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SOUHRN

Aneurysma břišní aorty (abdominal aortic aneurysm, AAA) nadále představuje kritické postižení cév s vý-
znamnou morbiditou a mortalitou, vyžadující včasný zásah buď otevřenou operací (open surgical repair, 
OSR), nebo endovaskulární léčbou (endovascular aortic repair, EVAR). Tento přehledový článek hodnotí 
nejnovější doporučené postupy pro klinickou praxi a výsledky těchto dvou přístupů v reálném světě a shrnuje 
důkazy z randomizovaných kontrolovaných studií, údaje z velkých registrů i informace o nových, vyvíjených 
i v současnosti zkoušených technických prostředcích a postupech. Otevřený chirurgický přístup jako zlatý 
standard je sice spojen s vynikající dlouhodobou trvanlivostí, avšak s vyššími perioperačními riziky, zatímco 
EVAR představuje méně invazivní alternativu se sníženou krátkodobou mortalitou; vyžaduje však vzhledem 
k častější nutnosti reintervencí celoživotní sledování pacienta. Autoři se věnují i léčbě ruptury AAA, přičemž 
z hlediska přežití je EVAR výhodnější u pacientů s vhodnými anatomickými poměry, zatímco OSR zůstává 
jedinou možností u pacientů s nestabilními hemodynamickými poměry. V článku se věnuje pozornost i po-
stupnému vývoji komplexní léčby aneurysmat včetně EVAR s fenestrovaným nebo větveným stentgraftem, se 
zdůrazněním stále většího uplatňování tohoto přístupu u vysoce rizikových pacientů. Navíc začlenění umělé 
inteligence a počítačového modelování vnáší do předoperačního plánování doslova revoluční prvky význam-
ně zlepšující výsledky výkonu a výběr pacientů. Přes uvedený pokrok zůstává zásadním úkolem vypracování 
standardizovaných protokolů pro dlouhodobé sledování pacientů po EVAR. Spojením současných důkazů 
s technickými inovacemi nabízí tento článek ucelený pohled na optimalizaci léčby AAA, směřování dalšího 
výzkumu a zlepšení výsledného stavu pacientů.

© 2025, ČKS.

ABSTRACT

Abdominal aortic aneurysm (AAA) remains a critical vascular condition with signifi cant morbidity and mor-
tality, necessitating timely intervention through either open surgical repair (OSR) or endovascular aortic 
repair (EVAR). This review evaluates the latest clinical guidelines and real-world outcomes of these two app-
roaches, synthesizing evidence from randomized controlled trials, large-scale registry data, and emerging 
technological advancements. OSR, traditionally the gold standard, offers superior long-term durability but 
carries higher perioperative risks, whereas EVAR provides a less invasive alternative with reduced short-term 
mortality but requires lifelong surveillance due to its higher reintervention rates. The management of rup-
tured AAA is also explored, with EVAR demonstrating a survival advantage in anatomically suitable cases, 
though OSR remains the only option for hemodynamically unstable patients. The evolution of complex 
aneurysm repair, including fenestrated and branched EVAR, is discussed, highlighting its expanding role 
in high-risk patients. Additionally, the integration of artifi cial intelligence and computational modeling is 
revolutionizing preoperative planning, enhancing procedural outcomes and patient selection. Despite these 
advances, the need for standardized long-term surveillance protocols post-EVAR remains a critical challenge. 
By combining contemporary evidence with technological innovations, this review provides a comprehensive 
perspective on optimizing AAA management, guiding future research, and improving patient outcomes.
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494 Open vs. Endovascular Aortic Repair

Introduction

Abdominal aortic aneurysm (AAA) is a life-threatening 
vascular condition characterized by a progressive dilati-
on of the abdominal aorta, typically defi ned as an aortic 
diameter of ≥3 cm or increasing by more than 50% com-
pared to the normal size.1,2 AAA predominantly affects 
older adults, with a higher prevalence in men compared 
to women. The incidence of AAA varies globally, with po-
pulation-based screening programs demonstrating a dec-
lining prevalence in some regions due to improved car-
diovascular risk management. Despite this, AAA remains 
a signifi cant contributor to morbidity and mortality, par-
ticularly in aging populations.3,4

Risk factors associated with AAA development include 
smoking, hypertension, advanced age, male sex, genetic 
predisposition, and atherosclerosis. Smoking is the stron-
gest modifi able risk factor, with a fourfold increase in 
AAA risk among smokers compared to non-smokers.3 Giv-
en the often-asymptomatic nature of AAA, early detec-
tion through screening programs, particularly for high-
risk individuals, is crucial in reducing aneurysm-related 
mortality.

AAA development involves a complex interplay of ge-
netic, infl ammatory, and biomechanical factors.5,6 The 
degradation of the extracellular matrix, increased infl am-
matory cell infi ltration, and loss of smooth muscle cells 
contribute to a weakening of the aortic wall.7,8 As the an-
eurysm enlarges, wall tension increases, raising the risk 
of rupture.

The likelihood of rupture is closely associated with 
aneurysm diameter and growth rate. The risk of rupture 
signifi cantly increases for aneurysms >5.5 cm in men and 
>5.0 cm in women.9 Other predictive factors for rupture 
include rapid expansion (>10 mm per year), female sex, 
smoking, hypertension, and irregular aneurysm morphol-
ogy.10 Given the high mortality rate associated with rup-
tured AAA (rAAA), timely elective repair is crucial for pa-
tients meeting surgical criteria.

Surgical intervention for AAA has evolved signifi cantly 
over the past century. Open surgical repair (OSR), intro-
duced in the mid-20th century, remained the standard of 
care for decades. This approach involves replacing the an-
eurysmal segment with a synthetic graft via laparotomy, 
offering durable long-term results but with signifi cant 
perioperative risks, including cardiac, pulmonary, and re-
nal complications.11,12

The introduction of endovascular aortic repair (EVAR) 
in the 1990s revolutionized AAA management by pro-
viding a minimally invasive alternative. EVAR involves 
the deployment of an endograft via a transfemoral ap-

proach, reducing operative time, blood loss, and hospi-
tal stay. Over time, advancements in stent-graft technol-
ogy and patient selection criteria have expanded EVAR 
indications, making it the preferred approach for many 
patients with suitable anatomy. The choice between OSR 
and EVAR remains a subject of ongoing debate.13,14 

This article compares open surgical repair and endo-
vascular aortic repair for abdominal aortic aneurysms, an-
alyzing guideline recommendations and real-world out-
comes. It examines perioperative and long-term results, 
including mortality, complications, and durability. The 
study also explores ruptured AAA management, complex 
aneurysm repair (fEVAR/bEVAR), and clinical decision-
making based on randomized trials and registry data. By 
synthesizing current evidence, this review aims to opti-
mize treatment selection and improve patient outcomes 
in modern vascular surgery.

