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1. To understand the causes, frequency and location of the most
common arterial aneurysms.

2. To understand the background to the pathophysiology of
aneurysms.

3. To initially evaluate patients with arterial aneurysm at different
locations.

4. To understand and interpret diagnostic imaging methods.
5. To properly use scores for grading rupture risk and operative risk.
6. To set the differential diagnosis with other pathologies.

7. To understand the main basis for treatment: endovascular and
open (indications and complications).
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pathophysiology

symptoms

diagnosis

treatment: basic principles
abdominal aortic aneurysms

* personal work:
1. peripheral aneurysms

2. renal and visceral aneurysms VNIVERSITAT
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. Arterial Aneurysms
Arterial aneurysms

abdominal aorta

~  ESVS 2011/2018
ESC 2014
*  SVS 2009/2017

ACC/AHA  2011/2016

thoracic aorta

ESVS 2017
ESC 2014
SVS 2011 (Trauma)

ACC/AHA  2010/2017

screening
US Preventive Task Force
NHS



A 52-year-old patient with a history of smoking, hypertension
and type-Ill diabetes who had received a heart transplant and
whose father had died from the rupture of an aortic aneurysm.

After aortic dilatation is identified in an MRI for back pain,
infrarenal AAA is confirmed in CT Angio. Maximum diameter is
5 cm, proximal neck is 1.5 cm, and the iliac arteries are neither
dilated nor tortuous.
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*

aneurysm = dilatation (2x regular diameter)

ectasia = expansion (lower than this threshold)
dShape =
saccular Etiology
fusiform congenital
traumatic
JHistology * infectious
true degenerative
false QTopography
aortic
peripheral
visceral

cerebral



Classification

saccular

Arterial Aneurysms

fusiform

true

Artery

Fusiform area

Sacculated area

false/pseudoaneurysm

)/ Ruptured area
lood —> E
flow
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Torn intima
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* 4.2% (IC 95%: 2.3-6.9) 2.7% (IC 95%: 1.2-5%). < 1% (0.01-0.2%)
Ortega JM, et al. Angiologia 2007; 59: 305-15
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Arterial Aneurysms
Arterial aneurysms

Location
A Ascending (10%)
A Aortic arch (5%)
2 Descending thoracic aorta (7%)
* 2 Abdominal aorta ( 73%)
7 Thoracoabdominal aorta (5%)

VNIVERSITAT
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Arterial Aneurysms
Arterial aneurysms
Location

Popliteal (70%)
A ( 60% are bilateral)

Femoral (15%)
lliac (5%)
Subclavian ( 5%)

\

Visceral 2%) VNIVERSITAT
DGVALENCIA
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) Arterial Aneurysms
Arterial aneurysms

Location *

HA
22 (11%)

GDA + PDA
10 (5%)

SMA
11 (6%)

VNIVERSITAT
Pitton MB, et al. European Radiology 2015; 25(7): 2004-15 [D @VALE NCIA
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Arterial Aneurysms

Arterial aneurysms
Pathophysiology *

Aneurysm Development & Expansion

Proteolysis

» ’ <

S e X s o MMPs, ECM turnover
m O D S S O AT
N ®

".lr ~

== Endothelial Cell
<> Smooth Muscle Cell
Calcification
Elastin
Collagen Inflammation
Fibrin Metabolic Activity,

"

—

- Platelet oh ‘
¥ Macrophage agocytosis

© Lymphocyte
Singh P, et al. Journal of Thoracic Disease 2017; 9:(Suppl 4):5333-5342

Neovascularization i
a.8,, CD105
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Arterial Aneurysms

Arterial aneurysms

*

disrupted elastin and collagen

r l smooth muscle
ey - cell loss

“ Elastin & collagen

-

4

.

Hassanabad AF, et al. Front. Physiol. 2017; 8:475.doi: 10.3389/fphys.2017.00475
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l ‘ i CT Angio

MR Angio

Duplex scanning
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Arterial Aneurysms
Arterial aneurysms

Spatial resolution imaging techniques

Multi-Detector Row

Parameter DSA CT Angiography ~ MR Angiography ~ US  Intravascular US
Matrix size 1024 512 ~5]12%
Frequency (MHz) ves ' 2.5-10 20-40
Section thickness (mm) -+ 0.5-1.0 =].0¢ o ‘s
Spatial resolution (mm)  <0.50 ~(.51 =051 0.15-0.6¢ <(0,1%

