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Evaluation of preoperative computed tomography
angiography in association with conventional angiography
versus computed tomography angiography only,

in the endovascular treatment of aortic diseases'

Avaliagéo da realizagdo pré-operatdria da angiotomografia associada a angiografia convencional versus
angiotomografia apenas no tratamento endovascular das doencas da aorta

Patrick Bastos Metzger®, Eduardo Rafael Novero?, Fabio Henrique Rossi®, Samuel Martins Moreira®,
Frederico Augusto Linhares®, Bruno Lorencao de Almeida®, Heraldo Anténio Barbato?, Nilo Mitsuru
lzukawa®, Antonio Massamitsu Kambara®

Objective: To evaluate the association of conventional angiography (AG) with computed tomography angiography (CTA)
as compared with CTA only, preoperatively, in the treatment of aortic diseases. Materials and Methods: Retrospective
study involving patients submitted to endovascular treatment of aortic diseases, in the period from January 2009 to July
2010, with use of preoperative CTA + conventional AG or CTA only. The patients were divided into two groups, namely:
G1 - thoracic aortic diseases; and G2 — abdominal aortic diseases. G1 was subdivided into 1A (preoperative AG + CTA)
and 1B (preoperative CTA). G2 was subdivided into 2C (CTA + AG) and 2D (CTA only). Results: The authors evaluated
156 patients. In subgroups 1A and 1B, the rate of technical success was, respectively, 100% and 94.7% (p = 1.0); and
the rate of therapeutic success was, respectively, 81% and 58% (p = 0.13). A higher number of complications were
observed in subgroup 1B (p = 0.057). The accuracy in the calculation of the prosthesis was higher in subgroup 1A (p =
0.065). In their turn, the rate of technical success in subgroups 2C and 2D was, respectively, 92.3% and 98.6% (p =
0.17). The rate of therapeutic success was 73% and 98.6% (p = 0.79). Conclusion: Preoperative conventional AG
should be reserved for cases where CTA cannot provide all the information in the planning of a therapeutic intervention.
Keywords: Aneurysm; Vascular prosthesis; Angiography.

Objetivo: Avaliar a associacdo entre angiografia (AG) e angiotomografia (ATG) pré-intervengdo, comparada apenas a
ATG, no tratamento de doengas aorticas. Materiais e Métodos: Estudo retrospectivo, envolvendo pacientes submeti-
dos a tratamento endovascular de doengas aodrticas, no periodo de janeiro de 2009 a julho de 2010, com o uso de AG
+ ATG pré-operatéria ou apenas ATG. Os pacientes foram divididos em: G1 — doengas da aorta toracica; G2 — doengas
da aorta abdominal. O G1 foi subdividido em 1A (submetidos a AG + ATG pré-operatéria) e 1B (ATG pré-operatoria). O
G2 foi subdividido em 2C (ATG + AG) e 2D (ATG). Resultados: Foram analisados 156 pacientes. Nos subgrupos 1A e
1B, o sucesso técnico foi 100% e 94,7% (p = 1,0) e o sucesso terapéutico de 81% e 58%(p = 0,13). Foram observa-
das mais complicagdes no subgrupo 1B (p = 0,057). A precisdo do calculo da protese foi maior no subgrupo 1A (p =
0,065). Por sua vez, nos subgrupos 2C e 2D, o sucesso técnico foi 92,3% e 98,6% (p = 0,17) e o sucesso terapéutico
foi 73% e 98,6% (p = 0,79). Conclusao: A AG diagndstica deve ser reservada aos casos em que a ATG nao é capaz de
fornecer todas as informagdes necessarias no planejamento de uma intervencao terapéutica.

Unitermos: Aneurisma; Protese vascular; Angiografia.
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INTRODUCTION

Theideal imaging method in the prepa-
ration for endovascular aortic repair must
allow the assessment of the vessel diameter,
of the aortic wall and iliac arteries charac-
teristics, as well as the evaluation of the
proximal and distal aortic necks in the re-
gionsinvolved by the disease to be treated.