Materials and methods

This review aims to analyze the existing literature that 
has explored and compared the outcomes of OSR and 
EVAR. A comprehensive literature search was conducted 
in PubMed, Scopus, Cochrane, and Web of Science using 
the following search query: (“Open Aortic Repair” OR 
“Open Surgical Aortic Repair”) AND (“Endovascular Aor-
tic Repair” OR “EVAR”) AND (“Guidelines” OR “Practice 
Guidelines”) AND (“Real-World Outcomes” OR “Clinical 
Outcomes”). The search was restricted to articles, reviews, 
and clinical trials published in English between 2020 and 
2025, yielding 120 results. After screening abstracts, 108 
studies were selected. Following a full-text review, 98 
articles were ultimately included based on study quali-
ty. The quality appraisal framework by DiCenso et al.15 
was applied to assess the rigor of the studies, evaluating 
aspects such as the research problem, literature review, 
study design, sample selection, data collection, results, 
and limitations.

Results

Guidelines for elective AAA repair

Preoperative considerations
A thorough preoperative assessment is crucial in deter-
mining the best approach for elective AAA repair. One 
of the key factors infl uencing the decision between OSR 
and EVAR is vascular anatomy assessment. Key anatomi-
cal considerations include the length and angulation of 

Highlights:
•  Open vs. endovascular repair – Open surgical repair (OSR) offers durability, while endovascular aortic repair (EVAR) reduces early mortality but 

requires lifelong follow-up.
• Real-world data – EVAR has lower short-term risk but higher reintervention and late rupture rates than OSR.
•  Complex aneurysms – Fenestrated and branched endovascular aortic repair (fEVAR/bEVAR) expand repair options but require further study on 

long-term durability.
• Technological advances – Artifi cial intelligence (AI) and computational modeling enhance preoperative planning and patient selection.
• Surveillance needs – Standardized post-EVAR monitoring is essential to detect complications and improve outcomes.
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the aortic neck, the presence of thrombus or calcifi cation, 
and the involvement of iliac arteries. If the aneurysm ex-
hibits complex morphology, such as severe neck angulati-
on or an inadequate landing zone for a stent graft, OSR is 
typically the preferred option.16,17

Risk stratifi cation plays a vital role in assessing a pa-
tient’s candidacy for surgery. Cardiovascular risk is par-
ticularly important, as many AAA patients have under-
lying coronary artery disease. Preoperative evaluation 
includes ECG, echocardiography, and functional stress 
testing in high-risk individuals. Pulmonary assessment is 
also necessary, especially in patients with chronic obstruc-
tive pulmonary disease, where pulmonary function tests 
can predict respiratory complications. Additionally, renal 
function must be assessed using estimated glomerular 
fi ltration rate to prevent contrast-induced nephropathy 
during imaging procedures. Frailty and sarcopenia are in-
creasingly recognized as predictors of poor surgical out-
comes, making nutritional assessment and frailty scoring 
crucial in elderly or high-risk patients.18,19

Computed tomography angiography (CTA) is the gold 
standard for preoperative evaluation, providing detailed 
three-dimensional visualization of the aneurysm. Mag-
netic resonance angiography (MRA) serves as an alterna-
tive for patients with renal impairment or contrast aller-
gies. Ultrasonography is commonly used for screening 
and monitoring small aneurysms but is insuffi cient for 
surgical planning. These imaging modalities allow for 
precise selection of the optimal surgical technique and 
help guide the decision between OSR and EVAR.20,21

Open surgical repair (OSR)
OSR remains a critical option for AAA management, par-
ticularly in cases where EVAR is not feasible due to ana-
tomical constraints. OSR is preferred in younger patients 
with a long-life expectancy, as it provides superior long-
-term durability. Additionally, aneurysms with short or 
severely angulated necks, signifi cant thrombus burden, 
or extensive iliac involvement are often unsuitable for 
EVAR. Infected aneurysms, mycotic AAAs, and cases whe-
re EVAR is contraindicated due to hostile anatomy also 
warrant OSR.22,23

The procedure involves a midline laparotomy or retro-
peritoneal approach to access the aneurysmal aorta. Once 
the aorta is exposed, proximal and distal clamping is per-
formed to control blood fl ow, followed by aneurysm sac 
opening and thrombus removal. A synthetic graft is then 
sutured into place, replacing the diseased segment, after 
which circulation is restored, and the abdominal wall is 
closed. This method provides long-lasting structural in-
tegrity and eliminates the risk of endoleaks, which are 
common in EVAR.24,25 

Graft selection in OSR is a crucial consideration. Dacron 
(polyester) grafts are the most commonly used due to 
their durability and biocompatibility. Expanded polytet-
rafl uoroethylene grafts serve as an alternative, offering 
similar performance. The choice of graft material depends 
on surgeon preference and patient-specifi c factors.26,27

Postoperative care for OSR involves intensive monitor-
ing in an intensive care unit (ICU) setting, focusing on 
hemodynamic stabilization, pain management, and early 
mobilization. Complications may arise, including cardiac 

events such as myocardial infarction and arrhythmias, 
pulmonary complications like atelectasis and pneumonia, 
renal dysfunction, and surgical site complications such as 
anastomotic leaks or graft infections. Despite these risks, 
OSR remains the gold standard for long-term durability, 
with lower rates of secondary interventions compared to 
EVAR.28–30

Endovascular aortic repair (EVAR)
EVAR has emerged as a less invasive alternative to OSR, 
particularly for elderly patients or those with signifi cant 
comorbidities. The ESVS recommends EVAR for patients 
with favorable aortic anatomy, including a proximal neck 
length of at least 15 mm and a neck angulation of less 
than 60 degrees.31 EVAR is also preferred in patients at 
a higher surgical risk, such as those with severe cardiac 
or pulmonary disease, who may not tolerate the stress of 
open surgery. Additionally, patients with rapidly expand-
ing or symptomatic AAAs are prime candidates for EVAR, 
as it allows for quicker recovery and shorter hospital stays 
compared to OSR.22,23,25,32

Several types of stent grafts are available for EVAR, 
each designed to accommodate different anatomical 
challenges. Standard EVAR devices are suitable for in-
frarenal aneurysms with favorable neck anatomy, while 
fenestrated EVAR (fEVAR) and branched EVAR (bEVAR) 
are used for more complex cases where the aneurysm ex-
tends near the renal or visceral arteries. Fixation methods 
vary, with suprarenal fi xation offering better stability in 
challenging necks, while infra-renal fi xation is appropri-
ate for less complex cases.33,34 

The fi eld of EVAR continues to advance, with newer 
stent graft technologies improving outcomes. Polymer-
based sealing technology has been introduced to mini-
mize endoleak risk and enhance graft stability.35 Low-pro-
fi le delivery systems enable the use of EVAR in patients 
with small iliac arteries, reducing access complications. 
Additionally, bioengineered grafts are being developed 
to improve long-term patency and reduce thrombogenic-
ity, further refi ning the effectiveness of the procedure.36 

