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do you remember the Minority Report? This science fiction 
has been penned in 1956 by Philip Dick and adapted to 
the silver screen in 2002 by Steven Spielberg. The main 

actor was Tom Cruise. It tells the story of a future society where 
murders are prevented through the efforts of three mutants 
who can see the future. Closer to us, if you have seen G.I. Joe: 
Retaliation (2013), starring Dwayne Johnson and Bruce Willis, 
do you remember the scenes which depict camera-carrying flies 
(which could also explode)? 

Notwithstanding the fact that most of us consider such film 
excerpts as pure science fiction, the Department of Homeland 
Security (US) has developed the Future Attribute Screening 
Technology (FAST) programme. Its primary aim is to detect 
crimes in sensitive areas, example, airports, by screening people 
for “psychological and physiological indicators” including 
heart rate, skin temperature, breathing, facial expression, body 
movement, pupil dilation, and other “psychophysiological/
behavioral patterns” to stop “unknown terrorists”. 

Indeed, security has made great advances. The development 
of Hybrid Insect Micro-Electro-Mechanical Systems (HI-
MEMS) is a project of the US Department of Defense. The 
primary goal is to developing machine-insect interfaces by 
placing micro-mechanical systems inside the insects during 
the early stages of metamorphosis in order to exert control 
over the insect’s locomotion. The reason why the electronic 
system is attached during the early stage of metamorphosis is 
that the majority of tissue development in insects occurs in the 

later stages of metamorphosis. Thus the renewed tissue growth 
around the MEMS will tend to heal and form a reliable and 
stable tissue-machine interface. 

Skipping to the medical field, the FDA has recently given the 
green light to a piece of technology, which until a couple of years 
ago, similarly to the above technologies, was expected to hail 
from a Star Trek episode. FDA has approved the Proteus Digital 
Health’s new chip-embedded capsules which can report back 
to a sensor and your smartphone when medications have been 
ingested. The tiny silicon-based chips are no larger than a grain 
of sand. When swallowed and exposed to digestive juices, those 
materials produce a slight voltage which can be detected by 
a special skin patch and relayed to a smartphone. It not only 
serves as a fool-proof reminder as to if and when you’ve taken 
the medication, but it also allows healthcare providers to know 
for sure if medication has been taken by a patient who has 
trouble caring for themselves. Indeed, Proteus Digital Health has 
partnered with NHS England and the UK Trade & Investment 
(UKTI) to investigate further whether its ingestible sensors - 
taken with medications - monitor more effectively whether NHS 
patients follow their medicines regime.

Wishing you a peaceful Christmas & health and happiness 
(and reason to appreciate both) in the forthcoming year.  
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cardiovascular imaging as a subspecialty field within the 
mother specialties of Cardiology and Radiology has become 
increasingly popular over the last decade. The main reasons 

behind this are (a) the rapidly expanding repertoire of imaging 
modalities, as seen with the advent of cardiovascular magnetic 
resonance imaging (CMR) and cardiac computed tomography 
(CCT), (b) the technological improvements which greatly 
improve the reliability of these examinations, exemplified by 
rapid tomographic scanning, real time 3D echocardiography 
and the introduction of ultrasonic contrast agents, and (c) 
the potential to reduce the need for invasive investigations, 
represented mainly by the wide choice of functional imaging 
modalities to detect cardiac ischaemia, and the tissue 
characterisation potential of CMR.

In this review, I will summarise the technological advances 
in cardiovascular imaging, highlighting their important clinical 
role. The first part of this series will deal with echocardiography, 
while the second part will address the role of cardiac 
tomographic imaging (Computed tomography and Magnetic 
Resonance Imaging).

contrast Echocardiography
An important technical innovation is the introduction 

of intravenous sonographic contrast. This is a non-iodine-
containing emulsion of inert gas microbubbles encapsulated 
in an albumin or lipid shell, which oscillate when exposed to 
ultrasound, producing a strong acoustic backscattered signal. 
Injection of this contrast, which is very safe, highly enhances 
the contrast between the blood pool and the myocardium. This 
vastly improves the diagnostic quality, especially in patients 
with poor ultrasound penetration. An interesting offshoot 
of this technology is the use of the rate of replenishment of 
myocardium with contrast to assess myocardial perfusion in the 
assessment of suspected ischaemic heart disease. In the future, 
specially designed microbubbles with specific ligands attached to 
their shells may be used to image diseased tissue or even deliver 
drugs and genetic material to the targeted tissue.

The main role of contrast echocardiography is to diagnose 
the nature of structures within the heart which are difficult to 
visualise on non-enhanced scanning. Common examples are 
intramural thrombi, benign trabeculations and the prominent 
trabeculations of non-compaction cardiomyopathy, intracardiac 
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Figure 1: Contrast enhanced 
echocardiogram showing a tumour 
(arrow) in the right ventricular apex. 
The presence of speckles of contrast 
within the tumour confirms the 
presence of vascularity and effectively 
excludes an intracardiac thrombus.

Figure 2: The effect of intravenous contrast on improving 
endocardial delineation in the left ventricle in a patient with 
poor image definition.

Figure 3: A dobutamine stress echo image with 
sonographic contrast enhancement showing short axis cuts 
of the left ventricle in quadrant format, acquired during 
baseline (top left), low dose (top right), intermediate dose 
(bottom left) and peak dose dobutamine infusion (bottom 
right). The quadrants on the left (D) are diastolic images, 
while those on the right (S) are systolic images. Note the 
systolic thinning of the inferior and inferolateral walls (red 
arrow) at peak dobutamine dose on the right, suggestive of 
ischaemia in the right coronary artery territory, becoming 
manifest at peak pharmacological stress.
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tumours (figure 1), the localised myocardial thickening of 
hypertrophic cardiomyopathy and visualisation of the right 
ventricle in suspected arrhythmogenic right ventricular 
cardiomyopathy.  Contrast is often used simply to enhance the 
endocardial lining to facilitate quantification of left ventricular 
function (figure 2). Finally, the use of intravenous contrast has 
immensely increased the feasibility and diagnostic potential of 
stress echocardiography.

strEss Echocardiography
The main use of this technology is in the diagnosis of 

cardiac ischaemia in patients with chest pain. This modality 
is based on assessing the contractile response to inotropic 
drugs (dobutamine), vasodilators (dipyridamole or adenosine) 
or exercise stress (bicycle or treadmill). Typically, ischaemic 
segments manifest decreased and delayed systolic thickening 
at high levels of inotropic stress (figure 3). Such a response 
has been shown to be highly accurate in detecting significant 
coronary stenosis and providing prognostic information on 
the likelihood of cardiac events, with a performance similar 
to other functional imaging modalities such as nuclear 
imaging. Whereas the technology has been previously limited 
by technical problems in visualising all segments of the heart 
muscle, the use of contrast has eliminated this problem in 
more than 95% of heart segments, and significantly increased 
accuracy in the detection of coronary stenosis. Thus, this cheap, 
versatile and safe modality is considered to be one of the first 
line investigations for the diagnosis of suspected ischaemia in 
patients with moderate likelihood of coronary artery disease. 
Finally, routine indications for stress echocardiography have, 
over the years, extended beyond the diagnosis of coronary artery 
disease to include assessment of myocardial viability, valve 
disease, hypertrophic cardiomyopathy and diastolic function.