Until recently, since the devel opment of
the technique by Seldinger et al. in 1953,
conventional angiography (AG) has been
considered as the standard method for the
diagnosis of aortic diseases. The angiog-
raphic study corresponds to the injection
of acontrast agent into the vascular system
to be visualized with the utilization of x-
rays. Such method can map the entire
aorta, providing accurate information on
its branches, aortic ostium, reentry, rupture
zones and ulcerations. The major benefit
from aortography is determining the rela-
tionship between the aneurysm or aortic
flap and the vessels of the aortic arch, be-
sides allowing the diagnosis of aortic in-
sufficiency and presence of cephalic alter-
ation of the coronary ostium. AG is indi-
cated for patients above the age of 40, with
the objective of diagnosing concomitant
coronary diseases. Such imaging method
alowsthe evaluation of the vessel lumen,
but does not evaluate its walls as well as
the presence of mural thrombi, providing
a suggestive diagnosis®. AG only is not
sufficient to provide all the information
required to enable endovascular treatment
of aortic disease®®.

Currently, multislice CT angiography is
the method of choicefor the diagnosis and
topographic evaluation of the aorta, since
itisavailablein many centersand presents
high sensitivity and specificity, besides
being rapidly and less invasively per-
formed®. Multidice CT angiography can
provide information on structures adjacent
to the aorta, ventricular wall thickness,
presence of coronary calcification, pericar-
dial effusion, aortic dimensions, disease
extent, presence of thrombi, aortic wall
characteristics, delamination, hematomeas,
ulcerations, main branching and occlu-
sion®,

In the authors’ ingtitution, all the pa-
tients eligible for endovascular treatment
are preoperatively assessed with CT an-
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giography and, optionally, AG asacomple-
mentary tool.

The present study was aimed at evalu-
ating the association between AG and CT
angiography preoperatively as compared
with CT angiography only, in the trestment
of aortic diseases, approaching the follow-
ing variables: technical success, therapeu-
tic success, complications, correct endo-
prosthesis calculation, and mortality.

MATERIALSAND METHODS
Sudy design

A retrospective, longitudinal, observa-
tional and comparative study was designed
and developed in areference center for car-
diovascular diseasesin Sdo Paulo, SP, Bra-
zil, in the period from January 2009 to July
2010. The study sample comprised 156
pati ents submitted to endovascular repair of
abdominal and thoracic aortic diseases.
Such a population was divided into two
groups, namely: group 1 (G1) — thoracic
aortic interventions; group 2 (G2) — ab-
dominal aortic interventions. The G1 was
subdivided into 1A (patients submitted to
preoperative aortography and CT angiog-
raphy), and 1B (patients submitted to CT
angiography only). The G2 was subdivided
into 2C and 2D, corresponding to patients
preoperatively submitted to CT angiogra-
phy + AG, and to CT angiography only,
respectively (Figure 1).

Inclusion and exclusion criteria

The present study included maleand fe-
male, symptomatic and asymptomatic pa-
tients with indication for endovascular

treatment for the following aortic dis-
63565(4'10_12)2

1 — Abdominal aortic aneurysm with
> 55 mm in diameter in male individuals,
and > 50 mm in female individuals.

2 —Typel or type |l leakage in previ-
ously treated patients.

3 —Thoracic aortic aneurysm with > 55
mm in diameter.

4 — Chronic Stanford type B aortic dis-
section with aneurysmal dilatation > 55
mm, or type I/type |11 leakage repair.

5 — Thoracic aortic pseudoaneurysm.

6 — Penetrating thoracic aortic ulcer with
> 2 cmin diameter and 1 cm in depth.

Patients with the following conditions
were excluded: proximal neck length < 15
mm, presence of thrombus or calcification
> 50% of the neck diameter, proximal neck
angle > 65°, aortoiliac bifurcation angle
> 90°, external iliac arteries diameter < 7
mm, creatinine serum levels> 2.0 mg/dl or
creatinine clearance < 30 ml/min.

