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Alternative Method of Surgical Treatment of Post-Infarction Left Ventricular

Free Wall Rupture. Case Report

Abstract. Acute myocardial infarction (AMI) is one of the causes of death in developed countries, despite the latest
medical technologies. AMI is usually accompanied by numerous fatal complications. One of these complications
is left ventricular free wall rupture (LVFWR). Myocardial rupture after AMI can occur from 1 day to 3 weeks after
the infarction. Most ruptures occur 3-5 days after a heart attack. Left ventricular free wall rupture requires only
emergency surgical intervention, which in most cases consists in applying U-shaped sutures or wrapping sutures
using Teflon patch.

The aim. To demonstrate an example of alternative surgical tactics and intraoperative management of a patient
with myocardial infarction complicated by rupture of the free wall of the heart with the transition to cardiogenic
shock.

Case report. We presented the clinical case of patient V., 72 years old, who was delivered by ambulance on
January 10, 2023 to the intensive care department of the National Amosov Institute of Cardiovascular Surgery
(Kyiv, Ukraine). Main diagnosis: ischemic heart disease, acute coronary syndrome with ST-elevation myocardial
infarction, cardiogenic shock.

Conclusion. The only effective method of treatment of rupture of the free wall of the heart is surgical intervention.
Using a sandwich patch with resection of necrotic areas of the myocardium and U-shaped sutures with Teflon
patch passed from the side of the left ventricular cavity through the myocardium in the peri-infarct zone and
through a patch from a vascular prosthesis allows hermetically sew up the LVFWR.

Keywords: myocardial ischemia, myocardial rupture, cardiogenic shock, ischemic heart disease, hemopericardium,

Teflon patch, vascular prosthesis, peri-infarct zone, acute heart failure, case report.

Introduction. Free wall cardiac rupture is a rare phe-
nomenon, occurring in 0.2-7.6% of patients who have experi-
enced an acute myocardial infarction (AMI) [1]. The reported
mortality rate is between 75% and 90%, and it accounts for
about 20% of deaths in patients with AMI, despite newer
reperfusion strategies for AMI, including thrombolysis and
percutaneous coronary intervention [2, 3]. Left ventricular
free wall rupture (LVFWR) during the first episode of heart
attack leads to the rapid development of acute heart failure
[4, 5, 6]. In this case, the only effective method of treatment
is surgical intervention [7, 8, 9]. Rupture of the left ventricle
(LV) requires emergency surgical intervention, which in most
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cases consists in applying U-shaped sutures or wrapping su-
tures using Teflon patch. Such LV sealing techniques are not
always effective, taking into account myomalacia in the area
of a fresh myocardial infarction [10].

The aim. To demonstrate an example of alternative
surgical tactics and intraoperative management of pa-
tients with myocardial infarction, complicated by rupture
of the free wall of the heart.

Clinical case. Patient V,, 72 years old, was delivered by
ambulance on January 10, 2023 to the intensive care unit
of the National Amosov Institute of Cardiovascular Sur-
gery with complaints of burning pain in the heart area ir-
radiating to the lower jaw within 4 hours. Main diagnosis:
ischemic heart disease, acute coronary syndrome with ST-
elevation myocardial infarction, cardiogenic shock. Associ-
ated diagnosis: grade 3 hypertension, stage 3 heart failure,
NYHA class II1.
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Therapy at the preoperative stage: nitroglycerin, clopi-
dogrel 300 mg, acetylsalicylic acid 250 mg per os, Sol. Mor-
phini 1% 1.0 mL and dopamine 5 pg/kg/min. On admis-
sion, the patient’s condition was severe, Glasgow Coma
Scale score was 13, the skin was pale, moist, and cold to the
touch. Pulse 80 beats per minute, regular. Blood pressure
80/40 mm Hg, oxygen saturation 90%. Auscultatory find-
ings: muffled heart sounds. Breathing was self-controlled.
Respiratory rate 27 breaths per minute. Hard breathing
was heard over the lungs, with moist fine-vesicular rales
in the lower parts of both lungs.

Electrocardiography findings: ST segment elevation
along the lower lateral wall of the LV (Fig. 1).

