJ00pABaT IMpH
Mporpecupane Ha TMAIUeHTHTE OT OCTpa KbM
xpounyHa (daza (8, 21-24). Thiele (25) ommcra
rpyna ot 29 mocienoBaTelHU MalWUEHTH, MpU
KOWTO 3arBapsHETO C AMIUianep OKIyaep e
OCBIIECTBEHO MHOTO PaHO; MeIWaHaTa Ha BPEMETO
oT mposiBaTa Ha VSR 110 3arBapsiHeTo € Omia 1 jeH.
Kapnnorenen mox ce e pa3sui B 55% ot ciydaute.
3arBapsHETO € OMII0 M3BBPIICHO YCIenHO pu 86%
OT MAaIUeHTUTE, KOETO € JIOBEJIO JI0 HaMallsiBaHe Ha
crotHOmIeHHEeTO Qp/Qs ot 3.3 Ha 1.4. Cepuosnn
YCIIOXKHEHUSI Karo 3HAYUTENICH OCTAThUCH IIBHT,
JCTIOKAIMS Ha OKIIyAepa WIM PYyNTypa Ha JsiBaTa
KaMmepa ca HacTemwin npu 41% OT manueHTture.
Oo6mara cmbpTHOCT Ha 30-5 aeH ¢ owia 65% (88%
MpH TAMEHTH C KapauoreHeH IOK U 39% mpu
ocTaHaluTe TauueHtH). [lpu npocnenssaHe Ha
JKUBUTE TarueHTH (cpeano 730 mHu), eMuH MarueHT
€ MoYMHaI 0T MH(EKIMO3eH CHIOKAP/IUT B CTpaHaTa
Ha OKIylepa BBIIPEKH OIEpalysTa, a OCTaHAIUTE
MaIlMeHTH ca OUII B JOOPO CHCTOSHUE.

3AK/IIOYEHHUE

Pyntypata Ha KaMmMepHHsS CENTyM € CEPUO3HO
ycnoxxnenne Ha OMU. bes 3arBapsine Ha nedekra,
MOBEYETO MauueHTu ymupar. M300pbsT Ha Bpeme 3a
OTIepaIysi MJi, B U30paHy CiIydau, 3a TPAHCKaTEeThPHO
3aTBapsiHe Bee ollle € cropeH. [logxonsma crparerus
Opd HeCcTaOWIHM TMamUeHTH MoXe Ja Obje
M3II0JI3BAHETO HAa EKCTpakopropanHa MeMmMOpaHHa
OKCUT€HAllUs U BIOCJIEACTBUE OTIOKEHO 3aTBapsiHE
Ha pynTypara ¢ no-godpu pesynraru. [lanuenture,
KOUTO OIIETISIBAT CJIEA TOBA YCIOKHEHNE, UMaT Jo0pa
IBITOCPOYHA MMPOTHO3A.
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