The patients who met the inclusion and
exclusion criteria were consecutively re-
ferred for endovascular treatment. The car-
diological and/or anesthetic risks were not
taken into consideration for inclusion or
exclusion of patients. Inall of the cases, the
diagnosis and the therapeutic schedule
were based on CT angiography, as preop-
erative conventional AG was an optional
diagnostic method. Multiplanar and 3D
reconstructions of al the CT angiography
images were made with the AID of the
Osirix® software, allowing the obtention
of diameters, anglesand length of proximal
aortic necks, aneurysms and aortoiliac bi-
furcations (Figures 2, 3, 4 and 5).

Total de
pacientes

n=156

Grupo 1 n=54

Subgrupo A Subgrupo B
n=16 n=38

Subgrupo C
n=26

-

~ | 7 5
Perdas de
seguimento
| n=3

Grupo 2 n= 102

-

Subgrupo D
n=73

Figure 1. Population distribution chart.
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Figure 2. CT angiography with 3D reformatting, axial and sagittal sections. Thoracic juxta-subclavian
aneurysm in type 3 aortic arch.

A

Figure 3. A: CT angiography demonstrating abdominal aortic aneurysm with angulation of proximal aneu-
rysmal neck > 65° and aortoiliac bifurcation > 90°. B: Endovascular repair with the aortic endoprosthesis.

Figure 4. Abdominal aorta CT angiography with multiplanar reconstruction. A: Measurement of the proxi-
mal aortic neck. B: Measurement of the left iliac leg. C: Measurement of the greater aortic diameter. D:
Measurement of the extent of abdominal aortic aneurysm.

Radiol Bras. 2013 Set/Out;46(5):265-272

Surgical technique

All the procedures were performed in a
reference center for cardiovascul ar diseases
(Instituto Dante Pazzanese de Cardiologia
— S&o Paulo, SP, Brazil).

The endovascular procedures were per-
formed with the patients under general in-
hal ation anesthesia. The antimicrobial pro-
phylaxis was performed with 1.5 g cefuro-
ximeat themoment of anestheticinduction.
The preferentia approach was through the
common femora artery, either uni- or bi-
laterally, aswell asthrough theleft brachial
artery, according to the selected type of
intervention of endoprosthesis. In cases of
impossihility of such approach, the exter-
nal or common iliac arteries were ap-
proached through retroperitoneal access.

The radiographic follow-up was per-
formed with an Artis flat panel apparatus
(Siemens, Munich, Germany). Intraopera-
tive arteriography was performed in al the
patients (Figure 6). Theimmediate postop-
erative management was performed in in-
tensive care unit for al of the cases.

Postoper ative follow-up

The patients were followed-up on an
out-patients basis at 15, 30, 180 and 360
daysafter theprocedure. After thefirst year,
thefollow-up consultations becameannual.
CT angiography was performed at the first
and at the twelfth months of follow-up.
Color Doppler ultrasonography was per-
formed in caseswhere CT angiography was
contraindicated.

Primary and secondary outcomes

1 — Technical success: as the objective
of releasing the endoprosthesis into the af-
fected vessel wasaccomplished, either with
or without events affecting the favorable
evolution of the aortic disease.

2 — Therapeutic success:. as the endo-
prosthesis release occurred without any
leakage or other events affecting the favor-
able evolution of the aortic disease.

3 — Perioperative mortality: quantity of
deaths recorded within the first 30 postop-
erative days.

4—Annual mortality: quantity of deaths
occurred withinthe 12 monthsof follow-up.

5—Periprocedural complications: @) in-
traoperative complications — those oc-
curred in the hemodynamics room, during
the intervention; b) perioperative compli-
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Figure 5. CT angiography with multiplanar and 3D reconstruction. A: Axial section demonstrating the dissection entry point at the level of the left subclavian
artery origin. B: Greater diameter of the aorta. C: Sagittal section. D: Superior mesenteric artery originating in the true lumen. E: Involvement of abdominal aorta.
F: Dissection at the level of left iliac artery. G: 3D oblique reconstruction, right anterior oblique view.

