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The mechanical complications of acute myocardial infarction: 
echocardiographic visualizations
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Amaç: Özellikle ekokardiyografik değerlendirmelerle elde edi-
lenler olmak üzere, literatürde bildirilen klinik deneyimlerin 
çoğunluğu sporadik olgularla sınırlıdır.

Çalışmaplanı:Ocak 2004 ile Temmuz 2008 arasında 19 hasta 
(9 erkek, 10 kadın; ort. yaş 71.7±8.2 yıl; dağılım 56-91 yıl) akut 
miyokard infarktüsünün mekanik komplikasyonlarının cerrahi 
tedavisi için kliniğimize sevk edildi. Sekiz hastada (%42.1) ser-
best duvar rüptürü (SDR) var idi. Bu hastalardan birinde SDR, 
planlanmış bir koroner arter bypass greftleme ameliyatında 
anestezinin ardından ameliyat masasında boyama işlemi gerçek-
leştirilmeden önce gelişti. Hastaların beşinde (%26.3) papiller 
kas rüptürü, beşinde (%26.3) ventriküler septal rüptür (VSR) ve 
birinde (%5.3) çift yapı rüptürü (VSR + SDR) var idi.

Bul gu lar: Sekiz SDR hastasının yedisinin ekokardiyografik 
verileri toplandı. Bu mekanik komplikasyonların başlangıcında, 
ekokardiyografide altı hastada (%85.7) perikardiyal tamponad, 
bir hastada (%14.3) ise orta dereceli perikardiyal efüzyon görüldü. 
Ekokardiyografide posteromediyal papiller kas rüptürü olan dört 
hastanın tümünde posteriyor mitral yaprakçık sallanması tespit 
edildi. Sallanan mitral kapaktan geçen kan akışı iki hastada 
mozaik nitelikte idi ancak eksantrik değildi, iki hastada ise ne 
mozaik ne de eksantrik nitelikte idi. Tam papiller kas rüptürü 
olan hastanın sol atriyumunda rüptüre olmuş papiller kasın büyük 
ve düzensiz, papiller kas başının ise helezonik hareketler sergi-
lediği görülebilmekte idi. Yalnızca bir anterolateral papiller kas 
rüptürü olan tek hastanın ekokardiyografisinde, eksantrik mozaik 
akışla birlikte anteriyor mitral yaprakçık sallanması tespit edildi. 
Beş ventriküler septal rüptürün dördü (%80) anteriyor duvarda 
idi, biri (%20) ise anterolateralde idi. Defekt ve şant akımı ekokar-
diyografide beş hastanın tümünde (%100) gözlemlendi. Bu has-
taların ikisinde (%40) orta dereceli perikardiyal efüzyon vardı.

Sonuç:Ekokardiyografi, akut miyokard infarktüsünün mekanik 
komplikasyonlarının konum ve boyut açısından tanınabilmesi 
için güvenilir bir tanı aracıdır tedavi stratejisinin belirlenme-
sinde ve ameliyat sonrası takip konusunda çok büyük öneme 
sahiptir.
Anah tar söz cük ler: Akut miyokardiyal infarkt; ekokardiyografi; meka-
nik komplikasyon.

Background:Majority of the clinical experiences, especially by 
echocardiographic evaluations, was merely limited to sporadic 
cases as reported in the literature.

Methods: Between January 2004 and July 2008, 19 patients 
(9 males, 10 females; mean age 71.7±8.2 years; range 56 to 91 
years) were referred to our clinic for surgical treatment of the 
mechanical complications of acute myocardial infarction. Eight 
(42.1%) patients had free wall rupture (FWR). One of them devel-
oped FWR after completion of anesthesia before being scrubbed 
on the operating table for a scheduled coronary artery bypass 
grafting surgery. Five (26.3%) had papillary muscle rupture, five 
(26.3%) had ventricular septal rupture (VSR), and one (5.3%) had 
double structure rupture (VSR + FWR).

Results:Seven of the eight FWR patients had their echocardio-
graphic information archived. At the onset of these mechanical 
complications, six (85.7%) patients presented with pericardial 
tamponade on echocardiography, and one (14.3%) with moderate 
pericardial effusion. Posterior mitral leaflet flail was noted in 
all four patients with a posteromedial papillary muscle rupture 
on echocardiography. The flow across the flail mitral valve was 
mosaic but not eccentric in two patients, and neither mosaic nor 
eccentric in two patients. Large erratic movement of the ruptured 
papillary muscle and the swirling papillary muscle head could 
be observed in the left atrium in the patient with a complete rup-
tured papillary muscle. Anterior mitral leaflet flail with eccentric 
mosaic flow was noted on echocardiography in the only patient 
with an anterolateral papillary muscle rupture. Four (80%) of the 
five ventricular septal ruptures were located in the anterior wall, 
and one (20%) was anteriolateral. The defect and the shunt flow 
were observed in all five (100%) patients on echocardiography. 
Two of them (40%) had moderate pericardial effusion.

