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BACKGROUND The management of aortic aneurysm, cype A and complicated type B aortic dissections is open surgical 
repair. However, open repair is associated wich significant mortality and morbidity given che average 
pacients' age and co-morbidities. Advances in the field of vascular therapy, have allowed the successful 
repair of major vascular disorders ucilizing minimally invasive techniques while minimizing morbidity, 
morcaliry and post operative recovery time. 

OBJECTIVE To assess the feasibility, efficacy, reliability and safety of endoluminal repair in che creacment of aortic 
aneurysms and aortic dissections. 

METHODS All patients who underwent endovascular aorcic repair for aorcic aneurysms and dissections ac che 
Cardiac Cachecerizacion Laboracory of Sc. Luke's Medical Center from 1999 co March 2005 were 
included in the study. Pre-procedural imaging studies, demographics, clinical presentation, procedural 
details, adverse even cs and length of hospical stay were recorded in standardized data collection forms. 
Follow up was done via phone calls and review of oucpatienr records. Follow up CT scans and x-ray 
films were reviewed, measured and recorded. 

RESULTS A coca! of 30 patients wich a mean age of 66 years (range 39 co 87 years) underwent 34 endoluminal 
repair procedures. There were 27 men and 3 women. T here were 31 primary and 3 secondary repair 
procedures. Of the primary repair procedures, 15 (48%) were infrarenal aneurysms, 7 (23%) thoracic 
aneurysms and 9 (29%) Stanford type B dissections. Of che 3 secondary procedures, 2 had endografrs 
co repair endoleaks and anocher had a bare scene implanted at the infrarenal aorca. All repairs were 
performed using Talent stenr grafts (Medtronic). Sixteen (53%) were asympcomatic and underwenc 
repair because of a large or a rapidly expanding aneurysm. Endografr implancation, aneucysmal exclusion 
and en cry tear closure was successfully achieved in all patients. Thirteen (42%) of chese patients 
underwent combined intervencional procedures. Mose had multiple co-morbidities and included 
hypertension in 27 patients (90%), coronary artery disease in 21 (70%), cigarette smoking in 20 
(66%), dyslipidemia in 19 (63%), family history of coronaiy artery disease in 14 (47%), cerebrovascular 
disease in 9 (30 %), previous revascularization in 8 (27%), prior Ml in 6 (20%), and COPD in 4 
(13%). Post implantation fever was noted in 9 (30%), while a transient increase in creatinine was noted 
in 8 (24%). No pacienc required pose-operative dialytic support. Two (6%) patients who underwent 
descending thoracic repair died. One due to a massive myocardial infarction 72 hours post implancacion 
and a catastrophic retrograde dissection a few days after che index procedure in another. The average 
length of follow-up was 27 months with a range of3 months to 5 years. Fifteen (54%) patients had a 
decrease in size of the aneurysm, 8 (29%) had no significant change in size and 5 patients (17%) had 
enlargement of the aneurysm. Two of these stabilized and required no further intervention. During 
follow-up, 3 patients (II%) died. One expired following conversion to open repair 2 years after the 
index procedure, 1 had sudden cardiac death and I died due to end stage liver disease. There were no 
aneurysmal ruptures at mid term follow up. 

CONCLUSION Endovascular treatment of complex aortic aneurysms and dissections in patients with multi pie co
morbidities is feasible, safe, and effective. The endograft repair technique is associated with high 
procedural success rates as well as acceptable mortality and morbidity. It represents a feasible a.lrernative 
co vascular repair in complex anacomy, high risk patients or chose individuals who refuse standard 
surgical repair. Mid term follow up suggesrs sustained beneficial effects and no aneutysmal ruptures. 
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The standard management of aortic aneurysms, type 

