
An Exercise Stress Echocardiogram (Stress 
Echo) includes an Exercise Stress ECG and, 
in addition, echo images of the left ventricle 
(LV) are acquired pre and immediately 
post exercise. Thus all the diagnostic and 
prognostic information obtained during 
Stress ECG is also obtained during stress 
echo.  The echo images provide diagnostic 
and prognostic information which is not 
only additional to that obtained from the 
Stress ECG but in fact makes a much 
greater contribution to the accuracy of the 
test than the contribution of Stress ECG 
and clinical information combined. 

The comprehensiveness of the resting 
component varies. My practice is to 
perform a full echocardiogram including 
valves, pericardial effusion and aorta. This 
provides useful information and avoids 
confusion and management errors.

Stress Echo detects ischaemia through 
direct visualisation of the loss of contractility 
(hypokinesis) in segments of LV affected 
by ischaemia. Hypokinesis occurs at a 
lower threshold of stress than either ECG 
changes or angina. Unlike Stress ECG, 
Stress Echo can localise and quantitate 
ischaemia. Pre-and post LV images are 
reviewed with specialised computer 
software with a number of features that 
facilitate interpretation; playing the images 
side-by-side on continuous loops, rate 
“adjustment” of the post images so that 
the contraction of the LV in pre-and post-
images is synchronized, freeze-frame and 
slow motion.

For patients unable to exercise due to 
orthopaedic problems etc, dobutamine 
stress echo can be performed with the 
patient in bed.  Dobutamine increases 
the force and rate of cardiac contraction 
and therefore can stress the heart without 
exercise.  Dobutamine is short acting and 
is cleared from the patient’s system in ~10 
minutes.

The sensitivity and specificity of Stress 
Echo for detection of coronary disease (as 
arbitrarily defined on invasive angiography) 
is up to 97% (mean 88%) and up to >90% 
(mean 79%) respectively, varying with 
the pre-test probability of the populations 
being studied. These sensitivities and 
specificities are superior to plain Exercise 
Stress ECG and comparable with Nuclear 

Medicine techniques. The problem of false 
positive Stress ECG’s in low risk women 
is overcome. To become preoccupied 
with a comparison with the imperfect 
gold standard of invasive angiography 
and perceived “shortcomings” is to fail 
to appreciate the contribution functional 
imaging in general and Stress Echo in 
particular has to make. Ultimately, the 
aim of any test in Cardiology is not to 
predict an invasive angiogram result, but 
rather, to predict death and clinically 
important cardiovascular endpoints such 
as myocardial infarction and angina. 
Especially in the post COURAGE trial era, 
the accurate determination of the presence 
or absence of angina is crucial. Functional 
testing can do this whereas coronary 
angiography cannot.

Another aim of testing is to predict the 
impact of therapies, such as stenting, on 
death and cardiovascular events. Stress 
Echo has proven prognostic power. A 
negative test gives the reassurance of an 
annual rate of < or = 0.5% per year for 
at least the next five years, a rate so low 
that no therapy is likely to have a clinically 
meaningful impact.

Research has demonstrated that the high 
accuracy can only be achieved with 
specific training of both the cardiologist 
and sonographer. 

Stress Echo is particularly preferable 
when stress ECG has reduced accuracy; 
e.g. women (high false positive rate with 
stress ECG), hypertension or resting ECG 
abnormalities (left ventricular hypertrophy, 
bundle branch block, T-wave inversion 
and Digoxin effect). Stress Echo provides 
significant prognostic information even 
in patients with a normal resting and 
exercise ECG. Unlike Stress ECG, Stress 
Echo has been validated for the detection 
of ischaemia in patients with previous 
revascularisation.

Absence of radiation is a major advantage 
of Stress Echo over nuclear techniques 
and coronary angiography (invasive or 
CT). From a single 14.7 mSv CT coronary 
angiogram the lifetime risk of cancer 
for a 20 year old female is nearly 1% 
(1 in 143). The average radiation doses 
for a sestamibi study, invasive coronary 
angiography and coronary stenting are 8, 

5.6, 14-15 mSv respectively. The danger is 
compounded when patients are subjected 
to serial studies and procedures either 
from the one presentation or over the 
course of their lifetime.

Stress Echo has a number of other 
advantages over nuclear techniques; no 
breast attenuation artefact, is quicker, 
less expensive, offers useful ancillary 
information on valves etc and is 
cardiologist reported  and is therefore 
integrated with clinical information 
and useful clinical comments to guide 
management are provided.
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Minimally invasive!  Mini incision! Less 
invasive! Keyhole!  What is happening?  Is it 
possible? Is it beneficial? Let’s see.