Nighoghossian N, et al. Stroke. 2005,;36:2764-2772


http://radiographics.rsna.org/content/25/5/1141/T1.large.jpg

Spatial resolution imaging technigues

Angio AngioTC Angio RM Eco IVUS

Spatial resolution @6 @
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Arterial Aneurysms
Arterial aneurysms
Treatment *

vascular graft (open) endovascular repair



Arterial Aneurysms
Arterial aneurysms
Treatment

endovascular (stents + coils renal artery)
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Arterial aneurysms
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echo-guided thrombin (pseudoaneurysms)
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Open and endovascular
repair of aortic aneurysms:
state of the art

Manuel Miralles

Department of Angiology and
Vascular Surgery

Hospital Universitari |
Politécnic La Fe La Fe

Hospital
Universitari
i Politecnic



VASCULAR PATHOLOGY AND HISTORY
Famous people and aortic aneurysm

Charles de Gaulle

Thomas Mann Albert Einstein



VASCULAR PATHOLOGY AND HISTORY

1948
December: is diagnosed with aortic aneurysm and

intervened at Brooklyn Jewish Hospital
(Nissen): cellophane coating.

1952
November: rejects the presidency of the state of

Israel.

1955
April 12: suffers from abdominal pain.

April 15: is admitted to Princeton Hospital.

April 16: F. Glenn proposes resection + homograft
but Einstein refuses surgery.

April 18 (1:15 am): dies.

Albert Einstein April 18: Autopsy and cremation except brain:

(1879-1955) Ruptured aortic aneurysm 2.

2. Normal encephalic mass
3. Increased glial cells

(Wade N. Science 1981; 213:521)

(Cohen J; Surg Gynecol Obst. 2000;170:455-8)




VASCULAR PATHOL YAND HISTORY
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"I want to leave when 1'9" ide: It is useless to
prolong life artificially. I have done my part ana’ the
time has come. I will do it elegantly”



VASCULAR PATHOLOGY AND HISTORY

Aortic aneurysm (1900-2000)

1910

1915

1920

1925

1930

1935 1

1940 -

1945 -

1950 -

1955 1

1960-

1960 -

1965

Endoaneurysm 1970-

morphology
R.Matas 1924

1975+
1980-
1985-

Cellophane

1948 Rea 1990 -

Resection + 1995 -

Dubost homograft

1951 2000-

Teflon

Edwards 1957  2005-

Dacron
De Bakey 1960

Haemonetics
cell-saver 1976

Endoprosthesis
1990 Parodi
EUROSTAR1996
UK trial 1998
ADAM trial 2002



etiology/epidemiology*
screening

diagnostic technology
pharmacological treatment
surgical treatment*
endovascular treatment
ruptured aneurysm

VNIVERSITAT
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«AE >90%
Brucella, Salmonella
TBC
Marfan, Ehlers-Danlos

« cross-link elastic fibers

» MMP-9,MMP-2

Behcet, Takayasu TIMP-2, PAI 1
Smoking MCP-1

COPD

Hypertension uPA, plasmin
Dyslipidemia

Alpha-2 antiplasmin
Family history P P

autosomic recessive Wassef M, et al. J Vasc Surg 2001:34:730-8.

13q13 Rasmussen TE, et al. J Vasc Surg 2002,;35:988-93.
PAI-1 (4G/5G) van Vlijmen-van Keulen CJ, et al. Eur J Vasc Endovasc Surg
LRP3 2002;24:105-16



rat aorta + elastase (Anidjar 1989)
increase in diameter 300-400% (7 days)

Histological findings
rupture of elastic fibers
inflammatory infiltrates (T cell and macrophages)
adventitia
media

VNIVERSITAT
DG VALENCIA
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Arterial Aneurysms
Aortic aneurysms

histology (VVG)

e (4 days) (elastase 14 days)

elastase (2 days) elastas
Anti ED2 (400x)

VNIVERSITAT
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zymography/gelatine

MMP9
MMP2

saline elastase elastase elastase elastase elastase 2lastase
indom. indom. indom.

Miralles M, et al. J Vasc Surg. 1999;29:884-92



prevalence
necropsy 2%
*  >60years 5%
increases with age, tobacco and hypertension
incidence

15-37/100,000 h/y (increasing?)

etiology
%  arteriosclerosis 90%
medial cystic necrosis
infection (Salmonella)

location

*  suprarenal 2%
iliac 70%



Arterial Aneurysms
Aortic aneurysms

75
70
65 4 I

60 -~
55 - :
50
45 4
40 -
35 4
30 -
25 -
20 -
15
104
54

0 ﬁ'_f' . - .
45-54 55-64 65-74 75-84 85+

years years years years years

Age Group and Gender
Centers for Disease Control and Prevention, National Center for Health
Statistics: Compressed Mortality File 1999-2009.