A and complicated type B dissections is open surgical 

repair and involves the surgical placement of a synthetic 

graft in order to replace the diseased segment or close entry 

tears. Most patients with aortic anemysms and dissections 

are elderly and often have multiple co-morbidities. As a 

result, open surgical techniques are associated with 

significant morbidity, mortality and delayed recovery 

times. 1
•

2
•3 

The use of vascular endoprostheses was first proposed 

by Dotter in 1969 4
• In 1986 Balko et al. reported the 

repair of artificially induced aneurysms with polyurethane 

prosthesis in animals 5
. This was followed by several reports 

of experimental endoluminal grafting in animal models 6
• 

The use of straight grafts in humans with aortic vascular 

disease was first reported in the pioneering publication of 

Parodi et al in 1991 7
• Since then, the technique has 

been successfully utilized in the management of thoracic 

aneurysms, type B (Stanford) aortic dissections, false 

aneurysms, penetrating ulcers, intramural hematomas and 

aortic transection 8
•
9

• More recently, hybrid interventional 

procedures have allowed the management of patients with 

complex vascular disease who may require extensive, high 

risk or those who are otherwise deemed inoperable using 

standard surgical techniques. 1, 10 

Endoluminal repair of aortic aneurysms and dissections 

has emerged as a viable alternative treatment to major 

vascular surgery. It is far less invasive and has been 

associated with lower morbidity and mortality in specific 

subsets 1•2 • 11• It is also associated with shorter hos pi cal 

stay, less blood transfusion requirements, lower risk of 

paraplegia and rapid recovery 1
•
2

•
11

• When necessary, the 

procedure can be performed under local anesthesia with 

sedation. However, its long term performance is poorly 

understood. 

We report the initial experience and mid term follow 

up resulcs of our endoluminal repair experience for the 

management of complex aortic vascular disease in patients 

with multiple co-morbidities. 

METHODS 

All patients who underwent endoluminal repair for 

aortic aneurysm and aortic dissection at the Cardiac 

Catheterization Laboratory of St. Luke's Medical Center 

from 1999 to March 2005 were included in the srudy. 

The indications for repair were all based on standard 
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surgical indications for aneurysmal or dissection repair. 

Informed consent was obtained from all patients. General 

demographics, risk factors, clinical manifestations, physical 

findings, diagnostic work ups, procedural details, adverse 

events, blood transfusion requirements and length of 

hospital stay were obtained from the patient's chart and 

cardiac catheterization laboratory records and entered into 

standard data acquisition forms for future analysis. 

Outpatient follow up was done using telephone caJls and 

outpatient chart reviews at all attending physicians' offices. 

Follow up imaging studies were reviewed for evidence of 

endoleak, stem migration or fracrure, aneurysm size and 

or evidence of resolution of dissection as the case may be. 

All pat ients underwent standard non invasive 

evaluation for cardiac disease and contrast enhanced spiral 

computed romography with three-dimensional 

reconstruction in order ro define pathology, location of 

entry tears as well as location, length and diameter of 

aneurysms. W hen indicated, perfusion studies were 

performed in order to assess for or document resolution of 

end organ malperfusion. Aorcograms were done using 5 

F calibrated pig tails whenever indicated in order to better 

define anatomy and target vessel size. 

The primary endpoints of the study included a 

composite of procedural success and in hospital and mid 

term follow up adverse cardiovascular events including 

death, Myocardial infarction, aneurysm rupture, re 

intervention or conversion ro open repair. Secondary end 

points included graft performance, presence or absence of 

endoleaks, aneurysmal sac dynamics. 

Inclusion and exclusion criteria 

Patent iliac or femoral arteries or acceptable 

retroperitoneal access via the abdominal aorta that allow 

endovascular access to the aneurysmal site with 22-25Fr 

delivery catheter, abdominal aortic aneurysm > 5.5cm for 

males and >5.0 cm in diameter for females or thoracic 

aneurysm > 6.0cm, or a smaller aneurysm diameter with 

documented increase of 0.5cm within the previous 6 

months or signs of instability: pain attributed to the 

aneurysm, uncontrolled blood pressure, complicated 

dissections with or without evidence of end organ 

malperfusion and ability to provide informed consent. 

