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Endovascular treatment of thoracic aortic diseases. a single
center result analysis'

Tratamento endovascular das doengas da aorta toracica: analise dos resultados de um centro

Eduardo Rafael Novero', Patrick Bastos Metzger?, Javier Obregon', Vanessa Luciene Abreu
de Marco®, Fabio Henrique Rossi*, Samuel Martins Moreira®, Nilo Mitsuru Izukawa®, Antonio
Massamitsu Kambara’

Objective: To analyze treatment outcomes in a consecutive series of patients submitted to endovascular treatment of
thoracic aortic disease. Technical success, therapeutic success, morbimortality, rate of perioperative complications and
reinterventions were taken into consideration. Materials and Methods: The present retrospective study was developed
in a reference center in the period from January 2010 to July 2011, involving patients submitted to endovascular
treatment of thoracic aortic disease. The study population was divided into two groups: group 1 (G1) — true thoracic
aortic aneurysms, aortic ulcer and pseudoaneurysm; group 2 (G2) — chronic type B aortic dissection. Results: Out of
a total of 55 patients, 29 belonged to the G1 and 26 to the G2 group. Mean ages were 66.8 + 10 and 56.4 + 7 years,
respectively. The technical and therapeutic success reached respectively 86.3% and 68.6% in G1 and 100% and 74%
in G2. The perioperative mortality rate was 10.3% in G1 and 19.3% in G2. The reintervention rate was 10.3% in G1
and 15.3% in G2. Conclusion: In the present study, the endovascular treatment of thoracic aortic disease proved to
be a feasible method associated with acceptable rate of complications.
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Objetivo: Analisar os resultados do tratamento de uma série consecutiva de pacientes submetidos a tratamento en-
dovascular de doengas da aorta toracica. Foram observados o sucesso técnico, o sucesso terapéutico, a morbimorta-
lidade e a taxa de complicagdes perioperatdrias e de reintervengdes. Materiais e Métodos: Estudo retrospectivo,
realizado em um centro de referéncia, no periodo de janeiro de 2010 a julho de 2011, em que foram analisados pacientes
submetidos a correcdo endovascular de doengas da aorta toracica. A populacdo foi dividida em dois grupos: grupo 1
(G1) — aneurismas de aorta toracica verdadeiros, Ulcera adrtica e pseudoaneurisma; grupo 2 (G2) — dissecgao adrtica
tipo B cronica. Resultados: Em um total de 55 pacientes tratados, 29 pertenciam ao G1 e 26, ao G2. As idades
médias foram 66,8 + 10 e 56,4 + 7 anos, respectivamente. Os sucessos técnico e terapéutico foram, respectiva-
mente, 86,3% e 68,6% no G1 e 100% e 74% no G2. A mortalidade perioperatéria foi 10,3% no G1 e 7,6% no G2,
com taxa de mortalidade anual de 10,3% no G1 e de 19,3% no G2. As taxas de reintervencoes foram 10,3% e 15,3%,
respectivamente. Conclusao: Em nosso estudo, o tratamento endovascular das doengas da aorta toracica demons-

trou ser um método vidvel e associado a aceitéveis taxas de complicagoes.
Unitermos: Aneurisma; Protese vascular; Aterosclerose.
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INTRODUCTION

Thoracic aortic aneurysm (TAA) is
among the 15 leading causes of death the
United States. Only 39% of the patients
with untreated TAA survive five years.
Patients with TAA with morethan 8 cmin
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diameter present 80% of risk for rupture
and death within one year of follow-up.
Theaneurysm diameter isthe most relevant
factor in the determination of such risk®2.

Aortic dissection isthemost feared con-
dition of the aorta and is twice as frequent
as aortic rupture. The mortality rate asso-
ciated with dissection ranges between 1%
and 2% per hour, during thefirst 48 hours.
Risk factors frequently associated with
such condition include hypertension, car-
diovascular and respiratory diseases. Dis-
section isthreetimesmore frequent in men
than in women. The most common entry
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tear sites are the ascending aorta, some
centimetersdistal fromtheaortic valve, and
the descending aorta, below the origin of
the subclavian artery. Acute dissection dif-
ferentiatesfrom chronic dissection in cases
where the diagnosis is established within
14 daysfrom the symptoms onset. In cases
where atype B dissection progresses with
ischemic complications, surgical or endo-
vascular intervention is mandatory. Ap-
proximately 30% of patients with type B
dissection develop complications. The
mortality associated with surgical correc-
tion of type B acute dissection rangesfrom
30%to 80% in casesof renal or mesenteric
ischemia. Endovascular therapy can offer
techniques of reperfusion of ischemic vas-
cular bedsin complicated dissections, with
lower risks than those in open surgery®.