[

1 / 2

Figure 6. 1: Intraoperative aortography demonstrating Stanford type B aortic dissection in bovine type Il
aortic arc. 2: Endovascular repair of Stanford type B dissection with presence of type la leakage.

cations — those occurred during hospital
stay, out of the hemodynamicsroom, within
30 days after the intervention.

Definitions

1—Initia or primary leskage: originated
during the initial procedure, or diagnosed
within the first 30 days.
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2 — Accuracy in the calculation of the
planned endoprosthesis, according to the
preoperative measurement, as compared
with the utilized endoprosthesis. In cases
wherethe planned endoprosthesis matched
the utilized endoprosthesis, the calculation
was considered as coincidental. In cases of
differences of > 2 mm in diameter and 20

mm in length between the planned and the
utilized endoprostheses, the calculation
was considered as approximate. In cases of
greater differencesin diameter and length,
the cal culation was considered as different.

Such criterion, despite still not having
been validated in literature, correspondsto
the criteriauniversaly utilized in the daily
practice of interventional physicians in-
volved in endovascular interventions for
aortic diseases.

Satistical analysis

The exact Fisher test or the chi-squared
test was utilized to eval uate the association
between the qualitative variables. The
Kaplan-Meier curvewas utilized for analy-
sis of survival, and the log-rank test was
utilized to eval uate the differences between
the survival curves. The adopted level of
statistical significance corresponded to 5%
(p<0.05).

RESULTS

The present study included 156 patients
submitted to endovascular repair of aortic
diseases. The G1 included 54 patients— 16
of them who underwent CT angiography
and AG (subgroup A), and 38 underwent

Radiol Bras. 2013 Set/Out;46(5):265-272
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CT angiography only (subgroup B). The
mean age of the patientswas 62.4 + 8 years,
and 61% of them were men. The patients
were asymptomaticin 24 cases (44%). The
predominant risk factor was systemic arte-
rial hypertension (100%), 10 patients
(5.4%) were diabetic, 28 (15.1%) were
smokers, and 21 (11.3%) had dydlipidemia.
Obesity (body mass index > 40) was
present in 4 patients (2.1%) of the study
population (Table 1).

Among the comorbidities, the authors
observed a high incidence of ischemic car-
diopathy (10.8%). Chronicrenal failureand
stroke also were present to alesser degree,
respectively 6.4% and 3.7%. The authors
observed a significant percentage of pa-
tients with previous history of aortic sur-
gery (9.7%) (Tables 1 and 2).

Theindicationsfor endovascular repair
in such population were distributed as fol-
lows: TAA in 22 cases (11.8%), previous
endoprosthesisleakagein 14 cases (7,6%),
penetrating aortic ulcer in 2 cases (1.08%),
pseudoaneurysmin 1 case (0.5%), and type
B chronic aortic dissection in 15 cases
(8.1%).

All the patients were submitted to elec-
tive treatments, under general inhalation
anesthesia, with selective liquor drainage.
Technical success was achieved in all the
patients of the subgroup A, while in sub-
group B, technical successwasachievedin
36 patients (94.7%), so in 2 patients the
endoprosthesis could not be advanced and
placed into the desired location (p = 1).

The therapeutic successin the subgroup
submitted to preoperative CT angiography
+ AG achieved 81% (13 patients). In such
subgroup, three patients presented |eakage
or eventswhich affected the favorable evo-
lution of the aortic disease (19%). In the
subgroup B, 22 patients had therapeutic
success (58%) (p = 0.13).

The rate of complications in the sub-
group A was 12% (2 patients), and in the
subgroup B, 42% (16 patients) (p = 0.057).
Thecomplicationsweredivided asfollows:
subgroup 1A — @) intraoperative: 1 case of
femoral artery injury; b) periprocedural: 1
case of acute rend failure; subgroup 1B —
a) intraoperative: 1 case of peripheral em-
bolism, 6 cases of femoral artery lesions, 1
case of left subclavian artery occlusion; b)
periprocedural: 2 cases of retroperitoneal

Radiol Bras. 2013 Set/Out;46(5):265-272
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Table 1 Clinical data of the study population (n = 156).