The following were excluded: Marfan's syndrome, 

hypercoagulable disorders, acute renal failure, acute 

systemic infection, severe outflow disease, small access 



PJC Vol. 33, No. 3 

July - September 2005 

vessels, excessive vessel torcuosiry, < 10-15mm proximal 

landing zone, contraindication to the use of contrast media 

or anticoagulation therapy, mycocic aneurysms, pregnant 

or laccacing females, minors (under 18 years of age) 

Stent-graft device and implantation technique 

All repairs were performed using Talent scent grafcs 

(Medtronic). Device design and size were based on 

morphologic informacion from CT angiography and 

aorcography. The calenc scent graft is a self-expanding, 

modular scent graft system composed of serpentine shaped 

nicinol scenes inlaid in woven polyester fabric. The scents 

are spaced along a full-length nicinol spine which provides 

longitudinal strength. The delivery system .is composed 

of a coaxial sheath with an internal pusher rod with or 

without a polyurethane balloon at its rip designed to 

maximize scent graft apposicion to the target vessel wall 

and optimize graft expansion. Three rypes of scene grafts 

were used in the study: tubular, aorco-uniiliac and 

bifurcated scent grafts depending on che morphology and 

location of the aneurysm or dissection. When necessary, 

customized talent scene grafts were utilized. All endografcs 

were deployed using standard techniques 12•15
• Scent graft 

placement for aneu1ysms was designed co cover che length 

of che lesion with at lease 15-20 mm extension beyond 

the proximal and distal extension of the aneurysm. During 

scene deployment, che blood pressure was lowered using 

either rapid acting B-blockers or vasodilacors in order to 

decrease the risk of the scent migration or movement. 

When necessary, the endograft was optimally apposed to 

the cargec vessel wall segmenc using careful in-scene balloon 

dilatations. After the scent deployment completion 

aorcograms were done in order co confirm position, 

aneurysmal or entry tear exclusion and presence or absence 

of endoleak . Intra-operative trans-esophageal 

echocardiography was done whenever indicated and at the 

discrecion of the operator during repairs involving the 

choracic aorca. Whenever coverage of the origin of the left 

subclavian arcery was considered, patency of the right 

vercebral arcery was documenced using carocid Duplex 

scans and selective vertebral cachecerizacion. Subclavian 

revascularizacion in chis sicuacions was reserved for patients 

with evidence of limb ischemia, claudicacion or subclavian 

steal syndrome. Preliminary adjunccive surgical operation 

involving a carocico-carotid bypass wich ligation of the 

proximal segment of the lefr common carotid designed to 
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enable graft placement well into che arch of che aorta was 

performed in one patient. 

Whenever clinically indicated and technically 

appropriate, in terven cions in ocher vascular beds were 

performed prior co or after che endografc procedure. 

Anesthetic techniques utilized included general anesthesia, 

epidural anesthesia or local anesthesia with sedation. All 

procedures were performed by a multidisciplinary team, 

which included cardiovascular intervencionalisrs, 

cardiovascular surgeons, interventional radiologists and 

anesthesiologist at the Cardiac Carheterization Laboratory 

of St. Luke's Medical Center. 

Follow up 

Follow up was performed using celephone calls and 

chart reviews at all the patients' attending physicians' 

offices. All charts were abstracted for evidence of 

symptoms, re-interventions, specific physical findings such 

as tenderness or pulsaciliry of the aneurysm, medications 

and adequacy of blood pressure and risk factor control. 

Abdominal or chest x-rays as necessary were carried out 

serially beginning immediately pre discharge in order to 

assess graft position and structural integrity. Plain and 

contrast CT with 3 D reconstruction was carried out at 

30 days, 3, 6 and 12 momhs after then yearly thereafter 

or at any rime during follow up if clinically indicated. 

Invasive imaging was performed via aorcography when 

necessary. Imaging studies were assessed for evidence of 

graft migration, structural incegriry, endoleaks, aneurysm 

size and vascular morphology in cases of disseccion repair. 