® Female
e Male

Crude Rate




Arterial Aneurysms
Aortic aneurysms

Epidemiology (prevalence)

3.0
=3 Never smoked
2.54 N | EVQI‘ smokad

50-54 5559 60-64 6569 70-74 7579
Age



Arterial Aneurysms
Aortic aneurysms

Smokers, % Prevalence AAA, %
in population in population

- Men B Men

=+ Women ® Women

1980 1990 2000 2010

Year
Svenjo S et al.. Eur J Vasc Endovasc Surg. 2014; 48(6):659-67



The U.S. Preventive Services Task Force (USPSTF) recommends one-

time screening for abdominal aorti
ultrasonography in men aged®5 to 75 who have smoked.

Rating: B Recommendation.

The USPSTF makes no recommendation for or against screening for
men aged 65 to 75 who have never smoked.
Rating: C Recommendation.

The USPSTF recommendsiagainst routine screening for AAA in W@
Rating: D Recommendation.

VNIVERSITAT
*(http://www.ahrg.gov/clinic/uspstf/uspsaneu.htm) [D QV/\ LENCIA


http://www.ahrq.gov/clinic/3rduspstf/ratings.htm#brec
http://www.ahrq.gov/clinic/3rduspstf/ratings.htm#crec
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Arterial Aneurysms
Aortic aneurysms

Degree of incidental detection
of AAA in population (%)

While aréa
Screening = not costeffectve

‘o . Grey ares.
Scmeening s costefMectve

Comamporagy AAR prevalence

L L T T T L e e T T

B e e

05 1.0 15 20 25 3.0 35 4.0
AAA prevalence (%)

Svenjo S et al. Eur J Vasc Endovasc Surg. 2014; 48(6).659-67



. Arterial Aneurysms
Aortic aneurysms

0.015-
== Control
% -~ Invited
j
g 0.01-
3
® 0.005-
=
E
32
(&)
01 2 3 456 7 8 9 10 11 12 13
Time after randomization (years)
No. at risk

COﬂth' T X049 22102 1085 29995 20072 27474 04T 25000 ZABAT 22064 21405 20188 11005
INVited 350 2000 2000 31127 20,108 29012 27473 20027 25406 26155 22907 21.676 20497 11181

Multicentre Aneurysm Screening Study (MASS) VN{}’ EP}S[TAT
Thompson SG, et al. Br J Surg 2012 (99):1649-1656 DG VALENCIA



Arterial Aneurysms

Aortic aneurysms

Table 3. Absolute Risk of Rupture for
Abdominal Aortic Aneurysm

Aneurysm diameter  Absolute lifetime risk of rupture

K 20%
6 cm 40%
Icm 50%

Information from references 1 and 2.

VNIVERSITAT

Keisler B and Carter C. Am Fam Physician. 2015, 91(8):538-43 IDZ:}"VALE NCIA



Arterial Aneurysms

Aortic aneurysms
Epidemiology (risk of rupture)

Size (cm) Rupture risk (%/year)

VNIVERSITAT
Brewster DC et al. ] Vasc Surg 2003;37:11036-1117 L\LE NCIA



increased risk:
women
Marfan syndrome
COPD

kidney and heart transplant

VNIVERSITAT

Keisler B and Carter C. Am Fam Physician. 2015; 91(8):538-4: [DZ:}VALE NCIA
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percentage rupture (%)
o b=

o

0 5 10 15
aneurysm expansion rate (mml/y)

VNIVERSITAT
Yiu RS, Cheng SWK. J Vasc Surg 2016:63 (5): 1189-1194 DGVALENCIA



asymptomatic
abdominal pain
COPD

rupture

low back pain
associated cancer
aorto-IVC fistula
aorto-enteric fistula
hydronephrosis
embolism

75%
30%
25- 30%
10-30%
6%
5%
1%
<1%

VNIVERSITAT
DG VALENCIA



Arterial Aneurysms
Aortic aneurysms

% aortocaval fistula * aortoenteric fistula




Arterial Aneurysms
Aortic aneurysms
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Arterial Aneurysms
Aortic aneurysms




*

Duplex scanning
CT/CT Angio
MRI/MR Angio
Gammagraphy??
Angiography ??