Aortic dissection and TAAS represent
conditions with sometimes catastrophic
consequences. Despitethe devel opmentsin
diagnostic methods, operative techniques
and intra- and postoperative management,
such conditions still constitute major chal-
lenges for endovascular surgeons™.

The concept that aortic diseases could
be corrected by endoluminal prostheses po-
sitioned within the aorta by means of cath-
eters inserted through the femoral artery
hasemerged over the past few years. Asthe
high morbimortality raterelated to surgical
interventionsin cases of thoracic aneurysm
dissection is considered, the endovascular
technique becomesavery attractive option.
Endovascular devices alow for a mini-
mally invasive approach, with the flow
being maintained without clamping®.
Other advantages include lower blood
transfusion rate, shorter hospital stay,
shorter intensive care unit (ICU) stay and
lower costs. The main disadvantageis that
such atechnique predisposes the patient to
a higher number of reinterventions in the
medium and long terms™.

The endovascular intervention involv-
ing the thoracic aorta has been poorly com-
pared with open surgery in controlled and
randomized clinical studies, but medium
and long term post-implantation results
have been encouraging, with lower rates of
early morbimortality as compared with
open surgery®.

According to some authors, the endo-
vascular treatment of true TAAS poses a
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greater challenge than that performed in
patients with chronic type B dissection,
with lower rates of therapeutic success and
higher mortality®?.

The present study is aimed at evaluat-
ing the clinical results obtained with acon-
secutive series of patients submitted to
endovascular correction of TAAs and
chronic type B aortic dissection, analyzing
the technical and therapeutic success,
morbimortality, complications and rein-
tervention rate.

MATERIALSAND METHODS

The present retrospective, longitudinal
and observational study was developed in
areference center for cardiovascular disor-
ders, in the period between January, 2010
and July, 2011, evaluating 55 patients sub-
mitted endovascular repair of thoracic
aorta. Such a population was divided into
two groups, as follows: group 1 (G1) —
patients with true TAA, penetrating ulcer
of thoracic aorta and pseudoaneurysm;
group 2 (G2) — patients with type B aortic
dissection and intramural hematoma. Both
groups included patients whose indication
for endovascular procedure was treatment
of leakage of previous endoprosthesis, in-
dependently of the underlying disease.

The present study included both male
and female patients, with or without tho-
racic symptoms, with indication of aortic
correction for: & TAA with>55mmin di-
ameter, correction of typel or typelll leak-

age; b) chronic type B dissection with an-
eurysmal dilation > 55 mm or correction of
type | or 1ll leakage; c) thoracic aorta
pseudoaneurysm,; d) penetrating ulcer of
thoracic aortawith > 2 cm in diameter and
1 cmin depth.

Exclusion criteria were the following:
patients with proximal aortic neck with <
15 mm in length; distal aortic neck with <
15 mm in length from the celiac trunk;
presence of thrombusor calcificationswith
> 50% of the neck diameter; external iliac
arteries with < 7 mm in diameter; serum
creatinine levels > 2.0 mg/dl or creatinine
clearance < 30 ml/min.

Those patients who remained in the
present study population according to the
inclusion and exclusion criteria, were con-
sidered as having afavorable anatomy and
were referred to endovascular treatment.
Theevauation of cardiac and/or anesthetic
risks assessments was not taken into con-
sideration for inclusion/exclusion of pa-
tients.

Inall of the cases, the diagnosisand the
therapeutic schedule were based on com-
puted tomography angiography, and the
roleof preoperativearteriography remained
as an optiona diagnostic method.

Computed tomography images recon-
struction was performed with theaid of the
Osirix® software with 3D viewer and
multiplanar reconstruction (MPR) modes
in order to obtain diameter, angle and
length of the aneurysms proximal and dis-
tal aortic necks (Figure 1).

Figure 1. Computed tomography angiography with 3D reformation, and axial and sagittal sections. Tho-
racic juxta-subclavian aneurysm in type 3 aortic arch.
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Surgical technique

All procedures were performed in the
hemodynamicslaboratory of the Centro de
IntervencBes Endovasculares (CIEV) of
Instituto Dante Pazzanese de Cardiologia,
in S0 Paulo, SP, Brazil.