Perioperative imaging is a key component of EVAR 
success. Fluoroscopy and contrast angiography are used 
intraoperatively to ensure proper graft placement and 
deployment, while intravascular ultrasound (IVUS) can 
provide additional real-time guidance. The success of 
EVAR, both initially and over the long term, relies on an 
accurate baseline evaluation of aortic morphology.37,38 
This includes assessing fi xation and sealing landing zones, 
as well as obtaining precise measurements to ensure the 
appropriate selection of a stent graft (Table 1).39

Postoperatively, patients require lifelong surveillance, 
as EVAR is associated with potential long-term complica-
tions such as endoleaks, graft migration, and aneurysm 
sac enlargement. The recommended follow-up regimen 
includes CTA at 1 month, 6 months, and annually there-
after, with duplex ultrasound as an alternative for long-
term monitoring in stable cases.40

While EVAR offers signifi cant benefi ts in terms of 
reduced operative risk and shorter recovery time, its 
long-term durability remains a concern, necessitating 
continued imaging surveillance and possible secondary 
interventions. The ESVS emphasizes the importance of 
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individualized patient selection, taking into account ana-
tomic suitability, life expectancy, and institutional exper-
tise to achieve optimal outcomes.31

A crucial but often overlooked aspect of AAA repair 
is its impact on cerebral perfusion and neurological out-
comes. Research on adaptive cerebral perfusion strategies 
during aortic reconstruction, such as off-pump axillo-axil-
lary bypass, suggests that optimizing perfusion pathways 
can reduce the risk of ischemic injury.41 While OSR in-
volves aortic cross-clamping, which can transiently reduce 
cerebral blood fl ow, EVAR may also pose risks related to 
embolization of atherosclerotic debris, potentially lead-
ing to perioperative strokes or cognitive decline.42

Although the ESVS does not yet provide defi nitive rec-
ommendations on neurological monitoring during AAA 
repair, there is growing interest in utilizing neuromoni-
toring techniques and tailored perfusion strategies to 
minimize cerebral ischemic risk. Future studies are needed 
to evaluate whether specifi c neuroprotective measures 
should be integrated into routine AAA management pro-
tocols.42

Role of AI and computational modeling 
in preoperative planning
Artifi cial intelligence (AI) and computational modeling 
are transforming preoperative planning by enabling pre-
cise, patient-specifi c simulations that predict procedural 
outcomes and optimize device selection. Computational 
models, similar to those used in heart valve research, can 
evaluate hemodynamic changes, graft positioning, and 
potential risks in both OSR and EVAR. These models allow 
surgeons to anticipate challenges, improve procedural ef-
fi ciency, and enhance patient safety.43,44

AI algorithms can also assist in automating aneurysm 
surveillance, identifying subtle changes in aneurysm mor-
phology that may indicate the risk of rupture or the need 
for reintervention. By integrating AI-driven insights with 
clinical expertise, surgeons can make more informed, 
data-driven decisions that improve both short- and long-
term outcomes.44

Need for standardized long-term surveillance 
protocols post-EVAR
One of the critical challenges in EVAR management is the 
lack of standardized long-term surveillance protocols.45 
While regular imaging is essential to detect endoleaks, 
stent migration, and sac enlargement, the frequency, mo-
dality, and duration of follow-up remain variable across 
institutions. The ESVS emphasizes the need for lifelong 
surveillance, but further consensus is required to establish 
uniform protocols that balance effi cacy, cost-effective-
ness, and patient compliance.31

Future studies should explore the use of low-radiation 
imaging techniques, such as contrast-enhanced ultra-
sound, and evaluate the potential of wearable sensors or 
remote monitoring tools to streamline follow-up care. By 
standardizing surveillance practices, healthcare systems 
can reduce unnecessary imaging, improve early detection 
of complications, and enhance patient quality of life.31

Perioperative and long-term outcomes

Short-term and perioperative outcomes
The perioperative period is a critical phase in AAA repair, 
with signifi cant differences in outcomes between OSR and 
EVAR. OSR is associated with higher operative mortality 
due to its invasive nature. The procedure requires a major 
abdominal incision, aortic cross-clamping, and prolonged 
anesthesia, all of which contribute to an increased risk of 
cardiac, pulmonary, and renal complications. Studies indi-
cate that the perioperative mortality rate for OSR ranges 
between 3–5%, with higher rates observed in patients 
with advanced age, signifi cant comorbidities, or prior car-
diovascular disease. Additionally, OSR results in a longer 
hospital stay, typically exceeding 7–10 days, with many 
patients requiring admission to an ICU for postoperative 
monitoring and hemodynamic stabilization.25,27,28

In contrast, EVAR has signifi cantly lower periopera-
tive mortality, with reported rates of 1–2%, making it the 
preferred option for high-risk surgical candidates. The 
minimally invasive nature of EVAR eliminates the need 
for a major laparotomy and aortic clamping, thereby 
reducing intraoperative bleeding and stress on the car-
diovascular system. Patients undergoing EVAR generally 
experience shorter hospital stays, averaging 2–4 days, and 
have a faster postoperative recovery, allowing for early 
ambulation and discharge. However, while the initial 
surgical risk is lower, EVAR is not without complications. 
The most notable perioperative risks include endoleaks, 
which occur when blood continues to fl ow into the an-
eurysm sac despite the presence of the stent graft. En-
doleaks, classifi ed into various types, may require second-
ary interventions if they result in continued aneurysm 
growth or rupture risk (Fig. 1). Other early complications 
include access site hematomas, iliac artery injuries, and 
renal dysfunction due to contrast exposure during endo-
graft placement.13,23

Long-term outcomes
Long-term outcomes play a crucial role in determining 
the best approach for AAA repair, as both OSR and EVAR 
have distinct advantages and challenges over extended 
follow-up periods. OSR remains the gold standard in 

Table 1 – Key imaging assessments for aortic aneurysm evaluation 
and repair planning

Key imaging 
assessments

Factors considered

Proximal neck Suitability for cross-clamping (length, 
diameter, angulation, calcifi cation, 
atherothrombosis)

Iliac arteries Patency, tortuosity, aneurysm presence, 
pelvic circulation

Access vessels Lower limb circulation and vessel 
condition

Visceral arteries Patency and accessory renal arteries

Aneurysm presence Identifi cation of additional aneurysms 
(visceral, thoracic)

Aortic degeneration Shaggy aorta, plaque formation, 
thrombi

Venous & organ 
anomalies

Renal and caval vein patency, kidney 
positioning
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terms of durability, with studies demonstrating low rates 
of reintervention and excellent long-term aneurysm ex-
clusion. The primary advantage of OSR is its permanent 
anatomical repair, as the aneurysm sac is completely re-
moved, and the graft is sutured directly to healthy aortic 
tissue. This signifi cantly reduces the risk of future compli-
cations, and most patients require minimal surveillance 
beyond routine clinical follow-ups. OSR is associated 
with lower rates of late graft complications, such as in-
fection, occlusion, and anastomotic aneurysm formation, 
compared to EVAR. However, the long-term risks of OSR 
include incisional hernias, adhesions, and, in rare cases, 
graft thrombosis or pseudoaneurysm formation.24,28,38 

