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PRESIDENT’S
MESSAGE

Well the first three months since taking up the role of 
President have flown by, during this time things have 
continued to develop and grow at a rapid pace, not only 
has my email inbox been extremely busy, the committee 
members new and existing have started 2018 with great 
enthusiasm and drive. 
The Accreditation committee has been redesigned and 
are driving forwards multiple areas of development, 
these include providing the first set of accreditation 
examinations with our new partnership with Pearson 
Vue testing centres. The launch of 5 practical assessment 
centres and dates have been published and offer 
opportunities throughout 2018 for people to book in their 
practical assessment dates and set those personal deadlines 
for completion. In addition to the several existing 
individual accreditation processes the society offer they are 
in now in a position to achieve one of my first objectives 
and launch the Level 1 Accreditation process, This process 
will be available from 2nd April 2018, with the first 
practical assessment for Level 1 candidates to be available 
from November 2018 all details of this new process will 
be available on the BSE website. This work is due to great 
team effort of all the accreditation committee members and 
we thank them for all their hard work. For all this effort I 
am duty bound at the request of the Accreditation Chair to 
inform you all of the opportunities for free reaccreditation 
points; these can be achieved by means of completing the 
Journal Based Learning modules available in the BSE 
peer reviewed Journal Echo Research and Practice (ERP) 
with the additional opportunity for further reaccreditation 
points being made available for leading authors who 
are successful in publishing their work in ERP so please 
consider submitting asap.(please note reaccreditation 
points are not offered for case based submissions). The 
other sub committees have also been extremely busy 
with the Education committee driving forwards multiple 
projects including finalising the programme for the 2018 
annual conference to be held in Liverpool. The wider 
education committee have been producing new protocols/
guidelines specifically around Pulmonary Hypertension 
and Athletic Heart. Further development of the online 
question bank is in progress in addition to the new DLM 
(Mitral Regurgitation) are all areas in which the education 
committee is to be congratulated.
The other areas within the society structure such as 
Finance (Treasurer) led by Jude Skipper are getting 
to grips with the new guidance around General Data 
Protection Regulations in addition to ensuring I don’t 

overspend in the first few months of this 3year term (not 
sure which is the bigger task GDPR or restricting spend). 
The Clinical Standards committee led by Tom Ingram 
is preparing documents to support the QA framework 
around departmental accreditation and is looking to work 
across the sub committees to ensure clinical standards are 
considered and implemented in future developments. I am 
delighted to introduce our newest chairperson Kelly Victor, 
Kelly is going to lead on the newly formed communication 
committee, this new position will be key in improving 
our social media presence and Kelly will be attending the 
other subcommittee meetings in order to bring the future 
developments to the members attention as quickly as social 
media will allow. Keep your eye out on our Facebook page 
@BritishSocietyof Echo and Twitter @BSEcho. I have 
to take this opportunity to promote the @BSE_President 
twitter account, not for the extremely interesting tweets but 
as means of another avenue for information relating to the 
society and cardiology/echocardiography in general.
With all the work going on within the engine room of the 
society I should also inform members of the areas myself, 
Dr Sharma the Vice President and Dr Steeds the immediate 
Past President have been trying to continue delivering. 
Firstly, we are delighted to announce the agreement 
with Frank Design Limited (Frank Health) in a venture 
to develop a new BSE website, this is an exciting 
development for the society and should offer all members 
easier navigation of the BSE website with improved access 
to education/accreditation/membership examinations etc... 
This project will take place over the next 12 months and 
will undoubtedly improve the societies online presence. 
Dr Rick Steeds has remained engaged in the ongoing 
discussions with NHSE around topics such as 7-day 
services and has ensured the society has real input into 
these significant issues, Rick is determined to ensure 
representation from the shop floor of echocardiography is 
considered in these key service development areas. The 
BSE and SCST have recently released documents around 
Recruitment Retention Premia and Shortage Occupation 
Lists with a clear outline of the terminology and hopefully 
departments can utilise this information to support future 
business cases. 
The last piece of news for this edition relates to the 
development of a Fellowship scheme for the BSE. We 
are indebted to Vishal Sharma and Mark Monaghan for 
their input in this area and we are pleased to announce the 
release of a new BSE Fellowship (FBSE). The fellowship 
is open to applications from any member of the society 
by means of completing the Fellowship application pack 
(available on BSE website). Once the application has been 
submitted the fellowship committee will look to approve 
the individual applications and the successful applicants 
will receive their award at the next annual BSE meeting.  

Keith Pearce
President
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THE POWER OF ULTRASOUND
The Practicalities of Adjusting it
Ultrasound waves are generated by the electrical excitement 
of a piezo electric material such as Lead Zirconate Titanate, 
a commonly used compound which changes shape when an 
electric  field is applied. By alternating the polarity an oscillation 
of the material can be achieved, leading to pressure waves which 
can be transmitted into tissue. The properties of a piezo electric 
material also mean that when the material is oscillated by 
returning pressure waves, they induce an electric field which can 
be descrambled back into electric signals.

The transmitted waves have a positive and negative pressure 
component (as per Fig. 1). As the waves traverse body tissue 
they cause some heating or temperature rise of that tissue, 
referred to as “The Thermal Index” of the transmission.  
The positive and negative pressure waves move the tissue 
components and therefore cause a mechanical change referred 
to as the “Mechanical Index” of the transmission. The combined 
indices are referred to as “Acoustic Output.” The situation is 
always somewhat more complicated than a brief description 
allows as peak positive and negative ultrasound pressures can 
vary with different modes of ultrasound, e.g. a single M-mode 
line or a wider real time sector with differing frequencies of 
transmission, pulse repetition and pulse duration. “Thermal 
Index” is of little concern in echocardiography compared to 

other types of diagnostic ultrasound in that it is considered that 
the blood traversing the cardiac chambers and myocardium acts 
as a cooling agent, and therefore temperature is more relevant to 
scanning static structures.

Most of the scientific evidence for inducing tissue damage 
comes from animal experiments e.g. recognising extravasation 
of blood from mouse lungs which occurs with an M.I. in 
excess of 0.6. Interestingly when I looked up more of this type 
of research on the harmful effects of ultrasound, it had been 
demonstrated on insects, fruit flies (whatever they are) and so 

called “lower animals”. It seems that if some cavitation already 
exists in the tissue  then the acoustic pressure of ultrasound will 
be more easily detrimental. All the theory has been interpreted 
to impose an upper limit on Mechanical Index (M.I.) for 
diagnostic ultrasound of 1.9 as exceeding it may become close 
the threshold for tissue damage.

What the outputs were pre- 1976 I haven’t found listed, as it 
is not  data manufacturers would publish  however it is now 
accepted as a requirement that echocardiographic equipment 
displays the power output as the Mechanical Index. Unless you 
are really into physics I doubt if anyone can remember  the full  
definition of Mechanical Index so here goes;  it is “the derated 
peak rerefractional pressure in megapascals (1 Mpa being 
approximately 10 atmospheres) at the point of maximum pulse 
intensity integral, divided by the square root of the ultrasonic 
centre frequence in Megahertz” – so there!

The Mechanical Index is based on peak negative pressure and  
is found on most ultrasound display screens with buttons or 
touchscreen options to adjust it. It is a “Cavitation Index” or a 
parameter of “mechanical structural change” the term cavitation 
often causing confusion. Most bodily tissues at cellular or 
small structural level have small spaces within them and 
some form of membrane or capsule surrounding them. When 
subjected to a negative pressure the space within a cell or small 
structure expands so that the space or cavity enlarges. So long 
as the cell membrane or surrounding tissue can withstand the 
expansion, nothing happens. If however the tissue is subjected 
to too much negative pressure, mechanical  damage can occur 
due to repetitive positive and negative pressure pulses. It is 
the surrounding negative pressure, otherwise termed “peak 
refraction pressure” creating a “suction” effect which induces 
a cavity within a structure to expand and rupture. It is for this 
reason that there has to be a limit placed on ultrasound power 
(MI) to prevent structural damage occurring.

Trans pulmonary contrast is essentially a solution of micro 
bubbles, thin capsules containing gas. When subjected to 
waves of ultrasound, the contrast bubbles are not just passive 
reflectors of soundwaves but they are active generators of sound 
energy due to their movement. The bubbles behave differently 
depending on varying magnitudes of ultrasound power. 

At very low power (MI < 0.1) the response from contrast 
bubbles is mainly linear in that their oscillation with 
compression and rare faction are equal in amplitude. The 
reflected frequency is principally the transmitted ultrasound 
frequency there being no additional contrast generated signals. 
The difference in impedance between gas in the bubbles and 
surrounding fluid (blood) acts as the reflector. The response of 
the contrast bubbles to any specific transducer frequency varies 
with their size and capsular material. Differing manufacturers 
produce bubbles of differing size with differing capsules. It is 
for this reason that manufacturers of echo machines produce 
specific setting values to optimise the machine for the resonant 
frequency of micro bubble contrast being used.

Increasing the power a little to an MI between 0.1 and 0.5 
produces an intermediate response as the bubbles are subjected 
to expansion that is greater than compression due to the 
increased negative pressure  exerting the suction effect on the 
contrast bubbles. Returning ultrasound waves then occur both at 
the transmitted frequency plus harmonics of that frequency.

A further increase in power to an MI greater than 0.5 increases 

Fig. 1. The peak negative amplitude af an ultrasound pulse 
wave. The related peak negative pressure correlates with the 
ultrasound power. 
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are an apical four chamber view with dense contrast at the apex 
and relatively faint contrast at the base due to “shadowing.” 
Another example is in a para-sternal long axis view with dense 
contrast anteriorly in the right ventricle and relatively weak 
contrast appearance in the left ventricle again due to shadowing. 
There are several options for the operator one being to wait for 
the dense contrast to spontaneously reduce although the downside 
is the contrast in the shadowed area also reduces. Remembering 
the MI formula at the start of this article where MI is inversely 
proportional to frequency, decreasing the transmit frequency 
results in more power and a reduction in the dense area of contrast. 
Another option is to move the focal zone nearer to the transducer or 
to manually increase the MI temporarily.

3. Having completed a low MI left ventricular opacification set of 
images, further conventional images or spectral Doppler data 
may be required relatively quickly. Returning to normal greyscale 
imaging which has an MI in the range of 1.3 to 1.5 is the quickest 
way to clear the contrast. This is given the term “destructive 
imaging”. Weak contrast can be an aid to obtaining a spectral 
Doppler signal whereas strong contrast will often make a spectral 
signal too noisy.