“Mini incision” is a standard surgical 
approach performed through the smallest 
possible incision.  “Less invasive” uses a 
small incision combined with x-ray control 
for fracture fixation.  “Keyhole” surgery refers 
to the arthroscope which requires a 5mm 
incision.  These terms infer that the length 
of the incision is the primary issue.  Nothing 
could be further from the truth.

The most important issue in a surgical 
approach is the amount of dissection 
or detachment of tissues required.  
Surprisingly, a “mini incision” technique 
(because of lack of clear visualisation) 
may require more splitting, detaching 
or cutting of muscle than the standard 
approach using a longer incision.

To coin a phrase or two – “it’s not the 
length of the incision, it’s what’s deep 
down that counts” or “the incision may 
be only skin deep but the surgical 
approach extends all the way to the 
bone.”

So what is “minimally invasive”?  This 
is a surgical approach which uses an 
intermuscular and an internervous plane.  
These planes lie between muscles which 
are supplied by different nerves. There 
is no detachment, splitting, division or 
denervation of muscle.

Total hip arthroplasty (THA) has traditionally 
used two approaches.  The antero-lateral 
approach has a lower dislocation rate but 
the hip abductor muscles are detached 
causing some patients to limp.  The posterior 
approach leaves the abductors intact (no 
limp) but has a higher dislocation rate.

50 years ago two French men began using 
a traction table for the anterior approach to 
the hip.  Publication in the English literature 
was scant and this approach was not 
popularised. An American published the 
anterior approach in 1980 but, again, it was 
not generally used.

About 10 years ago a French surgeon 
(Dr Frederick Laude) adapted the anterior 
approach, modified the traction table and 
designed specific retractors for a truly 
“minimally invasive” approach to the hip 
for joint replacement.  This has been termed 

AMIS – Anterior Minimally Invasive Surgery.

The patient is positioned carefully on the AMIS 
traction table.  An 8 cm incision is made on 
the anterolateral thigh just below belt level.  
The dissection runs in the intermuscular/ 
internervous plane between tensor fascia 
lata and sartorius/rectus femoris muscles 
(see Figure 1).  A customised retractor is 
inserted to gently hold the muscles apart.  
The hip capsule is opened, the femoral neck 
divided and the femoral head removed.  The 
acetabulum is reamed and the acetabular 

component is inserted. 

The traction table then extends and externally 
rotates the limb.  This positions the femoral 
neck cut in the horizontal plane allowing 
reverse broaching with specially angled 
instruments.  The femoral component is 
inserted and the hip reduced.  The hip 
capsule is closed.  The muscles fall back to 
their original positions.  The fascia and skin 
are all that remain to be closed.

There is no doubt that this approach is more 
technically demanding, requires additional 
training to be performed safely and has 

a significant “learning curve”.  Femoral 
perforation while broaching and trochanteric 
fracture by the traction table are two pitfalls 
to avoid.

However, there are many potential benefits 
of this technique.  They include less pain (less 
analgesia), less bleeding (fewer transfusions), 
a lower dislocation rate (AMIS <1% versus 
1% for antero-lateral and 3% for posterior 
approaches), a reduced DVT rate (early 
mobilisation), a reduced infection rate (the 
perineum is “down under”) and a shorter 
hospital stay (AMIS 4 days versus 1 week 
for THA) and faster recovery (due to the hip 
muscle preservation).

15,000 AMIS total hip replacements have 
been performed in Europe over the past 5 
years.  90% of hip replacements in Paris are 
performed with this technique.

Recently I returned from AMIS Training in 
Europe involving a cadaver workshop in Tours 
(France), live surgery with Dr Frederick Laude 
in Paris and further AMIS surgeries in Ruon 

(France) and Zurich (Switzerland).

This was an invaluable journey 
into the Aladdin’s cave of 

AMIS.  It convinced me 
of two things.  Firstly, 

that attendance at 
the AMIS Learning 

Centre will minimise 
the “learning 
curve” and, 

secondly, that 
this technique 

provides distinct 
and significant 
advantages to 

the patient.

So we now see that 
minimally invasive 

hip replacement is 
happening, is possible, 

is beneficial – and, as one well 
regarded senior surgeon recently remarked to 
me - “It is the future!”
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FIGURE 1

1. Iliopsoas 2. Sartorius 3. Rectus 
femoris 4. Tensor fasciae latae 
5. Gluteus medius 6. Gluteus minimus 
7. Gluteus maximus 8. Superior 
gemellus 9. Obturator internus










