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Abstract

Endovascular stent-graft placement for the treatment of patients with aortic dissection is emer-
ging as an attractive alternative to conventional cardiac surgery. The most common indication of inter-
ventional treatment in type B chronic aortic dissection is the formation of false lumen aneurysm.

One month can be considered as clinical turning point between acute and chronic dissection.
Stent graft repair for acute type B dissection is indicated in complicated cases, without complication it is
very questionable although It could restore a normal aortic anatomy. In chronic type B dissection when
the overall aortic diameter exceeds 5 cm there is indication for surgery or endovascular treatment.
EndoFit Tapered stent graft (LeMaitre Vascular, Burlington, MA. USA) can be very useful in treating chro-
nic type B aortic dissection because It can cope with the wide discrepancy of diameter from proximal to
distal aorta that is usually present with a very thick intimal flap.

Incidence and indications for treatment

Acute aortic dissection is most often a catastrophic event which, if untreated, has a mortality
rates of 22.7%, 50%, and 68% within 6 hours, 24h and first week, respectively; open surgical repair is also
associated with high morbidity and mortality (up to 39%).'?

Patients with non complicated type B aortic dissection are conventionally managed with anti-
hypertensive treatment,**®but there is evidence that up to 20% of these medically treated patients will
suffer in the mid term follow up of a rupture of the aneurysmatic false lumen or a retrograde progression
of the dissection with possible involvement of the proximal aorta and consequent higher mortality.*’
Surgery or endovascular stent graft are recommended in complicated cases: patients who present recur-
rent pain and persistent hypertension, progression of aneurysm size despite maximal medical therapy or
serious organ malperfusion (bowel, kidneys or the lower extremities). **"*

Endovascular stent graft treatment of patients with thoracic aortic disease was introduced in
1992 at Stanford University and in 1994 Dake reported the results of their initial experience.” It was
initially indicated for the treatment of descending thoracic aortic aneurysm with home made devices for
high surgical risk patients, subsequently also in patient with aortic dissection and penetrating atheros-
clerotic ulcers.™"*Qver the last ten years endovascular treatment of thoracic aortic disease has emerged
more and more as an attractive alternative with a low periprocedural mortality and morbidity, especial-
ly in elderly patients with severe comorbid conditions. In fact the endovascular therapy may offer, in
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selected patients with suitable aortic anatomy, both short and midterm advantages when compared with
open surgery, because it avoids a thoracotomy and thoracic aortic clamping "' and is associated with less
morbidities, including respiratory failure, renal failure and spinal ischemia.

Peripheral vascular ischemia

Peripheral vascular ischemia is generally a complication of acute type B aortic dissection and
can be present in approximately 30% of patients,'" renal or visceral ischemia are independent risk fac-
tors of higher operative mortality.” The ischemic complications are generally related to a compression
of the true lumen by the pressurized false lumen. In this case percutaneous balloon fenestration of the
intimal flap and endovascular stenting are an effective treatment because will relief pressure gradients
and allow flow between the two lumens with better target organ perfusion.” Another option for these
patients is the deployment of a endovascular stent graft (EVG) to seal the proximal intimal tear and give
better true lumen flow. In a recent study Dialetto showed that 5 years survival in the group of patient
with complicated type B dissection treated with EVG was similar to that of patients with uncomplicated
type B aortic dissection treated with medical therapy, suggesting a possible advantage of EVG on medical
treatment alone.® it's actually ongoing the INSTEAD trial (Investigation of Stent Grafts in patients with
type B aortic dissection), that is a multicentre randomised trial that compares the outcomes of patients

with type B aortic dissection treated with EVG versus medical treatment alone.”
False lumen aneurysm

The formation of false lumen aneurysm may be observed in 30-40% of patients with type B chro-
nic aortic dissection? at 3 years of follow up. An initial diameter of more than 4 ¢m and a persistent per-
fusion of the false lumen have been identified as determinants for chronic expansive aortic dissection .
These aneurysms have the same tendency to rupture as atherosclerotic aneurysms so they have to be
treated along similar or more aggressive guidelines. The growing of the false lumen represents the most
cormmon indication for an endograft in chronic aortic dissection. The anatomic suitability for endovascu-
lar grafting are the same of atherosclerotic aneurysm: a proximal neck > 1.5 cm and a distal aortic neck
> 2 cm in length. In patients, with a short proximal neck It may be necessary to cover the origin of left
subclavian artery, in these patients a careful examination of extra and intracranial circulation has to be
performed (Fig.1).

Fig, I - (A) Chronic type B aortic dissection. 7 cm aneurysm three years afier the acute episode. (B} Endovascular treatment with three EndoFit
stent grafi, (C) the last one was a tapered graft.