An echocardiographic study was carried out: an exami-
nation in the forced position. Aortosclerosis. Moderately
reduced LV contractility (ejection fraction 43%) with hy-
pokinesia of the posterior-lateral wall of the LV was noted.
In the pericardial cavity along the perimeter of the heart, a
layer of fluid of heterogeneous content with a thickness of
0.8-2.4 cm was visualized, collapsing the wall of the right
ventricle during diastole (Fig. 2).

Slight insufficiency of the mitral valve. Slight insuf-
ficiency of the tricuspid valve. The stroke volume 32 mlL,
the minute volume of blood circulation 2.5 L/min, cardiac
index 1.3 L/min/m?.

In the intensive care unit, a central venous catheter was
placed and an infusion was started: dobutamine 5.8 pg/
kg/min.

Computed tomography (CT) was performed: a rupture
of the posterior-lateral wall of the LV was revealed (Fig. 3).

The findings of biochemical blood test in the inten-
sive care unit were as follows: troponin I 28.81 ng/mL
(normal range: 0.0-0.3), total protein 64.1 g/L (normal
range: 65-85), glucose 14.2 mmol/L (normal range: 3.3-
6.1), creatinine 219 pmol/L (normal range: 40-110),
urea 14.1 mmol/L (normal range: 2.5-8.3), lactate dehy-
drogenase 802 g/L (normal range: 180-420), aspartate
aminotransferase 158 U/L (normal range: 6-30), alanine
aminotransferase 57 U/L (normal range: 6-42), lactate
3.0 mmol/L (normal range: 0-2). Coagulogram: prothrom-
bin index 72%, platelets 327 x 10°/L. Acid-base state of

Fig. 2. Suspicion of LVFWR due to compression of the right
ventricle by fluid in the pericardium. Arrows indicate the place
of the break

arterial blood: pH 7.49, pO, 268 mm Hg, pCO, 25.3 mm
Hg, sO, 99.7%, HCO, 19.7 mmol/L, base excess (BE)
3.0 mmol/L, hematocrit (Hct) 0.25%, total hemoglobin
concentration (tHb) 83 g/L.

Based on clinical and laboratory data, stage D cardio-
genic shock was diagnosed according to the Society for
Cardiovascular Angiography & Interventions classification
of cardiogenic shock.

Coronary angiography showed multivessel lesion of
the coronary arteries: right coronary artery (RCA) multi-
ple stenoses up to 50%, right marginal artery of RCA 70%,
left main coronary artery 70%, left anterior descending
(LAD) of left coronary artery (LCA) 90%, diagonal and LCA
stenosis up to 50%, circumflex LCA 70%, marginal branch
(M1) 100%. Considering the unstable and severe condi-
tion of the patient, a decision was made to use intra-aortic
balloon pump (IABP) followed by surgical intervention.
After the start of IABP, the patient was immediately taken
to the operating room (January 10, 2023). The patient’s
condition was classified as the American Society of Anes-
thesiologists class V. The EuroSCORE II score was 56.25%.

Intraoperatively: After a standard median sternoto-
my, a large amount of fresh thrombus 250 mL and about
300 mL of fresh blood were evacuated from the pericardial
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Fig. 3. A series of CT images shows a rupture along the posterior-lateral wall of the LV
with a fluid inclusion around the heart. Arrows indicate the place of the break

cavity. During the LV revision, 2 tears of the LV lateral sur-
face were visualized, with a diameter of 0.5 cm and 0.6 cm
(Fig. 4).