The patientswere treated under general
anesthesiaby inhalation. The antimicrobial
prophylaxis was performed with 1.5 g of
cefuroxime at the moment of anesthesia
induction. The preferred approach was
through the common femoral artery with
uni- or bilateral open surgical dissection,
according to the selected type of interven-
tion or endoprosthesis. In case of
unfeasibility of such an approach, the ex-
ternal iliac artery by retroperitoneal access
was utilized as an alternative.

The radiographic control was per-
formed with a Siemens Artis Flat Panel
apparatus. Thefollowing deviceswere uti-
lized: Valiant® (Medtronic; Minneapolis,
MN, USA), Zenith® TX2® (Cook Medical;
Bloomington, IN, USA), TAG® (Gore
Medical; Flagstaff, AZ, USA), Hercules™
(MicroPort; Shangai, China), Relay®
(Bolton Medical; Sunrise, FL, USA), and
E®-vita (Jotec GmbH; Hechingen, Ger-

Endovascular treatment of thoracic aortic diseases

many). Intraoperative arteriography was
performed in al the patients. The immedi-
ate postoperative follow-up was under-
takeninthelCU in all the cases (Figure 2).

All theindividual swere postoperatively
followed-up on an outpatient basis 15, 30,
180 and 360 days after the procedure. Af-
ter the first year, the follow-up was per-
formed onceayear. Computed tomography
angiography was performed at the 30th and
360th days of follow-up.

Theanalyzed outcomeswere defined as
per the following description:

Primary outcomes

1. Technical success —when the objec-
tive of deploying the endoprosthesisin the
affected area was achieved, either with or
without the presence of |eakage or other
complications that might negatively influ-
ence the progression of the aortic disease.

2. Therapeutic success — when the de-
ployment of the endoprosthesis occurred
without leakage or other complicationsthat
might affect the favorable course of the
aortic disease.

3. Perioperative mortality — number of
deaths recorded within 30 days after the
procedure.

Figure 2. Intraprocedural aortography by left brachial approach (A) and final outcome of endovascular
repair of thoracic aorta aneurysm (B). Absence of intraoperative leakage and preservation of left subcla-
vian artery.
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4. Complications — @) intraoperative
complications: those occurred in the hemo-
dynamics room during the intervention; b)
intra-hospital complications: those oc-
curred during hospital stay, out of the he-
modynamics room and within 30 days af-
ter the intervention.

The following events were considered
as being complications: local bleeding;
presence of inguina or retroperitoneal he-
matoma; inadvertent occlusion of the sub-
clavian artery during the device deploy-
ment; presence of peripheral embolization
of lower limbs as a cause of acute arteria
occlusion; occurrence of paraplegia or
paraparesis; infections, either in the surgi-
cal site, lower respiratory tract or in the
utilized endoprosthesis; development of
acute renal failure, defined as an increase
in creatinine levels greater than twice the
value observed previously to the procedure;
and death.

5. Reintervention rate — interventions
performed for maintenance of appropriate
functioning of the endoprosthesis or for
resolution of complicationsassociated with
the intervention.

Secondary outcomes
1. Hospitalization time — time span be-
tween admission and hospital discharge.
2. Procedural time— elapsed time be-
tween the start of anesthetic induction and
the closure of the operative site.

L eakages

1. Initial or primary leakages — those
originated during the initial procedure or
those diagnosed within the first 30 postop-
erative days.

2. Secondary leakages — those diag-
nosed after 30 days from theinitial proce-
dure.

Definitions

Carotid-subclavian and/or carotid-ca-
rotid shunt to extra-anatomic bypass graft
performed for anchoring the endopros-
thesisinzones 1 and 2, in cases of compro-
mise of the left carotid or left subclavian
arteries.

RESULTS

The present series included 55 patients
submitted to correction of thoracic aortic
diseases.
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Group 1 comprised 29 patients. The pri-
mary diseases in this population were true
TAASIn 26 cases (89.6%), penetrating ul-
cer in 2 cases (6.8%), and pseudoaneurysm
in 1 case (3.4%). The mean age was 66.8%
+ 10 years, and 18 patients were men
(69%). The patients were asymptomatic in
20 cases (68.9%) and were incidentally
diagnosed with basison findings at routine
examinations. The predominant risk factor
was hypertension in 28 patients (96.8%),
19 patients were smokers (65.5%) and 12
(41.3%) presented dyslipidemia. Diabetes
was present in 4 cases (13.7%). Obesity,
with body massindex > 40, was present in
2 patients (6.89%) of the population (Table
1). Among the present comorbidities, the
authors have found a high incidence of is-
chemic cardiopathy (58.6%), acute renal
failure (17.2%) and, in lesser degree, di-
lated cardiopathy in one case (3.4%). Also,
asignificant percentage (20.6%) of patients
previously submitted to endovascular aor-
tic aneurysm correction was observed.