Fig. 3A is a low powered image illustrating how when a bolus 
of contrast is delivered quickly it can produce dense apical 
contrast with fainter contrast behind due to shadowing. In 
Fig. 3B, although a still frame, the presence of swirling is 
recognisable,created by excess power. The image in Fig. 3C also 
has swirling but the contrast suggests a smaller LV cavity than 
the previous images.Excess power has destroyed the outer or 
peripheral rim of contrast in a similar way to high powered flash 
perfusion imaging. An artefact which is operator created and 
operator correctable. 

The experimental work 40 years ago (before gasses were encapsulated 
to form imaging contrast bubbles) observing how transmitted 
ultrasound “blew up” or exploded insects or fruit flies by expanding 
their cavities now has relevance and makes increasing contrast bubble 
cavities until they blow up and are destroyed hardly surprising and 
very understandable. Contrast agents with diatomic gases (e.g. air, 
O2, nitrogen) are more vulnerable than larger molecules (e.g. CO2 or 
fluorocarbons) as they are more prone to violent cavitation in a given 
acoustic field (although there is the additional effect of the bubble 
shell or capsule which can influence this). Thus in addition to size, 
imaging contrast bubbles are filled with fluorocarbons and not air for 
stability to enable them to remain intact for long enough to traverse 
the lungs. What may have appeared irrelevant research blowing up 
fruit flies years ago has now come to fruition and is very relevant to 
current ultrasound contrast imaging. 

Gordon Williams
Editor

the suction effect further resulting in expansion and rupture of 
the bubbles with many returning frequency components.

Despite the above description of the three responses to varying 
power  some bubble destruction occurs at all levels of MI due to 
the fragility of the contrast bubble shell.

Figure 2 outlines the differences between contrast agents with a 
size comparison to human red blood cells and the agitated saline 
used for right heart (PFO detection) contrast. 

In practice, if undertaking myocardial contrast imaging at a low MI, 
the contrast fills the myocardial micro vasculature as well as filling 
and outlining the left ventricle. Programming a flashpoint on the 
monitoring ECG after a chosen number of cycles triggers a high MI 
exposure seen as a “flash” destroying the contrast bubbles within the 
myocardium (but not within the LV cavity). Blood re-perfuses  the 
myocardium by  coronary arteries  filling over the  following few 
beats with imaging identifying non-perfusion areas. This technique is 
termed “High MI triggered imaging”. Utilising low MI which is non- 
destructive,  allows continuous contrast imaging and can be used as an 
alternative perfusion technique referred to as ”Real Time Myocardial 
Contrast Echocardiography” (MCE). 

The commonest application of low MI contrast imaging is that of 
left ventricular chamber pacification. Given that the manufacturers 
recommend preset values for their equipment and the contrast being 
used, how can operator adjustments improve the images? Here are 
some examples:

1. When studying an impaired left ventricle and particularly if 
an apical infarction has occurred with thinning of the apical 
myocardium,  the contrast is seen to ”swirl”and not fill or 
outline the apex clearly. The swirling occurs for several reasons,  
principally due to apical blood with poor ventricular function not 
being  promptly injected, and the MI being too high with multiple 
returning frequencies together with increased bubble destruction 
due to the thinned infarcted myocardium. Manually turning down 
the MI will improve apical visualisation considerably.

2. Dense contrast relatively close to the transducer can shield or 
mask contrast at a greater depth in the image. Typical situations 

Fig. 3A, B & C.  3 Images from the same patient study with differing ( increasing) power setting as described in the text.

SONO VUE  Capsule Size       2.0  –  8 µm      Containing Sulphur Hexafluoride

OPTISON         “        “            3.0  –  4.5 µm    Containing Perfluoropropane

LUMINITY      “        “             1.1  –  2.5 µm    Containing Perfluoropropane

RED BLOOD CELL              7.8  –  8.0 µm

AGGITATED SALINE BUBBLE        27 ± 7 µ           Containing Air

Fig. 2. Note the bubble size of saline contrast is much larger  
and unable to flow through the lung microvasculature. 
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DISCRETE (NON-DYNAMIC) 
SUB AORTIC STENOSIS
Invariably medical conditions may appear superficially to be
basically simple but with more understanding their complex
nature becomes apparent. Discrete sub-aortic stenosis is no
exception, it is subtle, complex, presenting in various formats
and can be associated with other cardiac defects. The detection
and clarification of the condition can be very demanding for the
Echocardiographer to unravel. I should emphasise at this point
that I am not referring to dynamic or muscular LV outflow tract
obstruction as seen in an obstructive hypertrophic 
cardiomyopathy.
Thinking of the basic classification that a condition can be
congenital or acquired is a reasonable starting point. The
congenital variety of sub-aortic stenosis (S A S) usually
becomes manifest and diagnosed in the first decade of
childhood, but sometimes not until teenage years, so with
survival can be seen in an adult Echo service.
Congenital defects are usually the consequence of abnormal
connections or under-development of a cardiac component.
Congenital sub-aortic stenosis (SAS) is one of the latter. An
alternative description for under-development is hypoplasia and
in SAS there is a degree of hypoplasia of the left ventricular
outflow tract (LVOT) such that it appears elongated and
narrowed, almost tube-like, hence being referred to as “tubular

or tunnel narrowing” of the LVOT (fig.1). Additionally, where in 
normal development the mitral and aortic valves essentially
touch each other, so-called mitral aortic continuity, in this type
of SAS there is separate of the valves (discontinuity).
Associated with the tunnelled narrowing of the LVOT is a
significant narrowing of the aortic valve annulus i.e. a small
valve which may be bicuspid. The valve leaflets may be
thickened and beneath them and almost attached to the
underside of the valve may be (not always) a thin fibrous
membrane. The left ventricle is invariably thick walled with a
significantly reduced cavity. This is in effect the mild end of the
spectrum of a hypoplastic left heart, at least I have always
considered it to be so although you won’t see it described as 
such in text books. The more severe the under-development of

the LV and LVOT are, dictate the time of presentation with the
more severe being diagnosed earlier in childhood, but it is a
spectrum of severity. There is a significantly high incidence of
other associated congenital heart defects in this condition, the
commonest being coarctation of the aorta, patent ductus, VSD
and as mentioned a bicuspid aortic valve.

To make matters slightly more confusing when one of these
above-mentioned congenital defects exists, there may initially
be no sub-aortic stenosis but the SAS develops later after the
congenital defect has been corrected. I will refer this later in 
the text as it is a somewhat different type of SAS.
The diagnosis of fixed SAS was, prior to the advent of real 
time (2D) echo dependent on cardiac catheterisation and
angiography. Interestingly the sub-aortic membrane was
invariably better identified from an aortogram as a degree
(usually modest only) of aortic regurgitation almost always
exists, presumably from a degree of tethering or distortion of
the leaflets plus their thickened abnormal status. An LV
angiogram would highlight the tunnelled type of LVOT (See
Fig. 1) but with contrast on both sides of the membrane it could
be difficult to identify, hence an aortogram always being
required to clearly show the sub aortic diaphragm (fig. 2).
Finally, if a slow pull back from the mid-LV cavity with a
single end hole catheter pressure recording was made the
pressure change across the diaphragm and then across the 
aortic valve would be recorded, confirming the presence and 
severity of the SAS. (See Fig. 3). All this has now changed 
with an invasive investigation rarely indicated as all the 
features of the disorder can be identified by echo.

Fig. 1. An LV angiogram depicting the tunnel or tubular LV
outflow tract (red arrows). Note also the small aortic valve
annulus (shorter white arrows).

Fig. 2. An aortogram demonstrating aortic regurgitation and
highlighting: The hypertrophied small cavity left ventricle (A).
Some LV outflow narrowing (B). Sub aortic membrane (C).
Aortic valve with thickened leaflets (D). Some post stenotic
dilatation of the ascending aorta (E).
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Continuing with the congenital variety of SAS, attempts at
management or treatment highlight the severity and complexity
of the condition. Assuming the degree of LVOT obstruction is
severe and requiring surgery, the procedure is to open the root
of the aorta, retract the aortic valve leaflets and resect as much
as possible of the diaphragm, but it can only be a partial
resection, a degree of stenosis invariably remaining (fig. 4).
Over a few years, as the child grows the residual membranous
tissue results in the recurrence of stenosis usually resulting
again in a significant or severe degree of LVOT obstruction.

Continuing with the congenital variety of SAS, attempts at
management or treatment highlight the severity and complexity
of the condition. Assuming the degree of LVOT obstruction is
severe and requiring surgery, the procedure is to open the root
of the aorta, retract the aortic valve leaflets and resect as much
as possible of the diaphragm, but it can only be a partial
resection, a degree of stenosis invariably remaining (fig. 4).
Over a few years, as the child grows the residual membranous
tissue results in the recurrence of stenosis usually resulting
again in a significant or severe degree of LVOT obstruction. 

Further operation(s) to resect the membrane are done but clearly
there is a limit to the frequency of this procedure. The
pathology responds poorly to balloon dilatation. Add to this the
severe hypertrophy of the left ventricle with often a small LV
cavity size plus a narrowed LV outflow tract and worst of all a
small aortic valve annulus, too small to take any reasonable
sized prosthetic aortic valve, and the whole picture is clearly
severe and complex. A further twist can occur in some patients
in that their progressive left ventricular hypertrophy adopts a
dynamic mechanism, i.e. with pronounced septal hypertrophy
and systolic anterior mitral apposition (SAM) under the outflow
diaphragm adding further to the overall LVOT obstruction. The
development of SAM and dynamic obstruction is the
mechanism of LV hypertrophy that occurs in some patients, i.e.
they develop that type of hypertrophic response to systolic
overload. This type of response can occasionally be seen in
patients with other form of LV overload, e.g. hypertension. I

call them ‘hocamoid’ individuals as it is a HOCM type of LVH
but they are not HOCM patients in the generally accepted or
genetic sense (although some may have a trait to explain why
their LV hypertrophies in that manner). However if dynamic
obstruction develops and the patient at that stage is teenage or a
young adult and particularly if having moved location to
another hospital it can be that the previous history and
documented fixed diaphragmatic sub-aortic stenosis is either
overlooked or not thought of or not recognised and the patient
receives an incorrect Echo diagnosis of hypertrophic obstructive
cardiomyopathy (HOCM). A case report of Charles et al
describes such an instance1.
This complex picture is relatively unusual which accounts for
little in the literature and why only a brief mention of only some
of the description I have given here appears in text books of
echocardiography.
Returning to the patient with the small aortic annulus, tunnel
like LV outflow tract, recurrent sub-aortic membrane, and
abnormal aortic valve, the only form of surgery available is a
Konno procedure where the aortic annulus and upper LVOT are
cut and stretched, effectively putting a gusset in to widen them
and allowing the aortic annulus to be large enough for the
insertion of a reasonable sized prosthetic valve. Clearly this is a
very considerable surgical procedure. The problems of severe
LVH with restricted filling continue post surgery so again
overall a complex ongoing severe condition.
I referred earlier to this congenital type of SAS often being
associated with congenital defects. An interesting progression is
that some patients, with no original SAS, but who undergo
surgery for their congenital defect, e.g. closure of a VSD,
AVSD, coarctation or pulmonary stenosis can go on to develop
a different type of SAS. The development of SAS can occur
years after the surgery for correcting the original congenital
defect, but the intriguing question is why should that occur. It
has been proposed that the patients may have a genetic trait or
substrate giving them a tendency to develop SAS. Alternatively
the haemodynamics of flow through the LV outflow tract
following surgery may be altered and in this context a change of
angulation from the body of the LV to the aorta may have been
altered, resulting in a change of sheer stress, particularly of the
septum (Leichter et al2). Another interesting relationship
reported by Pyle et al3 and others is the occurrence of SAS in
certain breeds of large dogs, e.g. the Newfoundland or the 

Fig. 3. Catheter (single end hole) withdrawl from the body of
the LV accross the sub aortic membrane to the LVOT
immediately beneath the aortic valve, then to the aorta. This
tracing clearly identifies the location of the obstruction (sub
aortic membrane) with no stenosis of the aortic valve.