3d Echocardiography
Probably the most impressive development in image 

acquisition and processing is 3D echocardiography. Whereas 
previously an experienced cardiologist had to mentally 
reconstruct a 3D appreciation of a structure from a series of 

strategically acquired 2D images, modern transducers are 
capable of acquiring a 3D pyramidal-shaped block of data, 
allowing real-time visualisation of cardiac structures and their 
complex spatial relation with neighbouring structures.  The 
high resolution images obtained by transoesophageal imaging 
(by virtue of the proximity of the probe to the structures being 
interrogated, allowing the use of a higher frequency probe) 
lend themselves nicely to 3D reconstruction, generating images 
which have revolutionised the approach towards heart disease. 
This has proved indispensable in assessing valvular heart disease 
(figure 4), measuring ventricular volumes (figure 5), and guiding 
percutaneous cardiac procedures. Providing a 3D view of a 
complex three-dimensional structure such as the regurgitant 
mitral valve facilitates communication with the surgeon (the 
imager can literally see what the surgeon sees) and facilitates 
the appreciation of disease by less experienced operators (figure 
4). Complex 3D structures such as the mitral valve annulus can 
be quantified with commercially available software, leading to 
highly informative models (figure 6). There is no doubt that such 
models prove indispensable for understanding the mechanism 
of disease and guiding surgical intervention.

conclusion
Echocardiography is a well-established technique, with 

the main advantages being its low cost, portability and lack of 
ionising radiation. However, ultrasound physics places some 
inevitable constraints on the technology. Some patients have 
poor image quality, and unusual cardiac anatomy can prove 
difficult to quantify, regardless of the operator expertise. Some 
structures are beyond ultrasonic interrogation, either because 
they lie behind bone (like the right ventricle in some patients), 
behind air-containing organs (such as the ascending and 
descending aorta) or simply because they are too far away from 
the transducer (as in obese patients). The use of intravenous 
contrast has gone a long way in improving image quality in 
challenging patients, but there will always be physical limits to 
ultrasound propagation in tissue, no matter how advanced the 
computing power at hand. This is where tomographic imaging, 
the topic of the next review, enters the scene.  

Figure 6: 3D model of the mitral valve annulus and leaflets showing prolapse 
of the middle scallop of the posterior mitral valve leaflet causing severe 
regurgitation. The model is accompanied by various automatically-derived 
parameters quantifying the shape of the mitral valve complex (right of 
image). P - posterior aspect; A - anterior aspect; PM - posteromedial aspect; 
AL - anterolateral aspect; Ao - aortic valve.

Figure 4: Examples of 3D images acquired during transoesophageal echocardiography. A. Dehiscence 
of a metallic valve prosthesis in mitral position (arrow) causing severe paraprosthetic leak; B. Atrial 
view of mitral valve endocarditis showing two vegetations (arrows) on the leaflets; C. Oblique atrial 
view of mitral valve showing a ruptured chord (arrow) inside left atrium.

Figure 5: Multiparametric information obtained from 
a single 3D acquisition of the left ventricle, including a 
3D colour-coded cast of regional contraction patterns 
(top left), volumetric data (top right), a “bull’s eye” 
view of regional contraction (bottom left), and regional 
volume-time curves (bottom right). EF - Ejection 
Fraction; EDV - End-diastolic  volume; ESV - End-
systolic volume; SV - Stroke volume.
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Most of us have been brought up on the dogma that 
one important complication of reflux oesophagitis is 
Barrett’s oesophagus which in turn is the precursor of 

adenocarcinoma of the oesophagus.  It appears that this view 
gives too glum a picture of what is actually happening.

Carcinoma of the oesophagus is not a common cancer in 
Malta. According to data from the Cancer Registry, between 
1998 -2000  there were 27 new cases (21 males, 6 females) with a 
mortality of 29 (22 males, 7 females).

It has always been a worry that chronic reflux leads to 
irritation and inflammation of the lower part of the oesophagus, 
which eventually leads to intestinal metaplastic changes, 
dysplasia and eventually adenocarcinoma. 

These concepts relating to carcinogenesis seem now to be 
in need of a considerable degree of revision, if not complete 
overhaul, following data published recently by Brian J. Reid, 
MD, from the Division of Human Biology and the Division of 
Public Health Sciences at the Fred Hutchinson Cancer Research 
Center in Seattle, Washington1. 

He and his colleagues studied 248 patients involving over 
20,000 person-months of follow-up. They investigated the 
changes in chromosomes in these patients using sophisticated 
computerised technology to assess single nucleotide 
polymorphisms.

As expected, they found several changes in the DNA of 
these patients, including small localised deletions involving 
particularly chromosome 9 (9p), which occurred in either one 
or both of the chromosomes. These changes were found in 69% 

of the patients studied, but remained more or less stable over 
time - involving a follow-up period of up to two decades - and 
therefore were of no prognostic significance from the cancer 
progression point of view.

On the other hand, in about a third of the patients, there were 
more significant changes, sometimes involved gains or losses of 
large chromosomal regions, or even whole chromosomes. These 
involved chromosomes 17, 15 and 13 but not other chromosomes.

Dr Reid believes that these changes tend to occur suddenly, a 
couple of years before cancer becomes manifest. He states “... we 
found that the cells had undergone a genome doubling, such that 
single surviving chromosome 17s were now being replicated. And 
that was occurring right before the development of cancer.”

He concluded that Barrett’s patients could be classified into 
‘progressors’ and ‘non-progressors.’ The majority of patients were 
non-progressors, meaning that they were at no obvious risk of 
developing cancer. 

These findings have considerable implications both in the 
understanding of the process of carcinogenesis, as well in applied 
clinical practice.

It has always been assumed that cancer progression is a linear 
process, often taking decades before clinical manifestations 
become obvious. These findings, on the other hand imply that 
the evolution of cancer is not linear but ‘punctuate’, namely, 
completely different mutations/deletions can take place relatively 
suddenly, producing a specific alteration in the DNA.

From the clinical point of view, Dr Reid believes that this 
behaviour explains why “current strategies grossly fail to detect 
cancer in patients diagnosed with Barrett’s oesophagus.” Dr Reid 
emphasized that less than 1% of patients diagnosed with Barrett’s 
oesophagus develop cancer each year and concludes that doctors 
are scaring patients unnecessarily.  His advice to doctors is this: 
“After you tell a patient that they have Barrett’s and that only a very 
small minority develop cancer, just stop.”

In his opinion, patients should be assessed by techniques 
(such as the ones described in the paper) which can select those 
at high risk, to avoid unnecessary panic and over-investigation of 
those who are at a much lesser risk.  