Conversely, while EVAR provides a less invasive initial 
treatment, it is associated with higher long-term compli-
cations and reintervention rates. One of the most signifi -
cant concerns is stent graft migration, which occurs when 
the endograft shifts from its original position due to 
aortic remodeling or inadequate fi xation. Migration can 
lead to endoleaks, sac expansion, and aneurysm rupture, 
necessitating secondary procedures. Another notable risk 
is graft infection, although rare, it carries high morbidity 
and mortality when it occurs, often requiring complete 
endograft removal and OSR conversion. Additionally, 
continued aneurysm sac growth despite EVAR placement 
is a well-documented issue, leading to the necessity for 
lifelong imaging surveillance and potential secondary in-
terventions.37,39,40

Due to the risk of complications, post-EVAR surveillance 
protocols are stringent, with CTA imaging recommended 
at 1 month, 6 months, and annually thereafter. Duplex 
ultrasound is an alternative for long-term monitoring in 
stable cases, particularly for patients with impaired renal 
function who may not tolerate frequent contrast-based 
imaging. Patients who undergo OSR, in contrast, require 

less intensive follow-up, often limited to clinical assess-
ments and occasional imaging if symptoms arise.46,47

Studies analyzing the outcomes of elective 
endovascular and open surgical approaches 
for abdominal aortic aneurysm repair
The fi ndings of the meta-analysis by Powell et al. (2017) 
indicated that EVAR resulted in lower mortality within 
the fi rst six months (3.3% vs. 5.3%). However, beyond 
this period, there was no signifi cant difference in mor-
tality between the two approaches. Reintervention rates 
were higher in the EVAR group, although when laparot-
omy-based complications were factored in, as seen in the 
OVER trial, the difference became less signifi cant.48

Giannopoulos et al. (2020) in their meta-analysis 
showed no substantial difference in overall mortality or 
aneurysm-related deaths between EVAR and open sur-
gery after four to eight years of follow-up. However, the 
EVAR group exhibited a higher reintervention rate (29% 
vs. 15%), highlighting a key long-term drawback of the 
procedure.49

Antoniou et al. (2020) analyzed data from seven RCTs 
involving 2983 patients from 1999 to 2011. Their study 
confi rmed that EVAR was associated with a lower mor-
tality rate within 30 days (odds ratio [OR] 0.36) and six 
months (hazard ratio [HR] 0.62). The risk of aneurysm-
related deaths was also lower in the short term (HR 0.42), 
but after eight years, mortality increased signifi cantly (HR 
5.12). Additionally, the EVAR group had higher rates of 
reintervention (HR 2.13), aneurysm rupture (OR 5.08), 
and death due to rupture (OR 3.57) beyond eight years.50

Bulder et al. (2019) conducted a large-scale study in-
corporating data from 189,022 patients between 1993 
and 2015, including four RCTs, 20 registry-based studies, 
and 29 cohort studies. Their analysis found that EVAR sig-

Fig. 1 – The image illustrates the fi ve types of endoleaks associated with endovascular aneurysm repair (EVAR) for abdominal aortic aneu-
rysms (AAA). Endoleaks after endovascular aneurysm repair (EVAR) are classifi ed into fi ve types. Type 1 occurs due to an inadequate graft 
seal, leading to direct pressurization of the aneurysm sac, requiring urgent intervention. Type 2 results from retrograde fl ow from aortic 
side branches, often monitored unless aneurysm expansion occurs. Type 3 involves graft defects or modular disconnection, necessitating 
immediate repair. Type 4 is due to graft wall porosity and typically resolves spontaneously. Type 5 (endotension) is aneurysm sac expansi-
on without a detectable leak, requiring close monitoring. Management varies, with urgent repair for high-risk types and observation for 
others.

Type 1 Type 2 Type 3 Type 4 Type 5
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nifi cantly reduced 30-day mortality (1.2% vs. 3.2%) com-
pared to open surgery. However, beyond this period, the 
survival advantage diminished, and long-term mortality 
rates were comparable between the two approaches.51

Li et al. (2019) included 299,784 patients in their study 
from 1999 to 2018, using data from three RCTs and 68 
cohort studies. Their fi ndings indicated that EVAR was 
associated with higher overall mortality (OR 1.19), in-
creased reintervention rates (OR 2.12), and a higher risk 
of secondary aneurysm rupture (OR 2.47) within fi ve to 
nine years. In follow-up beyond ten years, the need for 
reintervention (OR 2.47) and secondary rupture risk (OR 
8.10) remained elevated, reinforcing concerns regarding 
long-term durability.32

Yokoyama et al. (2020) in an analysis of four RCTs and 
seven propensity score-matched studies reported that 
EVAR was associated with lower perioperative mortality 
(risk ratio [RR] 0.39). However, mortality rates varied over 
time, with a higher risk observed between two and six 
years, but no signifi cant differences beyond ten years.52

Alothman et al. (2020) studied 61,379 patients recruit-
ed between 2004 and 2017, incorporating data from four 
RCTs and 12 cohort studies. Their fi ndings revealed that 
EVAR was associated with lower perioperative mortality 
(1.2% vs. 4.5%), but the long-term risk of late sac rupture 
(1.8% vs. 0.4%) and the need for reintervention (OR 1.94) 
were signifi cantly higher compared to open repair.53

Ruptured AAA: emergency repair 
considerations

Outcomes of open vs. endovascular repair in rAAA
Ruptured abdominal aortic aneurysm (rAAA) is a cata-
strophic vascular emergency with high mortality rates, 
requiring immediate surgical intervention. The choice 
between OSR and EVAR depends on patient stability, 
anatomical feasibility, and institutional expertise. EVAR 
has become the preferred approach in anatomically suit-
able patients, given its lower perioperative mortality and 
reduced physiological stress. However, OSR remains the 
standard option when EVAR is not feasible, particularly 
in cases with challenging anatomy, failed endovascular 
access, or hemodynamic instability requiring direct aortic 
control.54–56

EVAR for rAAA is associated with a signifi cantly lower 
30-day mortality rate, ranging from 20% to 35%, com-
pared to OSR, where mortality can exceed 40–50% in 

some studies (Table 2).31 The minimally invasive nature of 
EVAR eliminates the need for aortic cross-clamping and 
extensive surgical exposure, thereby reducing intraopera-
tive blood loss, ischemic injury, and multi-organ failure. 
Additionally, EVAR allows for shorter operative times, 
which is crucial in critically ill patients. However, its suc-
cess is highly dependent on anatomical suitability, includ-
ing adequate proximal neck length and iliac artery access. 
In cases where EVAR is not an option due to anatomi-
cal constraints, OSR remains the only life-saving alterna-
tive.51,53,54

