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AbsTrACT
Myocardial free wall rupture (MFWR) refers to 
laceration of the heart ventricle or atria, which is 
a rare but fatal complication of acute myocardial 
infarction (AMI). In this study, we aim to identify 
the clinical characteristics and protective factors 
of free wall rupture after myocardial infarction. 
This is a single-center, retrospective observational 
analysis. The study screened all patients admitted 
to the cardiology department of the First Affiliated 
Hospital of Xi’an Jiaotong University between 
January 2013 and April 2018. The biochemical, 
clinical, angiographic and echocardiographic features 
of these patients were then collected and analyzed. 
Among the 5946 screened patients with AMI, 23 
patients with a diagnosis of MFWR after AMI were 
enrolled in the present study. 18 (78.3%) patients 
were diagnosed with acute ST segment elevated 
myocardial infarction and the remaining 5 (21.7%) 
have acute non-ST segment elevated myocardial 
infarction. Early-phase MFWR happened in 12 
(52.2%) and late-phase accounted for 8 (34.8%) 
in total. Late-phase MFWR had lower left ventricle 
ejection fraction value (45.8%±5.6% vs 63.0±3.8%, 
p<0.001) as compared with early-phase. Patients 
who survived from MFWR has higher ACE inhibitor/
angiotensin II receptor blocker (ACEI/ARB) and 
β-blocker coverage in the in-hospital treatment 
of AMI (ACEI/ARB: 100.0% vs 35.3%, p=0.014; 
β-blocker: 100.0% vs 47.1%, p=0.048). The present 
study provides evidence for better understanding of 
the clinical characteristics and protective functions 
in MFWR after AMI. Reduced cardiac function is 
correlated with higher incidence of later phase 
free wall rupture. Higher ACEI/ARB and β-blocker 
coverage in the AMI treatment strategy is associated 
with lower MFWR incidence.

InTrOduCTIOn
Myocardial free wall rupture (MFWR) refers to 
laceration of the heart ventricle or atria, which 
is considered a serious and dreadful complica-
tion of acute myocardial infarction (AMI).1 As 
a rare but fatal complication of AMI, the prog-
nosis of MFWR is always poor, and it could 
lead to sudden and devastating death in patients 

after myocardial infarction (MI). However, 
due to the rare and unpredictable incidence of 
MFWR, there is lack of evidence for its clinical 
characteristics. Moreover, as the sample sizes 
are all relatively limited in the previous studies, 
there has also been lack of consensus in the 
prevention of MFWR.

The diagnosis of myocardial rupture is 
generally based on physical examination, 
changes in vital signs, clinical suspicion and 
can be confirmed with echocardiography.2 

significance of this study

What is already known about this subject?
 ► Myocardial free wall rupture (MFWR) refers 
to laceration of the heart ventricle or atria, 
which is considered a serious and dreadful 
complication of acute myocardial infarction 
(AMI).

 ► As a rare but fatal complication of AMI, the 
prognosis of MFWR is always poor, and it 
could lead to sudden and devastating death 
in patients after myocardial infarction.

 ► Moreover, as the sample sizes are all 
relatively limited in the previous studies, 
there has also been lack of consensus in 
the prevention of MFWR.

What are the new findings?
 ► In this study, we found that several clinical 
factors are related to the incidence and 
prognosis of MFWR after AMI.

 ► Reduced cardiac function is correlated with 
higher incidence of later phase free wall 
rupture.

 ► Higher ACE inhibitors/angiotensin II 
receptor blockers and β-blocker coverage 
in the AMI treatment strategy is associated 
with lower MFWR incidence.

How might these results change the focus 
of research or clinical practice?