Chromosome changes, including aneuploidy and polyploidy 
are a common occurrence in cancer cells. What is unique to 
these findings is that specific chromosome abnormalities have 
been detected in tissue well before cancer actually appears. If 
this finding is shown to occur also in more commonly occurring 
tumours (e.g. prostate cancer), then this could become an 
important tool in distinguishing tumours which have an increased 
likelihood of progression.

Selecting patients for special follow-up on the basis of 
changes in their chromosomal make-up would make sense if such 
techniques, as used in this study, were readily available, a project 
for the future, rather than for immediate application in Malta at 
present.  

ONCOlOGy

New 
PerSPeCtIVeS 
IN BArrett’S 
OeSOPhAGuS
MauricE cauchi
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rotator cuff tEars
Tears of the supraprinatus tendon occur most commonly 

in the 5th and 6th  decade, unless in the context of significant 
shoulder trauma. It is not uncommon for a patient to present 
with an acute-on-chronic tear progression where an existing 
asymptomatic tear becomes decompensated as the tear enlarges.4 
Tears are mostly commonly thought of as being an attrition 
rupture from both age-related tendon degeneration and 
mechanical impingement.5 

The anterior edge of the supraspinatus tendon is most 
commonly involved with the tear gradually extending 
posteriorly to involve infraspinatus. The patient initially presents 

with pain followed by weakness. In more advanced cases 
the patient presents with ‘pseudoparalysis’ of the shoulder, 
whereby the initiation of abduction and forward flexion is 
lost, but the passive range of movement is largely preserved.

Radiologically this situation manifests itself with subtle 
changes in the tuberosity and proximal humeral migration. In 
bigger tears, the subacromial space is decreased in dimension 
as the rotator cuff tendons retract medially. Other than 
clinically, the tear can be diagnosed on ultrasound or MRI 
scanning which also has the benefit of showing the degree of 
muscle atrophy which over time invariably accompanies the 
tear. Severe muscle atrophy is permanent and is associated 
with poor outcomes and failure of cuff healing, hence the need 
to intervene surgically at an early stage. 

Steroid injections in this situation are not recommended 
as they can lead to further tear progression and deterioration 
of the tendon which can impair successful surgical repair.6

The treatment is arthroscopic rotator cuff repair (figure 
4) with the use of anchors. Arthroscopic surgery avoids the 
damage to the deltoid muscle from open surgery, decreasing 
the risk of stiffness and post surgical pain enabling a faster 
recovery. 

The success rate following cuff-repair surgery depends 
on the quality of the repair, the degree of muscle atrophy, 
preoperative extent of radiological humeral migration and 
the age of patient. In advanced cases where a full cuff repair 
is not technically possible due to retraction and poor tendon 
quality, a partial repair can be enough to give the patient a 
compensated more functional shoulder.

teChNOlOGy IN PrACtICe
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Figure 4 Arthroscopic view from within the subacromial space. An arthroscopic 
rotator cuff tear repair using anchors.  
 
The success rate following cuff-repair surgery depends on the quality of the repair, 
the degree of muscle atrophy, preoperative extent of radiological humeral migration 
and the age of patient. In advanced cases where a full cuff repair is not technically 
possible due to retraction and poor tendon quality, a partial repair can be enough to 
give the patient a compensated more functional shoulder. 
 
Rotator cuff arthropathy 
 
Larger rotator cuff tears result in the shoulder losing its internal milieu. The 
accompanying synovial fluid leakage into the subacromial space, loss of control and 
centralization of the humeral head on the glenoid, leads to arthritis termed cuff 
arthropathy. The humerus migrates proximally and articulates with the undersurface 
of the acromion. Symptoms can be alleviated by corticosteroid injections. Pain can be 
ameliorated by an arthroscopic subacromial decompression and debridement even if 
the rotator cuff tear is found to be irrepairable. In more degenerate shoulders a reverse 
total shoulder replacement is the ultimate treatment when more conservative measures 
fail. This prosthesis replaces the glenoid by a glenosphere and turns the humeral side 
into a socket. It has the biomechanical effect of medialising the centre of rotation, 
putting the deltoid at a better mechanical advantage to elevate and abduct the 
shoulder, compensating for the non-functional rotator cuff. 
 
Calcific tendonitis 
 
Calcific tendonitis is one of the most excruciatingly painful shoulder conditions 
(figure 5). It is most painful during the resorbative phase when the immune system 
attempts to remove the calcium lesion within the tendon. Corticosteroid injections 
into the subacromial space often give limited pain relief by decreasing the 
inflammatory response, but cannot reach the intra-tendinous calcium. In some 
instances when the calcium is fluid in nature, it can be removed by ultrasound-guided 
needle barbotage. However, very often, the consistency of the calcium is that of 

Figure 4: Arthroscopic view from within the subacromial space. 
An arthroscopic rotator cuff tear repair using anchors. 
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rotator cuff arthropathy
Larger rotator cuff tears result in the shoulder losing its 

internal milieu. The accompanying synovial fluid leakage into 
the subacromial space, loss of control and centralization of 
the humeral head on the glenoid, leads to arthritis termed cuff 
arthropathy. The humerus migrates proximally and articulates 
with the undersurface of the acromion. Symptoms can be 
alleviated by corticosteroid injections. Pain can be ameliorated 
by an arthroscopic subacromial decompression and debridement 
even if the rotator cuff tear is found to be irrepairable. In more 
degenerate shoulders a reverse total shoulder replacement is 
the ultimate treatment when more conservative measures fail. 
This prosthesis replaces the glenoid by a glenosphere and turns 
the humeral side into a socket. It has the biomechanical effect 
of medialising the centre of rotation, putting the deltoid at a 
better mechanical advantage to elevate and abduct the shoulder, 
compensating for the non-functional rotator cuff.

calcific tEndonitis
Calcific tendonitis is one of the most excruciatingly painful 

shoulder conditions (figure 5). It is most painful during the 
resorbative phase when the immune system attempts to remove 
the calcium lesion within the tendon. Corticosteroid injections 
into the subacromial space often give limited pain relief by 
decreasing the inflammatory response, but cannot reach the 
intra-tendinous calcium. In some instances when the calcium is 
fluid in nature, it can be removed by ultrasound-guided needle 
barbotage. However, very often, the consistency of the calcium is 
that of toothpaste or chalk (figures 6 & 7) and in these cases the 
calcium can only be removed arthroscopically.

frozEn shouldEr
Frozen shoulder, sometimes termed adhesive capsulitis, can 

affect all age groups and tends to be recalcitrant in patients with 
diabetes. Despite not been directly linked to glycaemic control, 
it is more prevalent in Type 1 diabetes.7 It can also occur after 
ipsilateral arm trauma and following breast or chest surgery. It is 
a distinct entity from post-traumatic stiffness and responds very 
positively to appropriate treatment.  

Clinical examination reveals global decreased range of 
movement which is easily detected when examining external 

rotation with the arm by the chest. Forward flexion and 
abduction can be spuriously preserved if scapulothoracic 
movement is not blocked during examination. This can be easily 
done by placing one hand over the shoulder while examining the 
range of movement.