Table 1 Clinical data (n = 55).

Endovascular treatment of thoracic aortic diseases

Chronic obstructive pulmonary diseasewas
present in two cases (6.9%) (Table 2).

The indications for endovascular treat-
ment in this popul ation were distributed as
follows: true TAAs in 23 cases (79.3%),
leakagein previously implanted endopros-
thesisin 3 cases (10.3%), penetrating ulcer
in 2 cases (6.8%), and pseudoaneurysm in
1 case (3.4%).

Among the treated aneurysms, 17 were
thoracic (10 saccular, and 7 fusiform), and
9 were thoracoabdominal (3 cases were
typel, 3typell, 2 typelll and 1 case was
type V, according to the Saffi classifica-
tion).

The treatment was elective in al of the
cases. Inhalation anesthesiawas utilized in
al cases, with liquor drainage in those pa-
tients with indication for aortic reinter-
vention, in those with previous abdominal
or thoracic aortic surgery, and in those pa-
tientswith preoperatively documented vis-
ceral or supra-aortic trunk occlusion. Tech-
nical successwas obtained in 86.2% of the

Characteristics of the population

Value

Group 1 (n = 29) Group 2 (n = 26)

Mean age (years) 66.8 = 10 56.4 =7
Male patients 18 16
Symptomatic disease 9 19
True aneurysm 26 (89.6%) 0
Pseudoaneurysms 1 (3.4%) 0
Aortic ulcer 2 (6.8%) 0
Aortic dissection with TAA 0 26 (100%)
Severe obesity (BMI > 40) 2 (6.8%) 2 (7.2%)
Smoking (active or non-smoker for at least one year 19 (65.5%) 12 (46.1%)
Diabetes mellitus 4 (13.7%) 6 (23%)
Hypertension 28 (96.8%) 26 (100%)
Dyslipidemia 12 (41.3%) 9 (34.6%)
TAA, thoracic aortic aneurysm; BMI, body mass index.
Table 2 Comorbidity data (n = 55).
Number of events
Comorbidities Group 1 (n = 29) Group 2 (n = 26)
Acute renal failure 5 (17.2%) 3 (11.5%)
Ischemic cardiopathy 17 (58.6%) 3 (11.5%)
Chronic obstructive pulmonary disease 2 (6.8%) 1 (3.8%)
Previous aortic surgery 6 (20.6%) 12 (46.1%)
Stroke 0 7 (26.9%)
Dilated cardiopathy 1 (3.4%) 1 (3.8%)
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cases, i.e. in 25 patients it was possible to
deploy the endoprosthesis in the desired
location. In four cases, the endoprosthesis
could not reach the desired location be-
cause of technical or anatomical difficul-
ties (calcification or tortuosity).

Therapeutic success was achieved in
58.6% of the cases, i.e., in 17 patients the
endoprosthesi swas deployed without |eak-
age or other events that might negatively
affect the outcome of theintervention. The
only cause of therapeutic failure was |eak-
age or its persistence, according to the in-
dication for the intervention.

The complication rate was 48.2%, with
thefollowing most frequent intra-operative
complication: femoral lesion in 7 cases
(24.5%) and peripheral embolismin 1 case
(3.4%). Intra-hospital postoperative com-
plications included infection in 2 cases
(6.8%) — both surgical wound infection —,
acute renal failure in 2 patients (6.8%),
paraplegiain 1 case (3.4%), and retroperi-
toneal hematomain 1 case (3.4%) (Table 3).

Perioperative mortality ratewas 10.3%.
One death occurred due to aneurysm rup-
ture during the deployment of the endo-
prosthesis; two other deaths occurred as a
consequence of sepsis by respiratory tract
infection (Table4). No death was observed
30 days after surgery. The total primary
leakage rate was 27.5%, with type laleak-
age being observed in 4 cases, and type Ib
in 3 cases. Type |V leskage was present in
1 case (3.4%). There was no case of type
I11 leakage and endoprosthesis migration
during follow-up of the patients. The rate
of reinterventions within one year was
10.3%, due to treatment of type | leskage
(Table4). One-year survival during follow-
up was 89.7%. One death occurred due
vascular causes.