Definition of terms 

Deployment success was defined as the ability co 

deliver the scent graft device at the target location as 

intended. Technical success was defined as successful 

deployment without endoleak. Primary procedural success 

rate was defined as the complete exclusion of the aneurysm 

from rhe circulation, with restoration of normal blood flow 

after endoluminal repair with no procedural death, 

conversion to open repair or aneurysmal rupture. Adverse 

event was defined as any complication chat required 

additional procedures and/or prolonged hospitalization. 

An endoleak was defined as the persistence of blood 

flow outside the lumen of the endoluminal graft bur 

within an aneurysmal sac or adjacent vascular segment. 

It is usually due to incomplete sealing or occlusion of the 
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aneurysmal sac or vessel. Type I - endoleak due to 

inadequace or ineffective seal at the proximal (Ia) or distal 

(lb) graft ends; Type II (retrograde endoleak)- persistent 

collaceral flow into the aneurysm sac via incercostals, 

lumbar or bronchial arteries; Type III - leak which occurs 

as a result of disconnection of multisegment grafts either 

due to insufficient module overlap, stent graft diameter 

discrepancy, aneurysmal shrinkage or changes in its axial 

morphology; Type IV (grafL porosiry)- endoleak assumed 

co be from blood diffusion across pores of highly porous 

graft fabric or through small holes in the graft fabric at 

the point of sutures or stem . Persistent endoleaks were 

defined if an endoleak was observed at least 2 subsequent 

follow up visics or wich one negacive scudy in between che 

cwo posicive studies. 

Statistical Analysis 

Descriptive staciscics such as mean, standard deviation 

and proportions of the different variables of interest were 

done. 

RESULTS 

A tocal of 30 patiencs underwent 34 endoluminal 

repair procedures. Twenty-seven (90%) were male with a 

mean age of 66 years (39 to 87 years). One of these 

patients had staged repair of a coexisrent infrarenal aortic 

aneurysm. Three (10%) pacients Lmderwent secondary 

endovascular procedures due ro persistent type I endoleak 

with increasing aneurysmal size in two (7%) and persistent 

retrograde flow into a dissection with aneurysmal dilatation 

at che abdominal aorta in another. Sixteen (53%) of the 

patients who underwent aneurysm repair were 

asymptomatic and underwent repair either because of a 

large or rapidly expanding aneurysm. Fifty percent of all 

the patients in this series were rejected for surgical 

intervention due to perceived surgical morbidity and 

mortality risk. (Table 1) 

Most patients had multiple co-morbidicies. Twenty 

seven had hypertension (90%), 21 (70%) had coronary 

ar tery disease, 8 (27%) of these had previous 

revascularization and 6 (20%) had prior myocardial 

infarction, 20 (66%) were cigarette smokers, 19 (63%) 

had dyslipidemia, 14 (47%) had family hisrory of coronary 

artery disease, 9 (30%) had cerebrovascular disease and 4 

(13%) had COPD (Table 1). 

Of the 31 patients who underwent repair, 15 (48%) 
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had infra renal aneurysms and 7 (23%) had thoracic aortic 

aneurysms. Nine (29%) had extensive chronic Stanford 

B (De Bakey 3) aortic dissections. One of chese patients 

had a complicaced focal, distal thoracic disseccion wich 

pseudoaneurysm formation and severe narrowing of the 

aorta due co a large sub intimal thrombus. T he size of the 

infrarenal aneurysms ranged from 3.2 to 11.6cm (mean 

5.5cm) and thoracic aneurysm from 4.4 to 6.7 (mean 

5.3cm ) (Table 2). 