In suspected cases of frozen shoulder, plain radiography 
is essential to rule out arthritis, which is the other main cause 
of severe stiffness in the shoulder. The diagnosis is largely 
clinical as ultrasound and MRI scans are poorly diagnostic. MR 
imaging can show non-specific thickening of the capsule and 
the ligaments around the shoulder in addition to a decreased 
capsular volume. 

The pain from frozen shoulder can respond briefly to intra-
glenohumeral joint steroid injections. Physiotherapy, however, 
was found to have longer term effects.8 If the condition persists, 
arthroscopic release of the capsule followed by controlled 
manipulation restores the range of movement. Shoulder 
manipulation without arthroscopic release (Figure 8) has the 
potential of damaging structures in the shoulder.9 Intensive 
physiotherapy is required following surgery as the condition 
can very rapidly recur especially in patients who suffer from 
diabetes.  

Figure 7: Arthroscopic view from the subacromial 
space. Calcium of toothpaste-like consistency is 
seen extruding from the cuff tendon.

toothpaste or chalk (figures 6 & 7) and in these cases the calcium can only be 
removed arthroscopically. 
 

 
Figure 5 A large calcific deposit (blue arrow) in supraspinatus.  
 

 
Figure 6 Arthroscopic view from within the glenohumeral joint. The calcific deposit 
in the cuff has been found with the use of a 16 G needle. 
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in the cuff has been found with the use of a 16 G needle. 

 

 
Figure 7 Arthroscopic view from the subacromial space. Calcium of toothpaste-like 
consistency is seen extruding from the cuff tendon.  
 
Frozen shoulder 
 
Frozen shoulder, sometimes termed adhesive capsulitis, can affect all age groups and 
tends to be recalcitrant in patients with diabetes. Despite not been directly linked to 
glycaemic control, it is more prevalent in Type 1 diabetes.7 It can also occur after 
ipsilateral arm trauma and following breast or chest surgery. It is a distinct entity from 
post-traumatic stiffness and responds very positively to appropriate treatment.   
 
Clinical examination reveals global decreased range of movement which is easily 
detected when examining external rotation with the arm by the chest. Forward flexion 
and abduction can be spuriously preserved if scapulothoracic movement is not 
blocked during examination. This can be easily done by placing one hand over the 
shoulder while examining the range of movement. 
 
In suspected cases of frozen shoulder, plain radiography is essential to rule out 
arthritis, which is the other main cause of severe stiffness in the shoulder. The 
diagnosis is largely clinical as ultrasound and MRI scans are poorly diagnostic. MR 
imaging can show non-specific thickening of the capsule and the ligaments around the 
shoulder in addition to a decreased capsular volume.  
 
The pain from frozen shoulder can respond briefly to intra-glenohumeral joint steroid 
injections. Physiotherapy, however, was found to have longer term effects.8 If the 
condition persists, arthroscopic release of the capsule followed by controlled 
manipulation restores the range of movement. Shoulder manipulation without 
arthroscopic release (Figure 8) has the potential of damaging structures in the 

Figure 5: A large calcific deposit (blue arrow) 
in supraspinatus.

Figure 6: Arthroscopic view from within the 
glenohumeral joint. The calcific deposit in the cuff 
has been found with the use of a 16 G needle.

Figure 8: Arthroscopic view from within the gelnohumeral joint showing the 
anterior of the shoulder from inside the joint. The rotator interval (penetrated 
by the needle) is inflamed and thickened.

shoulder.9 Intensive physiotherapy is required following surgery as the condition can 
very rapidly recur especially in patients who suffer from diabetes.  
 

 
Figure 8 Arthroscopic view from within the gelnohumeral joint showing the anterior 
of the shoulder from inside the joint. The rotator interval (penetrated by the needle)  is 
inflamed and thickened.  
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Medical literature is littered with words like “may”, 
“possibly”, “associated with” and “could”.  These words 
allow indefinite conclusions, exceptions and failures, 

so that no one is ever “wrong”.  Nutritional and conventional 
medicine, and the pharmaceutical industry, have a long 
history of issuing recommendations that are later found to 
be incorrect and have to be amended.  Information is widely 
disseminated as fact, when in reality it is little more than a 
guess. Unproven theories are then incorporated into people’s 
lives under the guise of “practicing good health”.  It can take 
decades for false information to be purged out from the 
“common knowledge” that is tainted with it.

Nutritional ‘“science” has often abandoned the study 
of “cause and effect” in the laboratory, replacing it with 
“associated with”.  Laboratory experiments are what medical 
physiology and biochemistry textbooks are based on, 
not mere association.  This standard of requiring cause/
effect relationships has often been replaced with sloppy 
statistical studies that reach erroneous conclusions through 
mere association. This practice is particularly prevalent in 
“epidemiology”.  Some have referred to it as “desktop science 
vs laboratory science” – it’s a lot easier to perform desktop 
“studies”, but a huge price in quality is paid.

Astrophysicist/cosmologist Dr Carl Sagan warns against 
eager blind acceptance without personal understanding.  He 
says, “one of the saddest lessons of history is that if we’ve been 
bamboozled long enough, we tend to reject any evidence of 
the bamboozle, and we’re no longer interested in finding out 
the truth.  The bamboozle has captured us.  It is simply too 
painful to acknowledge, even to ourselves, that we’ve been so 
credulous.  So the old bamboozles tend to persist as the new 
bamboozles emerge”.

Stanton Glantz, professor of medicine at University 
of California, San Francisco, says in his book, Primer of 
Biostatistics, ‘most readers assume that when an article appears 
in a journal, the reviewers and editors have scrutinised 
every aspect of the manuscript, including use of statistics1,2.  
Unfortunately, this is often not the case.  Most journals do not 
provide a complete secondary statistical review of all papers, 
so the fraction of published papers containing statistical errors 
is probably still about 50% for many journals’. 

Readers, including other researchers, never know of the 
statistical mistakes. Thus, the reported effectiveness of drugs can 
rarely be taken at face value, and the treatment results are often 
misinterpreted, either inadvertently or to push marketing goals.

The medical community doesn’t adequately understand 
relative risk, and physicians are forced into believing the 
status quo.  “Absolute Risk” is a measure of occurrence.  The 
Absolute Risk is the appropriate measure when determining 
the likelihood that an event will occur.  Sample size is essential.  
An example is use of statins versus placebo and comparing the 
number of cardiovascular events in both legs.  If the difference 
between the placebo and the statin is very small, then statins are 
highly ineffective.

“Relative Risk” is a measure of change.  The Relative Risk 
is the appropriate measure when comparing the possibility of 
one event to another event, or the change between events – how 
much the intervention will help the patient’s disease.  Sample 
size is irrelevant.  An example is comparing a country’s skin 
cancer rates in 1980 vs 2010 – if the difference is significantly 
greater as a percentage in 2010, something is increasing skin 
cancer incidence.