 ► The present study provides evidence for 
better understanding of cardiac rupture and 
gives a clue for its prevention.
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Generally speaking, myocardial rupture can be divided into 
three categories based on the site of the lesion: rupture of 
the ventricular free wall, of the interventricular septum 
and of the papillary muscles.3 Normally in patients with 
AMI, myocardial rupture occurs within the first 5 days 
after MI in about half of cases and within 2 weeks in 
over 90% of patients.4–6 As a result, a previous study7 has 
divided myocardial rupture into early phase (<72 hours) 
and late phase (>96 hours). The treatment for myocardial 
rupture is normally supportive in the immediate setting, 
and surgical correction of the rupture is recommended if 
feasible. Among the different mechanical complications of 
MI, including MFWR, interventricular septum rupture and 
acute mitral regurgitation, MFWR has the most devastating 
outcome and is one of the major causes of sudden death in 
patients with AMI. Therefore, it is essential to identify the 
clinical characteristics and explore the potential protective 
factors of MFWR for reducing mortality and morbidity in 
AMI.

With the advancement of AMI therapies, percutaneous 
coronary intervention (PCI) has become a more preferable 
therapy to previous fibrinolytic therapy in AMI, reducing 
one of the major risks for myocardial rupture.4 8 9 Never-
theless, it is necessary to study the predicting factors and 
clinical outcomes of myocardial rupture so as to improve 
the survival rate and overall outcome of AMI. Hence, in 
this retrospective analysis study, by investigating the clinical 
characteristics of MFWR in patients with AMI, we aim to 
identify the predictive and protective factors of MFWR in 
order to provide clinical evidence for better prevention and 
treatment of AMI.

MeTHOds
study design
This is a single-center, retrospective observational analysis. 
The study screened all patients with a diagnosis of AMI 
admitted to the cardiology department of the First Affili-
ated Hospital of Xi’an Jiaotong University between January 
2013 and April 2018. AMI and MFWR were defined based 
on the universal definition criteria by the American College 
of Cardiology.10 The inclusion criteria were (1) confirmed 
admission diagnosis of AMI and (2) MFWR diagnosed by 
echocardiography during hospitalization.

Clinical data collection
Detailed medical histories were screened from the patients 
enrolled. Patient characteristics were collected, including 
age, sex, disease history, the correct time of MI (according 
to the resident admit note) and myocardial rupture, physical 
examination, and records of PCI. Biochemical results were 
evaluated immediately after the patients were admitted to 
the hospital, and cardiac enzymes including creatine kinase 
(CK)/creatine kinase isoenzyme-B (CKMB) were measured 
serially throughout the hospital stay. Echocardiography was 
performed before and after myocardial rupture for patients 
of whom MFWR happened during hospital treatment, and 
was performed after myocardial rupture for patients who 
were admitted to our hospital with both MI and MFWR. 
Ejection fraction (EF) was measured using the Simpson 
methods by an experienced echocardiography doctor.

statistical analysis
All statistical analyses were performed by SPSS for Windows 
V.17.0. Data were presented as frequencies or percentages 
for categorical variables and mean±SD for continuous vari-
ables, unless otherwise indicated. Simple t-test was used to 
compare continuous variables which are in normal distribu-
tion. Mann-Whitney U test was used to compare continuous 
variables which do not conform to the normal distribution. 
χ2 test was used to compare categorical variables. Simple 
linear analysis was used to calculate the correlation between 
myocardial rupture time and cardiac function. A value of 
p<0.05 was considered statistically significant.