Fig. 5. Parasternal long axis view of a normal heart showing
the septal ridge prominence.    It is from this area that a
fibromuscular membrane can develop.

Fig. 4. Looking down on to a thickened bicuspid aortic valve
with a fibromuscular sub aortic membrane easily visualised
beneath the valve in the LVOT (prior to surgical resection).
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Burmese terrier where again there is a progressive SAS. It is
postulated the persistence of some embryonic tissue in the
LVOT remains at birth and is capable of proliferation. The dog
type of SAS has several similarities to that in humans although
once there is a genetic inheritance in the dogs no such genetic
link has been identified in humans. Kafa et al4 described the
haemodynamic changes promoting the development of the
muscular and fibrous ridge from the septal ridge prominence
(which is a normal prominence in all intra ventricular septums,
see Fig. 5) The other side of the fibrous ridge develops from
near the base of the anterior mitral leaflet (see Fig. 6). An
example of this adult fibro-muscular type of SAS is described
by Kronzon et al5. This type of SAS with no tunnel or outflow
tract narrowing, i.e. a normal LVOT and with normal aortic
mitral valve continuity can occur and present as a condition in
its own right. The features here are the thickened fibromuscular
membrane positioned below and well separated from (beneath) 
the aortic valve and as described above arising from a ridge 
prominence on the intra-ventricular septum base of the anterior 
mitral valve leaflet. The aortic valve leaflets may be normal or 
thickened, the valve may be tricuspid or bicuspid. Considerable 
debate exists in terms of the nature of this type of SAS in that 
it develops later in childhood, teenage or adult life so is it a 
congenital defect with delayed expression or is it an acquired 
defect?

Given the wider space between the SAS membrane and the
aortic valve the different catheter pressures (as in Fig. 3) are
more likely to be recorded and the membrane more easily
visualised on Echo given that this fibro-muscular membrane is
some 2 or 3 mm thick. The echo findings are usually clear in
that the sub-aortic membrane is easily visible, but here
confusion can occur, in respect of whether the aortic leaflets are
also thickened where exactly is the obstruction. Is it valvular or
sub-valvular? It often is that the edges only of the membrane
exist without significant obstruction at membrane level, hence a
careful study to assess where exactly the colour Doppler signal
disturbance originates is required. Making step wise recordings

Fig. 6. Parasternal long axis view showing a sub aortic
membrane from the septal prominence (A) to near the base of
the anterior mitral leaflet (B). The aortic valve leaflets can be
faintly seen (C).

of pulsed Doppler samples from the mid-LV cavity to either
side of the membrane and then across the aortic valve may help
to clarify if the visual impression of the membrane is actually
causing the obstruction or whether it is valvular. Other Echo
features, often seen but not specific of SAS are the M mode
recognition of early systolic aortic leaflet closure (usually the
right coronary cusp, this depending on jet flow direction
through the valve). Such early closure can however be seen in
other conditions and is not specific for SAS (other examples
being in mitral regurgitation, dynamic sub-SAS (HOCM), aortic
dissection and low output states. Early closure does not
correlate with the severity of the SAS and may not occur if
aortic valve leaflet disease is present. Fine systolic aortic leaflet
flutter on M Mode may also be visible from the SAS jet
turbulence – Khan et al6.
If the membrane obstruction is significant, the treatment again
is surgical, with resection, but again only partial resection is
possible with particular care required to preserve the anterior
mitral valve leaflet, otherwise that valve may require
replacement. Regardless of surgery being undertaken or not,
these patients require long-term follow-up as this type of
membranous SAS is almost always of a progressive nature.
As a result the clinical spectrum of SAS has changed in recent
years with the long-term survival after most congenital defect
surgery and with the unexpected development of sub aortic
membranous disease in adults for poorly understood reasons.
Such de novo cases of SAS can present in patients aged 50 or
60 years, something previously not recognised. Given the
complex, poorly understood basis for SAS, it is worth reading
the editorial of Kitchiner, entitled “Sub-aortic stenosis: still
more questions than answers” 7 and the editorial of Freedom
“The long and the short of it: some thoughts about the fixed
forms of left ventricular outflow obstruction.” 8

As always therefore, the requirement is for the
Echocardiographer to remain vigilant and particularly critical,
using most of the modalities available on a current echo
machine.

Gordon Williams
Editor
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THE DIAGNOSIS OF PICK’S DISEASE
The Application of Current Echo Technology
It’s a term not often used these days, but some readers may be old
enough to recall that Pick’s disease refers to chronic constrictive
pericarditis. Whilst many cardiac disorders are clinically fascinating,
constrictive pericarditis is one of most intriguing, both in its clinical
diagnosis and (even with current diagnostic technology), in proving its
existence.

To call the condition ‘Pick’s Disease’ is somewhat of a misnomer as
Pick (1896) described and emphasised the cirrhosis of the liver with
ascites which accompanies chronic constrictive pericarditis. More
interestingly and earlier in a Guy’s Hospital Report, Chevers (1842),
described the condition of constrictive pericarditis and gave quite a
remarkable understanding and explanation of the importance of
diastolic function as the major element in the disease. For those
interested in medical history, it was Potain (1856) who described the
characteristic early third heart sound, the so-called “pericardial knock”
which occurs in this condition, originating at the time of sudden
cessation of diastolic filling. Kausmal described the non-specific
association with a paradoxical pulse in 1873.

The incidence of constrictive pericarditis is unknown, but clearly it
was more common in the days of tuberculosis. As far back as 1961
when TB was still a relatively frequent aetiology Paul Wood wrote 
that over a 10 year period he had found it to be only one and a third 
times more common than primary pulmonary hypertension. The 
incidence will now be significantly less.

As mentioned, tuberculosis was long considered the main underlying
cause for constrictive pericarditis, but it has also been long recognised
to follow previous viral pericarditis, previous haemo-pericardium
(trauma, including previous cardiac surgery), renal disease, 
rheumatoid arthritis and then some very rare associations including 
e.g. histoplasmosis or hydatid infection. An indication of how difficult 
it can be to establish a correct diagnosis of pericardial constriction 

can be appreciated by the gross disparency that exists between papers 
published on the causes of the condition (relatively few) compared to
the plethora of papers discussing the clinico-physiological and
investigative findings.

The symptoms are very non-specific being mainly dyspnoea
(breathlessness), lassitude and anorexia. It can therefore mimic many
conditions. I recall in the pre-Echo and pre-CT days patients
presenting with ascites and hepatic enlargement and therefore being
admitted under general surgeons on the grounds that the problem was
probably intra-abdominal malignancy. They would often undergo a
laparotomy only to find no tumour. There is often peripheral oedema
(mainly secondary to hypoproteinaemia) and this plus the enlarged
liver can suggest heart failure but an interesting finding which can
cause confusion is that the heart size on a chest X-ray is usually of
normal size. The X-ray may however show calcification of the
pericardium but the presence of that calcification does not by any
means prove the existence of cardiac constriction. In respect of
physical signs few physicians will now be able to recognise a
characteristic diastolic dip in the jugular venous pulse or hear the
pericardial ‘knock’ but there are other signs which are somewhat 
nonspecific e.g. the blood pressure is generally on the low side with a
narrow pulse pressure and a paradoxical pulse (which almost
disappears with inspiration) may exist. The normal second heart

Fig. 1. An angiogram frame showing extensive calcification of
the pericardium.

Fig. 2. Pulsed Doppler trace of tricuspid inflow with ECG and
respiration recorded. The velocity of the tall E waves
increasing during inspiration and decreasing with expiration
in constriction.

Fig. 3. Pulse Doppler of LV filling with ECG and respiration
recorded showing an increased velocity of the E waves during
expiration, decreasing with inspiration in constriction.
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sound splitting may fail to widen on inspiration as inspiration does not 
augment the stroke volume. The ECG usually has a low voltage QRS
with generalised flatter inverted T waves but sometimes the ECG can
appear remarkably normal. 

The fundamental haemodynamic fault in constrictive pericarditis is
impaired diastolic filling as the pericardium is fibrotic and adherent to
the epicardial surface of the ventricles and does not allow any
stretching. With this tough adherent non-flexible pericardium there
can be no doubt that systolic function is also impaired although
interestingly most of the literature emphasis is on diastolic 
impairment. With the pericardium being unyielding, ventricular 
filling commences with relatively normal rapidity but then the 
outward movement of the ventricles is halted as the pericardium will 
not distend. Filling comes to a sudden stop with both the right and 
left atrial pressures rising abruptly. A raised atrial filling pressure 
however for the above reasons has no beneficial effect on increasing 
stroke volume as the ventricles cannot accommodate any more 
blood. Variations in cardiac output can only occur by increasing 
the heart rate. In other words, consider the heart to be enclosed and 
encapsulated in a suit of armour. 

The sub pericardial myocardium is fixed to the pericardium but the 
intra-ventricular septum is however free of this external restriction and 
is free to move. It is for this reason that the septum can often be seen 
to be ‘swinging’ towards the left ventricle then towards the right and 
in so doing partially helping filling and ventricular function. Hence 
we have the major and distinguishing feature between constrictive 
pericarditis and a restrictive cardiomyopathy, a condition which is 
often confused with constriction. In a cardiomyopathy where the 
myocardium is infiltrated by abnormal protein material or fibrous 
scarring, the pathology within the heart muscle exists in all the 
myocardium including the septum i.e. the whole of the myocardium 
is functionally impaired. This to me is the most helpful diagnostic 
and distinguishing feature. Several other detectable parameters are 
not necessarily either specific or easily recognised, particularly as 
constrictive physiology can be seen with restriction. The specific 
diagnosis of constriction cannot be done by any laboratory 
biochemical test, it has to be made by imaging unless resort is made to 
a surgical exploration.

