
    

The management of abdominal aortic 
aneurysms (AAA) has been changed 
significantly by the advent of endoluminal 
repair. This involves the transluminal 
placement of a graft within the aneurysm 
so that the sac is excluded from the general 
circulation, preventing expansion and 
rupture. The graft is held in place by self-
expanding stents that seal against relatively 
normal arteries above and below the 
aneurysm. This technique avoids laparotomy 
and cross clamping the aorta, reducing 
morbidity and mortality as it constitutes 
a much smaller physiological insult to the 
patient. This means that repair can often be 
offered to patients who would be unsuitable 
for open repair due to co-morbidities.  

DETECTION OF AAA
Many patients now present with an aneurysm 
that has been found during imaging of 
an unrelated problem. The widespread 
availability of cross-sectional imaging of the 
abdomen has meant that many AAA that 
previously would only have been diagnosed 
when they ruptured are now diagnosed 
when they are asymptomatic, and there 
is evidence that this early diagnosis has 
meant a decrease in the number of ruptures. 
Screening also reduces the number of 
patients presenting with ruptured aneurysm 
due to early diagnosis and confers a 
survival benefit, and should be offered to 
patients with a smoking history or family 
history of AAA.

Patients are offered repair once their AAA 
reaches 5.5 cm, the size at which the risk of 
rupture begins to rapidly increase. The only 
exceptions to this are aneurysms that are 
symptomatic, saccular (as the risk of rupture 
is more difficult to predict) or infected. 
Patients with aneurysms smaller than this 
can usually be followed with regular duplex 
ultrasound as this minimises exposure 
to ionising radiation and contrast. Even 
patients with small AAA should be referred 
to a vascular surgeon for assessment.

ENDOLUMINAL VS OPEN 
REPAIR
Once the aneurysm reaches 5.5 cm, the 
patient will be offered repair. More precise 
imaging with a dedicated aortic CT study is 
done first as this enables delineation of the 
anatomy, determining whether endoluminal 
repair is feasible, as some anatomical 
factors will contraindicate an endoluminal 

approach. If the AAA is suitable 
for endoluminal repair, this 
would usually be offered as 
the first option. Occasionally 
there will be patient factors that 
need to be taken into account 
when deciding which type of 
operation to offer. If the patient 
is young, they may be offered 
open repair as a first option 
as the durability of endoluminal 
repair is still being determined. If 
the patient is unable or unwilling 
to attend for regular follow up 
they should be offered open 
repair. If the patient is to have an 
open aneurysm repair they will 
usually be referred for a cardiac 
assessment, while if they are 
suitable for endoluminal repair 
this is usually not required unless 
they have a relevant history.  
Depending on patient factors 
and technical aspects of the 
operation, some patients may 
be discharged the day following 
surgery.

Patients having endoluminal 
repair need to be followed up 
regularly. The graft may migrate, 
and up to 20% of patients may 
develop what is known as an 
endoleak, which is leakage within 
the confines of the aneurysm sac 
but external to the graft. The 
major types of endoleak are 
type 1, where the leak is via the 
sealing zone of the stent, or type 
2 where the sac fills via a branch 
vessel. Type 1 may lead to aneurysm 
rupture and should be fixed when 
diagnosed, whereas type 2 usually have a 
more benign course and can be watched.

In conclusion, in appropriate patients 
endoluminal AAA repair represents a safe 
and effective option that returns the patient 
to the community and their regular lifestyle 
much faster than open repair.

The views and opinions expressed in the articles in this publication are those of the authors and are not necessarily shared by the editors or Sydney 
Adventist Hospital. 
The editors and Sydney Adventist Hospital do not accept responsibility for any errors or omissions in any article in this publication.

The word claudication is thought be 
derived from Claudius I who likely had a 
dystonic form of cerebral palsy that caused 
him to limp.

SIMPLE THINGS FIRST: 
Take a history and establish the presence 
of the exercise-pain-rest-relief sequence.  
Vascular claudication produces pain and not 
numbness or heaviness. If the latter symptoms 
are present consider a nerve cause. In an 
age of sophisticated ultrasound, CT and 
MRA, remember we are still allowed to 
assess lower limb circulation by feeling the 
pulses. If bounding pulses are present then 
consider other diagnoses. The presence of 
diminished pulses quickly points to the likely 
site of arterial obstruction. The ankle to 
brachial pressure index still is a very effective 
way of assessing PAD. It is often combined 
with a treadmill exercise study and a normal 
exercise study effectively excludes PAD.