Spontaneous thrombosis of the false lumen has been identified in < 4% of patients. Persistent
perfusion of the false lumen is a major: predictor of adverse longterm cutcome.? * Our strategy in trea-
ting of patients with chronic type B dissection is to cover the proximal entry point, but we believe that
the aortic remodelling, induced by thrombosis of the false lumen, is promoted by an extensive endograft
coverage up to celiac artery, usually necessary because of the reentry tears in the descending aorta (Fig.2)
This can reduce the persistent flow in the false lumen promoting its thrombosis.?*# A possible limitation
for the efficacy of stent graft placement in patients with chronic aortic dissection is the presence of mul-

204



s cm mee mem omaecm meroan enw e RS TN bRl AL Y OO e

Fig. 2 - (4) Chronic type B dissection with entry point very proximal to left subclavian artery. (B) Niguificant reduction of distal aortic true lumen.
(C) Endovascular treatment with covering of left subclavian artery. (D) Tapered distal stent praft

tiple tears in the descending and abdominal aorta that cannot aliow an adeguate exclusion of the aneu-
rysm, Transesophageal echocardiography is fundamental during the procedure to monitor the correct posi-
tioning of the stent graft into the true lumen and to evaluate the immediate thrombosis of the false lumen
{smoke effect). Nevertheless, despite an adequate sealing of the proximal tears and a complete throm-
bosis of the thoracic false lumen an abdominal aortic aneurysm progression with late rupture is described
in several studies.? %%

If the visceral arteries are supplied from the false lumen, stent grafting of descending aorta can
be performed, provided there is a reentry distal to the end of stent graft. The dynamic or fixed obstruc-
tion as a result of extension of the dissection into the lumen of an aortic branch {usually renal artery) can
be also treated with a stent implantation.

We can consider one month as the clinical turning point between acute and chronic dissection.
In acute phase the intimal flap and the adventitia are extremely fragile and mobile, after few week they
become more stable and can better tolerate the stretch on the wall. In chronic type B dissection the inti-
mal flap is usually very thick, more resistant to be stretched and the true lumen is usually restricted, so
should not be stressed with an oversized EVG for the possible risk of free aortic wall rupture. This may
suggest that if endovascular stenting of acute dissected aorta is indicated, It requires dedicated stent
grafts (very soft, no oversizing, no free flow). For the chronic ones a soft graft, possible without free flow,
and a tapered end is indicated.

In his study Kato observed a significant increase of early and late complications and mortality
rates in patients with acute aortic dissection compared with patients with chronic dissection.*

Retrograde progression of type B dissection

There is also a small number of patients with chronic type B aortic dissection in which the entry
tear in the descending aorta can propagate up to ascending aorta in a retrograde manner, in these
patients the replacement of both ascending aorta and the aortic arch is required ** and an hybrid
approach with EVG of descending aorta can be considered.®

Disseminated intravascular coagulation

Another infrequent indication of stenting in type B dissected aorta is when aortic dissection
is accompanied by disseminated intravascular coagulation (DIC). DIC associated with chronic dissec-
tion may be caused by turbulent flow in the false lumen, in these patients surgical intervention is
necessary but is associated with high mortality owing to excess blood loss during surgery.” When medi-
cal treatment is ineffective, the stenting of the proximal entry point can resolve the DIC.” Nienaber
et al. compared stent graft repair with surgical graft replacement for the treatment of chronic aortic
dissection. In their series no deaths or major complication were observed in the group undergoing
stent graft repair, whereas there were 4 deaths (33%) and 5 serious adverse events (42%) in the surgi-
cal repair group.®

A recent meta-analysis of Eggebrecht encompassing 609 type B dissection patients demons-
trated that endovascular stent graft treatment of aortic dissection is feasible and can be performed
with technical success rate of 95% with two years survival of about 90%.* In this group of patients 1%
was the incidence of paraplegia that is remarkably low if compared of risk of paraplegia after surgi-
cal repair of descending thoracic aorta (7 to 36%).%
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Type of endograft for chronic type B ortic dissections

The newer commercially available stent graft devices are less
rigid and fit better to a dissected aorta, the most commonly used are:
Talent {AVE/Medtronic, Santa Rosa, CA), Excluder (W.L.Gore & Associates,
Flagstaff, AZ, USA), Zenith (William Cook, Europe, Bjaeverskov, Denmark),
and, since 2002, the EndoFit device (LeMaitre Vascular, Burlington, MA.
USA). Also available is a true tapered stent graft (EndoFit device, LeMaitre
Vascular, Burlington, MA. USA) in sizes ranging from 42 mm at proximal
end down to 24 mm distally over a length of 24 cm. We found this type of
stent graft very useful in treating chronic type B aortic dissection where
a wide discrepancy of diameter from proximal to distal aorta is usually
present with a very thick intimal flap (Fig.3). The EndoFit Stent Graft is
composed of self-expanding nitinol stents which are encapsulated in two
layers of ePTFE {expanded polytetrafluoroethylene) fabric using a thermal
process that avoids the need for fixation sutures. The EndoFit sutureless
design is an important benefit for optimal long term graft patency as the
sutureless design eliminates the potential for suture breakage and graft
material tearing. There is no interface of the metallic stents with blood
or the aortic wall in the encapsulated section of the stent graft.
Deployment is effected using the push and pull technique. The FlexiTip
design is very usefull in enabling exact and precise deployment adjacent

. Fig. 3 - (A) Tapered Stent Graft
to left subclavian artery. (EndoFit-LeMaitre Vascular)

Conclusion

Stent-graft repair of chronic type B aortic dissection with aneurysmatic evolution (aortic dia-
meter >3 cm) may be a safe and effective in selected patients, having a good (>1.5 cm) proximal landing
zone and covering all the entries and re-entries in the descending thoracic aorta. Transesophageal echo-
cardiography or IVUS control are mandatory. Dedicated tapered stent graft is also advisable to cope with
the particular anatomy of chronic aortic dissection where a small elliptical distal true lumen is present
with an important proximal-distal discrepancy of aortic lumen diameter and a very thick intimal flap.
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