Given that Echo is the main stay of diagnosis, let us consider it in 
more detail. A bright and thickened pericardium may be imaged. The
pericardium being fibrotic and perhaps calcific, impedes imaging so
the overall scan quality maybe sub-optimal. Whatever the temptation
to measure the thickness of the pericardium is, it is wise not to do so as 
it is very inaccurate by Echo, just report it as “thickened”. Pericardial 
thickness is best measured on a CT Scan.

It may be visually appreciated that the free walls of the heart have
impaired diastolic and/or systolic movement. This visually can be
better appreciated by noticing, if it exists, the exaggerated or swinging
movement of the intra-ventricular septum. In constriction, during
inspiration, the resultant decrease or negative intra-thoracic pressure
induces initially increased or rapid blood flow into the right ventricle.
This prompt filling is limited early in diastole by the non-compliant
adherent pericardium, but the free to move septum bulges towards the
left ventricle allowing as much RV filling as possible. This results in
decreased LV filling. Due to the lack of stretch of the left ventricle
(Frank– Starling mechanism) and the consequent reduction in stroke
volume, the systemic BP is reduced with usually a narrow pulse
pressure. During expiration, the volume of blood entering the right
ventricle decreases allowing the septum with each systole to bulge
more towards the right ventricle, permitting some increase in LV 
filling with a modest increase in blood pressure. This explains the
paradoxical pulse which is a pulse which almost disappears on
inspiration. The mechanism also demonstrates the so-called
“ventricular independence concept” whereby having two pumps in
series the volume output of both ventricles balance. In addition to the
septal movement to accommodate filling there is the additional
“bounce” of the septum which correlates with the knock or filling
sound, this being the sudden cessation of filling. It does give the
septum a curious visual bounce but if in doubt it is best recorded and
appreciated on an M-mode trace. Another feature sometimes seen on
2-D imaging is that of the atrial septum moving towards the left with
inspiration although this is not a specific sign and can sometimes be
seen also in right heart failure states. As previously mentioned the
curious septal motion is in my view the best and most reliable Echo
feature for constriction. The basic patho-physiology described 
above outlining the changes in ventricular inflow in inspiration and 

Fig. 4. TDI strain values from the septum (yellow) and lateral
wall (green) in a patient with constrictive pericarditis. Note
the marked difference reflecting the constrictive lateral wall.
Similar results are obtained from TDI velocity recordings at
these sites.

Fig. 5. 2-D radial strain from a parasternal short axis view.
Note the active values of the red and yellow lines reflecting
the septum whereas all other values are markedly impaired.
See text for further clarification.
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expiration is well described in Echo text books and illustrated here in 
figs. 2 & 3.

In summary, the E wave velocity in constriction is typically high as
filling commences satisfactory with an E/A ratio usually being greater
than 2, there follows a rapid deceleration of less than 150 m/secs.
giving visually a tall peaked E wave. When tricuspid or mitral inflow
patterns are recorded the E wave velocity can vary as much as 25%
with the changes induced by inspiration and expiration. This variation
can be easily identified and correlated by timing with either inspiration
or expiration by utilising the respiratory detection facility available on
several current Echo machines. Rather than a nostril air sensitive
transducer current machines utilise the impedance variation between
the monitoring ECG leads allowing this to be displayed on the 
Doppler image. This so-called impedance plethysmography depends 
on the monitoring leads being sited well apart, usually one on either 
side of the chest. It is a facility which may well be standard on your 
Echo machine, check if in doubt. Having recorded clear variations 
in right and left ventricular filling with inspiration, that finding 
may help to support a diagnosis of constriction but again it is not a 
reliable feature of constriction as it can also be seen in a restrictive 
cardiomyopathy or in tamponade. It is just a supporting feature if 
considering the diagnosis of constriction. Equally respiratory filling 
variations may be absent in patients who are subsequently proven to 
have constriction (Oh J et al 1994). Not surprisingly with the changes 
in RV filling with respiration identified in the SVC (clinically the 
jugular venous pressure), similar changes can be recorded in IVC flow.
Augmentation of RV filling in inspiration increases hepatic or IVC
forward flow initially with expiration causing an increase in flow
reversal. Again, an interesting observational finding but not specific
for constriction.

Having suspected pericardial constriction, what next to aid the
diagnosis? Traditionally a catheter catheterisation study. Again,
whilst there are features on right heart pressure traces which may
suggest constriction, the main features are basically the similar
appearance of pulmonary artery, right ventricular and right atrial
pressures. The reason for this is the elevated right ventricular 
enddiastolic pressure makes the ventricular trace look very similar to 
the pulmonary artery trace and the RA trace is elevated to reflect the

RVedp. The prompt early rise in the level of RVedp after the initial
filling dip then levels out to be horizontal and is often referred to as a
“square root sign” type of recording. Nevertheless a catheter study can
be disappointing in showing the disturbed haemodynamics but not
actually proving constriction is present, compared to restriction as the
haemodynamics are so similar. An MRI Scan can undoubtedly be
helpful, for the appearances and the thickness of the pericardium and 
in restriction for the texture of the myocardium in terms of infiltration 
or fibrosis which would also be present in the septum if a restrictive
myopathy is the problem. 

Echo however now has further technical features which can be helpful
and upon which I rely. Let me return to the concept of the suit of
armour limiting diastolic expansion and inward systolic movement.
Let us also consider the freedom of the untethered septum comprised
of (presumed) healthy myocardium free to move. We now can study
and record myocardial movement by tissue Doppler criteria detecting
velocity changes and also changes in strain characteristics. In addition
to tissue Doppler data we can also record function from 2-D speckle
imaging providing 2-D radial and circumferential strain data.
Applying these observations in the setting of constriction, one would
expect that the external sub-pericardial myocardium should have its
movement limited by the constriction and as a consequence to have
reduced velocities and reduced strain values (by TDI and speckle).
Whereas, the freely moving septum should display relatively normal
systolic velocities and strain values as there is no good reason for the
septum not to do so in the presence of constriction (as in figs. 4 & 5).
In the setting of a restrictive cardiomyopathy however, all of the
myocardium is rendered pathological due to the underlying disease
within the myocardium which affects the septum as well as the free
walls. As a consequence, performance values in terms of velocity and
strain changes are uniformly impaired (Fig 6).

The velocity and strain data of the septum essentially support the
visual features of an active septum in constriction but pathologically
reduced mechanical activity in the setting of restriction. These
findings are illustrated in the images which accompany this text. I put
forward these findings as personal observations. Due to the relative
rarity of both constriction and restriction I have not collected sufficient
number of patients to produce a formal publication but it may well be
that members of the BSE may wish to take these observations further.
I would summarise the situation by saying that as there are no
published pathognomonic Echo features for constriction but the
addition of TDI and 2-D strain data should at least be helpful in
establishing the diagnosis. Despite the passage of time and the
development of technology Pick’s disease continues to remain a
diagnostic challenge.

Gordon Williams
Editor
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Fig. 6. 2D radial strain from a patient with restrictive
cardiomyopathy. Note the uniformly low radial strain values
(see text for clarification)..
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CONTROLLING ULTRASOUND
Physics can be boring at times but it does underlie the workings of ultrasound.    
Manufacturers create ever increasing numbers of knobs and software options for the operator.      
I have put together a few questions and answers to tease out your understanding of the operator options provided on ultrasound machines and the 
practical applications of the physics you will have learnt some time ago.   
Tick the correct answers to the questions below.     
There may be more than one correct answer for each question.

1.  Diagnostic ultrasound is between:

a) 1-20 MHz

b) 0-30 KHz 

c) 5-40 MHz

d) 10-60 decibels

2.  Power is: 

a) Set to the lowest to reduce signal to noise ratio

b) Set to the highest to improve signal to noise ratio

c) Adjusted to obtain the brightest image

d) Adjusted to optimise the grey scale.

3.  Overall Gain is: 

a) An image acquisition function

b) A post-processing function

c) Both of the above

d) Neither of the above

e) Amplifies all signals by a constant factor regardless of depth.

4.  Time gain compensation controls are required because:

a) Power decreases with depth

b) Power requirements increase with depth

c) Attenuation changes with depth

d) To compensate for decreasing lateral resolution with depth

5.  Compression:

a) If lowered, reduces the number of grey scale shades

b) If lowered the image has an increased contrast appearance

c) Is a post-processing setting

d) When increased, improves low intensity reflectors
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6.  Reject:

a) If increased, reduces noise

b) If increased removes low intensity signals

c) If reduced, the image degrades

d) If reduced induces greater signal to noise ratio

7.  Spatial resolution:

a) Has no specific unit of measure

b) Is measured in units of time

c) Is measured in mm.

d) Is measured in units of space

8.  Axial resolution is:

a) Also known as linear resolution

b) The resolution is the same at any point along the beam

c) The resolution deteriorates in the Fraunhofer Zone

d) Increasing length of the ultrasound pulse will improve axial resolution

9.  Azimuthal resolution is:

a) Resolution perpendicular to the direction of the ultrasound beam

b) Is affected by the width of the ultrasound beam

c) Is affected by the depth of imaging

d) Is lateral resolution

10.  Frame rate is:

a) Improved by decreasing line density

b) Decreased by narrowing the image sector

c) Equates to:   1

  (time to scan one frame)

d) Synonymous to temporal resolution

e) The rate at which images are updated

11.  Second set of reject questions. Reject:

a) Filters out weaker Echo’s making the image look darker

b) When increased, reduces a foggy image appearance

c) When decreased reduces image contrast

d) Reject needs to be increased when gain is increased
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12.  Dynamic range:

a) Acts more on weaker Echo’s

b) Acts more on stronger reflectors

c) Adjustments can make an image either very black or very grey

d) Is an expression of the largest to the smallest signals that can be       

    detected without distortion

e) Controls image contrast

13.  Persistence:

a) Averages successive frames

b) Lowers temporal resolution

c) Improves lateral resolution

d) Improve recognition of rapid structural movements

e) Improves colour Doppler displays of regurgitant jets.

4.  Colour flow imaging:

a) Colours are assigned to velocities

b) Colour display is angle dependent

c) Turbulent flow depicted as colour aliasing

d) Is Doppler based

e) Displays jet volume rather than jet velocity

15.  Sample gate:

a) Dimensions are operator adjustable

b) Gate size is manufacturer fixed

c) Gate size increases with depth

d) Is only used with pulse wave Doppler

Answers are on page 31

Gordon Williams
Editor



This Edition of Echo contains an article on transpulmonary 
contrast so the Front Cover image is an application of that 
technique.   