¥ PET

IVUS*
PET/CT**

VNIVERSITAT
DGFVALENCIA
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*

Aneurysm diameter on CT (mm)

Aneurysm diameter on duplex ultrasound (mm)

VNIVERSITAT
Wolf et al. J Vasc Surg 2000; 32:1142-4 DGVALENCIA



Arterial Aneurysms
Aortic aneurysms
Diagnosis (new technologies)

computerized simulation
models
wall stress levels

(b)

(d)

Raghavan ML, et al. J Vasc Surg. 2000 ;:31(4):760-9 VNIVERSITAT
Fillinger MF, et al. J Vasc Surg. 2002 ;36(3):589-97 DGFVALENCIA
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results (n=22; follow up = 15+/-8 m)

N

e
>

Aortic Total Calcium
Diameter Volume Volume
cm x10 cm3 mm?3

~=

Wall
Stress
x10kPa

VNIVERSITAT
DGVALENCIA



MMP inhibitors
* Doxycycline/Roxithromycin
Batimastat (BB-94)
Indomethacin
PGE2 inhibitors
ACE inhibitors
Beta blockers
Propranolol ?7?
* Statins
Cerivastatin?
* Gene therapy (antiproteases) ?°

Vammen S, et al. Br J Surg. 2001 Aug;88(8):1066-72

Con o s Toant vescw. sooosaseoets  WONYERSITAT
olledge J, et al. Arterioscler Thromb Vasc Biol. :26: - K A
Dawson J, et al. Curr Vasc Pharmacol. 2006 Apr;4:129-49 [DQVALE NCIA



) Arterial Aneurysms
Aortic aneurysms

Abdominal aorta
*  ESVS 2011/2018
ESC 2014
*  SVS 2009/2017

ACC/AHA 2011/2016

Thoracic aorta

* ESVS 2017
ESC 2014
SVS 2011 (Trauma)

ACC/AHA 2010/2017

Screening
* US Preventive Task Force

NHS
Kaiser Permanente



* Abdominal aorta (risk of rupture > 6ecm: 10%/year)”
diameter > 55 mm (50 mm women and Marfan S.)
growth > 8-10 mm/year
symptomatic

Thoracic aorta (AAT/ATA) (risk of rupture > 6ecm: 7%/year)™
diameter > 60 mm (55mm women; 50mm Marfan S)
growth > 3-10 mm/year
symptomatic

* Screening
man > 65 years and smoker > 100 cigarettes

**Davies RR, et al. Ann Thorac Surg 2002; 73: 17-28



* resection + aortoaortic graft
aortoiliac graft
aortobifemoral graft

* operative mortality

elective surgery 2-5%
rupture 55%
rupture + shock 90%

long-term mortality
5 years 30%

VNIVERSITAT
DG VALENCIA



Arterial Aneurysms

Aortic aneurysms







Arterial Aneurysms

Aortic aneurysms
Treatment (open surgery)







* High risk

> 85 years

angor (lll-1V)

LEVF < 30%

VEMS < 25%
stress-test Ta +

PO, <50 mmHg
ascites

fibrosis retroperitoneal

operative mortality 8-10%

VNIVERSITAT
DG VALENCIA



mortality :

* morbidity :
cardiac (Ml, CHF)
renal failure
respiratory failure
bleeding
lower limb ischemia
mesenteric ischemia
ischemic colitis

2-5 %

15 %

12 % (dialysis 1-5%)

8-12 %
2-5 %
1 %
1 %
1 %

VNIVERSITAT
DG VALENCIA



Arterial Aneurysms
Aortic aneurysms
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. Arterial Aneurysms
Aortic aneurysms
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Arterial Aneurysms
Aortic aneurysms




Arterial Aneurysms
Aortic aneurysms




Arterial Aneurysms

Aortic aneurysms

bMeasurements (mm) ;. measurements in bold are mandato

D1 {suprarenal)

D2a (directly
infrarenal)

DZb {mid portion

of infrarenal)

DZc {junction of

infrarenal neck
and aneurysm)

D3 (widest
transverse)

D3A (patent
lumen diam.)

D3AP (widest
AP diam.)

D4 {distal neck)

D5R (right CIA
diam.)

D5L {left CIA
diam.)