resulTs
study population
From January 2013 to April 2018, 5946 patients admitted 
to the First Affiliated Hospital of Xi’an Jiaotong Univer-
sity with a diagnosis of AMI were screened, among them 
a total of 23 (0.4%) patients with an onset of in-hospital 
MFWR were enrolled in the present study. Baseline 
patient characteristics are shown in table 1. The mean 
age was 70.0±8.3 years and 34.8% of the overall was 
female. Among 23 patients with AMI and MFWR, 18 
(78.3%) were diagnosed with acute ST segment elevated 
myocardial infarction (STEMI) by electrocardiograph, 
chest pain and elevated myocardial enzymes. Nine 
patients suffered from anterior, three patients from 
inferior posterior, three patients from high lateral, and 
three patients from inferior wall and right ventricle MI. 
The remaining five (21.7%) patients had acute non-ST 
segment elevated myocardial infarction (NSTEMI). In 
10 (43.5%) patients, infarct-related arteries (IRAs) were 
opened after PCI, and the mean time to revasculariza-
tion therapy after MI was 50.5 hours. Of 23 patients, 
3 underwent surgery within an hour after myocardial 
rupture and all of them survived. Early-phase MFWR 
happened in 12 (52.2%) and late-phase accounts for 8 
(34.8%) patients in total. Of 23 patients, 17 (73.9%) 
died due to myocardial rupture-related pericardial 
tamponade in the hospital, and the rest of the patients 
survived at the end.

Comparison between early-phase and late-phase MFWr
Because patients with early-phase or late-phase MFWR 
have different clinical features, we carried on to inves-
tigate the potential factors contributing to MFWR 
in different stages. After test of normality, we used 
simple t-test analysis to compare the cardiac function 
and Mann-Whitney U test to compare cardiac enzymes 
between early-phase and late-phase MFWR. Data are 
shown in table 2. 

There was a trend that patients with late-phase free 
wall rupture (FWR) exhibited worse cardiac function, 
which was reflected on echocardiography showing a larger 
left ventricle size of 57.0±5.5 mm for the left ventric-
ular end-diastolic dimension (LVEDD) as compared with 
52.0±3.9 mm (p=0.146), and 42.3±6.2 mm for the left 
ventricular end-systolic diameter (LVESD) as compared 
with 35.5±6.7 mm (p=0.121), in the early phase. The left 
ventricle EF value was also significantly lower in patients with 
late-phase MFWR (p<0.001): 45.8%±5.6% as compared 
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with 63.0%±3.8% in early-phase MFWR. Besides, late-
phase MFWR also showed significantly higher peak CK 
enzymes as compared with early-phase (305.3±262.1 vs 
75.9±74.5 u/L, p=0.044), while the percentage of anterior 

wall MI is higher in early-phase FWR than in late-phase 
(77.8% vs 28.6%, p=0.057).

Thus to further investigate the relationship between 
pathologic phases and cardiac function, we calculated the 
time between myocardial rupture and MI in all patients 
and used simple linear regression analysis. The time to 

Table 1 Baseline patient characteristics

Item Value

Patients (n) 23

Age (years) 69.7±8.3

Female (%) 34.8

Systolic BP (mm Hg) 107.5±25.9

Diastolic BP (mm Hg) 69.8±18.2

Heart rate (beats per minute) 83.6±20.1

SPO2 (%) 86.4±11.3

Blood biochemistry

   CK (peak, u/L) 2011.9±2418.3

  CKMB (peak, u/L) 168.1±199.3

  RBC (×109/L) 4.1±0.6

  PLT (×109/L) 180.7±58.7

  Creatine (µmol/L) 88.7±24.9

Death (%) 73.9

Early rupture (%) 52.2

Late rupture (%) 34.8

Ultrasonic cardiogram

  LVEDD (mm) 54.3±5.2

  LVESD (mm) 39.3±6.3

  EF (%) 52.4±9.6

Hypertension (%) 52.2

Diabetes (%) 17.4

Cerebral infarction (%) 17.4

CKD (%) 0.0

COPD (%) 4.2

STEMI 18 (78.3%)

   Anterior 9

   Inferior posterior 3

   High lateral 3

   Inferior and right ventricle 3

NSTEMI 5 (21.7%)

Mean time to revascularization (hours) 50.5

Patency rate of IRA (%) 43.5

Surgery 3 (13.0%)