Physician, mathematician and statistician, Dr John P.A. 
Loannidis, chief of Stanford University’s Prevention Research 
Centre has been questioning the “massaged” pharmaceutical 
statistics.  He claims people are being hurt and even dying 
because of false medical claims; not quackery, but errors in 
medical research. He says negative results sit in a file drawer, or 
the trial keeps hoping the results turn positive.  With millions 
of dollars on the line, companies are loath to declare a new 
drug ineffective.  As a result of the lag in publishing negative 
results, patients receive a treatment that is actually ineffective.  
He claims that from clinical trials of new drugs to cutting-edge 
genetics, biomedical research is riddled with incorrect findings.

The number of studies is said to be inversely proportional to 
the effectiveness of what is being studied.  Publishing papers has 
become an end in itself, with the so frequent conclusion “more 
research is needed”.  There has been little medical advancement 
these last 10 years compared to, say, the great advances in 
computers. Apart from better diagnostic equipment designed 
by medical physicists and electrical engineers, medical advances 
pale in comparison.  
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being a fresher myself, I had no idea what to expect during the 
Training & Resource Development weekend (TRD) which 
was held between October 31st and November 2nd at Hotel 

San Antonio, Bugibba.  
I was surprised to see a range of insightful training sessions 

given by the standing committees of MMSA which include the 
Standing Committee on Medical Education (SCOME), Standing 
Committee on Public Health (SCOPH), Standing Committee 
on Reproductive Health including Aids (SCORA) and Standing 
Committee on Human Rights and Peace (SCORP). Each 
committee had a chance to express what they do for the medical 
student body.  

The SCOPH training session caught my attention 
immediately as it gave us first years the opportunity to learn how 
to use a sphygmomanometer. I was very eager to acquire this new 
skill which I then found useful for the World Diabetes Day event 
held on Saturday 15th November in Valletta. Another training 
session explored the technique of suturing, where students 
practiced their sutures on oranges and pig’s feet – a unique 
experience!  

truly reStleSS & dArING SeMINAr

Our COllABOrAtOrS

Training sessions were not only about the actual techniques 
needed in the medical career but they were also related to 
interpersonal skills. Such skills were introduced through 
teamwork, leadership, public speaking and advocacy sessions. 
Furthermore, sessions on handling stress and different studying 
methods were given. TRD caters not only for first year students 
but also for more advanced students, e.g. a talk on how to present 
and prepare the portfolio needed for the end of 5th year was held.  

One cannot forget the leisure and social side to the live-in. 
The Board of Directors hotseat had the scope to introduce the 
directors of MMSA to the students in a friendly and personal 
manner. There was also the chance to play laser tag and zorb 
football. The famous themed parties were not to be missed with 
the themes being ‘Twisted Disney’ and ‘I shouldn’t be here’.  

The TRD weekend turned out to be an informative yet 
interesting experience which helped medical students to 
get accustomed to the rollercoaster-ride life as a medical 
student. With zombified Disney princesses and emo Nemos to 
educational training sessions, who knows what next year’s TRD 
will bring?  

rachEl gatt 
first yEar 

MEdical studEnt 

the German-Maltese Medical Society (GMMS) was founded in 1999 
under the patronage of the German-Maltese Circle. The aim of the 
institution is to promote the exchange of medical knowledge by 

running clinical clerkships for medical students, as well as organizing 
scientific symposia, seminars and workshops. Furthermore, hospitations 
in Germany and Malta are also organized. In 2013 and 2014 eighteen 
Maltese medical students took up the offer of the Red Cross Hospital 
in Kassel, Germany, and successfully completed a clinical clerkship in 
different hospital departments. The nine clinical clerkships for 2015 have 
already been allocated. Future offers will be expanded so that Maltese 
doctors can participate in longer clinical clerkships in Kassel. 

the AIM Of the GerMAN-MAlteSe MedICAl SOCIety  

interested parties can contact 
kontakt@rkh-kassel.de or access 
www.rkh-kassel.de

further information on the gMMs may be obtained 
by contacting gmms@germanmaltesecircle.org or 
accessing  www.germanmaltesecircle.org/gmms.htm
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quIz 

quIz wINNer

errAtA COrrIGe

in this issuE wE haVE a uK-basEd contributor as wEll as an australia-basEd 
contributor. idEntify onE of thEsE contributors   
and sEnd your answErs to ian.c.Ellul@gMail.coM by 21st January 2015. 
thE 5th corrEct Entry will win a MEdical languagE translator booK publishEd by MMsa.
thE coMpEtition is opEn to all doctors, dEntal surgEons & pharMacists, as wEll as studEnts of thEsE profEssions. good lucK!

winnEr of thE MEdical languagE translator 
booK publishEd by MMsa
sarah craus, fifth yEar MEdical studEnt is thE lucKy winnEr of thE 
MEdical languagE translator booK publishEd by MMsa. shE was thE 
5th participant who rEpliEd corrEctly to thE quEstion, ‘who carriEd 
out thE first huMan hEart transplant?’ thE corrEct answEr was dr 
christiaan barnard.

The contribution by MMSA, My Experience in the MMSA, published in Issue 5/13 has been 
erroneously attributed to Cheryl Cachia. The correct author was Gianluca Fava. The error is regretted.

theSyNAPSe.Net
tOP reAdS

proton puMp inhibitors 
dEcrEasE diVErsity in gut

artificial pancrEas shown 
to iMproVE thE trEatMEnt 
of typE 1 diabEtEs

in at thE dEEp End
carMEl lino cutaJar’s autobiography
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abstract
Epithelial-mesenchymal transition (EMT) is a process by 

which a fully differentiated epithelial cell attains mesenchymal 
traits and capabilities such as motility and invasiveness. There are 
three types. Type 3 EMT is associated with tumour cells increasing 
their malignant potential and result in increased resistance to 
conventional chemo- and radiotherapy. Molecules involved are 
being used as biomarkers and therapeutic targets.

dEfining EMt 
EMT refers to the biological process by which epithelial cells 

become mesenchymal cells. During this transition, epithelial 
cells undergo several biochemical and cytoskeletal modifications. 
Epithelial cells are polarised cells with distinct apical, lateral and 
basal plasma membrane domains. They are characterised by 
intercellular adhesion complexes. Upon undergoing EMT, the 
apico-basal polarity is lost, the intercellular adhesion complexes are 
disrupted, and the underlying basement membrane is degraded. 
The resulting mesenchymal cells are nonpolarised, lack intercellular 
junctions, and are able to migrate away through the extracellular 
matrix as individual cells from the epithelial layer in which they 
originated1,2.

EMT was first described by Elizabeth Hay3, who realised that 
the phenotypic conversion of epithelial cells was important during 
early embryo cell migration and gastrulation. She suggested that 
differentiated epithelial cells can “transform” into mesenchymal 
cells by undergoing phenotypic changes. Since then, studies have 
found that EMT is reversible, and mesenchymal cells can go back to 
epithelial cells through a reverse process of mesenchymal-epithelial 
transition (MET). For this reason, “transformation” has been 
amended to “transition”3,4.

