
A study of bleeding hearts

What is the problem?

What does this mean? 

Who am I?

What did we find?

What did we do?
Heart attacks, or myocardial infarctions, occur when one of the arteries that 
supply the heart muscle becomes blocked (see Figure 1). Prompt restoration 
of blood flow, by re-opening the blocked artery, improves survival. Heart 
attacks can cause damage such as swelling and bleeding into the heart 
muscle which results in a haematoma or bruise (see Figure 2). More patients 
are being treated effectively these days so more patients are surviving with 
injured hearts. 

Because of the initial damage to the heart, heart attack survivors are at risk 
of developing heart failure, which is a debilitating condition. This highlights 
the need for further improvements in treatment and risk assessment to 
improve outcome. We wanted to identify the nature and frequency of 
damage to the heart, namely swelling and bruising, 6 months after patients 
have suffered a heart attack to see if the damage was associated with heart 
function and clinical outcome. Hence, we might be able to target relevant 
patients with specific therapies to improve their survival.

We have identified that patients with bigger heart attacks are 
likely to have persistent damage in the heart muscle 6 months 
after their heart attack, which may be linked with the development 
of heart failure. Early recognition of the patients most at risk of 
persistent heart damage may allow targeted treatment, such 
as a clot-busting drug called alteplase injected directly into the 
blocked coronary artery in order to prevent prolonged damage 
and the subsequent development of heart failure. Intra-coronary 
alteplase is the subject of a new trial in Glasgow.

I am a fourth year medical student at the University of Glasgow. 
I have a keen interest in cardiovascular medicine and clinical 
research. When I qualify I would like to apply to the Academic 
Foundation Programme, so that I can continue my research 
experiences alongside clinical training. Further down the line 
I’d like to enter training to become a cardiologist, and also 
undertake a PhD. 

Jaclyn was supervised during her Vacation Scholarship project, “Incidence and pathophysiological significance of 
persistent myocardial oedema and haemorrhage in the infarct zone of heart attack survivors”, by Professor Colin Berry.

Swelling in the Heart

At 6 months, using an MRI method which detects 
increased water content (see Figure 4), we showed that:

• swelling in the heart decreased from 2 days to  
 6 months after a heart attack;

• 177/296 patients still had significant swelling in  
 the heart at 6 months;

• patients who still had swelling at 6 months  
 (see Figure 4, Patient A) were more likely to have  
 had bigger heart attacks than patients with  
 resolved swelling (see Figure 4, Patient B); and

• patients with persistent swelling were seen to  
 have more dilated hearts at 6 months, a measure  
 of heart failure.

Bruising in the Heart

At 6 months, using an MRI method which detects 
bleeding in the heart muscle (see Figure 5), we  
showed that:

• 75/296 patients had bruising in the heart after 
 their heart attack;

• after 6 months, 51 patients had persistent bruising  
 (see Figure 5, Patient C) and 24 had no bruising  
 (see Figure 5, Patient D);

• persistent bruising was more common in patients  
 with classic risk factors for heart disease (e.g. male,  
 smoker) and those with bigger heart attacks; and

• there was no difference in heart size, function  
 or health outcome between patients with  
 resolved bruising and persistent bruising, 
 although complications which we have not  
 observed may take years to develop.

296 heart attack patients had an MRI 
(magnetic resonance imaging) scan of 
their heart at 2 days and 6 months after 
their heart attack (see Figure 3). Using 
different kinds of MRI techniques, we 
were able to measure if the heart was 
still swollen and/or bruised 6 months 
after a heart attack. We used statistical 
analysis to assess if the persistence of 
swelling or bruising was linked to heart 
failure or health outcome (e.g. death, re-
hospitalisation).

Miss Jaclyn Carberry
School of Medicine, University of Glasgow

Figure 1 A coronary artery 
blocked with a blood clot (from 
Davies MJ, Heart 2000).

Figure 2 The arrows indicate where the heart muscle 
has been damaged following a heart attack.

Figure 5 Patient C has persisting bruising at 6 months as indicated by the purple 
streak in the wall of the left ventricle (arrow). In Patient D the bruising has resolved. 

Figure 3 When we take an MRI of the heart (A.), we take 
a cross-section through the left and right ventricles (B.), 
to get a “short-axis view” of the heart (C. and D.). The left 
ventricular wall is much thicker because it must pump 
blood to the whole body, whilst the right ventricle only 
has to pump blood around the lungs. The left ventricular 
wall is the area that gets damaged after a heart attack.

Figure 4 Patient A has persisting swelling at 6 months as indicated by persistent 
brightness of the heart muscle (arrow). Patient B has resolved swelling.