IABP (%) 8.3

Aspirin (%) 87.5

Clopidogrel (%) 82.6

Ticagrelor (%) 4.3

β-blocker (%) 60.9

ACEI/ARB (%) 52.2

CCB (%) 4.3

Statin (%) 95.7

Data are mean±SD and n (%).
ACEI/ARB, ACE inhibitors/angiotensin II receptor blockers; BP, blood pressure; 
CCB, calcium channel blocker; CK, creatine kinase; CKD, chronic kidney 
disease; CKMB, creatine kinase isoenzyme-B; COPD, chronic obstructive 
pulmonary disease; EF, ejection fraction; IAPB, intra-aortic balloon pump; IRA, 
infarct-related artery; LVEDD, left ventricular end-diastolic diameter; LVESD, 
left ventricular end-systolic diameter; NSTEMI, non-ST segment elevated 
myocardial infarction; PLT, platelets; RBC, red blood cell; SPO2, oxyhemoglobin 
saturation by pulse oximetry; STEMI, ST segment elevated myocardial 
infarction.

Table 2 Comparison between early-phase and late-phase 
MFWR

Item early rupture late rupture P value

Patients (n) 12 8

Age (years) 72.3±8.5 66.7±7.4 0.346

Female (%) 41.7 25.0 0.642

Systolic BP (mm Hg) 110.0±29.2 108.0±25.0 0.876

Diastolic BP (mm Hg) 70.2±19.4 71.3±19.2 0.904

Heart rate (beats per minute) 92.3±16.9 76.6±19.4 0.070

SPO2 (%) 83.8±11.6 87.3±12.0 0.533

Blood biochemistry

  CK (peak, u/L) 1018.4±1135.5 3430.8±3214.4 0.076

  CKMB (peak, u/L) 75.9±74.5 305.3±262.1 0.044

  RBC (×109/L) 4.0±0.7 4.2±0.5 0.567

  PLT (×109/L) 202.8±47.4 171.0±70.6 0.270

  Creatine (µmol/L) 78.9±23.5 102.6±26.1 0.077

Death (%） 66.7 87.5 0.603

Patency rate of IRA 33.3 62.5 0.362

Ultrasonic cardiogram

  LVEDD (mm) 52.0±3.9 57.0±5.5 0.146

  LVESD (mm) 35.5±6.7 42.3±6.2 0.121

  EF (%) 63.0±3.8 45.8±5.6 <0.001

Hypertension (%) 58.3 50.0 1.000

Diabetes (%) 16.7 12.5 1.000

Cerebral infarction (%) 8.3 25.0 0.537

CKD (%) 0.0 0.0

COPD (%) 0.0 12.5 0.400

STEMI (%) 75.0 87.5 0.122

   Anterior (%) 77.8 28.6

   Inferior posterior (%) 0.0 28.6

   High lateral (%) 11.1 28.6

   Inferior and right ventricle 
(%)

11.1 14.3

NSTEMI (%) 25.0 12.5 0.619

IABP (%) 16.7 0.0 0.495

Aspirin (%) 83.3 100.0 0.495

Clopidogrel (%) 75.0 87.5 0.619

Ticagrelor (%) 0.0 12.5 0.400

β-blocker (%) 66.7 62.5 1.000

ACEI/ARB (%) 58.3 50.0 1.000

CCB (%) 8.3 0.0 1.000

Statin (%) 91.7 100.0 1.000

Data are mean±SD and n (%).
ACEI/ARB, ACE inhibitors/angiotensin II receptor blockers; BP, blood pressure; 
CCB, calcium channel blocker; CK, creatine kinase; CKD, chronic kidney 
disease; CKMB, creatine kinase isoenzyme-B; COPD, chronic obstructive 
pulmonary disease; EF, ejection fraction; IAPB, intra-aortic balloon pump; IRA, 
infarct-related artery; LVEDD, left ventricular end-diastolic diameter; LVESD, 
left ventricular end-systolic diameter; MFWR, myocardial free wall rupture; 
NSTEMI, non-ST segment elevated myocardial infarction; PLT, platelets; RBC, 
red blood cell; SPO2, oxyhemoglobin saturation by pulse oximetry; STEMI, ST 
segment elevated myocardial infarction.
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myocardial rupture after MI was found to be significantly 
positively correlated with EF value (R2=0.457, 95% CI of 
slope −0.151 to −0.035, p=0.004) but not to LVEDD 
(R2=0.126, 95% CI of slope −0.019 to 0.076, p=0.214) 
and LVESD (R2=0.163, 95% CI of slope −0.017 to 0.095, 
p=0.153) due to the small sample size (figure 1). The above 
results indicated that cardiac EF was correlated with the 

onset time of in-hospital MFWR in the current observa-
tional analysis.