H1 {infrarenal
neck) _—

HzZ (left renal to
distal end of
aneurysm)

H3 (left renal to
bifurcation)

H4L (left renal to
distal right CIA)

H4R (left renal to
distal left CIA)

HS (linear length
frorm infrarenal to
CIA)
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Arterial Aneurysms
Aortic aneurysms

Treatment (endovascular repair)/suprarenal fixation

Endurant (Medtronic) | VN [VERSITAT
DGVALENCIA
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Arterial Aneurysms
Aortic aneurysms

Treatment (endovascular repair)/suprarenal

chimneys

sandwich

VN IVERSITAT
DGVALENCIA



Arterial Aneurysms
Aortic aneurysms

Type | Type ll Type lli Type IV
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Arterial Aneurysms

Aortic aneurysms

Leak (high flow)
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Arterial Aneurysms
Aortic aneurysms

virtual leak (endotension)
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Arterial Aneurysms
Aortic aneurysms

Active aneurysm sac
management

= Designed to mitigate all types of
endoleaks
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CATHETERS EXPAND STENTS 180MMHG 180MMHG

ADVANCE 17FR l ‘ ALIGN AND l | PREFILL TO l ‘POLYMER FILL TO

Evacuate endobags Establish Angiographically Angiographically
and visualize stent flow confirm seal; aspirate confirm seal;
anatomy lumens remove delivery
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Follow-up (5 years)

Myocardial infarction

Renal failure

Ictus

Reinterventions

Aneurysm rupture

endovascular
6,8
5,3
2,4
28,9
2.0

Open surg. | Odds ratio ‘ p

9,2
10,4
1,9
25.5
0.3

0,73
1,05
1,28
2,08
5,94

<0.001
0.9
0.36
0.003
<0.001

Stather PW. Br J Surg 2013; 100:863-72



infrarenal aorta results (studies)

* EUROSTAR LIFELINE DREAM EVAR OVER
study type Registry  Registry  EPA EPA EPA
nurpber of 1,190 2,664 351 1,252 881
patients
aneurysmsize  >4cm >45cm  >5cm >5.5cm  >5cm
recruitment 1996- 1998- 2000- 1999- 2002-

1999 2003 2003 2004 2008
mean follow-up 3 years 3 years 4 years 6 years 1.8 years



infrarenal aorta results (studies)
* EUROSTAR DREAM EVAR OVER

EVAR open EVAR open EVAR open EVAR

mortality (30 days) 59
%) '

aneurysm-related late

mortality (%) 3 5.7 2.1 1.2 1 3 1.4

systemic

L 129 10.9 3.5 NA NA 4.6 4.1
complications (%)

aneurysm-related

complications 28 8.6 16.4 11.7 131

(%)

reintervention rate
(%) 3




*  Endovascular versus open repair of abdominal aortic aneurysm
in 15-years' follow-up of the UK endovascular aneurysm repair
trial 1 (EVARtrial 1): a randomised controlled trial

Rajesh Patel, Michael | Sweeting, Janet T Powell, Roger M Greenhalgh, for the EVAR trial investigators*

100+ Aneurysm-related survival log-rank p=0-29 100 — Endovascular repair
—_ ——— — Open repair
80 =z 804
2
€
¢
2
g 60+ Total survival log-rank p=0-49 g 60+
3 :
2 [
Z -
S =
2 4 2 -
3 Log-rank p<0-0001
] . . . .
20 — Endovascularrepair aneurysm-elated survival 83 0% (35% C1 76-2-88-0) :E’ 20- E”d;f““r:farc‘lrepa'lra';)’ﬁ'e"”tewentlon 15-year survival
—— Open-repair aneurysm-related survival 87-9% (95% C1 76-4-94-0) b > (95,0 5 ._7 9) . .
— Endovascular-repair survival from any cause 14-8% (95% C110-3-19-9) Open-repair any re-intervention 15-year survival
—— Open-repair survival from any cause 23-8% (95% (119-4-28-4) 798%(95% (1727-852)
0 T T T T T T T I T T T 0 ‘ ! I I I I . I ! I
0 2 4 5 8 10 1 14 0 2 4 6 8 10 12 14
imesi isati Number at risk
Nomber at risk Time since randomisation (years)

Endovascular repair 626 469 381 3 264 192 90 28

Endovascular repair 626 543 474 409 339 263 135 41 Open repair 626 506 136 30 -8 14 D 3

Open repair 626 534 464 399 33 257 143 50

Patel R et al. Lancet 2016;388:2366-74



*  Endovascular versus open repair of abdominal aortic aneurysm
in 15-years' follow-up of the UK endovascular aneurysm repair
trial 1 (EVAR trial 1): a randomised controlled trial

Raiesh Patel, Michael | Sweetina, Janet T Powell, Roaer M Greenhalah, for the EVAR trial investigators*

Aneurysm-related survival

“EVAR has an early survival benefit but an inferior
late survival compared with open repair, which

needs to be addressed by lifelong surveillance of
EVAR and prompt re-intervention if necessary.”