Despite its advantages, EVAR is not without complica-
tions. Endoleaks, particularly Type 1, are a major concern, 
as they can lead to persistent aneurysm sac pressuriza-
tion and rupture, necessitating secondary intervention. 
Additionally, long-term durability concerns mean that 
patients undergoing EVAR for rAAA require lifelong sur-
veillance to monitor for graft migration, stent fractures, 
or late aneurysm expansion. OSR, while more invasive, of-
fers a defi nitive repair with lower rates of reintervention, 
making it preferable in younger patients with long life 
expectancy and good physiological reserves.58–60

Perioperative management strategies: permissive 
hypotension and aortic occlusion balloon
The management of rAAA extends beyond the choice of 
repair technique and involves critical perioperative strat-
egies to improve survival. One of the key principles in 
damage control resuscitation is permissive hypotension, 
a strategy aimed at maintaining a systolic blood pressure 
of 50–70 mmHg to prevent excessive hemorrhage before 
defi nitive repair.61,62 The ESVS recommend avoiding ag-
gressive fl uid resuscitation, as excessive volume replace-
ment can dislodge clots, exacerbate bleeding, and worsen 
coagulopathy. Controlled hypotension until aortic con-
trol is achieved has been associated with better outcomes 
and reduced perioperative mortality.31

Another adjunct to rAAA management is the use of 
an aortic occlusion balloon, particularly in patients pre-
senting in profound hemorrhagic shock. This technique 
involves temporary infl ation of a balloon catheter within 
the aorta to control bleeding and improve perfusion to 
the brain and heart. Resuscitative Endovascular Balloon 
Occlusion of the Aorta (REBOA) has emerged as a promis-
ing tool, allowing time for resuscitation and defi nitive re-
pair. REBOA can be benefi cial in select cases, particularly 
when there is delayed surgical access or need for rapid 

Table 2 – Perioperative mortality rates in randomized controlled trials comparing EVAR and OSR for rAAA

RCT Country Study period Number of patients (n) 30-day mortality rate (%)

Nottingham, 200657 United Kingdom 2002–2004 32 53 (EVAR) vs 53 (OSR)

AJAX, 201358 Netherlands 2004–2011 116 28 (EVAR) vs 29 (OSR)

IMPROVE, 201459 United Kingdom 2009–2013 613 35 (EVAR) vs 37 (OSR)

ECAR, 201560 France 2008–2013 107 18 (EVAR) vs 24 (OSR)

Summary 868 32.6 (EVAR) vs 34.9 (OSR)

AJAX – Amsterdam Acute Aneurysm Trial; ECAR – Endovascular or Open Surgery for Ruptured Aortoiliac Aneurysms; EVAR – endovascular 
aneurysm repair; IMPROVE – Immediate Management of Patients with Ruptured Aneurysm: Open vs. Endovascular Repair; OSR – open 
surgical repair; rAAA – ruptured abdominal aortic aneurysm; RCT – randomized controlled trial. 
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hemorrhage control in non-operating room settings. 
However, prolonged occlusion may lead to ischemic com-
plications, including visceral and spinal cord ischemia, ne-
cessitating careful patient selection and monitoring.63,64

The successful placement of a REBOA balloon catheter 
device depends on various factors, including the clinical 
scenario, the expertise of the operator, and the specifi c 
characteristics of the REBOA catheter. The optimal po-
sitioning of the catheter is determined based on three 
anatomical aortic zones (Fig. 2) and is guided by the sus-
pected source of hemorrhage.

For managing severe pelvic or junctional (i.e., noncom-
pressible inguinal) bleeding, the catheter should ideally 
be positioned between the renal arteries and the aortic 
bifurcation, a region referred to as zone 3.65 If bleeding 

persists despite occlusion in zone 3 or if there is uncon-
trolled abdominal or pelvic hemorrhage, the catheter 
should be placed within the descending aorta, specifi cally 
between the left subclavian artery and the celiac trunk, 
which is classifi ed as zone 1. Zone 2, located between the 
celiac artery and the renal arteries, is generally not rec-
ommended for REBOA placement due to potential risks 
of mesenteric and renal ischemia.63

Hemodynamic stabilization is another crucial aspect 
of perioperative care. Massive transfusion protocols 
(MTPs) are recommended to counteract coagulopathy 
and minimize dilutional effects of crystalloids.66 The use 
of tranexamic acid (TXA), an antifi brinolytic agent, has 
shown promise in reducing perioperative bleeding and 
improving survival.67 Early antibiotic administration is also 
essential to mitigate infectious complications, particularly 
in patients undergoing prolonged operative times or re-
quiring extensive surgical dissection.68

Real-world data on mortality and survival rates
Despite advances in surgical techniques and periopera-
tive management, rAAA continues to have a high overall 
mortality rate. Even with timely intervention, mortality 
rates remain between 30% and 50%, with delays in di-
agnosis and treatment contributing signifi cantly to poor 
outcomes. Pre-hospital deaths account for a substantial 
proportion of mortality, with studies indicating that up 
to 80% of patients with rAAA die before reaching the 
hospital. Among those who undergo repair, the 30-day 
mortality for OSR is approximately 40–50%, whereas 
EVAR has improved early survival with a 20–35% mortal-
ity rate, particularly in patients managed at high-volume 
centers with specialized vascular teams.57–59

In terms of long-term survival, studies suggest that 
patients who survive the perioperative period have rela-
tively good prognosis, particularly those who undergo 
EVAR with minimal perioperative complications. Howev-
er, late mortality remains a concern, with many patients 
having underlying cardiovascular disease that contrib-
utes to non-aneurysm-related deaths. Reintervention 
rates for EVAR-treated rAAA are higher than OSR, pri-
marily due to endoleaks, graft migration, and aneurysm 
sac expansion, reinforcing the need for lifelong imaging 
surveillance.57,60

Population-based studies indicate that institutional 
factors, such as surgical expertise, availability of hybrid 
operating rooms, and adherence to modern resuscita-
tion protocols, signifi cantly impact survival. High-volume 
vascular centers with dedicated aneurysm teams tend 
to have better outcomes, highlighting the importance 
of regionalized care and centralized expertise for rAAA 
management. Furthermore, pre-hospital recognition and 
expedited transport to specialized centers can improve 
survival rates by reducing time to defi nitive treatment.57,58

Complex AAA Repair

Management of juxtarenal 
and thoracoabdominal aneurysms
Complex abdominal aortic aneurysms (AAA), including 
juxtarenal and thoracoabdominal aneurysms (TAAA), 
pose signifi cant challenges in vascular surgery due to 

Fig. 2 – Anatomical zones of aortic occlusion for REBOA (Resusci-
tative Endovascular Balloon Occlusion of the Aorta). The aorta is 
divided into three anatomical zones to guide balloon catheter pla-
cement based on the site of hemorrhage. Zone 1: Extends from 
the origin of the left subclavian artery to the celiac trunk; used 
for intra-abdominal or uncontrolled pelvic hemorrhage. Zone 2: 
Located between the celiac trunk and the renal arteries; generally 
avoided due to the risk of mesenteric and renal ischemia. Zone 3: 
Spans from the lowest renal artery to the aortic bifurcation; used 
primarily for isolated pelvic or junctional (e.g., inguinal) bleeding. 
The catheter is introduced via the femoral artery, with placement 
confi rmed by anatomical landmarks or imaging.