The mean procedure duration was 78
minutes (ranging from 54 to 115 minutes),
and the mean hospitalization time was 4.2
days with avariation of 7 days.

The most utilized endoprosthesis de-
vices were the following: Valiant® in 13
cases (45%), Zenith® TX2® in 3 cases
(10.4%), TAG® in 3 cases (10.4%), Her-
cules™ in 3 cases (10.4%) and E®-vitain
3 cases (10.4%).

Therate of carotid-carotid shunt and/or
carotid-subclavian shunt was 6.8%, i.e., 2
cases required such shunting.

Radiol Bras. 2012 Set/Out;45(5):251-258
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Table 3

Endovascular treatment of thoracic aortic diseases

Intra and perioperative complications (n = 55).

Number of events

Outcome

Group 1 (n = 29)

Group 2 (n = 26)

Intraoperative complications
Peripheral embolization
Femoral artery injury
Subclavian occlusion
Intra-hospital complications
Paraplegia
Infection
Retroperitoneal hematoma
Acute renal failure
Death

1 (3.4%) 1 (3.8%)
7 (24.5%) 2 (7.6%)

0 1 (3.8%)
1 (3.4%) 1 (3.8%)
2 (6.8%) 2 (7.6%)
1 (3.4%) 1 (3.8%)
2 (6.8%) 1 (3.8%)
3 (10.3%) 2 (7.6%)

Table 4 Primary leakage data (n = 55).

Number of events

Types of endoleaks

Group 1 (n = 29)

Group 2 (n = 26)

Total 8 (27.5%) 6 (23%)
Type la 4 (13.7%) 0
Type Ib 3 (10.3%) 0
Type Il 0
Type I 0
Type IV 1 (3.4%) 0
Reintervention rate 3 (10.3%) 4 (15.3%)

The endoprosthesis anchoring zones
were distributed as follows: 25 cases
(86.2%) in zone 3, two cases in zone 4
(6.9%), one in zone 2 and one in zone 1
(Figure 3).

Figure 3. Endoprosthesis anchoring zones in tho-
racic aorta aneurysms.
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Group 2 included 26 patientstreated for
chronic type B aortic dissection.

Inthispopulation, the primary condition
wastype B aortic dissectionin 100% of the
cases. The mean age was 56.4 * 7 years,
and 16 (61.5%) patients were men. The
patients were symptomatic in 19 cases
(73%), 2 cases (7.2%) presented nonspe-
cific symptomsand 5 cases did not present
any symptom (19.2%). Hypertension was
the predominant risk factor in 26 patients
(100%), 12 patients (46.1%) were smokers,
and 9 patients (34.6%) presented dyslipi-
demia. Diabetes was present in 6 cases
(23%). Obesity, with abody mass index >
40 was present in 2 patients (7.2%) of the
population (Table 1). Thefollowing comor-
bidities were observed: high incidence of
previous aortic surgeries, present in 12
cases (46.1%), stroke in 7 cases (26.9%),
chronic renal failure in 3 cases (11.5%),
and ischemic cardiopathy in 3 cases
(11.5%), besides dilated cardiopathy, to a
lesser degree, in 1 case (3.8%). Chronic
obstructive pulmonary disease was present
in 1 case (3.8%) (Table 2).

The indications for endovascular trest-
ment in this popul ation were distributed as
follows: type B dissection in 15 cases
(57.6%) and leakage in previously im-
planted endoprosthesis in 11 cases
(42.3%). Inthisgroup, al the patientswere
submitted to elective treatment.

General inhalation anesthesia was uti-
lized in @l cases, with liquor drainage in
those patients with indication for aortic
reintervention, in those with previous his-
tory of thoracic or abdominal surgery, and
in the patients who presented preopera-
tively documented visceral or supra-aortic
trunk obstruction. The technical success
reached 100%. The endoprostheses were
deployed in the desired site in all cases.

Therapeutic success was achieved in
74% of cases, i.e, in 20 patients the
endoprosthesi swas deployed without |eak-
age or other events that might negatively
affect the outcome of theintervention. The
sole cause of therapeutic failure was leak-
age or its persistence, according to thein-
dication for the intervention.

The rate of complications was 30.7%,
and the most frequent intra-operative com-
plications were femoral lesion in 2 cases
(7.6%) and involuntary occlusion of the
subclavian artery in 1 case (3.8%). Intra-
hospital postoperative complications were
thefollowing: infectionsin 2 cases (7.6%),
retroperitoneal hematomain 1 case (3.8%),
acute renal failurein 1 patient (3.8%), and
paraplegiain 1 case (3.8%) (Table 3).