Table 1. Baseline clinical characteristics (N= 30) 

Clinical characteristics Value % 

Overall Age (yr) and sex 
Mean age+/- SD (Range) 66 +!- 11 (39- 87) 
Male 27 90 

AAA age and sex 
Mean Age (Range) 73 =I- 8 
Male 14 93 

TAA age and sex 
Mean Age (Range) 61 +/- 7 86 

Male 6 

Type B dissection age and sex 
Mean Age (Range) 55 +/- 7 
Male 8 89 

Co-morbidities 
Hypertension 27 90 
Coronary artery disease 21 70 

Prior MI 6 20 
Prior coronary artery revascularization 8 27 

Cigarette smoker 20 66 
Dyslipidcmia 19 63 
Family history of coronary artery disease 14 47 
Renal insufficiency 9 30 
Cerebro-vascular accidents 9 30 
Diabetes mellitus 6 20 

Moderate to severe COPD 6 20 
Coincident aneurysmal disease of the 

aorta and iliac artery 6 20 
Peripheral arterial disease 6 20 
Prostate cancer 2 6 

Family history of aneurysms 1 3 
Indications for endovascular repair 

Large or a rapidly enlarging aneurysm 1 I 37 
Symptomatic aneurysmal disease 10 33 
Complicated type B dissections 9 30 
Surgical rejects 15 50 

Clinical manifestations 
Asymptomatic 18 60 
Pain in lower back 5 17 
Refractory hypertension 3 10 
Chest pain 3 10 

Abdominal pain 3 10 

Claudication 2 6 
Physical findings 

Unremarkable 20 66 
Palpable mass 9 30 
Abdominal bruit 2 6 
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Fourteen (41 %) patients under went repair using 

general anesthesia, 18 (53%) had epidural anesthesia and 

2 (6%) had local anesthesia with sedation. T hirteen 

(42%) unde1went multivascular interventions during the 

index procedme. Of these, 2 had percutaneous coronary 

intervention, 2 had renal artery stenting, 7 had femoro

femoral bypass and 2 had coil embolization of the left 

subclavian artery. Six patients who underwent descending 

thoracic repair had the proximal segment of the endograft 

implanted at the mid to distal arch of the aorta with 

occlusion of the left subclavian artery. None of these 

patients had evidence of limb ischemia nor neurologic 

deficits post operatively. There were 19 (56%) tubular, 8 

(23%) bifurcated and 7 (21 %) aorto-uniiliac grafts 

implanted (Table 2). Intra-procedural endoleaks were 

detected in 7 (21 %). Type I endoleak was noted in 2 

Table 2. Disease location and size as well as type of device utilized. 

Location Prevalence Size (in cm) 
Tubular 

Infrarenal 18 (53%) 3.2-11. 6 4 
(mean 5.5) 

Thoracic 7 (20%) 4.4-6.7 7 
(mean 5.3) 

Stanford B 9 (27%) 3.1-5.7 8 
(De Bakey 3) (mean 4.4) 
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(6%) patients and were successfully corrected with the 

implantation of extension grafts. Two (6%) patients had 

type II endoleaks while 3 (9%) other patients had type 

IV endoleaks. All of these patients were treated 

conservatively, CT scans 2-4 weeks after implantation 

showed resolution of endoleaks. 

Post implantation fever developed in 9 out of 34 

procedures (26%) and resolved spontaneously. Two (6%) 

patients developed post-operative pneumonia. Two patients 

developed cerebrovascular events, one had a RIND with 

complete neurologic recovery and another one had a stroke 

with mild residual neurologic deficits. Eight (24%) 

patients developed transient increase in creatinine levels, 

which reverted to normal prior to discharge. None of these 

pauent required dialytic support (Table 4). Twenty 

patients (59%) required blood transfusions, however, post 

Type of device implanted 
Bifurcated Aorto-uni.iliac Bare stem 

8 6 

Table 3. Deployment, technical, procedural success and mortality (n=34) 

Procedure 

Aneurysm repair 
Thoracic (n = 7 ) 
Infra renal (n = 18 ) 

Deployment success 
11= (% ) 

Stanford type B Dissection (N=9) 

7 (100) 
18 (100) 
9 (100) 
34 (100) 