In addition to clarifying cardiac chamber size and function, 
typically the left ventricle, transpulmonary contrast can 
be utilised to study perfusion of the myocardium by Echo.  
Understanding and applying various adjustments to the controls, 
particularly the power output (MI) is the basis of this technique.   
The technique currently applied in most departments is that 
of high powered flash imaging which is described within this 
edition’s article on ultrasound power. The concept is that with 
the image well optimised, particularly in terms of gain, the 

left ventricular cavity and the myocardium are well identified 
with contrast.  Then a flash of high power is delivered.  This 
brief flash, which can be adjusted in terms of power output and 
time duration, destroys or wipes out the contrast from within 
the myocardium but not from within the left ventricular cavity.  
As myocardial coronary blood flow is a diastolic event, blood 
containing contrast re-perfuses the myocardium so that after 4 
or 5 post-flash cardiac cycles the myocardium should normally 
be refilled with contrast. If there is a refilling defect it is shown 
as black, i.e. no signal. The site of the defect (or blackness) 
is readily visualised. This may be just a relatively subtle sub-
endocardial rim of blackness, the sub-endocardium being the 
most vulnerable part of the myocardium to suffer ischaemia.  
A mild or subtle degree of hypokinesia should co-exist as a 
wall motion defect adjacent to the perfusion defect. This is on 
the logical grounds that if the myocardium is not perfused it 
won’t contract and function normally. If there is no apparent 
wall motion defect look carefully before stating that there is a 
perfusion defect in that area. Alternatively, 4 or 5 cycles after 
the flash a clear large segment of full thickness blackness may 
exist, associated with a significant wall motion defect reflecting 
a previous myocardial infarction. Here, be careful stating that 

the wall motion is normal.  In other words a perfusion defect 
and a wall motion defect should co-exist. This combination of 
perfusing imaging and visual wall motion analysis complement 
each other in the recognition of and reporting of stress echo 
studies. 

Image 2 on this page illustrates another situation where 
perfusion imaging can be helpful. In this example the patient 
had ST depression on a resting ECG.  He was a proven 
hypertensive but the question was whether the ST depression 
reflected left ventricular hypertrophy or flow-limiting coronary 
artery disease. This perfusion image illustrates clearly the 
left ventricular hypertrophy, but also demonstrates the well 
perfused myocardium clarifying the hypertrophy to be the 
explanation rather than ischaemia. Echo perfusion imaging as 
with all techniques is not without its difficulties, particularly in 
interpretation, but it is becoming a further useful and valuable 
echo modality that can be undertaken in conjunction with 
stress echo studies without undue time prolongation of the 
examination. It should not be thought of as something pertaining 

only to a large teaching hospital, it can be developed and 
practised in any hospital given the time to develop the expertise.  
It is disappointing that although the facilities for undertaking 
the echo perfusion have been available on echo machines for 
in excess of 10 years, the technique has only been applied in 
relatively few hospitals within the UK. The major reason is 
that time to acquire the skill to undertake and interpret echo 
perfusion studies is not available in the majority of hospitals 
which currently have unacceptable echo waiting lists. Time is 
a very limited resource but we can only hope time will become 
available to enable the application of this plus several other 
newer echo techniques into the clinical service provision we all 
strive for.

Gordon Williams
Editor
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FRONT COVER

Fig. 2. LV Cavity (end systole). Well perfused myocardium 
no defect

Fig. 1. Low powered imaging. Contrast can clearly be seen 
within the myocardium as well as the LV cavity 
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7 DAY SERVICES: ECHOCARDIOGRAPHY SUB-GROUP
Standard 5 of the seven-day services clinical standards specifies that hospital inpatients should have scheduled seven-day 
access to diagnostic services, including echocardiography, within 1 hour for critical patients, within 12 hours for urgent 
requests and within 24 hours for routine requests for all patients admitted as an emergency. Since the publication of these 
‘Keogh’ Clinical Standards by NHS England1 in February 2016 and initial audit of delivery against these standards, it has 
become clear that the ability to deliver echocardiography to meet these targets is limited. It has also been acknowledged 
that there are considerable workforce pressures in Cardiac Physiology, which persist and are particularly acute within 
echocardiography. Much of that recognition has come about due to awareness of the results of the Picker survey and due 
to proposals by the BSE for workforce solutions, although it has been made clear by representatives of the Department of 
Health and Chief Scientific Officer that increased funding for any proposals will not be forthcoming from government.

The NHS England Seven Day Hospitals Delivery Group recommended the establishment of a 7 Day Echocardiography 
Sub-group to provide assurance of progress towards achievement of clinical standard 5 for echocardiography. As a result, 
a sub-group was formed in June 2017 comprising representatives from the 7 Day Hospitals Delivery Group, the Chief 
Scientific Officers team, NHS Improvement, NHS Employers, Health Education England, British Cardiovascular Society, 
British Society of Echocardiography and the Society of Cardiovascular Science and Technology. The Deputy Chief 
Scientific Officer has collated the potential solutions into a framework of three initiatives:

 a) Retaining existing staff

 b) Recruitment of new individuals

 c) Re-enforcing services

Within the initiatives relating to the retention of existing staff, there are 3 strands. Firstly, use of the Shortage Occupation 
list to encourage recruitment of trained echocardiographers from abroad. As a result, an information sheet has been 
produced which describes issues around this form of recruitment and gives some potential work-arounds for the blocks 
that exist to this type of recruitment. Secondly, there is the option of using recruitment and retention premia to encourage 
those who have left the NHS back into work, either from retirement or from other employment, or perhaps supporting 
recruitment in areas where this is difficult. An information sheet has been developed and case study given to highlight 
both the problems and possibilities with this approach. These sheets are attached, and the hope is that these may be 
useful. These have been co-authored between the BSE, SCST, and Department of Health.

Regarding recruitment of new individuals, which we all believe is critical, there is a proposal in development for regional 
training echocardiographers across England to build and support training. In relation to re-enforcing services, there are 
further proposals which are around delivery of high quality ‘level 1’ echocardiography which are also under discussion 
to meet demand for critical scans within 1 hour overnight and at weekends where support may not be available through 
departments. The BSE is engaged with these proposals, with the aim of maintaining quality and standards, and with the 
hope that we will be able to shift debate towards careful workforce planning and support of the profession. Please note 
that there is a new consultation document from NHS England, ‘Facing the Facts, Shaping the Future’ which you should 
read and consider sending in comments to consultation.hee.nhs.uk. Out of a very long document, there are only 2 pages 
relating to cardiac physiology and echocardiography.

Rick Steeds
Immediate Past President
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RRP in action, part of an overall recruitment and retention strategy

Case Study Example

Experience from a large tertiary centre based in the south of England.

The centre delivers a wide range of cardiology services including many complex diagnostics. Echocardiography is 
delivered over three geographical sites to inpatients, outpatients and community services. In the early 2000’s agency 
usage for specialist Cardiac Physiologists/Clinical Scientists and echocardiographers began to increase as the trust found 
a problem in recruiting staff to these roles. Together with their HR business partner, a strategy was developed for the 
recruitment and retention of these specialist staff.

•   Recruitment and Retention Payments – (RRP) for band 6 – 8A staff

•   Overseas recruitment – specifically USA, SE Asia, Australia & New Zealand

•   Development of training posts for staff not holding all the required post graduate qualifications that were required 
(using annex U, now annex 21 salary scales)

•   Opportunity for staff to access post graduate courses fully funded by the service

•   Development of professional leadership under a consultant cardiac physiologist enabling delivery of specialist clinics 
and services.

Obtaining RRP for Cardiac Physiologists/Clinical Scientists benefitted the recruitment and retention strategy in several 
ways; It gave a higher basic salary to attract overseas staff to the trust, taking account of the higher costs of living in the 
south of England. RRP also allowed the trust to recruit agency staff into full time permanent posts. In conjunction, to 
this the trust developed a fast track recruitment process for existing agency staff. The RRP was offered alongside other 
opportunities such as clinical and academic development programmes. It also enabled the service to keep staff from 
moving to other employers who were offering other incentives such as training, reporting payments or guaranteed private 
patient lists out of hours.

The application for RRP was obtained through a three-stage process.

Part 1 - the writing of a business plan and evidence document.

Part 2 - consultation with unions and HR structures.

Part 3 - presentation given to the trusts rewards and benefits committee.

In writing the initial document it was very important to demonstrate the costs associated with the use of external agency 
staff (locums) and how this may be offset by RRP if the vacancy rate is reduced. Evidence was also needed on the quality 
aspects of a fully employed workforce, the reduction in the need to repeat induction and assessment of agency staff who 
changed frequently.

Initially the organisation offered an RRP payment of 15% of basic salary. On renewal of RRP in 2012 this was changed to 
a flat payment of £5130. On renewal of RRP in 2015 the evidence base was reviewed in respect to band 6 staff and it was 
decided

to remove this grade of staff from the RRP payments. Offering development opportunities and Annex U training 
programmes the organisation have been able to develop band 6 staff into band 7 highly specialist roles without the need 
for RRP and have remained fully staffed at that grade.

The organisation is now developing an enhanced bank rate that is designed to attract physiologists to work for the internal 
staff bank rather than through an employment agency. This will enable expansion of seven day working for outpatients 
(the service already provides a seven-day service for inpatients and emergencies) without the need to use external 
agencies therefore reducing overall costs by 50%.

The organisation is about to launch a professionally produced social media recruitment campaign that will feature video 
interviews with current staff and a rolling interview and appointments process.
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Frequently Asked Questions
Recruitment and Retention of Cardiac Physiologists, Clinical Scientists 
and Echocardiographers

Is it just about money?
There are many mechanisms that NHS organisations may wish to use to help recruit and retain Cardiac Physiologists, 
Clinical Scientists and Echocardiographers. Recruitment and Retention Premia (RRP) is one option but there are 
many others that can be employed, for example improvements in child-friendly working, career development in sub-
specialties, and support for lifelong learning in a positive and supportive environment. Professional organisations and HR 
departments may have case study examples for you to use in your local service.

What is Recruitment and Retention Premia (RRP)?
RRP is an addition to the pay of an individual post or specific group of posts, where labour market pressures make it 
difficult for employers to recruit and retain staff in sufficient numbers at the normal salary rate. Within the Agenda for 
Change framework there is a mechanism to award local RRP to staff.

How much RRP can be awarded?
RRP can be awarded as a fixed additional sum to a group of staff across a range of pay bands or it can be granted as a 
percentage of basic salary. The total amount should not normally exceed 30% of basic salary.