Heart-lung machine was connected by central can-
nulation followed by cooling to 29 °C, and cardiac arrest
was achieved by pharmacocold cardioplegia with Custo-
diol solution. Acid-base state of venous blood after starting
bypass: pH 7.54, pO, 44 mm Hg, pCO, 28.5 mm Hg, HCO,
24.8 mmol/L, BE 2.0 mmol/L, Hct 0.18%, tHb 60 g/L. Cor-
onary artery bypass grafting using saphenous vein was
performed to LAD of LCA. LV tears were sewn up with U-
shaped sutures with Teflon patch. After the restoration of
cardiac activity, bleeding was noted from the place of sutur-
ing of tears due to the cutting of sutures in the area of sutur-
ing. Cardiac arrest was performed again. The sutures with
Teflon patch were removed. Resection of the necrotic tissue
of the LV wall was performed. Intergard vascular prosthesis
patch measuring 4x4x3cm was sewn using the sandwich
technique, with the help of 10 n-shaped Ti-Cron 2-0 sutures
with Teflon patch. U-shaped sutures with Teflon patch were
passed from the side of the LV cavity through the myocar-
dium in the peri-infarction zone and through a patch from a
vascular prosthesis. In this way, the patch was fixed on the
outer surface of the LV wall. The edges of the patch where
additionally doubled with a continuous Prolene 3-0 wrap-
ping suture with Teflon patch (Fig. 5).

After re-restoration of cardiac activity, minimal bleed-
ing was observed. The pericardial cavity was tamponated

Fig. 4. Tears of the LV lateral surface

using gauze tampons. The primary closure of the post-
operative wound was performed with the placement of
drains to control blood loss. The total time of operative in-
tervention was 440 min, bypass time 280 min, aortic cross-
clamp time 55+77 min. Blood loss was about 700 mL.
Acid-base state of arterial blood: pH 7.56, pO, 73 mm
Hg, pCO, 25.3 mm Hg, s0, 96.7%, HCO, 24.6 mmol/L,
BE 2.3 mmol/L, Hct 0.20%, tHb 70 g/L. During the inter-
vention: erythrocyte mass 1470 mL, fresh frozen plasma
670 mL. Hemodynamics was stable, without the need for
infusion of sympathomimetics.
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Fig. 5. Patch fixation technique

In the postoperative period, the volume of extravasate
from drains was 280 mL on day 1 and 200 mL on day 2. Ac-
cording to echocardiography data, a layer of fluid of 0.5 cm
was visualized on the back wall of the pericardium. On the
second day after the initial intervention, taking into ac-
count the satisfactory hemodynamic parameters, absence
of sympathomimetic and vasopressor support, the IABP
balloon was disconnected and removed.

Taking into account all the above indicating the achieve-
ment of successful hemostasis, on day 3 after the primary
intervention, a decision was made to remove tampons
from the pericardial cavity. During the second operation,
all the blood clots with the volume of 25 mL and remnants
of blood with the volume of 75 mL from the pericardium
were visualized and removed, tampons were removed
from the pericardial cavity. The tightness control of previ-
ously applied suture on the LV was carried out, the sutures
were sealed. In addition, Surgicel hemostatic sponge was
applied to the place of suturing.

On day 10 after the intervention: hemodynamics was
stable, ejection fraction 37% end-diastolic volume 97 mL,
end-systolic volume 61 mL, stroke volume 36 mL). There
was no free fluid in the pericardial cavity.

Conclusions

1. The only effective method of treatment of rupture of
the free wall of the heart is surgical intervention.

2. Using a sandwich patch with resection of necrotic areas
of the myocardium and U-shaped sutures with Teflon

patch passed from the side of the LV cavity through
the myocardium in the peri-infarct zone and through
a patch from a vascular prosthesis allows hermetically
sew up the LVFWR.

Patient consent. Obtained.
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AnbTepHaTMBHMIA CNOCI6 XipypriyHOro NikyBaHHS NOCTiH(GAPKTHOrO pO3puUBY BiZIbHOI CTIHKK
nisoro wnyHouka. KniHiuHnit Bunapok

IBaweHko B. C., Xipypr BiaaifneHHa XipypriyHOro nikyBaHHS ileMiyHOi xBopobu cepus
Yk K. ., nikap-aHecTesionor BiafineHHs peaHimMauii Ta iHTEHCMBHOI Tepanii iIHPEeKLiMHOro eHaoKapAnTY
Cokyp C.A., Xipypr BigAineHHs XipypridyHOro nikyBaHHs ilueMiyHoi xBopobu cepus

LY «HauioHanbHWi iHCTUTYT cepueBO-CyaAnHHOI Xipyprii imeHi M. M. AMocoBa HAMH Ykpainu», M. Kuis, YkpaiHa