Three subtypes of EMT are encountered. Type 1 EMT is 
associated with implantation, embryo formation, and organ 

development. Type 2 EMT is associated with organ fibrosis, tissue 
regeneration, and wound healing5-7. Type 3 EMT occurs in epithelial 
cancer cells that have formed solid tumours. Here, EMT is linked in 
the switching of epithelial cells into metastatic cells which journey in 
the bloodstream and then form secondaries8.

EMt and its rolE in cancEr progrEssion and MEtastasis
Several molecular processes are employed to initiate and complete 

an EMT. Some of these processes include changes in the expression 
of (a) specific cell-surface proteins, (b) cytoskeletal proteins, (c) 
extracellular proteins, (d) transcription factors, and (d) specific 
microRNAs. 

(a) ExprEssion of spEcific cEll-surfacE protEins 
E-cadherin: E-cadherin expression has been found to decrease 

during EMT9. Indeed, the induction of EMT in cancer is promoted 
by a loss of function of E-cadherin10. Cell lines that lack E-cadherin 
are more prone to increased tumourigenicity and metastasis when 
transferred into mice that are immunodeficient11. Mutations in the 
E-cadherin gene were identified in gastric cancers in patients under 
35 years12 and in the signet ring cell carcinoma of the stomach13. 
Bringuier et al showed that decreased E-cadherin correlates with 
a poor prognosis in bladder tumours14. A similar relationship 
was shown by Mattijssen et al in head and neck squamous-cell 
carcinoma15.

Integrins: Studies show that integrin signalling facilitates 
EMT16,17. However, some integrins are expressed on both epithelial 
and mesenchymal cells, and so they have limited use as biomarkers. 
Still, some can be used as EMT markers, e.g. (i) β6 integrin – in colon 
carcinoma, only cancer cells that have metastatic potential express 
high levels; normal epithelial cells and non-invasive tumour cells 
express low levels18; (ii) α5 integrin increase expression in B16F10 
melanoma cells19.

Discoidin Domain Receptor 2 (DDR2): DDR2 is a marker 
that reflects adjustment to the changed microenvironment of the 
extracellular matrix as a result of EMT. Expression of this collagen-
specific receptor tyrosine kinase is associated with increased 
invasiveness20,21.

(b) ExprEssion of cytosKElEtal protEins 
FSP1: Fibroblast-Specific Protein-1 is used as a biomarker for the 

detection of Type 3 EMT22,23. Indeed, as part of the molecular program 
of Type 3 EMT, metastatic cells express FSP1. Expression of FSP1 in 
tumour cells could determine the latency of tumour dispersion and 
it could be an appropriate therapeutic target to control metastatic 
progression22.

Vimentin: Vimentin is an intermediate filament expressed in 
mesenchymal cells. There is a positive relationship between vimentin 
expression and increased metastasis in infiltrating ductal breast 
carcinoma24. In their study, Raymond and Leong state that vimentin 
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expression could be a marker of aggressive behaviour and such 
carcinomas may profit from early adjuvant therapy. This is 
reiterated in a review by Kokkinos et al25.

α-SMA: Alpha-smooth muscle actin is used as a biomarker 
in breast cancers especially basal phenotype or basal-like breast 
cancers26, which are characterised by early recurrence and 
decreased overall survival27.

β-Catenin: In normal epithelial cells and non-invasive cancer 
cells, β-Catenin is found located in the cell membranes. In cells 
that are undergoing EMT, however, β-Catenin is located either in 
the cytoplasm or in the nucleus28. Here, it plays a dual role – it links 
cadherins to the cytoskeleton, and, together with the T cell factor 
(TCF)/LEF, it serves as a co-transcriptional activator29. In fact, 
the resulting complex, the β-Catenin/TCF/LEF complex, directly 
controls gene expression that is associated with EMT, particularly 
Snail130. For this reason, β-Catenin is used as a biomarker of EMT 
in various studies of cancer. Brabletz et al investigated the nuclear 
overexpression of β-Catenin in colorectal cancer, and found that 
the nuclear translocation of β-Catenin may play a direct role in the 
tumour invasion processes28.

(c) ExprEssion of ExtracEllular protEins 
Laminins: Certain laminins have become established 

biomarkers. For instance, the upregulation of laminin-5 
is associated with invasive cancers, such as oral squamous 
carcinoma31, hepatocellular carcinoma32, and breast carcinomas of 
the ductal type33.

Fibronectin: Fibronectin is an integral constituent of the 
extracellular matrix associated with the desmoplastic stroma in 
tumours. However, its use as a biomarker is limited because it is 
also produced by other types of cells, such as epithelial cells34. Still, 
some studies have found that Type 3 EMT is associated with an 
increase of fibronectin expression in vitro35.

(d) actiVation of transcription factors 
FTS-1: Fibroblast transcription site–1 is a regulatory element 

that is present in the promoter region of various genes associated 
with EMT, including those that encode α-SMA, β-Catenin, 
E-cadherin, FSP1, vimentin, Snail1 and Twist. In addition, FTS-1 
forms a complex with CBF-A and KRAB-associated protein 1 
(KAP-1)7; the resulting CBF-A/KAP-1/FTS-1 complex is a master 
regulator of EMT36.

Snail: Several studies37-9 have shown that the transcription 
factor Snail mediates EMT. Indeed, all known events occurring 
appear to be associated with the activation of Snail. Amongst 
others, Snail activation brings about the suppression of E-cadherin 
expression and the increased expression of mesenchymal cell 
markers such as fibronectin40. A correlation between Snail 
activation and EMT was established in human colorectal cancer 
cells37, in oral squamous carcinoma cells38, and in thyroid cancer 
cells39.

Studies, such as those by Medici et al41, have also demonstrated 
that Snail-mediated EMTs are promoted by the transforming 
growth factor-β (TGF-β). Separate in vitro studies have shown that 
TGF-β can induce EMT in certain types of cancers such as breast42, 
ovarian43 and skin cancers44.

Twist: Twist is a protein that is upregulated during cancer 
metastasis. Specifically, Twist acts independently of Snail to repress 
E-cadherin45 and to upregulate fibronectin and N-cadherin35.

FOXC2: Forkhead boxC2 is another transcription factor. 
Overexpression of any inducer of EMT (e.g. Snail, TGF-β, Twist) 
increases expression of FOXC2. Overexpression of FOXC2 itself 
induces EMT, suggesting a significant role for FOXC2 in Type 3 EMT, 
especially when ductal breast cancers and metastatic breast cancer 
cells are involved46.

(E) changEs in thE ExprEssion of spEcific micrornas 
The fact that EMT is reversible, suggests that EMT can also have 

an epigenetic background. Non-coding microRNAs are the ones 
most documented and form components of the cellular signalling 
circuitry choreographing the EMT program7. miR200 was found to 
inhibit the transcriptional repressors of E-cadherin expression, ZEB1 
(zinc finger E-box binding homeobox 1) and ZEB2, and thus helps in 
preserving the epithelial cell phenotype47,48. miR200 have been found 
to be downregulated in ductal and metaplastic breast cancers, where a 
loss of miR200 is correlated with increased vimentin expression and a 
decrease in E-cadherin levels in cancer cells47. 