THE YOUNGER PATIENT: 
The diagnosis of Popliteal Entrapment, 
Cystic Adventitial Disease and Post Exercise 
Compartment Syndrome in young patients 
is difficult.  It often requires the use of 
CT Angiography, Magnetic Resonance 
Angiography as well as Duplex Ultrasound 
with extreme foot posturing.  Also aggressive 
atherosclerosis may occur in a patients 
thirties. 

ANGIOPLASTY AND STENTING:  
Perhaps the most common pattern of disease 
in simple claudication is of a stenosis or 
occlusion in the region of the adductor 
hiatus. Here the superficial femoral artery 
passes under a fibrous arch in the adductor 
magnus muscle and is subject to repeated 
trauma with walking and with the arterial 
pulsations. These lesions are readily treated 
by angioplasty and stenting which is a local 
anaesthetic procedure done as a day patient. 
It should be remembered that there is often 
a discrete area of preexisting stenosis with 
proximal and distal thrombosis. A typical 
result is seen in Fig 1 using in this case, 
a balloon expandable covered stent as 
illustrated in Fig 2.

A subadventitial plane may be entered for 
these longer blocks. While there is active 
debate as to the use of stents in these long 
recanalisations one would generally stent the 
area that was felt to be the worst in terms of 
underlying stenosis.  

  

TIBIAL ANGIOPLASTY:  
The tibial vessels are receiving much more 
attention of late.  The patients are mostly 
diabetics and there is often foot ulceration. 
The intention here is to open the tibial 
vessels to the ankle or beyond to allow the 
ulceration to heal. Once the ulcer has healed 
the foot as a whole requires relatively less 
blood compared to the non healed state. 
To accomplish this, small diameter (2mm to 
3mm) balloon angioplasty catheters with 
long balloon lengths (10cm to 18cm) have 
been developed which allow the whole 
length of the tibial artery to be dilated.

SAFARI:
It is sometimes the case that a vessel cannot 
be recanalised from the antegrade direction 
while a retrograde approach may succeed. 
The SAFARI technique (Subintimal Arterial 
Flossing Antegrade Retrograde Intervention) 
uses an angiographic wire introduced into 
(say) the dorsalis pedis artery in the foot to 
retro-gradely recanalise a vessel and for the 
wire to be captured into an antegrade sheath.  
Subsequent interventions are then conducted 
antegrade. This is a new technique that is 
achieving some success with diabetic feet 
and those with critical ischaemia due to tibial 
vessel disease.

SURGERY IS STILL OK:
Because endovascular techniques are so 
seductively easy for the surgeon and patient 
there may be a tendency to overuse these 
techniques. A case in point is the popliteal 
aneurysm. A satisfactory appearance can 
be achieved using a covered stent (see 

Fig 3 & Fig 4) but regrettably these stents 
work indifferently in the long term. Possibly 
because of the flexion and distortion 
stresses on the grafts as they sit across the 
knee joint. Far better is a short vein bypass 
and ligation of the aneurysm. Another area 
where endovascular techniques have been 
troublesome are in the carotid circulation 
but that is another discussion altogether.

STENTS:  
It is of some interest that the word “stent” 
relates to Charles Stent a 19th century 
English dentist. Stents that are balloon 
expandable are usually made from 316L 
stainless steel. Self expanding stents are 
made from Nitinol which is a Nickel Titanium 
alloy with remarkable physical properties. 
As well as having a thermal shape memory 
Nitinol is also superelastic; it can be greatly 
deformed (e.g. into a small catheter) and 
it will spring back to its predetermined 
shape. Lately drug eluting stents coated with 
sirolimus have been used in the tibial arteries 
building on their success in the coronary 
circulation. Finally dissolving stents made of 
magnesium have been added to the many 
technical innovations that have characterised 
the progression of endovascular surgery over 
the last three decades.
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FIG 2: SAME PATIENT FOLLOWING 
ENDOLUMINAL REPAIR OF AAA.

FIG 1: 3D RECONSTRUCTION OF CT 
AORTOGRAM SHOWING AAA
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