Association between infarction sites and clinical 
characteristics of MFWr
We further sought to find the association between infarction 
area and the clinical characteristics of MFWR, including 
infraction phase, IRA, death and so on. However, due to 
limited sample size, no statistical difference was observed 
(table 3), whereas it was notified that early-phase MFWR 
was more likely to happen in patients with anterior wall 
infarction compared with other infarction sites. Besides, the 
survival rate is higher in patients with NSTEMI rather than 
in STEMI after MFWR.

Association between clinical factors and in-hospital 
mortality rate of MFWr
Lastly, we investigated the predictive factors for in-hospital 
mortality rate of MFWR. We divided patients into in-hos-
pital death (78.3%) and alive (21.7%) groups (table 4). 
Small sample size as it is, the utilization percentage of ACE 
inhibitor/angiotensin II receptor blocker (ACEI/ARB) and 
β-blocker was significantly higher in the alive group than in 
the death group (ACEI/ARB: 100.0% vs 35.3%, p=0.014; 
β-blocker: 100% vs 47.1%, p=0.048). Apart from these, 
no other factors exhibited significant correlation with the 
in-hospital mortality of MFWR between the two groups. 
The result also complied with the previous study by blood 
biochemistry or ultrasonic cardiogram.11–13

dIsCussIOn
In this study, we have enrolled patients with AMI compli-
cated with MFWR and sought to identify the clinical char-
acteristics of MFWR with regard to late or early phase, 
infarction sites, and clinical correlators. It is identified 
that worse cardiac function is correlated with late-phase 
MFWR; moreover, patients with higher ACEI/ARB and 
β-blocker coverage for preventing myocardial remodeling 
during the initial treatment of AMI showed higher survival 
rate from MFWR.

The incidence and death rate of MFWR after AMI 
declined progressively over the past decades. In this single-
center, retrospective analysis, we enrolled 0.4% patients 
with in-hospital MFWR from patients with AMI. The 
MFWR incidence is 0.4%, which is relatively lower than 
previous investigations.14 15 It is also interesting that all 
patients with MFWR had not had fibrinolytic therapies 

Figure 1 Simple linear analysis between time to myocardial 
rupture and cardiac function in patients with MI. (A) Simple linear 
regression model with time to myocardial rupture after MI in 
relation to the EF value. The y-axis represents the EF value (%) 
evaluated by echocardiography. The x-axis represents time to 
myocardial rupture. Green dots stand for EF value in each patient. 
15 patients with MI were enrolled in the analysis (R2=0.457, 
95% CI of slope −0.151 to −0.035, p=0.004). (B) Simple linear 
regression model with time to myocardial rupture after MI in 
relation to LVEDD/LVESD. The y-axis represents the diameter 
(mm) evaluated by echocardiography. The x-axis represents time 
to myocardial rupture. Green dots stand for EF value in each 
patient. 14 patients with MI were enrolled in the analysis (LVEDD: 
R2=0.126, 95% CI of slope −0.019 to 0.076, p=0.214; LVESD: 
R2=0.163, 95% CI of slope −0.017 to 0.095, p=0.153). EF, ejection 
fraction; LVEDD, left ventricular end-diastolic dimension; LVESD, 
left ventricular end-systolic diameter; MI, myocardial infarction. 