Table 4. Perioperative complication (N= 34) 

Technical success 
(%) 

7 (100) 
18 (100) 
9 (100) 
34 (I 00) 

Complications # of procedures 

Major complications 
Death from acute myocardial infarction 
Death from new dissection 
Stroke 
RIND 

Minor complications 
Azocemia not requiring dialysis 
Pose implantation fever 
Non life style limiting buttock claudication 
Pneumonia 
Thrombocycopenia 

8 
9 
1 
2 

Procedural success 

% 

3 
3 
3 
3 

24 
26 
3 
6 
3 

(%) 

6 (86) 
18 (100) 
8 (89) 
32 (94) 

Mortality 
N=34 (%) 

1 
0 
1 
2 (6) 
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operacive blood transfusion requirements decreased with 

experience such that the lasr 3 patients required no blood 

transfusions. No patient developed paraplegia, there were 

no peri-operative conversions co open repair (Table 5). 

The mean length of stay at the Coronary Care Unit ranged 

was 1.5 +/- 0.8 days, while the mean post procedure 

hospital stay was 4 +/- 2 days. 

There were 2 in-hospital deaths (6%). Both of these 

patients underwent successful endograft repair of the 

descending thoracic aorta. One arrested following a massive 

anterior wall myocardial infarction 3 days after index repair 

of a large descending thoracic aneurysm. The second had 

Table 5. Outcomes at mid term follow up (N= 30) 

Outcome thoracic abdominal dissection 
N=6 N=l8 N=6 

Death 0 2 1 

Conversion to open 0 0 0 
repair 

Aneurysm rupture 0 0 0 
New endoleak 6 0 
Aneurysm 3 0 

enlargement 
Graft patency + + + 

Table 6. Clinical characteristics of mortalities (N=5) 

Clinical characteristics Value 

Overall Age (yr) and sex 
Mean age +/- SD (Range} 
Male 

AAA(N=2} 
Mean Age 

TAA(N=l) 
Age 

Type I3 dissection (N=2) 
Mean Age 

Co-morbidities 
Hypertension 
Coronary artery disease 

Prior coronary artery revascularization 
Prior Ml 

Cigarette smoker 
Dyslipidemia 
Renal insufficiency 
Family history of coronary artery disease 
Peripheral arterial dise-ase 
Prostate cancer 
Family history of aneurysms 
Cerebro-vascular accidenrs 
Diabetes mellims 
Moderate ro severe COPD 
Coincident aneurysmal disease of the 

aona and iliac arrery 

68 +/- 9 (58-79) 
3 

76 

68 

59 

4 
2 

0 
2 
2 
2 
1 
1 

I 
1 
0 
0 
0 

% 

60 

80 
40 
10 
0 
40 
40 
40 
20 
20 
20 
20 
20 
0 
0 
0 
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a catastrophic retrograde dissection into the ascending 

aorta one week following endoluminal repair for a Stanford 

rype B dissection. 

Follow up 

Twenry-nine patients were followed up for an average 

of 27 months (range of 3 months to 5 years). One patient 

from Micronesia who was treated for a Stanford rype B 

dissection did not have follow up imaging srudies, however, 

based on phone call interviews he is doing well clinically. 

Fifteen (54%) patients had decrease in size of the 

aneurysm, 8 patients (29%) had no significant change in 

size and 5 patients (17) had enlargement of the aneu1ysm. 

There was no graft kinking, twisting, stenosis, thrombosis, 

fractures nor aneurismal rupture. Stent migration was 

noted in two patients following infra renal aneurysm repair. 

One of these patients had conversion to open repair 4 

year after index endograft procedure. 

Nine (30%) patients developed endoleaks on follow 

up. Six of these resolved and did not necessitate re

intervention (Table 5). One patient treated with a tubular 

graft at the infra renal aorta developed a type lb endoleak 

but refused conversion to a bifurcated graft, follow up 

imaging studies demonstrated near complete resolution 

of the endoleak and decrease in the size of the aneu1ysm. 