Conclusion:Echocardiography is a reliable diagnostic tool for 
diagnosing the mechanical complications of acute myocardial 
infarction in terms of the location and dimension, and is essential 
for the decision-making on the treatment strategy and postopera-
tive follow-up.
Key words: Acute myocardial infarction; echocardiography; mechanical 
complications.
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Mechanical complications of acute myocardial infarc-
tion are infrequent but lethal. They mainly involve the 
ventricular free wall, interventricular septum, papillary 
muscle, or combinations thereof,[1] representing 2.3% of 
acute myocardial infarction, and 15.7% of hospital mor-
tality.[2] The patient’s survival depends on preoperative 
hemodynamic status and 77% of the patients presenting 
preoperative cardiogenic shock died.[3] The mechanical 
complications of acute myocardial infarction are such 
a less frequent pathology that the majority of clinical 
experiences, especially by echocardiographic evalua-
tion, were merely limited to sporadic cases as reported 
in the literature.

PATIENTS AND METHODS
Between January 2004 and July 2008, 19 patients 
(9 males, 10 females; mean age 71.7±8.2 years; range 
56 to 91 years) were referred to our clinic for surgical 
treatment of the mechanical complications of acute 
myocardial infarction. Eight (42.1%) patients had free 
wall rupture (FWR). One of them developed FWR 
after completion of anesthesia before being scrubbed 
on the operating table for a scheduled coronary artery 
bypass grafting (CABG) surgery. Five (26.3%) had 
papillary muscle rupture, five (26.3%) had ventricu-
lar septal rupture (VSR), and one (5.3%) had double 
structure rupture (VSR + FWR). Their demographic 
data were listed in table 1. The echocardiography 
films archived in the “Horizon Cardiology Web” 
and relevant information recorded in the “Doctor’s 
Record” database of our clinic constitute the basis of 
the present study.

RESULTS
Seven of the eight FWR patients had their echo-
cardiographic information archived. At the onset 
of mechanical complications of acute myocardial 
infarction, six (85.7%) patients presented with peri-
cardial tamponade on echocardiography (Fig. 1), 
and one (14.3%) with moderate pericardial effusion. 
A swirling flow disturbance was noted in one of 
the patients with pericardial tamponade (Fig. 2). At 
operation, FWR was identified as a blow-out type 
in four (50%) patients with a tear ranging from 1-5 
cm in diameter, and an oozing type in four (50%) 
patients. The FWR was a multiple blow-out type in 
one patient. The locations of the FWR were posterior 
in four (50%), anterior in two (25%), posterolateral 
in one (12.5%), and inferoposterior in one (12.5%), 
respectively. Four (50%) patients died of cardiogenic 
shock during the perioperative period (Table 2).

Five patients developed papillary muscle rupture 
after myocardial infarction. The rupture was partial 

Table 1. Clinical features of 19 patients with mechanical 
complications of acute myocardial infarction
Variable Result

 n % Range Mean±SD

Age   56-91 71.7±8.2
Gender

Male 9
Female 10

Infarct region 
Anterior  7 36.8
Inferoposterior 5 26.3
Apical 1 5.3
Posterolateral 1 5.3
Inferior 1 5.3
Lateral 1 5.3
Not available 3 15.8

Culprit coronary artery 
LAD artery 8 42.1
LAD artery + RCA 3 15.8
LAD artery + Cx artery 2 10.5
Circumflex artery 2 10.5
Posterolateral artery 1 5.3
Not available 3 15.8

Myocardial rupture 
FWR 8 42.1
PMR 5 26.3
VSR 5 26.3
Double structure VSR + FWR 1 5.3

Duration of diseased course
before referral 

<1 day 13 68.4
1 day 3 15.8
3-8 days 3 15.8

Clinical manifestation 
Pulmonary edema 1 5.3
Cardiogenic shock 4 21.1
Cardiac tamponade 6 31.6
Hypertension 10 52.6
Hyperlipidemia 9 47.4
Diabetes 4 21.1
Obesity 4 21.1
Inotropic support 19 100
Intraaortic balloon pumping 5 26.3
Mechanical ventilation 2 10.5

Operation 
FWR patch repair 3 15.8
FWR patch + glue 6 31.6
Mitral valve replacement 2 10.5
MVR + CABG 3 15.8
VSR patch repair 3 15.8
VSR patch repair + CABG 2 10.5
VSR patch repair + PCI 1 5.3