Table 3 Association between infarction sites and clinical manifestation of MFWR

Item Anterior Inferior posterior High lateral Inferior and right ventricle nsTeMI P value

Patients (n) 9 3 3 3 5

Rupture phase (%) 0.319

   Early 77.8 0 33.3 33.3 60.0

   Middle 0 33.3 0 33.3 20.0

   Late 22.2 66.7 66.7 33.3 20.0

Patency rate of IRA (%) 44.4 66.7 0 66.7 60.0 0.456

Death (%) 88.9 66.7 100 66.7 40.0 0.262

Data are n (%).
IRA, infarct-related artery; MFWR, myocardial free wall rupture; NSTEMI, non-ST segment elevated myocardial infarction.
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before. The lower FWR incidence could be attributed to the 
representativeness of the patient population. The patients 
enrolled in the present study came from one of the best 
cardiovascular centers in Western China. With the preva-
lence of PCI and due to its clinical benefits as compared 
with fibrinolytic therapy, most of the patients with AMI 

admitted to our hospital received PCI except for economic 
concerns. Moreover, the construction of chest pain centers 
in China over the past decades has also given rise to more 
standardized therapies and decreasing door-to-balloon time 
in the AMI treatment,16 which might further reduced the 
overall incidence of FWR and overall AMI mortality. Lastly, 
since we evaluated only in-hospital MFWR incidents, late-
phase MFWR happening after discharge have not been 
investigated.

The time to myocardial rupture could be divided into 
early phase and late phase.7 The early phase of myocardial 
rupture is often characterized by an abrupt, slit-like tear in 
the infarcted myocardium, which is more likely to occur in 
patients with acute anterior infarction as a result of further 
decreased apical wall thickness in systole and enhanced 
tensile stress after MI.7 On the other hand, the late phase 
of myocardial rupture is associated with cardiac fibrosis 
scar and early aneurysm formation,7 which is most likely 
to happen in patients with large MI area and heart dysfunc-
tion. In the present analysis, it is also found that 52.2% of 
MFWRs after AMI are in the early phase, 34.8% are in the 
late phase, and yet 13.0% in between. Moreover, EF and 
peak of myocardial enzymes differ between early-phase and 
late-phase MFWR, which could contribute to the possible 
different pathologic mechanisms. Patients with low EF tend 
to have smaller size of infarction and have a late onset of 
MFWR; however, further investigations based on larger 
cohorts are warranted.4

The prognosis of myocardial rupture is always poor due 
to its unpredictable nature and dreadful clinical outcomes.17 
Some studies show that the prognosis of myocardial rupture 
is dependent on a number of factors,18 including how long 
after AMI myocardial rupture occurs, which portion of the 
myocardium is involved in the rupture and the treatment that 
patients receive. However, the present study has not identi-
fied statistical difference in the correlation between infarc-
tion site and clinical manifestations, although early MFWR 
tends to happen in patients with anterior wall infarction. 
The not statistically significant results might be attributed 
to limited sample size; hence, further, larger scale analysis 
is warranted in order to define the association between the 
prognosis of MFWR and clinical manifestations.

The treatment for MFWR is mainly supportive in the 
immediate setting. Emergency surgery is recommended or 
performed in most centers; however, a number of patients 
have sudden death and did not survive until surgical correc-
tion.19 Increased PCI rate, better control of blood pressure, 
and the use of β-blockers and ACEI/ARB have all contrib-
uted to lower incidence and death rate of FWR as previ-
ously reported.15 20 In the present analysis, we have also 
identified that the utilization of β-blockers and ACEI/ARB 
is correlated with higher in-hospital survival rate of FWR, 
although the sample size is relatively small. Therefore, it is 
suggested by the present analysis that early medication for 
preventing ventricular remodeling may improve the MFWR 
survival rate.

limitations
This is a single-center-based, retrospective study. The 
sample size in this study is relatively small because of the 
low incidence of myocardial rupture. During the emergency 