Aortic aneurysms (endovascular treatment)

hybrid rooms
endoprosthesis

Infrarenal aneurysms
juxtarenal and suprarenal
aneurysms

Indications
complications

results

ruptured aneurysm




Arterial Aneurysms

Aortic aneurysms

Vascular Surgical Society

A meta-analysis of 50 years of ruptured abdominal aortic
aneurysm repair

AL J. Bown, A. J. Sutton®, P. K. F. Bell and R, I). Sayers

1550 156 1570 15 148 2

Mic-cain of shudy

Brown MJ, J Surg. 2002; 89:714-30

i

E o8 meta-analysis of 171 papers
5 E: ‘ 21,523 patients, 1955-1988
ﬁ R : T decrease in operative

E o i #ﬁ% mortality

g ™ | ¢ e 3.5%/decade

E bar + Fp e

- u_? =

g o1 operative mortality 48%

L&Fe

Hospital
Unive(si!uri
i Politecnic



Aortic aneurysms Arterial Aneurysms

randomized clinical trials

Notingham
AJAX
IMPROVE

observational studies
Copp!
Peppelenbosch
Acosta
Ockert
Moore € !
Sharif -
Lee < -
Verhoeven
Chagpar < +
Cho L
Sarac -
Van Schaik
Bosch
Mayer —'—
Noorani
Rodel
Saqib
Eefting
Mehta
Mukherjee L
Wallace < L
Subtotal (I-squared = 0.7%, p = 0.450) <@

0.966)

v

La Fe

endovascular open surgery Hﬂ-sfi',"!, r
Van Beck SC et al. J Vasc Endovasc Surg 2014; 47; 593-602 iP|o|iegéscln?(l



Endovascular or open repair strategy for ruptured BMJ
abdominal aortic aneurysm: 30 day outcomes from

IMPROVE randomised trial

Survival (%)
®w o
= =

I —
r
’
4
1
I
|

e -
60
0
4 Endovascular strategy
=== Qpen repair
20 2 P
0
0 5 10 15 20 25 30
Days since randomisation
No at risk

Endovascular strategy
316 227 217 213 207 205 204

Open repair I.a Fe

297 223 214 199 194 191 188 Hospital

IMPROVE col. BMJ 2014, 348:f7661 Ugi\ig'(siiqri
i Politecnic



Arterial Aneurysms
Aortic aneurysms

permissive hypotension

aortic balloon
a1 h\_{rl(':}('o*'-*’-f'q(’qr‘cjr,‘:j(}‘(_'-* qr

HJ 1 "’r"] al 1('.1 )

local anesthesia

Hospital F

Universitari
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Arterial Aneurysms

Aortic aneurysms

evolution rAAA 2006-20013 (n=105)

mortal (%)

80%1 p=0.04
70%- 53%
60%-
50% *
40%- 26%
30%-
20%-
10%
0% - .
OPEN SURG. EVAR
n=81 n=24

mortal (%)

80%-
70%-
60%
50%+
40% -
30%-+
20%+
10%

2005-8

2009-12

2013

*p=0.04

31%

0%

OPEN SURG. SELECTIVE

EVAR

EVARIT

protocol
REVAr



A 52-year-old patient with a history of smoking, hypertension
and type-Ill diabetes who had received a heart transplant and
whose father had died from the rupture of an aortic aneurysm.

After aortic dilatation is identified in an MRI for back pain,
infrarenal AAA is confirmed in CT Angio. Maximum diameter is
5 cm, proximal neck is 1.5 cm, and the iliac arteries are neither
dilated nor tortuous.
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All past-history data for this patient have been linked to
the formation or growth of abdominal aortic aneurysms,
EXCEPT for:

a) Smoking

b) Hypertension

c) Heart transplantation
d) Diabetes mellitus

e) Family history

VNIVERSITAT
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Which therapeutic option would you advise for this patient?

a) Annual monitoring with ultrasonography
b) Endovascular repair

c) Open repair

d) Annual follow-up with CT Angio

e) None of the above
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