The perioperative mortality rate was
7.6%. Two deaths occurred: one because of
sepsis caused by to lower respiratory tract
infection, and another caused by cardiop-
ulmonary arrest secondary to Chagas-re-
lated dilated cardiopathy (Table 3). Three
deaths occurred after 30 daysfrom surgery,
two because of recurrent dissection, and
one because of acute pulmonary edema
Thetotal rate of primary |leakage was 23%,
with type laleakage being observed in all
such cases. Typesll and 111 leakagesaswell
as endoprosthesis migration were not ob-
served during follow-up of such patients.
The rate of reintervention within one year
was 15.3%, as a result of type | leakage
treatment (Table 4). The one-year survival
rate during follow-up was 80.7%.

The mean duration of procedures was
67 minutes (ranging between 49 and 104
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minutes), and the mean hospitalization
time was 9.9 days with a variation of 8
days.

The most utilized endoprosthesis de-
vices were the following: Valiant® in 10
cases (38.5%), Zenith® TX2® in 7 cases
(27%), TAG® in 6 cases (23%), Relay® in
2 cases (7.7%), and Hercules™ in 1 case
(3.8%).

The rate of carotid-subclavian and/or
carotid-carotid shunting was 23%, i.e., in
6 cases such shunt was necessary.

The endoprosthesis anchoring zones
weredistributed asfollows: 6 casesin zone
2 (23%), 14 cases (53.8%) in zone 11, and
6 cases in zone 4 (23%) (Figure3).

DISCUSSION

Despitetherecognition of itsindication,
the endovascular treatment of chronic aor-
tic disease presentsresultsthat arevariable
and dependent upon the analyzed popula
tion. Physiopathological and anatomic
differences between aneurysms and aortic
dissections determine operative techniques
trandating into different results. Because
of the clinical instability and weakness of
theaortic wall in thoracic aortic dissection,
the utilization of proximal compliant bal-
loon after endoprosthesis implant is not
recommended. On the other hand, in the
case of aneurysms, the anatomic distortion
translated into greater tortuosity of the aor-
ticarch and higher incidence of stenosisby
peripheral atherosclerotic plaques fre-
quently limit the smooth advancement of
the deployment system in this population.

Brazilian authors have demonstrated a
rate of technical success of 97% in 92 pa-
tients treated for true TAAs, and 98% in
130 patients treated for type B aortic dis-
section”. The EUROSTAR study has dem-
onstrated a rate of primary technical suc-
cess of 89% in patients with aortic dissec-
tion®.

In the present study, the rate of techni-
cal success reached 86.2% for G1 and
100% for G2. In 4 cases, the devices could
not be deployed in the descending thoracic
aorta of patients with true aneurysms be-
cause of limitations of the aortic and iliac-
femoral axis anatomy.

The rate of therapeutic success was
58.6% for G1 and 73% for G2. Brazilian
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authors have presented a rate of clinical
success of 71% in cases of aneurysm and
84% in cases of dissection”,

Type | leakage was the most frequent
event associated with endovascular correc-
tion of aortic aneurysm and dissection and
may eventually lead to clinical failure. The
rates reported in the literature range from
0% to 44%©°19, |n the present study popu-
lation, leskage wasthe only causefor thera-
peutic failure. The rate of primary leakage
in G1was 27.5%, whilein G2, it was 23%.
It is known that a proximal neck smaller
than 2 cmin the left subclavian artery and
the presence of an entry tear located on the
small curvature of theaortic arch constitute
predisposing factors of leakage and
endoprosthesis kinking observed in the
angiographic follow-up.

The evolution of type | leakageis con-
troversial. Some authors believe that there
isnecessity of deployment of an additional
endoprosthesis, eventual embolization or
surgical conversion. However, there are
reports on spontaneous thrombosiswithout
any other type of treatment, despitetheini-
tial presence leakage during the procedure.
The period of spontaneous resolution
ranges from one week to eight months. In
case of persistence of such leakage, correc-
tive therapeutic interventions must be per-
formed®™.

In the population with type | leakage,
the authors found five patients in G1 and
two in G2 with low-volume leakages at ar-
teriography, which spontaneously resolved
between the third and sixth months of fol-
low-up. Two G1 patients presented neck
length < 2 cm. Such data translates into
better rates of therapeutic success without
precipitated interventions, and also into
smaller future reinterventions.