Value (%)
Population characteristics Group 1 (n = 54) Group 2 (n =102)
Mean age (years) 62.4 72.9
Male individuals 61 79
Symptomatic/asymptomatic disease 56/44 24/76
True aneurysm 11.8 88.2
Pseudoaneurysms 0.5 -
Aortic ulcer 1.08 -
Type B chronic aortic dissection 8.1 -
Previous endoprosthesis leakage 7.6 11.8
Elective/emergency surgery 100/0 76/24
Severe obesity (BMI > 40) 2.1 4.9
Smoking history (either active or abstemious for one year) 15.1 22
Diabetes mellitus 5.4 22
Hypertension 100 99
Dyslipidemia 11.3 50
The value corresponds to the number of patients. BMI, body mass index.
Table 2 Comorbidities in the study population (n = 156).
Value (%)
Comorbidities Group 1 (n = 54) Group 2 (n = 102)
Chronic renal failure 6.4 14.7
Ischemic cardiopathy 10.8 57.8
Dilated cardiopathy 1 -
Previous aortic surgery 9.7 12.7
Stroke 3.7 -

The value corresponds to the number of patients.

Table 3 Accuracy in the calculation of endoprostheses according to the number of patients per sub-

group.
Number of events (%)
Subgroup A Subgroup B Subgroup C Subgroup D
Measurements (n = 16) (n = 38) (n = 26) (n=173)
Coincidental 15 (87.5) 18 (47) 16 (62%) 38 (52)
Approximate 1 (12.5) 10 (26) 4 (15%) 20 (27.7%)
Different 0 - - 1

hematoma, 2 cases of acute rend failure, 2
cases of paraplegia and 1 death.

The accuracy in the calculation of the
prosthesiswas higher in the group with TC
angiography + AG (p = 0.065). In this
group, 87.5% of the patients presented co-
incidence between the calculated and the
utilized prostheses, and only 1 patient
achieved an approximate result. No case of
difference between calculated and utilized
prosthesis was observed.

In the group submitted to CT angiogra-
phy only, coincidence between calculated

and utilized prostheses was observed in 18
cases (47%), and in 10 cases (26%) the
calculation was approximate (Table 3).

No death was observed in the subgroup
1A, while in subgroup 1B 4 deaths were
observed during the annual follow-up
(210.5%) (p = 0.936) (Figure 7).

In the G2, 102 patients were included
and 3 of them missed the follow-up. Inthis
group, 26 (25.4%) were preoperatively
evaluated with CT angiography + AG (sub-
group 2C) and 73 TC angiography only
(subgroup 2D). The mean age was 72.9
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Survival Functions
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Figure 7. Annual Kaplan-Meier survival curve of group 1. Subgroup 1A in blue:

group 1B in green.

years, and 79% of the patients were men.
In 76% of cases, the patients were asymp-
tomatic. The predominant risk factor was
systemic arterial hypertension in 100 pa-
tients (99%), 23 (22%) were smokers, and
51 patients (50%) presented dydlipidemia.
Diabetes mellitus was present in 23 cases
(22%), and obesity (body massindex > 40),
in 5 patients (4.9%) (Table 1). Among co-
morbidities, the authors observed a high
incidence of ischemic cardiopathy (57.8%)
and chronic renal failureto alesser degree
(14.7%). Thirteen patients (12.7%) pre-
sented with previous history of aortic sur-
gery.

Theindications for endovascular repair
in this population were distributed as fol-
lows:. abdominal aortic aneurysmin 88.2%
and leakagein 11.8%. Approximately 24%
of such patients were treated on an emer-
gency basis, because of alarming symp-
toms. Technical success was achieved in
92.3% of casesin the subgroup 2C, and in
98.6% of cases in the subgroup 2D (p =
0.17), while therapeutic success was
achieved in 73% and 98.6% of cases, re-
spectively (p = 0.79).