Table 4 Association between clinical factors and in-hospital 
mortality of MFWR

Item death Alive P value

Patients (n) 17 6

Age (years) 70.7±7.3 66.8±11.0 0.346

Female (%) 35.3 33.3 1.000

Systolic BP (mm Hg) 109.4±27.6 102.2±21.6 0.572

Diastolic BP (mm Hg) 71.7±20.0 64.3±11.3 0.406

Heart rate (beats per minute) 82.6±20.5 86.3±20.5 0.704

SPO2 (%) 86.4±11.3 86.3±12.6 0.997

Blood biochemistry

  CK (peak, u/L) 2271.0±2677.6 1364.2±1616.5 0.452

  CKMB (peak, u/L) 201.0±217.6 85.7±122.2 0.240

  RBC (×109/L) 4.2±0.6 3.8±0.6 0.212

  PLT (×109/L) 178.9±68.9 185.3±21.0 0.826

   Creatine (µmol/L) 86.8±25.8 92.8±24.4 0.638

  Early rupture (%） 47.1 66.7 0.640

Patency rate of IRA (%) 47.1 33.3 0.660

Ultrasonic cardiogram

   LVEDD (mm) 54.2±3.3 54.5±9.3 0.953

   LVESD (mm) 38.8±4.5 40.5±10.5 0.772

   EF (%) 51.0±8.4 55.6±12.3 0.392

Hypertension (%) 52.9 50.0 1.000

Diabetes (%) 17.6 16.7 1.000

Cerebral infarction (%) 23.5 0.0 0.539

CKD (%) 0.0 0.0

COPD (%) 5.9 0.0 1.000

STEMI 0.572

   Anterior (%) 53.3 33.3

   Inferior posterior (%) 13.3 33.3

   High lateral (%) 20.0 0.0

   Inferior and right 
ventricle (%)

13.3 33.3

NSTEMI (%) 11.8 50.0 0.089

IABP (%) 5.9 16.7 0.462

Aspirin (%) 94.1 83.3 0.462

Clopidogrel (%) 88.2 66.7 0.270

Ticagrelor (%） 5.9 0.0 1.000

β-blocker (%) 47.1 100.0 0.048

ACEI/ARB (%) 35.3 100.0 0.014

CCB (%) 0.0 16.7 0.261

Statin (%) 94.1 100.0 1.000

Data are mean±SD and n (%).
ACEI/ARB, ACE inhibitors/angiotensin II receptor blockers; BP, blood pressure; 
CCB, calcium channel blocker; CK, creatine kinase; CKD, chronic kidney 
disease; CKMB, creatine kinase isoenzyme-B; COPD, chronic obstructive 
pulmonary disease; EF, ejection fraction; IAPB, intra-aortic balloon pump; IRA, 
infarct-related artery; LVEDD, left ventricular end-diastolic diameter; LVESD, 
left ventricular end-systolic diameter; MFWR, myocardial free wall rupture; 
NSTEMI, non-ST segment elevated myocardial infarction; PLT, platelets; RBC, 
red blood cell; SPO2, oxyhemoglobin saturation by pulse oximetry; STEMI, ST 
segment elevated myocardial infarction.
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condition, cardiac tamponade might prevent us from 
figuring out which specific part of the myocardial free wall 
was ruptured. In addition, the small number of patients 
enrolled could contribute to type 1 statistical error. As a 
result, although difference was notified with regard to mean 
CK, CKMB and age, no statistical difference was identified. 
Follow-up work based on bigger cohorts is warranted to 
further explore the prognosis and preventive factors of 
MFWR.

COnClusIOn
In sum, in this single-center, retrospective analysis, we have 
identified several clinical factors related to the incidence and 
prognosis of MFWR after AMI. Reduced cardiac function 
is correlated with higher incidence of later phase FWR, and 
higher ACEI/ARB and β-blocker coverage in the AMI treat-
ment strategy is associated with less MFWR incidence. The 
present study provides evidence for better understanding of 
cardiac rupture and gives a clue for its prevention.
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