No secondary |eakage was observed in
both groups. Considering the cases of spon-
taneous resolution, the annual rates of
reinterventions were 10.3% for G1 and
15.3% for G2. The VALOR study has pre-
sented annual leakage rate of 17%, with
type | leakage occurring in 6.3% of the
cases, type Il in 9.5%, and type Il in
1.9%12.

In the Groupl, three patients (10.3%)
presented |eakage as indication for endo-
vascular procedure. Among them, one pa-
tient had a previous history of aortic sur-

gery, and two had previously undergone
endovascular treatment. Upon the analysis
of the type of treated leakage, the author
observed that two patients had type laleak-
age persisting after intervention, whileone
patient had type Ib |eakage with therapeu-
tic success after intervention. In the Group
2, 11 patients (42.3) had leakage asindica-
tion for the endovascul ar treatment; four of
them with previous aortic surgical treat-
ment and seven with previous endovascular
treatment. As regards |eakage types, seven
caseswere of typela, with therapeutic suc-
cess in three of them and persistence of
leakage in four patients; and four cases
presented type Ib leskage, al of them be-
ing successfully corrected.

The authors have observed that the rate
of therapeutic success was lower in cases
of type laleakage than in cases of type Ib
leakage, a phenomenon that was more no-
ticeable in G1. Thus, in G1, type la leak-
ages could not be corrected, while in G2
only 43% of the leakages were corrected.
In order to explain such data, the authors
observed that, in G1, the percentage of
endoprosthesis anchoring in zones 1 and 2
was 6.8%. In 6.8% of the patients carotid-
subclavian and/or carotid-carotid shunt
was performed, which allowed for endo-
prosthesis anchoring in zone 1 or 2 with
greater safety, thus occluding the subcla-
vian and/or the left common carotid arter-
ies. In G2, 23% of the endoprostheseswere
anchored in zone 2. All such patients were
submitted to carotid-subclavian shunting.
Probably, the anchoring zone 2 was
underutilized for correcting type la leak-
ages in G1. Coverage of the subclavian
artery isgenerally well tolerated and rarely
the patients devel op dizziness or |eft upper
limb claudication. The VALOR study has
demonstrated carotid-subclavian shunt in
5% of cases. Many groups are electively
and belatedly submitted to such ashunting,
in case symptoms manifest®?.

Avoiding aortic clamping with the
endovascular technique reduces the com-
plications by ischemia of the target organ,
aswell as cardiac (1% versus 10%), respi-
ratory (8% versus28%) and rena compli-
cations, as compared with open surgery®3.

On the other hand, injury of the arterial
access path caused by the combination of
a high-profile delivery system (20-24
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French) andiliac-femoral atherosclerosisis
very freguently observed in procedures
with the endovascular technique.

In the VALOR study, the patients with
true TAAs presented complicationsin 41%
of cases'??. In the series published by the
ArizonaHeart Ingtitute, mild complication
occurred in only 38% of patients with dis-
section?),

The present study has found a compli-
cation rate of 48.2% in G1 and 30.7% in
G2. The population treated for true TAAS
shows femoral injury in 24.1% of cases, a
rate considerably higher than in G2, with
7.6%. Peripheral atherosclerosis in this
population playsarolenot only inthistype
of injury, but aso in the incidence of pe-
ripheral embolization caused by the pro-
longed manipulation of guidewires or of
the deviceitself within the aortic arch. The
endovascular correction of TAAS is asso-
ciated with risk for medullary ischemiaand
permanent paraplegia. Themain predictive
factor is the extent of the aortic segment
covered by the endoprosthesis*®. Accord-
ing to the Gore TAG protocol, which has
compared open surgery versus endovas-
cular treatment in TAAS, the incidence of
paraplegiais lower in endovascular treat-
ment (14% versus 3%)1®. Surgically
treated dissections have a paraplegia inci-
dence of 19%, but with the endovascular
technique the incidence is around 0-10%
(mean =1.8%)""9. The EUROSTAR reg-
istry presents paraplegia incidence of 4%
in patientstreated for aneurysms, and 0.8%
for aortic dissections treated with endo-
vascular approach®.