Femoral 
artery

Arterial 
access
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their involvement of critical branches supplying the renal, 
visceral, and spinal cord circulation. Juxtarenal aneurysms 
extend up to or involve the renal arteries, while TAAA in-
volve the thoracic and abdominal aorta, often requiring 
extensive revascularization strategies.69,70 Given the high 
morbidity and mortality associated with traditional open 
repair in these cases, modern endovascular and hybrid 
techniques have evolved to improve patient outcomes.

Patient selection for complex AAA repair should con-
sider anatomic feasibility, comorbidities, and long-term 
durability. OSR remains the gold standard in younger, 
low-risk patients, fenestrated and branched EVAR (fE-
VAR/bEVAR) have emerged as less invasive alternatives, 
reduced perioperative risk while maintaining effective 
aneurysm exclusion. In high-risk patients with signifi cant 
comorbidities, hybrid approaches combining open revas-
cularization with endovascular aneurysm exclusion can 
provide tailored solutions for challenging anatomy.71–73

Fenestrated and branched EVAR
(fEVAR/bEVAR) vs. OSR
For juxtarenal and thoracoabdominal aneurysms, OSR re-
mains a durable and defi nitive approach, but it carries 
substantial risks due to extensive surgical dissection, pro-
longed aortic cross-clamping, and potential organ isch-
emia. The mortality rate for TAAA repair with OSR can 
reach 15–20%, with signifi cant risks of paraplegia, renal 
failure, and respiratory complications. Therefore, in pa-
tients with high surgical risk, minimally invasive alterna-
tives such as fEVAR and bEVAR have gained increasing 
acceptance.72,73

Fenestrated EVAR (fEVAR) is designed for juxtarenal 
AAA, incorporating customized fenestrations in the endo-
graft to accommodate renal and visceral arteries, preserv-
ing perfusion while excluding the aneurysm. Branched 
EVAR (bEVAR) extends this concept to TAAA, using pre-
loaded or in situ branch designs to maintain fl ow to the 
celiac, superior mesenteric, and renal arteries. Compared 
to OSR, fEVAR/bEVAR have demonstrated lower periop-
erative mortality (5–10%) and reduced hospital stays, but 
they require precise imaging planning, advanced opera-
tor skills, and lifelong surveillance to prevent endoleaks, 
branch occlusion, and graft migration.69,70,73

However, fEVAR and bEVAR have limitations, includ-
ing device availability, complex procedural planning, and 
increased radiation exposure during implantation. Ad-
ditionally, long-term durability remains a concern, with 
reported higher reintervention rates compared to OSR. 
The ESVS suggest that younger patients with long life ex-
pectancy should still be considered for OSR, while fEVAR/
bEVAR should be reserved for patients at high risk for 
open surgery who have suitable anatomy.72,73

Hybrid approaches combining open 
and endovascular techniques
In cases where neither OSR nor full endovascular repair is 
feasible, hybrid repair strategies provide a valuable alter-
native, combining open surgical debranching with endo-
vascular aneurysm exclusion. Hybrid repair is particularly 
useful for patients with extensive TAAA who are not suit-
able for total endovascular repair due to anatomic com-
plexity or unsuitable access vessels.74,75

Hybrid techniques involve surgical revascularization of 
visceral or renal arteries, followed by endovascular aneu-
rysm exclusion using a stent graft. This allows for a less 
invasive approach compared to traditional OSR, while 
maintaining durable visceral perfusion and aneurysm ex-
clusion. The ESVS note that hybrid repair reduces opera-
tive times and minimizes the need for prolonged aortic 
cross-clamping, thereby decreasing the risks of spinal cord 
ischemia and renal failure. However, it remains a complex 
procedure requiring expertise in both open vascular sur-
gery and advanced endovascular techniques.75,76

One of the major concerns with hybrid repair is the 
potential for graft complications and anastomotic ste-
nosis at revascularized branches. Additionally, long-term 
outcomes are still under investigation, with some studies 
suggesting higher reintervention rates compared to OSR. 
Therefore, hybrid repair is recommended in cases where 
total endovascular repair is not possible but full OSR is 
too risky.74–76

Real-world outcomes 
and clinical decision making

Clinical trials and registry data
The comparison between OSR and endovascular aortic re-
pair EVAR has been extensively studied through random-
ized controlled trials (RCTs) and national registry data. 
The ESVS Guidelines incorporate fi ndings from key stud-
ies that evaluate perioperative and long-term outcomes 
in different patient populations.31

Several landmark RCTs have shaped modern AAA man-
agement. The EVAR-1 trial, a pivotal study, demonstrated 
that EVAR signifi cantly reduces 30-day mortality com-
pared to OSR (1.7% vs. 4.7%). However, it also revealed 
that EVAR has higher reintervention rates and no signifi -
cant long-term survival advantage over OSR. Similarly, 
the OVER trial (Open vs. Endovascular Repair) confi rmed 
that EVAR offers early survival benefi ts but requires on-
going surveillance and secondary interventions. The 
EVAR-2 trial, focusing on patients deemed unfi t for OSR, 
showed that EVAR does not improve survival in patients 
with severe comorbidities, emphasizing the importance 
of careful patient selection (Table 3).31 

Registry data from large-scale databases such as the 
Vascular Quality Initiative (VQI),84 National Surgical Qual-
ity Improvement Program (NSQIP),85 and European reg-
istries provide real-world insights into AAA repair out-
comes. These data sets highlight that EVAR adoption has 
increased signifi cantly over the past two decades, now 
accounting for over 70% of elective AAA repairs. How-
ever, registry studies also reinforce concerns regarding 
long-term durability, showing that EVAR-treated patients 
have higher rates of late complications, such as endole-
aks, compared to OSR. Additionally, nationwide studies 
indicate that outcomes are signifi cantly infl uenced by 
hospital volume and surgeon experience, with high-vol-
ume centers achieving better results for both OSR and 
EVAR.84,85

The ESVS recommend leveraging RCT data and registry 
fi ndings to guide clinical decision-making, ensuring that 
treatment choices are aligned with evidence-based best 
practices and real-world outcomes.31
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Shared decision making
Given the complexity of AAA repair, shared decision-
making (SDM) is essential in selecting the optimal treat-
ment approach. International guidelines emphasize that 
patients should be actively involved in discussions regard-
ing their surgical options, balancing risks, benefi ts, and 
personal preferences to achieve the best individualized 
care.86