The rate of complications in the sub-
group 2C was 23% (6 patients), and in the
subgroup 2D was 77% (56 patients) (p =
1.0). Thecomplicationswere distributed as
follows: subgroup 2C — a) intraoperative:
3 cases of surgical wound bleeding, 1 case
of femoral artery injury, and 1 case of pe-
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group 2D in blue.

ripheral embolism; subgroup 2D —a) intra-
operative complications: 3 cases of surgi-
cal wound bleeding, 1 case of rend artery
occlusion, 1 case of femoral artery injury,
and 1 case of peripheral embolism; b) peri-
procedural complications: 2 cases of acute
rena failure.

Accuracy inthe calculation of the endo-
prosthesis in the subgroup 2C was coinci-
dental between the calculated and utilized
endoprostheses in 16 patients (62%), ap-
proximate in 4 patients (15%), and in 6 pa-
tients (23%) such evaluation could not be
performed. In the subgroup 2D, coinci-
dence between the calculated and utilized
prostheses was observed in 38 patients
(52%), approximation in 20 patients
(27.7%), and differencein 1 patient. In 14
patients, such evaluation could not be per-
formed (p = 0.46) (Table 3).

The annual mortality rate in the sub-
group 2C was 14.3%, and in the subgroup
2D, 11.3% (Figure 8). The annual global
survival in the G1 was 86.7%, and in the
G2, 87.8%.

DISCUSSION

Preoperative CT angiography, either in
association or not with conventional arte-
riography, representsthe standard inthein-
vestigation of aortic diseases*'V. The
present study has evaluated the utilization
of preoperative aortography asauseful tool

Figure 8. Kaplan-Meier survival curve of group 2. Subgroup 2C in green, sub-

for the planning of an appropriate treat-
ment. In the present study sample, the num-
ber of preoperative AG studies was higher
inthe G1 as compared with the G2 (29.6%
versus 25.4%). The authors observed that
the percentage of coincidental measure-
ments in the cases where thoracic aortog-
raphy was performed corresponded to
87.5% versus 47% in the cases where such
imaging study was not performed. The
number of approximate calculations was
lower in the thoracic population with AG
(6.3% versus 26%, p = 0,065). Maybe, a
larger study sample could increasethelevel
of statistical significance observed in the
present study.

The angiographic investigation of the
aortic arch, descending thoracic aorta, and
abdominal aorta demonstrates alterations
such asstenosis, dilatation, ulcerationsand
anatomical variations, but this method is
associated with ahigher morbidity and lower
images definition to identify presence of
calcifications, tortuosity and ostial steno-
sisascompared with CT angiography. This
isdueto thefact that AG isabiplanar study
of the arteria lumen, while CT angiogra-
phy isa 3D study™3'¥. The success of the
endovascular repair depends on the ana-
tomical and morphological evaluation of
the aortic walls (presence of calcifications
and thrombi), as well as on the correct
measurements of the diameter and length
of the proximal and distal landing zones.

Radiol Bras. 2013 Set/Out;46(5):265-272
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The rate of coincidence in the calcula-
tion of the endoprosthesiswas higher inthe
G1 than in the G2. The latter presented a
higher rate of approximate calculations,
demonstrating that, in the investigation of
thoracic aortic diseases, pre- or intraopera-
tivearteriography may be auseful resource
for abetter surgical planning. Therefore, as
the proximal and distal necks of an aneu-
rysm are assessed, it isobserved that CT is
the best method for measuring their diam-
eter, considering that both digital subtrac-
tion angiography and magnetic resonance
angiography rely on the contrast columnto
identify the diameter, underestimating its
actual value. Onitsturn, AG withamarked
catheter is more accurate in the measure-
ment of the neck length, aneurysmal extent,
and in the determination of the best loca-
tion for the endoprosthesis release, aiming
at the occlusion of the entry ostium in dis-
sections as well as in cases of endopros-
thesis release proximal to branches of the
supra-aortic trunk. In abdominal aortic dis-
eases, axia sectionsof CT angiography are
not appropriate to evaluate iliac segments,
since such vessel s present inclinations both
in the coronal and sagittal planes. Images
reformatting and display in the coronal,
sagittal and three-dimensional allow a bet-
ter evaluation. The quality of such images
reconstruction depends upon expensive
post-processing techniques™®, for this
reason arteriography is more useful in the
calculation and planning of extensionsin
the contra- or ipsilateral legs, due to tortu-
osities frequently observed in such cases.