Inthe analyzed population, two cases of
permanent paraplegia were observed, as
follows: onein G1 (3.4%) and another in
G2 (3.8%). No case of strokewas observed
in either group. Previous or simultaneous
surgery, coverage of extensive aortic seg-
ment and perioperative hypotension repre-
sent risk factors for paraplegia after TAA
correction. Prophylactic cerebrospinal fluid
drainage may be useful in high-risk pa-
tients, i.e., those patients presenting asso-
ciated TAA and abdominal aortic aneu-
rysm, previous history of either open or
endovascular abdominal aneurysm correc-
tion, need for iliac arterial conduit for
endoprosthesisdeployment in patientswith
a history of transient lower limb paralysis
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and in the impossibility of cerebrospinal
fluid drainage in less than one hour after
endoprosthesi s deployment in caseswhere
paraparesisor paraplegiaare expected. The
main disadvantage of the preoperative
drainage is the potential development of
spinal hematomain cases where heparinis
administered during the intervention. In
such an event, the cerebrospina fluid
drainage must be suspended@®?Y. In the
present study, 17% of the G1 population
received continuous spinal anesthesia cath-
eter, whilein G2, only 10% of the patients
received it.

Outcomes after endoprosthesis implant
in thoracic aortic diseases are favorable
both at short and medium terms, with sig-
nificantly lower rates of early mortality as
compared with open surgery.

The VALOR® trial presents intraop-
erative mortality rate of 2.1%, while Stone
et a. have presented a rate of 10.4% in
patients treated for TAA®?, The EURO-
STAR registry presentsintra-hospital mor-
tality rate of 10%, increasing to 28% in
patients submitted to emergency aneurysm
repair®. A protocol for Talent thoracic stent
graft for aneurysm repair presented intra-
hospital mortality in 55 of cases®. Ac-
cording to Stone et al., the intraoperative
mortality reaches 15.1% in this popula-
tion®. In the present study, the G1 popu-
lation presented one death attributed to
endovascular intervention and two deaths
caused by sepsisresulting from postopera-
tive lower respiratory tract infection. The
perioperative mortality rate in this popula-
tion reaches 10.3%, falling within the
variation of values reported in the litera-
ture. The Talent thoracic stent graft system
clinical study has demonstrated one-year
survival rate of 91%. In the present study,
G1 presented a survival rate of 89.6%, as
no death was recorded within the period of
30 days to one year of follow-up.

Differently, the EUROSTAR registry re-
ports a rate of intra-hospital mortality of
8.4% in patients treated for dissection®.
Theoverall mortality rate of surgical repair
for type B dissectionisaround 30%, reach-
ing 50% in cases where such patients un-
dergo surgery in emergency situations®.
The EUROSTAR registry presented one-
year survival rate of 90% in patients with
dissection, while in the series from the

Arizona Heart Institute the one-year sur-
vival ratewas 85%9. The G2 population
presented a perioperative mortality rate of
7.6%, with one-year survival of 80.7%.
Three deaths occurred after 30 days from
intervention: two casesfor redissection and
one for acute pulmonary edema The
present study demonstrated that the sur-
vival rate in G2 is similar to that in other
studies, and lower than in G1.

Itisnot clear if endovascular therapy af-
fectsthesurvival of patientswho evolveto
chronic Stanford type B dissection ascom-
pared with clinical treatment. The IN-
STEAD trial has compared the medical
treatment versus endograft prosthesis in
140 patients with dissection, and no differ-
ence was observed in rates of all-cause
mortality. The survival rate was 95.6% in
the medical treatment group versus 88.9%
in the endovascular treatment group, over
atwo-year follow-up. Theratesof progres-
sion and death were equal for both groups,
while aortic remodeling reached 91.3% in
the patients treated by endovascular ap-
proach versus 19.4% in the medical trest-
ment group, afact suggestive of the neces-
sity of endovascular treatment for those
patients presenting emerging aortic compli-
cations. However, at clinical follow-up,
there were areasonable number of patients
who had to migrate to endovascular treat-
ment(®?,

CONCLUSIONS

The experience with thoracic endo-
vascular aortic repair has caused an impact
ontheclinical practiceandis currently be-
coming the standard treatment both for
simple or complex thoracic aorta diseases.

The interventions are technically more
difficult in the population with true TAAS.

In the present study, the endovascular
treatment of thoracic aorta diseases has
demonstrated to be a feasible method as-
sociated with acceptable rates of periope-
rative complications. The obtained rates of
therapeutic success and reintervention
demonstrate the need for rigorous and at-
tentive clinical follow-up of such patients.

Further studies shall confirm the ben-
efits of endovascular therapy in cases of
chronic type B dissection.
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