A major factor infl uencing the decision between OSR 
and EVAR is patient comorbidities and life expectancy. 
Younger patients with a long-life expectancy may benefi t 
more from OSR due to its superior long-term durability 
and lower reintervention rates. In contrast, elderly pa-
tients or those with signifi cant comorbidities may be bet-
ter suited for EVAR, given its lower perioperative risk and 
faster recovery. Additionally, anatomic suitability plays 
a crucial role, as not all patients have favorable vascu-
lar anatomy for EVAR. Short or severely angulated aortic 
necks, extensive iliac disease, and thrombus burden may 
limit EVAR feasibility, necessitating consideration of OSR 
or hybrid approaches.86,87

Cost-effectiveness is another critical component of 
SDM. While EVAR has a higher upfront cost due to stent 
graft technology and frequent postoperative imaging, it 
often results in shorter hospital stays and reduced ICU uti-
lization, making it more economically favorable in high-
risk patients. Conversely, OSR, though more invasive, may 
be more cost-effective in younger patients, as it elimi-
nates the need for lifelong surveillance and repeat inter-
ventions.86,88 The ESVS stress the importance of healthcare 
resource utilization, recommending that treatment deci-
sions consider both clinical outcomes and economic im-
plications.31

Ultimately, AAA repair should be tailored to the indi-
vidual, integrating patient goals, risk tolerance, anatomic 
suitability, and long-term prognosis. The increasing role 
of multidisciplinary teams, including vascular surgeons, 
anesthesiologists, and geriatric specialists, helps en-

sure that patients receive personalized, evidence-based 
care.86,87

Conclusion

The choice between open surgical repair (OSR) and en-
dovascular aortic repair (EVAR) for abdominal aortic an-
eurysms (AAA) depends on patient factors, anatomy, and 
long-term durability. EVAR offers lower perioperative 
mortality, shorter hospital stays, and faster recovery, but 
requires lifelong surveillance due to higher reinterven-
tion rates. OSR remains the gold standard for younger 
patients and complex anatomies, offering superior long-
term durability.

For ruptured AAA, EVAR improves early survival in suit-
able patients, while OSR is necessary for unstable cases. 
Fenestrated and branched EVAR expand treatment op-
tions for complex aneurysms but require further study on 
durability.

Patient-centered decision-making, guided by clinical 
trials and registry data, is essential for optimal outcomes. 
Future advancements in AI-driven planning, stent tech-
nology, and standardized surveillance protocols may im-
prove durability and cost-effectiveness. Ongoing research 
is crucial to refi ning treatment strategies and enhanc-
ing long-term survival in AAA patients. By integrating 
cutting-edge advancements with clinical evidence, this 
article provides a forward-looking perspective on AAA 
management, guiding future research and improving pa-
tient outcomes.
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Table 3 – Clinical trials and registry data comparing OSR and EVAR for abdominal aortic repair

Study Country Recruitment 
period

Patients (n) Main fi ndings

EVAR-177–79 UK 1999–2003 1082 Reduced perioperative mortality in EVAR (1.7% vs. 4.7%). Early survival 
benefi t lost after two years, but long-term survival remained similar. 
Increased aneurysm-related mortality after eight years (7% vs. 1%), 
primarily due to secondary aneurysm sac rupture. Re-intervention rates 
were higher for EVAR.

DREAM80,81 The Neth-
erlands & 
Belgium

2000–2003 351 Lower perioperative mortality in EVAR (1.2% vs. 4.6%). Survival advantage 
disappeared by the end of the fi rst year, with comparable long-term 
survival (38.4% vs. 41.7% after 12–15 years). Re-intervention rate higher in 
EVAR (86.4% vs. 65.1%).

OVER82 USA 2002–2008 881 Lower perioperative mortality for EVAR (0.5% vs. 3%). Early survival ben-
efi t observed up to three years but not beyond. No signifi cant differences 
in re-intervention rates, quality of life, cost, or cost-effectiveness.

ACE 83 France 2003–2008 316 No difference in perioperative mortality rates (1.3% vs. 0.6%). Long-term 
survival showed no variation up to three years. EVAR had higher re-
intervention rates (16% vs. 2.4%).

Summary of randomized trials comparing EVAR and open surgery for abdominal aortic aneurysm. ACE – Aneurysms de l’aorte abdominale 
trial comparing open repair vs. endoprosthesis; DREAM – Dutch Randomized Endovascular Aneurysm Management trial; EVAR – endo-
vascular aneurysm repair; OVER – Open vs. Endovascular Repair of Abdominal Aortic Aneurysms trial. 

493_504_Prehledovy_clanek_Ibn_Sidiki.indd   501493_504_Prehledovy_clanek_Ibn_Sidiki.indd   501 19/09/2025   14:17:2419/09/2025   14:17:24



502 Open vs. Endovascular Aortic Repair

Ethical statement 
Not required. 

Data availability statement 
Data is available on request from authors.

Authors’ contributions statement
Abubakar I. Sidik: conceptualization, data curation, for-
mal analysis, methodology, writing – original draft, writ-
ing – review and editing. Vladislav V. Dontsov: methodol-
ogy, visualization. Maxim L. Khavandeev: methodology, 
visualization. Grigorii A. Esion: data curation, formal 
analysis. Ivan G. Karpenko: writing – review and editing, 
visualization. Dmitriy Sobolev: software, methodology. 
Md Limon Hossain: writing – original draft, formal analy-
sis. Abdulmajid Ilyas Shafi i: data curation, formal analysis. 
Ahlam Derrar: writing – review and editing, visualization. 
Farjana Najneen: data curation, writing – original draft. 
Gulten Ak: data curation, writing – original draft. Deb-
raj Ghosh: data curation, writing – original draft. Oralee 
Bonifacio Parera: data curation, formal analysis.

References
 1. Johnston KW, Rutherford RB, Tilson MD, et al. Suggested 

standards for reporting on arterial aneurysms. J Vasc Surg. 
1991;13:452–458

 2. McGregor JC, Pollock JG, Anton HC. The value of 
ultrasonography in the diagnosis of abdominal aortic 
aneurysm. Scott Med J 1975;20:133–137. 

 3. Bahia SS, Vidal-Diez A, Seshasai SRK, et al. Cardiovascular risk 
prevention and all-cause mortality in primary care patients 
with an abdominal aortic aneurysm. British Journal of Surgery. 
2016;103:1626–1633.

 4. Sidloff D, Stather P, Dattani N, et al. Aneurysm global 
epidemiology study public health measures can further 
reduce abdominal aortic aneurysm mortality. Circulation 
2014;129:747–753.

 5. Weyand CM, Schönberger J, Oppitz U, et al. Distinct vascular 
lesions in giant cell arteritis share identical T cell clonotypes. J 
Exp Med 1994;179:951–960.