In both G1 and G2, variables such as
technical success, therapeutic success and
mortality did not demonstrate any statisti-
cally relevant marker which might suggest
the association of CT angiography + AG
presents some advantage as compared with
CT angiography only.

Asregardscomplications, in G2, the au-
thors observed two patients with iliaco-
femoral occlusion, and only one of them
underwent preoperative AG. On the other
hand, in G1, 7 patients presented iliaco-
femoral injuriesand, among them 6 had not
been submitted to preoperative AG. Addi-
tionally, the authors observed that in both
groupsthe patients preoperatively prepared
with the two imaging methods presented a
low incidence of complications. In G1, the

Radiol Bras. 2013 Set/Out;46(5):265-272
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sample size limited the statistical signifi-
cance (p = 0.057).

Itisimportant to highlight that thelonger
the pathway of the endoprosthesis place-
ment system, the greater the anatomical ob-
stacles to be overcome and, therefore the
greater thelikelihood of complications. The
pathways of the endoprosthesis placement
systemswerelonger inthe G1 ascompared
with the G2, and should overcome the fre-
quent thoracic and iliac anatomical distor-
tions, aswell asthe greater tortuosity of the
aortic arch.

Digital AG remainsasthestandardinthe
investigation of parietal branches such as,
for example, thebronchial arteries, intercos-
tal arteries, and those arteries supplying the
spina cord®’?%, This hasimplications for
therate of complications. In G1, the authors
observed two cases of permanent paraple-
gia where the patients had been preopera-
tively evaluated with CT angiography only.

With the arrival of new imaging tech-
nologies which offer a better accuracy in
endovascular therapy plannings, intravas-
cular ultrasonography has been utilized in
association with AG. Intravascular ultra-
sonography is an excellent method to
evaluate thevessel walls. Anintensely cal-
cified wall isapredictor of leakages, while
the attachment of the prosthesis to parietal
thrombi may give a false idea of fixation,
predisposing to graft migration with con-
sequential later leakage. In spite of the fact
that intravascular ultrasonography does not
demonstrate decreased leakage in aortic
endoprostheses repair, this method can be
useful in the evaluation of more complex
landing zones, either because of the tortu-
ous anatomy or because of the necessity of
accuracy in the release of devices to pre-
serve the visceral branches®.

Finally, thereal timeevaluation of leak-
ageswith AG alowsthe observation of the
volumeof loss of leakage, including intype
1V leakages, which areindirectly suggested
by CT, by the enlargement of the aneurys-
mal sac without the presence of the other
types of leakages, leading to the adoption
of therapeutic measures at the moment of
images acquisition.

Sudy limitations

Thelimitationswere connected with the
following factors: number of patientsevalu-

ated, the retrospective nature of the study,
the non randomized comparison between
the groups, and the utilization of criteria
still to bevalidated intheliteratureto evalu-
ate the measurements of the endoprosthe-
ses. Such factors lead to limitation of the
conclusions and of the comparison with
more comprehensive studies.

CONCLUSIONS

In the present study, the utilization of
preoperative aortography in the evaluation
of abdominal aortic diseases has not influ-
enced the selection of the preoperatively
calculated and the actually utilized endo-
prosthesis, as well as did not modified the
patients' outcomes.

In the group of patients with thoracic
aortic diseases, preoperative arteriography
resulted in a greater coincidence between
the preoperatively calculated and the uti-
lized prosthesis, but, also, the outcomes did
not change.

Therefore, the authors conclude that the
diagnostic angiographic study should be
reserved for the cases where CT angiogra-
phy cannot provideall thereliableinforma-
tion required for the planning of atherapeu-
tic intervention, or in the presence of ana-
tomic adversities to be overcome in order
to achieve the treatment objectives.
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