Pesiome. [ocTpuii iHpapKT Miokapsa € ofjHI€I0 3 MPUYUH CMePTi B pO3BUHEHHUX KpaiHaX, HE3BAXKAIYM HAa HOBITHI
TEeXHOJIOTi] Ta WBKUJAKe pearyBaHHs MeAUYHOro nepcoHasty. locTpuil iHpapKT Miokapza 3a3Bu4all CynpOBOKYETHCS
YUCJIEHHUMH JIeTaJIbHUMHU YCKAaJHeHHAMU. OJHUM 3 TaKUX YCKJIaJIHEHb € PO3PUB BiJIbHOI CTIHKU JIIBOrO LIJIYHOYKa.
Po3puB Miokap/a nicsis roctporo iHapKTy Miokap/a Moxe cTaTucs Bij 1-ro AHA A0 3 THXKHIB nicasa iHapkTy. Bisb-
micTh po3puBiB Bif0yBa€eThcs yepe3 3-5 AHIB micss iHpapkTy. Po3puB Ha 30BHIlIHIN MOBEepXHi CTIHKU JIIBOTO LLTY-
HOYKa NMOTpebye BUKJIIOYHO €KCTPEHOT0 XipypriyHoro BTpy4aHHs, siKke B 6i/lbIIOCTI BUNIAJKIB MOJIATA€E Y HaK/IaJaHHI
[I-mozi6HUX IBiB @60 06GBUBHUX ILIBiB 3 BUKOPUCTAHHSM Te(pJIOHOBUX JIATOK.

MeTta - 1poieMOHCTPYBATH NIPUKJIaJ a/lbTepHATUBHOI XipypriuHol TAKTUKHU Ta iHTpaonepaliiHOro BefleHHs NalieH-
TiB 3 iHpapKTOM MioKap/a, KUK yCKJIaAHEHUH pO3PHUBOM BiIbHOI CTIHKU CepIis 3 IepexofioM Y Kap/AioreHHHUH LIOK.

Kniniyauii Bunagok. Mu npe/cTaBu/IM KJAiHIYHUNA BUIAJOK NaLieHTKU B., 72 pokiB, fika Oysa JjocTaBJieHa Ka-
petoto mBuAKoi MeauvHoi gonomoru 10.01.2023 poky y BigJineHHs1 iHTeHcUBHOI Tepamii Ta peanimanii 1Y «HICCX
iMm. M. M. AMocoBa HAMH Ykpainu». OCHOBHUH JiiarHo3: inmeMiuHa XBopob6a ceplisi, TOCTPUN KOPOHAPHUN CHH/POM 3
esieBanieto ST, kKap/iioreHHUH LIOK.

BuCHOBKH. EAMHNUM epeKTUBHUM METO/,0M JIiIKyBaHHS PO3PUBY BIJIbHOI CTIHKH ceplis € OllepaTUBHE BTPYYaHHS.

BukopucTtaHHs JlaTKH 3a TUIOM «Sandwich», 3 pe3ekli€lo HEKPOTU30BaHUX AiNSHOK MioKapZa, Ta BUKOHaHHSA
[I-noi6HUX WBiB 3 TeJIOHOBUMU JIATKAMU 3 60KY MOPOKHHUHHU JIIBOTO IIJIyHOYKa Yepe3 Miokap/ y nepiiHpapKTHiH 30-
Hi Ta yepe3 JIaTKY i3 CYyZJMHHOTO NPOoTe3a J03B0JISIE FePMETUYHO 3alIMTU PO3PUB CTiHKH JIiBOTO IIJIyHOYKa.

Knwo4oBi cioBa: ineMis Miokapzia, po3pyB MioKap/a, Kap/[ioreHHUH 10K, illeMiyHa XBOpo6a ceplis, reMoIepuKap,
Ted IOHOBA JIATKa, CYAUHHUH NIpoTe3, NepiiHdapKTHa 30Ha, FOCTpa ceplieBa HelOCTATHICTb.

CrarTa Hafiduwia B pegakuito / Received: 14.03.2023
[licna poonpaioBanHs / Revised: 04.04.2023
[IpuitHsaTo no apyky / Accepted: 03.09.2023