Complication 
Post-pericardiectomy syndrome 2 10.5
Residual shunt after VSR repair 1 5.3

Clinical outcome 
Survival 11 57.9
Early mortality 7 36.8
Intermediate mortality 1 5.3

LAD: Left anterior descending; RCA: Right coronary artery; Cx: Circumflex; 
FWR: Free wall rupture; PMR: Papillary muscle rupture; VSR: Ventricular septal 
rupture; MVR: Mitral valve replacement; CABG: Coronary artery bypass grafting; 
PCI: Percutaneous coronary intervention.
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Table 2. Mechanical complications of acute myocardial infarction and their prognoses
 Case Age/ Site of rupture Echocardiographic Operative finding  Operation Result
  gender  finding

Free wall rupture
 1 79/F Posterior  Blow-out, multiple Patch repair Died
 2 62/M Posterior Pericardial effusion Blow-out, 4-5 cm Pach glue repair Survived
 3 71/M Posterior Tamponade Oozing Patch glue repair Survived
 4 78/F Anterior Tamponade Blow-out, 3 cm  Patch glue repair Died
 5 63/F Anterior Tamponade Oozing Patch glue repair Post-pericardiectomy,
       survived
 6 65/F Posterolateral Tamponade Oozing Patch glue repair Survived
 7 73/F Posterior Tamponade Oozing Patch repair Died
 8 71/F Inferoosterior Tamponade Blow-out, 1 cm Patch repair Died

Papillary muscle rupture
 1 78/M  PML flail Posteromedial MVR Survived
 2 66/F  PML flail Posteromedial, MVR Survived
     sub-total
 3 76/M Apical PML flail Posteromedial MVR + CABG Survived
 4 56/M Posteroinferior AML flail, eccentric Anterolateral MVR + CABG Survived
    mosaic jet
 5 70/M  PML flail posteromedial MVR + CABG Survived

Ventricular septal rupture
 1 56/M Anterior Defect + shunt Posteroinferior,  Patch repair + CABG Post-pericardiectomy,
     1.9 cm  residual shunt, survived
 2 83/F Anterolateral Defect + shunt + Apical, 1.5x0.5 cm Patch + stripe repair + Survived
    pericardial effusion  CABG 
 3 91/M Anterior Defect + shunt + Apical, small PCI + patch repair Died
    pericardial effusion
 4 73/F Anterior Defect + shunt Anterior, 1cm Patch repair Died
 5 71/F Anterior Defect + shunt Anterior, 0.6 cm Patch repair Died

Double structural rupture
 1 71/F Lateral  Apical ventricular  Ventricular septal Died
     septal rupture,  rupture patch repair,
     lateral free wall free wall rupture
     rupture patch + glue repair
PML: Posterior mitral leaflet; MVR: Mitral valve replacement; CABG: Coronary artery bypass grafting; AML: Anterior mitral leaflet; PCI: Percutaneous coronary inter-
vention;

DISCUSSION
The mechanical complications of acute myocardial 
infarction include four types of pathological conditions: 
FWR, papillary muscle rupture, VSR, and double struc-
tural rupture.[4]

Free wall rupture may involve the anteroseptal, 
anteroseptal, inferolateral, and inferior left ventricu-
lar walls, respectively.[5] Iemura et al.[6] reported 13/17 
(76.5%) patients with FWR were diagnosed by echo-
cardiography, and the diagnoses were established by 
pericardial puncture, catheterization and operation in the 
remaining patients. The main echocardiographic findings 
in patients with FWR are pericardial effusion[7] tampon-
ade[8] or periepicardial hematoma.[9] Cardiac compression 
and tears of the ventricular wall may be visualized by 
echocardiography except for hypokinesis.[10,11]

residual shunt were visualized by echocardiography 
postoperatively in two survivors of VSR patients. The 
remaining three patients died early postoperatively 
(Table 2).

The only patient with double structural rupture (api-
cal VSR + lateral FWR) who underwent a VSR patch 
repair and a FWR patch glue repair died of cardiogenic 
shock on the first postoperative day.

Seven survivors had postoperative echocardiography 
follow-up at 12.8±16.7 (range 1-48) months. Their left 
ventricular ejection fraction was 44.7±22.3% (range 
20-83%), left ventricular diastolic dimension 4.80±0.73 
cm (range 4.2-6.39 cm), systolic dimension 3.40±1.17 
cm (range 2.45-5.83 cm), and left ventricular poste-
rior wall dimension 1.01 ± 0.12 cm (range 0.9-1.18 cm), 
respectively.
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