In addition there is also miR21 and miR-10b; TGF-β1–induced 
EMT involving keratinocytes is associated with miR2149 and Twist-
induced EMT, involving breast cancer cells, is associated with miR-
10b50. 

thEranostic iMplications 
Many of the aforementioned molecules are being used as 

biomarkers to assess the presence or severity of cancer and its 
response to medical treatment. They are also being used to optimize 
therapy for individual patients. Furthermore, clinical studies based on 
EMT mechanisms have started.

One study by Chang et al 51 showed that radio-resistance in 
prostate cancer is associated with EMT events and the PI3K/Akt/
mTOR signaling pathway. The in vitro tests carried out showed 
that the combination of BEZ235 (PI3K/mTOR inhibitor) with 
radiotherapy is a promising approach to overcome radio-resistance 
in the treatment of prostate cancer. This modality leads to reduced 
expression of EMT markers and PI3K/Akt/mTOR signaling pathway 
proteins. Such findings have laid down a platform for in vivo animal 
studies and clinical trials.

Another showcase is the work by Cufi et al52 which showed that 
silibinin (from thistle extract) reversed levels of certain microRNAs 
associated with EMT and repressed mesenchymal-related markers in 
NSCLC (non-small cell lung cancer) refractory to erlotinib treatment. 
Silibinin was also found to activate a mesenchymal-to-epithelial 
transition (MET) and prevent the extremely migratogenic phenotype. 
Now clinical trials are on the way to assess how silibinin might be 
useful to prevent or reverse NSCLC progression after treatment with 
erlotinib. 

conclusion
Even though some insight into the mechanisms involved in 

EMT in cancer progression and metastasis has been achieved, more 
research is warranted so that the knowledge gained can be translated 
into coherent, clinically effective systems.  
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psychotherapy can help people overcome emotional problems, 
relationship problems, anxiety, habits like smoking, eating 
disorders, depression and obsessional thinking, work-related 

problems and much more.
 There are a lot of different types of psychotherapy available. 

To shed some light on the choices, here are descriptions of 
several of the older established therapies that usually encompass 
a code of ethics. Professional associations also generally offer 
training programs on such therapies. The more recent innovative 
therapies may not yet involve such a structure  But this does not 
mean that they are not valuable therapies.

bEhaVioural psychothErapy
This focuses on helping a person to understand how changes 

in behaviour can lead to changes in how he is feeling. Step by 
step with a set of different techniques the person learns how to 
increase chances for affirmative experiences when taking part in 
positive or socially reinforced activities. 

cognitiVE thErapy 
This assumes that much of what one thinks influences an 

individual’s feelings. By correcting inaccurate or even false 
beliefs about themselves, their situation and the world around 
them, the patients’ perception of events and their emotional 
state will improve. Cognitive therapy can take into account of 
what happened in the past, but mainly focuses on the present  
and future.

cognitiVE bEhaVioural thErapy (cbt)
This is a combination of the two previous techniques. Its 

structure aims at changing 
patterns of thinking and behaviour that are behind a person’s 

problems. By pointing out alternative ways of looking at a 
situation, the person’s view of life will change and ultimately this 
will improve the way the person feels. 

Several CBT treatment programs for particular disorders 
have been successfully evaluated for efficacy. CBT is goal 
oriented and fairly brief (6-25 sessions). CBT is effective for the 

treatment of a variety of problems, such as alcohol problems, 
anxiety disorders, eating disorders, mood disorders, personality 
disorders, substance abuse, etc. 

gEstalt thErapy 
This emphasizes on personal responsibility. It is an existential 

form of psychotherapy that focuses upon the individual’s 
experience in the present moment. The therapist-client 
relationship and the environmental and social contexts of a 
person’s life are important tools that are used to observe the self-
regulating adjustments that people adhere to as a result of their 

overall situation. The goal for the individual is to become aware 
of what he is doing, how he is doing it and how he can change 
himself, and simultaneously learn to accept and value himself. In 
Gestalt Therapy the therapist and client are seen as equals.

psychodynaMic (psychoanalytic) psychothErapy
This is an insight-oriented therapy that focuses on 

unconscious processes visible in a person’s current behaviour. 
The goal is to bring the person to self-awareness and to 
understand the influence of his past on this immediate 
behaviour. The main attention is given to the events of the first 
6 years of his life. Psychodynamic psychotherapy  is a long term 
approach that requires usually two years or more of sessions, 
since it takes time to change one’s personality or to integrate 
important developmental learning that was not met in previous 
years.

A short-term version also  exists that can focus on one main 
major subject that is agreed on by the therapist and client.

faMily and Marital thErapy
This systemic psychotherapy approach understands 

individuals in the context of the surroundings that influence 
their development, and works with people who are in a 
relationship. Problems can run in a marriage, relationship 
or family. Family and marital therapies involve everybody 
concerned. The therapist sheds light on the relationships 
involved and on past relationships and events that might 
influence the person’s current emotional state. Communication 
patterns that are malfunctioning within the family or 
relationship system are identified and amended. The participants 
learn how to listen, how to ask questions and they learn how to 
respond in a non-defensive way. 

counsElling
Thisis usually short term and aims to help you clarify your 

topmost problems. It is primarily used to help someone cope 
with recent disturbing events and difficulties. The aim is not 
to help you change as a person. This is the task of the other 
approaches mentioned above. 

conclusion
Each of the above mentioned therapeutic techniques has 

its unique features, its practical aspects, and its shortcomings. 
Choosing one technique over the other is not a matter of 
effectiveness , it is rather a question of the individual’s current 
difficulty and his personality. The aim of a person who seeks 
support is to overcome his problems and this will work best 
if the individual chooses a therapeutic style that he feels 
comfortable with.  

MeNtAl heAlth

PSyChOtherAPIeS brigittE ohK
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BetweeN ONe SONG 
ANd the Next

MariKa azzopardi

MeetING PeOPle

a medical student is somebody who is usually taken up completely by 
university studies, medicine books and the like. But Maria Angela 
Grima, a fifth year medical student who is just 22 years old, has 

something else on her plate - singing.
Meeting the petite young woman for a coffee, I get to know the 

story behind this love for singing. “I began singing at eight years of age, 
and that was as part of a children’s choir.  One of my first appearances 
on stage was with the Cantores Sancti Juliani in St Julian’s, and one 
of the first performances was during the visit of Pope John Paul II. 
Obviously, for myself as a young child, this was a memorable and incisive 
experience, especially since there were over a hundred youngsters in the 
choir.”

Varied functions followed, both locally and abroad including in 
London and Naples. Her singing progressed in tandem with pianoforte 
studies, up until the point when she started having private singing 
tuition to develop her skills as a soloist. “My teacher Juliette Bisazza 
encouraged me to take part in various concerts and public functions, 
for which I am thankful since this exposure has built up my confidence 
towards an audience. As a classical soprano, I was eventually able to 
proceed in this field and have recently joined the Teatru Manoel Youth 
Opera, where I have taken part in two concerts held during these past 
months.”