Three patients underwent re-intervention 6, 8 and 12 

months after the index repair procedure. One had a 

modular disconnection at the right limb of a bifurcated 

graft, which was successfully repaired using an extension 

graft. The second patient developed a rype I endoleak 

and a new dissection of the distal descending thoracic aorta 

following repair of a large descending thoracic aneurysm. 

He underwent hybrid repair of the endoleak with pre

interven cion right to left carocico-carotid bypass and 

ligation of the proximal common carotid arrery in order 

to allow for graft implantation into the proximal segment 

of the arch of the aorra. The distal descending thoracic 

dissection was repaired using a tube graft. The third 

parient underwent a bare, wall scent implantation at the 

infra renal aorta after documentation of persistent distal 

flow into the dissection with focal dilaration at the level 

of the SMA. On follow up, all patients had resolution of 

endoleaks with decreasing aneurysm diameter and 

complete healing of the dissection respectively. 

There were 3 deaths on mid term follow up. One 

patient died following conversion to open repair 4 years 
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after index endografc implantation, intra-operative findings 

revealed a pinhole in the graft and a shore , severely 

angulaced neck. The second died of end stage liver disease 

and rhe third had sudden cardiac arrest 5 years after index 

inrervenrion. (Table 4) 

DISCUSSION 

The reported mortality rares of elective AAA repair at 

high volume institutional srudies range between 1-7.6% 
9•11

. However, population based studies which more likely 

represent the real world experience have reported mortality 

races of 5-10% and systemic complications in at lease 

15-30% of patients 2
•
13

• In addition, some high risk

individuals are currently denied operative treatment

because they are thought unlikely co survive open repair.

Mortality races are known co substantially increase in the

elderly, following acute rupture and among those patients

with multiple co morbidities such as pulmonary and renal

insufficiency 16
• Furthermore, recovc1y from open repair

is usually prolonged and some elderly patients never quite

recover. Endografc repair techniques offer the option for a

less invasive method of treatment which might be associated 

with reduced morbidity and mortality risk, quicker

recovery, shortened hospital stay and which can be used

co treat a greater number of patients. This is particularly

important given char a significant number of these patients

have major and potentially life threatening co-morbidities.

In our series, endoluminal seeming was associated with 

a ] 00% technical success despite severe and complex 

anatomic features and significant co morbidities (Table 4). 

The prima1.y procedural success was 94%, which compares 

well with the 87-89% reported success race in rhe 

EUROSTAR srudy 13
. Our cohort's 30 day mortality 

was 6% despite the face char some of these paciencs were 

deemed inoperable, had complex anatomic features or had 

severe co-morbidities and compares well with the 2-12% 

reported mortality races in large rrials 13•1�·15·17•18
. A 

significant number of our patients had multi vascular 

interventions during the index procedure. 

Some of che perceived shortcomings of endoluminal 

repair techniques include endoleaks and suspect durability 

owing to a lack of long term follow up data of currently 

available devices. In our study, 9 (26%) patients developed 

endoleaks which were mostly type II and type IV 

endoleaks which compares well with the 17 co 38% 

reported peri-operacive endoleak races of ocher studies 
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1�.15,17,19-23 While in the past, endoleak was considered a 

treatment failure. The clinical significance of an endoleak 

depends on the type of endoleak and its effect on 

aneurysmal sac dynamics or remodeling. Type I and type 

III endoleaks have been associated with progressive 

aneurysmal dilatation and even rupture and require re

incervencion. In contrast, type II endoleak which is by far 

che most common type of endoleak and type IV endoleaks 

are thought nor to result in aneurysmal expansion and 

may be managed conservatively 15•19. Most type II and 

type IV endoleaks in our study were managed 

conservatively and resolved spontaneously. Imporcanrly, 

as shown in our study, most significant endoleaks can be 

managed w.ith secondary carherer based interventions. 

Conversion to open repair is rarely necessary. 