How do you obtain an RRP payment?
RRP needs to be justified and requires a formal application process. The application process may differ between trusts 
and your HR department should be able to assist you with local policy in applying for RRP. It is useful to look at other 
successful applications that have been submitted to your trust. A successful application will require detailed information 
on the financial risks and benefits to the organisation, the local labour market for the profession and examples of benefits 
being offered in other local trusts. Experience has shown that it needs to be accompanied by an overarching plan to 
address wider recruitment and retention issues. RRP is normally time limited.

Who can receive an RRP payment?
RRP can be applied to existing Cardiac Physiologists, Clinical Scientists and Echocardiographers, and does not apply 
only to new recruits. It may be used not only to help retain existing staff but can be used to retain those looking to retire, 
encourage the retired to return, or bring back to the workforce those who have left to other suppliers.
RRP may also benefit where staff on a Tier 2 Visa do not reach the required minimum salary cap required since April 
2017. This is often the case where high cost living allowances are not available outside of London and the South East. 
This cap applies to Cardiac Physiologists, Clinical Scientists and Echocardiographers as we are currently not on the 
Home Office shortage occupations list (See FAQs on shortage occupations list).

Is RRP permanent?
No, once RRPs are awarded, they should be reviewed annually to ensure that the RRP continues to be required, 
irrespective of whether they have been deemed short term or long term. This should be done in partnership with the 
relevant service/department heads and trade union representatives.
To support this review organisations should put in place a formal monitoring process to ascertain-
•   Whether the additional payments have allowed the NHS organisation to reduce its vacancy rates and turnover;
•   The likely impact on vacancies of removing or reducing a recruitment and retention premium;
•   Any changes in local labour market circumstances such as supply and demand
•   The impact of any service redesign or skill mix reviews

What are the downsides to RRP?
Where providers are competing locally with each other for the supply of Cardiac Physiologists, Clinical Scientists and 
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Echocardiographers, then RRP may not be effective. In this situation, the use of RRP has the potential to increase the cost 
of employment within the local health economy, and destabilise services, as Cardiac Physiologists, Clinical Scientists 
and Echocardiographers can be attracted to a provider which has introduced a RRP. Providers therefore need to consider 
the circumstances under which they introduce RRP and how they can work with other local providers to avoid wasteful 
competition. When considering this issue, providers should not only consider the local NHS health economy but also take 
into account the wages paid by independent providers and locum agencies.
RRP may be awarded locally by providers or nationally on the recommendation of the NHS Pay Review Body 
(NHSPRB). There is currently no recommendation for a national RRP for Cardiac Physiologists, Clinical Scientists and 
Echocardiographers so any RRP would need to be awarded by local trusts.
All trusts must work in partnership with trade unions, are required to follow the nationally agreed guidance when 
deciding on the award of a RRP.

What factors influence the award of RRP?
Local premia may help to address difficulties in recruiting to posts which are particularly influenced by local labour 
market pressures. These tend to be jobs for which there is also considerable demand outside of the NHS and the wider 
health sector. Local premia may enable the NHS to better compete with employers outside of the NHS for staff when 
individuals get better levels of pay in those organisations.

Why is recruitment and retention difficult for NHS services?
Cardiac Physiology and echocardiography is under pressure to provide an increasing number of procedures each year, 
between 2010 and 2016 demand for echo increased by 43% (NHS Commissioning 2017). In addition, services are 
needing to be provided across 7 days and out of hours in many cases National programmes such as modernising scientific 
careers and apprenticeships may help recruit and train staff through other routes.
Competition for staff is also evident from private providers (locums) and new services being set up in community 
locations. The extent to which the level of pay is at fault is often determined locally by the level being paid by other 
providers for an equivalent post.
Work is ongoing nationally with NHS England and NHS Improvement to develop the echocardiography workforce in 
line with the 7-day service standards. It is hoped that this work and the additional engagement of the National School 
of Healthcare Science / Health Education England (HEE) will enable the training of more staff echocardiography and 
increase the wider cardiac physiology workforce.

What other factors can help recruit and retain staff?
Where retention of staff is proving difficult consideration should be given to other benefits which might improve the 
situation. Analyses of evidence of reasons for staff attrition e.g. from exit interviews, staff surveys or other feedback 
sources?
Evidence that may indicate that pay is a major factor, or can retention problems be addressed by other means e.g. 
ensuring non-pay benefits such as childcare support, training and development, improved job design and flexible working 
that have been developed within your organisation. Evidence to suggest that turnover/wastage rates consistent with local, 
regional or national trends.

Is there a way to help staff wanting to return to practice?
There is now a national programme to support Allied Health Professionals (AHP) and Healthcare Scientist (HCS) to 
return to practice.
Using the successful foot print of a pilot run in the East Midlands by HEE the programme has been expanded across all of 
England. The aim of the programme is to support AHPs and HCS to return to the work place.
The programme will sign-post lapsed returnees with placements to potential clinical providers. This has the potential to 
lead to employment opportunities. Both returnees and providers will have access to resources of financial support and 
advice. Funding will pay up to £500 out of pocket expenses to the returnee and a £500 placement fee to the organisation 
supporting the placement. Funding can only be claimed once the returnee has formally registered with the programme
The programme has a target of 80 returnees to support by March 2018 and a further 220 between April 2018 and March 
2019. For further information email Paul Chapman National Lead for Return to Practice (AHP & HCS) Paul.Chapman@
hee.nhs.uk
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Frequently Asked Questions
Shortage Occupation List - Cardiac Physiologists, Clinical Scientist and 
Echocardiographers

What is the Shortage Occupation List (SOL)?
The shortage occupation list is an official list of occupations for which there are an insufficient number of resident 
workers to fill vacancies. The SOL is drawn up by the Migration Advisory Council (MAC), part of the Home Office and 
professions are periodically added or removed from this list based on evidence of a shortage in the UK. The benefit of 
being listed is that the Home Office prioritises applications for tier 2 visas to work in the listed occupation in the UK 
and exempts those applying from some of the rules applied to other professions. Furthermore, the number of tier 2 visas 
issued in any one year is capped and those on the SOL are given priority.
In the UK skilled jobs usually are required to be advertised to residents of the European Economic Area (EEA) for a set 
period before they can be offered to a Tier 2 worker, this requirement is known as the ‘Resident Labour Market Test’ 
(RLMT). Jobs on the SOL do not have to be advertised for the extended period under the RLMT before they can be 
offered to a non-EEA worker.
There are two Tier 2 Shortage Occupation Lists. The UK list applies to the entire United Kingdom (including Scotland), 
while the Scotland list applies only to Scotland.

Are Cardiac Physiologists, Clinical Scientists or Echocardiographers on the SOL?
Cardiac Physiologists, Clinical Scientists or Echocardiographers are not currently included on the SOL. They were 
removed from the SOL in 2013. The only healthcare scientist / diagnostic related roles currently included are:
•   Nuclear Medicine Practitioner, Neurophysiology Practitioner, Orthoptist / Prosthetist
•   Sonographer (this is under the medical radiographer listing)

Can I Just Employ Echocardiographers Under the Sonographer Banner?
This may be possible but there is some variation in HR policy in this respect. Under section 2217, radiographers who 
wish to practice as sonographers are included in the SOL, providing that they are HCPC registered. If the sonographers 
are not radiographers and are not HCPC registered, the post must be clearly advertised as a ‘sonographer’. If advertised 
as a ‘sonographer’, this may involve echocardiography providing the local HR department evaluate the job as within 
ultrasound. The individual performing (cardiac) ultrasound must be referred to as a sonographer and not as an 
echocardiographer. As long as the local HR department are consistent in their evaluation, it will allow departments to 
recruit echocardiographers (‘sonographers’) with the benefit of the SOL.

Will the Home Office Change the SOL to Include Cardiac Physiologists, Clinical Scientists or Echocardiographers?
At present and for the foreseeable future there are no plans to change the SOL. The MAC were recently commissioned by 
Home Secretary to undertake a review into EEA migration- flows, employment practices, economic and social impacts. 
This work has been given priority and there is therefore no plan for the SOL to change soon.

Can I Still Recruit Staff from Overseas?
Yes, you can still recruit overseas staff. This can be done in two different ways:

1.   EEA national recruitment continues to be possible under current free movement of people rules until March 
2019, when the UK is destined to leave the EU. It may still be possible after this date.

2.   Non-EEA recruitment is possible through the tier 2 route and certificate of sponsorship, providing that pay is 
at least £30k (all band 7 staff meet this). Recruitment of non-EEA nationals is always subject to the ‘Resident 
Labour Market Test’ (see above). It should be noted that the total number of certificates available per annum is 
capped and professions on the SOL are prioritised, so it may be useful to explore recruitment of ‘sonographers’ 
with your HR department first.

Can a Tier 2 Sponsored Employee Stay Indefinitely?
No, in 2011 the government announced the introduction of a cap on the time individuals can spend on a Tier 2 visa, 
which is currently set at six years. To stay beyond six years, the individual must apply for Indefinite Leave to Remain 



PAGE 22

(ILR). A salary of £35000 is required to qualify for settlement unless their role is or has been included on the SOL at 
any time while they have been sponsored to do that role.

What Does the £35,000 Minimum Salary Cap Include?
The salary thresholds are based on guaranteed pay, so it can include:
•   basic gross salary
•   high cost area (HCA) and recruitment and retention (RRP) premia pay supplements
•   any contracted enhancements for shift patterns.
Pay or allowances that are not guaranteed (such as overtime or performance pay) or which would not be offered to 
resident workers in similar circumstances, should not be included. Earnings from supplementary employment should 
also not be included.
At Agenda For Change (AFC) Band 7 the salary would meet this level at the 4th increment (as of 1st April 2017) 
whether or not HCA or RRP are included. If an overseas echocardiographer is recruited at band 7, then they should 
have achieved this salary within 6 years if they have moved successfully through the increments.

Are There Any Alternative Visa Arrangements?
Tier 5 youth mobility scheme (replaced working holidaymaker scheme) enables people who are 18-30 and from 
Australia, NZ, Canada, Japan, Monaco, Hong Kong, Taiwan and South Korea to apply to come to UK for 2 years and 
work in this time. There is no cap on the number of these visas at present.