Maria Angela says that her participation in the Teatru Manoel Youth 
Opera has allowed her to improve her theatrical skills and develop the 
ability to work in a team of fellow musical professionals, all with different 
qualities and roles to play. 

 She has performed in classical performances such as the concert 
based on Mozart’s  ‘Le Nozze di Figaro’, in which she had the role of 
Susanna. This heralded new challenges regarding stage presence and 
communication with an audience.

“Being part of the TMYO thus gave me the opportunity to be 
a soloist in ‘Le Nozze di Figaro’, this being my first time having such an 
important role. The challenge was putting the audience into the story of 
the opera by communicating through my character of Susanna, acting 
as natural and as credible as possible. Another challenge was to learn 
the music score by heart in a very short time, since we prepared for the 
opera of ‘Nozze di Figaro’ in just ten weeks.” 

Maria Angela’s passion for singing owes its origins to her family since 
her own father is a singer and her mother plays the piano and organ and 
teaches pianoforte studies. “I love singing and although I could have 
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taken it up as a profession, I also had a second dream in my life 
since I was about seven years of age - and that was medicine 
which fuelled my aspiration to become a doctor - a beautiful 
profession and vocation. Obviously, combining both singing and 
medicine studies means I have had to learn time management, 
in a big way.” 

During her first year in medicine, she had to cope with 
studies and two concerts which were hard to handle. During the 
following years she learnt how to focus better, especially during 
stressful moments like the run-up to an opera or the run-up 
to exams. “All those who have studied medicine know that you 
have to study long hours on a daily basis, even after taxing shifts 
at the hospital. Coping with lack of sleep and learning to take 
several power naps has helped me immensely and I get a boost 
from jogging whenever I am able to do so.” 

Apart from having attended a medicine course at the 
University of Manchester in 2012 and taken part in a surgery 
exchange in Santiago di Compostela in Spain in 2013, she has 
attended several medical conferences abroad. Maria Angela 
has also written local articles, one on diabetes, another on 
dehydration, with her most recently published article about oral 
health having appeared on the Times of Malta last September.  
But what are her plans post-degree? “I will take up my two years 
of housemanship and hopefully proceed with further studies. 
I would love to specialise and do have a special interest in 
medicine and in surgery, but I think it is a bit too early for me 
to decide. In the meantime I will definitely continue my singing 
career, hopefully having more time to dedicate to that.”  

Singing at a wedding ceremony at Dingli Parish Church 

Playing the role of Suzanna in Mozart’s Le Nozze di Figaro 
with the Teatru Manoel Youth Opera (far right)
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the healing of bone and soft tissue injuries takes place in 
many stages. This has been one of the most exciting areas 
of research in orthopedic surgery and sports medicine. 

The initial healing stages include inflammation and cell 
proliferation.

It is well known that platelet activation plays a key role 
in the process of wound and soft tissue healing. Platelet-rich 
plasma (PRP) is obtained from the patient’s own blood by 
a simple technique that increases the platelet concentration 
above baseline; local injection of this PRP promotes 
healing of injured tendons, ligaments, muscles and joints. 
Platelets and the liquid plasma portion of the blood contain 
many factors that are essential for the cell recruitment, 
multiplication and specialization that are required for 
healing. 

This technique was initially used in the 1990s in maxillo-
facial and plastic surgery. PRP injections are prepared under 
strict aseptic technique. The sample is centrifuged to obtain 
an increased platelet concentration and the activated platelets 
are injected into the abnormal tissue. The injection must 
be delivered as close to or preferably within the injury site. 
Ultrasound imaging allows identification of the injury site 
(Figure 1) and accurate delivery of the PRP injection (Figure 
2). This results in a release of growth factors that recruit and 
increase the proliferation of reparative cells.

Reactions to PRP injections are very rare since the 
patient’s own blood is being utilized. Rest from sport or 

excessive exertion is advised following PRP injection for 
approximately one week. This is then followed by a progressive 
stretching and strengthening physiotherapy program.

Several clinical studies have reported that PRP injections are 
effective in improving function and decreasing pain in various 
conditions including elbow, wrist, shoulder, hip, knee and ankle 
tendonoses. PRP has also been show to improve healing in 
plantar fasciitis1. Some studies have also reported improvement 
in symptoms of osteoarthritis.

The most promising early results have been seen when 
PRP treatment was used for chronic tendon conditions, such 
as lateral epicondylitis (tennis elbow) and Achilles tendinosis. 

MedICAl IMAGING

piErrE Vassallo

PlAtelet-rICh PlASMA INjeCtIONS 
tO PrOMOte heAlING Of SOft 
tISSue INjurIeS

Figure 1: Coronal ultrasound scan showing lateral epicondylitis (tennis 
elbow) presenting with a cyst (arrow) in the deeper portion of the 
common extensor insertion
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However, some studies were unable to prove effectiveness of PRP 
injection in Achilles’ tendon injuries. Small studies have shown 
PRP treatment to be more effective than hyaluronic acid in 
osteoarthritis and positive results have also been seen in rotator 
cuff tears and medial collateral ligament knee injuries. Since it 
is such a safe procedure, PRP treatment can be considered for 
the treatment of soft tissue injuries. More research is required to 
optimize and standardize this mode of treatment. 

Most sources recommend that anti-inflammatory 
medications should be stopped prior to administering a PRP 
injection so as not to interfere with the effect of PRP on the 
inflammatory response and healing. In addition, since PRP 

contains endogenous growth factors, it is considered by 
some agencies as a performance-enhancing substance. 
The World Anti-Doping Agency and the United States 
Anti-Doping Agency forbid the use of PRP within muscles 
because of the possibility that growth factors may enhance 
the individual’s performance. There is however no data to 
suggest that PRP truly acts as a performance-enhancing 
substance. Most sports agencies have not addressed the 
issue.  

Reference
1. Franceschi F et al. Platelet-rich plasma injections for chronic 

plantar fasciopathy: a systematic review. Br Med Bull. 2014 
Sep 19. pii: ldu025.
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Rodriguez-Merchan EC. Intraarticular Injections of Platelet-rich 

Plasma (PRP) in the Management of Knee Osteoarthritis. 
Arch Bone Jt Surg. 2013 Sep;1(1):5-8. Epub 2013 Sep 15.

Moraes VY et al. Platelet-rich therapies for musculoskeletal 
soft tissue injuries. Cochrane Database Syst Rev. 2013 Dec 
23;12:CD010071. 

Chang KV et al. Comparative effectiveness of platelet-rich plasma 
injections for treating knee joint cartilage degenerative 
pathology: a systematic review and meta-analysis. Arch Phys 
Med Rehabil. 2014 Mar;95(3):562-75.

Ahmad Z et al. The effect of platelet-rich plasma on clinical 
outcomes in lateral epicondylitis. Arthroscopy. 2013 
Nov;29(11):1851-62. Figure 2: Needling (arrow) of lateral epicondylitis under ultrasound 

guidance was followed by PRP injection
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