The only open conversion in our srudy involved a 

parienc done early in our experience who had a shore ( < l 0 

mm), tortuous neck and who underwent aorto-uniiliac 

implantation for an infra renal and common iliac 

aneurysm. This emphasizes rhe need for appropriate 

patient selection based on suitable anatomy and target 

landing zones in order co minimize complications, graft 

migration and poor long term results. Ultimately, selection 

of patients with suitable anatomy and the use of lesion 

specific devices may minimize the need for secondary 

repairs or open conversion. At mid term follow up there 

was no evidence of graft migration. There were no 

straightening bar nor stenc fractures.

Thoracic aortic aneurysms and type B aortic dissections 

are relatively frequent conditions that are often managed

conservatively because of perceived poor outcome of 

standard surgical repairs. Our results of endoluminal 

repair for Stanford rype B dissections are particularly 

encouraging. Our experience suggests char complete 

vascular healing can be achieved following type B 

dissections using minimally invasive techniques. This is 

specially true given that follow up incervenrions can be 

performed in a fully percutaneous manner and chat 

dissections can be made to heal at a lower cost using fully 

percutaneous self deploying bare stenrs as secondary 

procedural devices. Stanford type B dissections appear to 

be a natural target for endograft repair techniques. The 

incidence of paraplegia following repair of thoracic disease 

has been reported at 3.6% and when compared with open 

repair it has been associated with markedly decreased 

paraplegia races 18•24·26
. Furthermore, problems such as 
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graft migration, endoleaks and fabric tears are not as critical 

once the dissection has clorted and the dissection has healed 

provided the dissection entry tear is covered and an 

adequate proximal neck is ensured.  

Graft migration and dislocation as a result of anatomic 

and morphologic features of the descending aorta, the 

remodeling process itself after repair and inadequate graft 

fixation systems remains a problem. Our observations 

suggest that implantation techniques such as keen 

attention ro adequate extension graft overlap in order to 

minimize rhe effect of axial and diametrical vascular 

remodeling as well as optimal target landing zones influence 

graft performance significantly. Our approach co 

endoluminal repair of descending thoracic aneurysms and 

dissections involves the deployment of the graft using 

proximal and distal landing zones of at least 15 to 20 mm 

whenever possible. This often involves the deployment of 

the graft well into the mid to distal segment of the arch of 

the aorta and across the ostium of the left subclavian artery. 

Coverage of the origin of the left subclavian is apparently 

safe. 27·28 Our follow up data on 6 such patients has 

documented no graft migration, fracture, dislocation, limb 

ischemia nor subclavian steal syndromes with chis strategy. 

No patient has required follow up subclavian bypass. There 

was no reported post-operative paraplegia. 

Unlike standard open surgical repair, endovascular 

repair may not provide definitive protection against rupture 

for every patient. 13 Life long surveillance is required to 

identify continued or recurrent aneurysmal growth with 

or without endoleaks. While shrinkage of the aneurysm is 

the hallmark of a successful endoluminal repair, device 

migration, changes in device configuration such as twisting, 

kinking or modular disconnection may occur following 

aneurysmal shrinkage and-remodeling. While it is clear 

char the perfect device has yer to be designed, improved 

device designs and deployment techniques have brought 

us closer to rhe routine and successful application of this 

procedure. This method will likely become the preferred 

technique for high risk patients, type B dissections, hostile 

abdomens, anastomotic false aneurysms, degenerated grafts 

and possibly inflammatory abdominal aortic aneurysms. 

CONCLUSION 

Endovascular treatment of complex aortic aneurysms 

and dissections in patients with multiple co morbidities 

is feasible, safe, and effective. The endograft repair 
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technique is associated with high procedural success rates 

as well as acceptable mortality and morbidity. It represents 

a feasible alternative to vascular repair in complex anatomy, 

high risk patients or those individuals who refuse standard 

surgical repair. Mid term follow up suggests sustained 

beneficial effects and no aneurysmal ruptures. 
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