For more information please visit the relevant section of the NHS Employers website.
http://www.nhsemployers.org/your-workforce/recruit/employer-led-recruitment/international-recruitment/qanda/tier-2-
and-certificates-of-sponsorship#Salary thresholds

COMMUNICATING WITH THE SOCIETY
BSE, Docklands Business Centre, 10-16 Tiller Road, London, E14 8PX

Tel: 020 7345 5185          Fax: 020 7345 5186

For all individual accreditation queries please contact Jo Thanjal at accreditation@bsecho.org 
For all departmental accreditation queries please contact dept@bsecho.org

Financial matters (payments, direct debits, duplicate receipts)
Manjinder Virdi at finance@bsecho.org

For all questions relating to BSE meetings and Events please contact Gill Daniell at admin@bsecho.org

For submission of articles or case reports for the ECHO journal please email 
the Editor at Editor@bsecho.org

Echo Research & Practice Journal related queries should be directed to 
echo@bioscientifica.com 

Tel: 01454 642274   www.echorespract.com 
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CASE REPORTS
1) Pronounced palpable 
thrill due to ruptured sinus 
of Valsalva
A 41 year old man who is normally fit and well presented 
with a 1 month history of progressive breathlessness. 
As a child he had been diagnosed with a ‘hole in the 
heart’  and was told that ‘it would likely close-up as he 
got older’. He had subsequently been lost to follow-up. 
Clinical examination revealed a loud continuous murmur 
with a prominent  palpable thrill. The patient reported 
being aware of a vibration in his chest for around 1 month. 
Transthoracic echocardiography showed a right coronary 
sinus of Valsalva aneurysm (Fig.1). Colour Doppler 
revealed rupture of the aneurysm with flow into the right 
ventricular outflow tract (Fig.2), with a peak gradient of 
140 mmHg. Due to an acute deterioration in his condition, 
he was transferred to a local tertiary cardiothoracic centre 
and underwent urgent surgery. 
Operative findings included a dilated pulmonary artery 
with an enlarged right ventricle and engorged and tense 
right atrium, a ruptured sinus of Valsalva fistulating 
into the sub-pulmonary region of the right ventricular 
outflow tract. A sub aortic ventricular septal defect was 
also identified, being separated from the ruptured sinus 
by the intervening aortic annulus. This additional defect 
had not been identified on either of 2 pre-operative 
echocardiograms. The surgical procedure involved a 
double pericardial patch repair of a type 1 ruptured sinus 
of Valsalva. Also, a patch repair of the ventricular septal 
defect and a mechanical aortic valve replacement. The 
patient made a full recovery and was discharged home 6 
days following his surgery.

Discussion
Aneurysm of the sinus of Valsalva is comparatively rare, 
being present in only 0.1% of the general population. It 
usually effects  the right (60-80%) or the non-coronary 
(10-30%) sinus, rarely the left (<5%) sinus. It can be both 
congenital and acquired and associated with bicuspid 
aortic valves, Marfans and Ehlers-Danlos syndromes. 
Acquired causes include infective endocarditis and 
chest wall injury.1 Cardiac MRI is considered the 
imaging modality of choice. An aneurysm without 
rupture may be asymptomatic and only detected as an 
incidental finding. A ruptured aneurysm typically leads 
to progressively worsening heart failure with left to right 
shunt if communicating with right sided heart chambers.2 
Treatment options include blood pressure control and 
early surgical intervention in cases of rupture, with a mean 
survival of 4 years if left untreated.3

Sayed H. Naderi1, Robert Smith2, Simon W. Dubrey3  

1Hillingdon Hospital  2Harefield Hospital 
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Fig. 1. Transthoracic short axis view at the level of the aor-
tic valve showing a defect (white arrow) adjacent to the right 
aortic valve cusp.

Fig. 2. Transthoracic short axis view at the level of the aortic 
valve showing turbulent flow across the ruptured sinus of Vals-
alva aneurysm into the right ventricular outflow tract.
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2) Myxoma in Left Atrium
63 year old active lady with no cardiac history and on 
no medication presented to A+E with palpitations. ECG 
showed A fib 153bpm which spontaneously converted after 
30min. 

Patient referred for TTE (Transthoracic Echo). Echo 
identified a large echogenic LA mass attached to interatrial 
septum (see Fig.1) and Fig.2.

 

Definition of Atrial Myxoma

Atrial Myxomas are the most common primary heart 
tumors. Because of non-specific symptoms, early diagnosis 
may be a challenge. LA myxoma may or may not produce 
characterisitic findings on auscultation. Two-dimensional 
echo is the diagnostic procedure of choice. Most atrial 
myxoma are benign and can be removed by surgical 
resection. 

Patient had the myxoma surgically removed a week after 
the myxoma was discovered on Echo. Fig.3 and Fig.4. 

Fig. 1. See text

Fig. 3. See text

Fig. 4. See textFig. 2. See text
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TOE performed post-surgery showed “Status post 
myxomal repair with irregularities at the base of the intra 
atrial septum.”
Patient is doing well and has annual Echo with no 
recurrence. Recurrence is considered rare, occurring only 
1% to 5% of patients, and can be attributed to incomplete 
excision of the tumor, growth from a second focus, or 
intracardiac involvement by the tumor base.2

Sean R. Morrison, Stephen J. Leslie, Marwen MacDonald, 
Ruth Jeays, Stephen J Cross

University of Aberdeen 

References

1.  Pinede L. Duhaut P. Loire R. Clinical presentation of left 

atrial cardiac myxoma: A series of 112 consecutive cases. 

Medicine 2001:80(3):159-172.

2.  Gabe ED, Rodriquez Correa C, Vigliano C, San Martino J, 

Wisner JN, Gonzalez P, et al. Cardiac myxoma. Clinical-

pathological correlation. Rev Esp Cardiol. 2002;55(5):505-13.

[Pubmed] [Free Full Text]

3) Cardiogenic Shock in a 
31 year old Patient
We present the case of a 31 year old Asian gentleman 
admitted with breathlessness, orthopnoea, profuse ankle 
oedema and loss of appetite resulting in significant 
weight loss. His only current medication was Mirtazapine 
and he had recently returned from Saudi Arabia for 
pilgrimage. Patient history included depression with 
Tramadol overdose the previous year requiring intensive 
care unit admission, a vague history of excessive alcohol 
consumption and a positive family history of coronary 
artery disease. 
On examination, respiratory rate was 40 respirations per 
minute, heart rate 94 beats per minute (bpm) and blood 
pressure (BP) 110/70mmHg. He had bilateral ankle 
oedema, bi-basal crackles and a systolic murmur radiating 
to the axilla with a third heart sound. Electrocardiogram 
(ECG) demonstrated sinus tachycardia (rate ~110bpm) 
with left ventricular hypertrophy and strain pattern. Chest 
X-ray (CXR) showed cardiomegaly (Fig. 1A) and bilateral 
opacification in the perihilar distribution. Computed 
tomography pulmonary angiogram (CTPA) was performed 
on admission showing bilateral pleural effusions, larger on 
the right, but negative for pulmonary embolism (Fig. 1B). 

Report also stated an ‘area of reduced attenuation present 
in the left atrium which may or may not be a real finding’. 
Patient was clinically in heart failure.
A wide variety of blood tests were sent for analysis 
including full blood count, urea and electrolytes, liver 
function test, inflammatory markers, viral screen, blood 
cultures and vitamin B12, iron and folate; all of which 
were within normal limits. A mildly elevated troponin 
level and significantly raised NT-pro BNP were noted 
(57ng/L and 11658pg/ml respectively). A full autoimmune 
screening panel was performed, with only ANCA result 
positive. Patient was anti-coagulated, commenced on 
heart failure medication and was investigated for causes of 
cardiomyopathy.
The patient’s condition deteriorated into cardiogenic 
shock/ Killip class IV heart failure, triggering an urgent 
inpatient transthoracic echocardiogram (TTE). This 
revealed a significant mass in the left atrium measuring 
5.6cm x 3.4cm (Fig. 2A), partially obstructing mitral 
valve forward flow and appearing to straddle into the 
right atrium through a possible patent foramen ovale (Fig. 
2B, 2D, 2E). Patient had severe biventricular failure with 
an ejection fraction (EF) of 17%, severe biventricular 
dilatation and functional moderate-severe mitral 
regurgitation (Fig. 2C). A rim of pericardial effusion was 
noted with no subsequent haemodyamic compromise and 
a pleural effusion measuring 3cm. No evidence suggestive 

Fig. 1. (A) Chest X-ray showing cardiomegally with upper lobe diversion (marked by arrow), (B) CTPA - large right sided pleural 
effusion (long arrow).  
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of pulmonary hypertension. 
On review of the images at the imaging multi-disciplinary 
meeting, a unanimous agreement was made on a diagnosis 
of thrombus secondary to severe biventricular systolic 
dysfunction. The patient’s condition eventually stabilised 
on optimal medical treatment.
Further imaging ensued to investigate possible underlying 
pathologies. Therefore, patient underwent cardiac 
magnetic resonance imaging (cMR) which did not identify 
the left atrial mass, although images were reportedly 

degraded by poor breath holding technique (Figure 3A). 
Neither CTPA nor cMR results showed definitive evidence 
of an atrial septal defect. Both modalities reported 
severe biventricular dysfunction (EF 19% on cMR) in 
keeping with dilated cardiomyopathy, with no features of 
infiltration or infarction. Given his poor cMR tolerance, a 
gated cardiac CT was also suggested as a further imaging 
option which achieved good quality results. Report noted 
a left atrial mass, cardiomegaly, small pericardial effusion 
and no pulmonary embolus (Fig. 3B). Expert cardiological 
opinion reported the low-attenuation left atrial lesion to 

Fig. 2. (A) Parasternal long axis view (PLAX) demonstrating mass in left atrium. (B) Apical 4 chamber view demonstrating left 
atrial mass with an extension into the right atrium (C) Moderate-severe mitral regurgitation on colour (D) Parasternal short axis 
view demonstrating mass extending through mitral valve (E) PLAX, M-mode demonstrating mass extending through mitral valve 
during diastole.  
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measure up to 6.5cm in diameter with multiple frond-like 
projections. The mass was attached to the fossa ovalis 
region and appeared to have a component extending 
into the right atrium. It was identified to be more like a 
(villous) myxoma than a thrombus due to morphology. 
Differential diagnosis included a potentially non-
tumour thrombus with an atrial septal defect and dilated 
cardiomyopathy most probably secondary to alcohol 
intake.
Patient was transferred to a tertiary centre where he 
underwent mass removal and biopsy. Histology results 
found the mass to be an atrial myxoma, unlike the initial 
diagnosis of atrial thrombus. An electrically powered 
implanted left ventricular assist device was implanted to 
bridge the patient to cardiac transplant. 
Atrial myxoma’s are the most common cardiac cancerous 
non-neoplasms, with approximately 75% located within 
the left atrium and a predominance in females 1. Patients 
may present with a wide variety of symptoms, can be 
asymptomatic or conversely may be diagnosed after 
sudden death. TTE is reportedly the primary diagnostic 
imaging tool for myxoma identification 2 and can readily 
identify the causation of patient symptoms.
In summary, this young man admitted with acute 
biventricular failure on the background of intense 
self-medication with antidepressants and alcohol; was 
diagnosed with dilated cardiomyopathy with severely 
impaired LV function, moderate-severe mitral regurgitation 
and a large myxoma in the left atrium. The importance of 
TTE is highlighted in this case. For the patient in question, 
his TTE was a crucial step in his pathway to diagnosis, and 
identified what CTPA and cMR could not. Only the gated 
CT thorax imaging was beneficial supporting evidence to 
the TTE diagnosis. Although rare, it is demonstrated here 
the importance of acknowledging the existence of dual 
pathologies.

Fig. 3. (A) cMR showing pleural effusion but no evidence of atrial mass, (B) Gated CT thorax showing left atrial filling defect 
(short arrow), cardiomegaly and right-sided pleural effusion (long arrow).  
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List of Abbreviations:

BP Blood Pressure

BSA  Body Surface Area

cMRI Cardiac Magnetic Resonance Imaging

CTPA Computed Tomography Pulmonary Angiogram

CXR Chest X-Ray

ECG  Electrocardiogram

EF  Ejection Fraction

FBCs Full Blood Count

ITU Intensive Care Unit

LVH Left Ventricular Hypertrophy

MI Myocardial Infarction

PLAX Parasternal Long Axis View

TTE  Transthoracic echocardiogram

Nada Abdulkareem, Richard Davies, Duncan Sleeman, Helen Roberts, Muhammad Timol, Amanda Bettoney
The Royal Cornwall Hospital NHS Trusts
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4) Giant Sinus of Valsalva 
aneurysm

A 74-year-old gentleman was referred to our cardiac 
service due to incidental heart murmur. He was very 
fit, active and denied any cardiac symptoms. His past 
medical history includes syphilis and pulmonary 
tuberculosis treated 44 and 26 years ago. Clinical 
examination revealed a wide pulse pressure and an early 
diastolic decrescendo murmur over the left sternal edge. 
Trans-thoracic Echocardiography (TTE) revealed an 

abnormal appearance in the right ventricular outflow tract 
on the PLAX view which on subsequent views confirmed 
the presence of a large aortic aneurysm measuring 7 
cm involving the right coronary sinus (Fig.1A-C). The 
aortic valve was trileaflet with severe central aortic 
regurgitation (Fig.1D). There is no evidence of aortic 
dissection. The left ventricle was normal size with mildly 
reduced systolic function. Given the TTE findings,the 
patient was admitted for further work-up for surgery. 
Trans-oesophageal echocardiography (TOE) and Cardiac 
CT confirmed the TTE findings (Figure 2). The patient 
underwent aortic valve replacement (27 CE magna 

Fig. 1. TTE showing Sinus of Valsalva aneurysm A (PLAX view) B (PSAX view) C and D (A3C view). 
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Fig. 2. Sinus of Valsalva aneurysm seen on TOE (A) and Cardiac CT (C, D) 

Figs. 1D & 2B. Severe aortic regurgitation seen on TTE and TOE

ease) with aortic root and ascending aorta replacement. 
The post-operative period was uneventful and he was 
discharged home after 12 days. 

Sinus of Valsalva aneurysm is extremely uncommon 
with a prevalence of 0.09% in the general population1. 
They are more common in men and often involve the 
right coronary sinus. Most cases are congenital with 
remainder being acquired (Tuberculosis, syphilis, 
endocarditis, trauma, connective tissue disorders). If left 
untreated, there is an increased risk of rupture and grave 
prognosis. Worryingly, most patients are asymptomatic 

and diagnosed incidentally as in our case. It is debatable 
whether patients with above past infections should 
undergo surveillance echocardiogram as most remain 
asymptomatic.

Baskar Sekar, Diluka Premawardhane, Richard Wheeler 

University Hospital of Wales 
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Elementary my dear Williams 

Back Story and Goal 

Dr Williams has been invited to a function where some of his previous patients are attending.  
Determine each patient’s symptoms, the year they were seen and their eventual diagnosis.  
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CONTROLLING ULTRASOUND
Answers
Answers to questions on pages 13, 14 & 15
Q1.   a

Q2.   b

Q3.   a, b, c, e

Q4.   c

Q5.   a,b,c

Q6.   a, b, c, d

Q7.   c

Q8.   a, c

Q9.   a, b, c, d

Q10.   a, c, d, e

Q11.   a, b, d

Q12.   a, c, e

Q13.   a, b

Q14.   a, b, c, d

Q15.   a, c, d

Mark yourself out of 40 correct answers

Letters “To the Editor” are welcomed if there are any 
disagreements.

SHORT AND SIMPLE
CROSSWORD ANSWERS

Below are the answers to the Crossword which appeared in Issue 100 of ECHO.
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RECENTLY ACCREDITED MEMBERS
Congratulations to the following members who have 
recently achieved BSE Accreditation

Transthoracic Accreditation
Dr Pierluigi Costanzo, NHS Secondary Centre  

PRACTICAL ASSESSMENT TTE 
ACCREDITATION
Dr Ahmed Adlan, University Hospital Coventry
Miss Apple Andra, East and North Hertfordshire NHS Trust
Miss Kirstin Ban, University Hospital of Wales
Mrs Arta Bentley, Stepping Hill Hospital
Miss Lauren Bettoney, Royal Cornwall Hospital Trust
Miss Cristina Camposano, John Radcliffe Hospital
Dr Andrew Constantine, Royal Brompton Hospital
Dr Thomas Craven, Calderdale Royal Hospital
Mrs Anabela Da Silva, University Hospital Southampton NHS 
Foundation Trust
Miss Sara Delgado, Northwick Park Hospital
Miss Bhavna Devchand, University Hospital South Manchester
Dr Maria Dwornik, Royal Brompton & Harefield
Mr Paul Ermitano, Poole NHS Foundation Trust
Dr Lampson Fan, Royal Berkshire Hospital
Dr Fariba Fanaie, Stepping Hill Hospital
Mr Carlos Fernandes, St Richards Hospital
Miss Sarah Fitzpatrick, Royal Cornwall Hospital
Dr Russell Franks, Royal Brompton and Harefield NHS 
Foundation Trust
Ms Jeanelle Generoso, East and North Hertfordshire NHS Trust
Dr Hussain Hussain, UH Wales
Dr Richard Jones, Basildon and Thurrock University Hospitals
Miss Gillian Kane, Royal United Hospital Bath
Mr Sergio Lamas, Epsom & St Helier university Hospital
Mr Gareth Law, University Hospitals of North Midlands NHS 
Trust
Miss Dorcas Mawoneke, Parirenyatwa Hospital
Dr Lambros Petrou, Belfast Trust Northern Ireland
Miss Claire Robb, St Georges Hospital
Miss Sascha Siniara, Bradford NHS Teaching Hospital 
Foundation Trust
Miss Joanne Stokes, Shrewsbury & Telford NHS Trust
Mr Daniel Thrift, University Hospital of Wales
Mr Greg Tyson, Conquest Hospital
Dr Sharareh Vahabi, James Cook University Hospital
Dr Davide Veronoli, Wycombe Hosptial
Mr Michael Ward, Whittington NHS Trust

PRACTICAL ASSESSMENT TOE 
ACCREDITATION 
Dr Sajid Aslam, Manchester Royal Infirmary
Dr Mostafa ElAdawy, Freeman Hospital
Dr Hui Joo Heng, Papworth Hospital NHS Foundation Trust
Dr Smitha Pulapalli, Tunbridge Wells Hospitals
Dr Rosalba Spiritoso, Rosalba Spiritoso

DATES FOR YOUR DIARY 2018
BSE members can also see up-to-date details via the 
Events Calendar on the website www.bsecho.org

 10th March BSE/ICE Joint Meeting
 Location: Belfast Waterfront
 Contact: https://bsecho.org/events-courses/bseice-2018

 18th March Practical Assessment TTE/Community,  
  Critical Care & TOE
 Location: Leeds General Infirmary 
  FULLY BOOKED!

 27th April BSE Advanced Imaging Day
  Theme: Aortic Stenosis
 Location: Royal Society of Medicine, London
 Contact: https://bsecho.org/events-courses/advanced-  
  imaging-2018/

 4th - 6th June BCS Annual Meeting
 Location: Manchester Central
 Contact: www.bcs.com

 10th June Practical Assessment TTE/Community,  
  Critical Care & TOE
 Location: Oxford Heart Centre
  FULLY BOOKED!

 15th June Practical Assessment TOE only
 Location: Newcastle
  Registration open

 22nd - 26th June ASE annual meeting
 Location: Nashville, TN
 Contact: www.asecho.org

 13th - 14th September BSE Core Knowledge meeting 
 Location: Austin Court, Birmingham
 Contact: www.bsecho.org

 September (date tbc) Practical Assessment
 Location: Bristol
  Registration open

 September (date tbc) Practical Assessment
 Location: Coventry
  Registration open

Full details and course descriptions for all these cources are available 
from the BSE website.



PAGE 33

An exciting opportunity has arisen for a highly motivated and enthusiastic advanced Echocardiographer to join the Echocardiography department at 
Harefield Hospital. This position will support the expansion of our stress Echo services as well as supporting other exciting developments such as 
technician lead valve clinic and enrolment in national and international research trials. The dedicated department is a fully digital lab with a range of 
modern ultrasound scanners. We offer a full range of investigations including adult and paediatric TTE, 3D, TOE and 3D TOE, Exercise and Pharmacological 
Stress echoes and contrast studies. 

Applicants should demonstrate high level of clinical and technical expertise in Echocardiography. Bachelor of Science in Clinical Physiology - Cardiology (or 
equivalent) is mandatory for this position. Proven competence in performing and reporting echocardiography studies at independent level as well as Adult 
BSE accreditation (or equivalent) is essential. Previous experience in stress echocardiography and research would be an advantage.  Applicants must be a 
highly self-motivated, well organized, flexible and reliable. You should be able to demonstrate expertise in advanced techniques in echocardiography and 
be enthusiastic to both teach and learn within the field of echocardiography.

This post offers the opportunity to work in a stimulating environment, further develop your knowledge and skills in Echocardiography, participate in 
training and teaching, and be supported in maintaining your BSE accreditation.

Closing Date: 15th April 2018

We reserve the right to expire vacancies prior to the advertised closing date if a sufficient number of applications have been received. To discuss the post or 
to arrange an informal visit, please contact Ruth Chester, on 01895828586 or send an e-mail to r.chester@rbht.nhs.uk.  For the Job Description, Person 
Specification and to apply please go online at www.jobs.nhs.uk  quoting ref: 312-HH-CA-5924 or the job title. If you encounter any problems applying 
online please contact the HR Department on: h.thomasson@rbht.nhs.uk or call 01895 828754.    

HAREFIELD HOSPITAL
Chief Cardiac Physiologist- Echo specialist          Echocardiography Department
Band 7 £36,224 - £46,315 (pa inc. HCA)                     JOB REF: 312- HH-CA-5924                     Permanent
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