 6. Van De Luijtgaarden KM, Rouwet E V., Hoeks SE, et al. Risk of 
abdominal aortic aneurysm (AAA) among male and female 
relatives of AAA patients. Vasc Med  2017;22:112–118.

 7. Bradley DT, Badger SA, McFarland M, et al. Abdominal Aortic 
Aneurysm Genetic Associations: Mostly False? A Systematic 
Review and Meta-analysis. Eur J Vasc Endovasc Surg 
2016;51:64–75.

 8. Bradley TJ, Bowdin SC, Morel CFJ, et al. The Expanding 
Clinical Spectrum of Extracardiovascular and Cardiovascular 
Manifestations of Heritable Thoracic Aortic Aneurysm and 
Dissection. Can J Cardiol 2016;32:86–99.

 9. Bown MJ, Sweeting MJ, Brown LC, et al. Surveillance intervals 
for small abdominal aortic aneurysms: A meta-analysis. JAMA 
2013;309:806–813.

 10. Jordan WD, Mehta M, Ouriel K, et al. One-year results of 
the ANCHOR trial of EndoAnchors for the prevention and 
treatment of aortic neck complications after endovascular 
aneurysm repair. Vascular. 2016;24:177–186.

 11. Barr J. Battle of the bulge: Aortic aneurysm management from 
early modernity to the present. Ann Intern Med 2017;166:291–
296.

 12. Scali ST, Stone DH. Modern management of ruptured 
abdominal aortic aneurysm. Front Cardiovasc Med 
2023;10;1323465.

 13. Swerdlow NJ, Wu WW, Schermerhorn ML. Open and 
endovascular management of aortic aneurysms. Circ Res 
2019;124:647–661.

 14. Boyle JR, Mao J, Beck AW, et al. Editor’s Choice – Variation 
in Intact Abdominal Aortic Aneurysm Repair Outcomes by 

Country: Analysis of International Consortium of Vascular 
Registries 2010–2016. Eur J Vasc Endovasc Surg 2021;62:
16–24. 

 15. DiCenso A, Guyatt G. Evidence-Based Nursing: A Guide to 
Clinical Practice. Home Healthcare Nurse 2005;23:743.

 16. Schanzer A, Oderich GS. Management of Abdominal Aortic 
Aneurysms. N Engl J Med 2021;385:1690–1698.

 17. Brewster DC, Cronenwett JL, Hallett JW, et al. Guidelines 
for the treatment of abdominal aortic aneurysms: Report 
of a subcommittee of the Joint Council of the American 
Association for Vascular Surgery and Society for Vascular 
Surgery. J Vasc Surg 2003;37:1106–117.

 18. Hicks CW, Canner JK, Arhuidese I, et al. Comprehensive 
assessment of factors associated with in-hospital mortality 
after elective abdominal aortic aneurysm repair. JAMA Surg 
2016;151:838–845.

 19. Bryce GJ, Payne CJ, Gibson SC, et al. Risk stratifi cation scores 
in elective open abdominal aortic aneurysm repair: Are they 
suitable for preoperative decision making? Eur J Vasc Endovasc 
Surg 2012;44:55–61.

 20. Evangelista A. Imaging aortic aneurysmal disease. Heart 
2014;100:909–915. 

 21. Errington ML, Ferguson JM, Gillespie IN, et al. Complete pre-
operative imaging assessment of abdominal aortic aneurysm 
with spiral CT angiography. Brain Lang 1997;52:369–377.

 22. Greenhalgh RM, Brown LC, Powell JT, et al. Endovascular 
versus Open Repair of Abdominal Aortic Aneurysm. N Engl J 
Med 2010;362:1863–1871.

 23. Elsayed S, Abd Elhafez AE, Elmokhtar O. Endovascular versus 
Open Repair for Abdominal Aortic Aneurysm. Al-Azhar 
International Medical Journal. July 2020. doi:10.21608/
aimj.2020.25860.1170

 24. Blackstock CD, Jackson BM. Open Surgical Repair of Abdominal 
Aortic Aneurysms Maintains a Pivotal Role in the Endovascular 
Era. Semin Intervent Radiol 2020;37:346–355.

 25. Yei K, Mathlouthi A, Naazie I, et al. Long-term Outcomes 
Associated with Open vs Endovascular Abdominal Aortic 
Aneurysm Repair in a Medicare-Matched Database. JAMA 
Netw Open. 2022;5:e2212081.

 26. Frankort J, Doukas P, Mees B, et al. Contemporary operative 
strategies and technical nuances for open thoracoabdominal 
aortic aneurysm repair. JVS-Vascular Insights. 2024;2:100109. 

 27. Arslan Ü, Yıldız Z, Pir İ, Aykut Ç. The Justifi cation of 
Open Surgical Repair for an Abdominal Aortic Aneurysm: 
A Retrospective Comparison of Outcomes of Endovascular 
Aneurysm Repair and a Brief Review of the Literature. Life 
2025;15(3):426. 

 28. Elkouri S, Gloviczki P, McKusick MA, et al. Perioperative 
complications and early outcome after endovascular and open 
surgical repair of abdominal aortic aneurysms. J Vasc Surg 
2004;39:497–505.

 29. Chaikof EL, Dalman RL, Eskandari MK, et al. The Society for 
Vascular Surgery practice guidelines on the care of patients 
with an abdominal aortic aneurysm. J Vasc Surg. 2018;67:2.
e2–77.e2.

 30. Wanhainen A, Hultgren R, Linné A, et al. Outcome of 
the Swedish Nationwide abdominal aortic aneurysm 
screening program. Circulation. 2016;134(16). doi:10.1161/
CIRCULATIONAHA.116.022305

 31. Wanhainen A, Van Herzeele I, Bastos Goncalves F, et al. 
Editor’s Choice – European Society for Vascular Surgery (ESVS) 
2024 Clinical Practice Guidelines on the Management of 
Abdominal Aorto-Iliac Artery Aneurysms. Eur J Vasc Endovasc 
Surg 2024;67:192–331.

 32. Li B, Khan S, Salata K, et al. A systematic review and meta-
analysis of the long-term outcomes of endovascular versus 
open repair of abdominal aortic aneurysm. J Vasc Surg 
2019;70:954.e30–969.e30.

 33. Duffy JMN, Rolph R, Clough RE, et al. Stent graft types for 
endovascular repair of abdominal aortic aneurysms. Cochrane 
Database Syst Rev 2013;(3):CD008447.

 34. Duffy JMN, Rolph R, Waltham M. Stent graft types for 
endovascular repair of abdominal aortic aneurysms. Cochrane 
Database Syst Rev 2015;2015(9):CD008447.

493_504_Prehledovy_clanek_Ibn_Sidiki.indd   502493_504_Prehledovy_clanek_Ibn_Sidiki.indd   502 19/09/2025   14:17:2419/09/2025   14:17:24



A. I. Sidik et al. 503

 35. de Donato G, Pasqui E, Panzano C, et al. The polymer-based 
technology in the endovascular treatment of abdominal aortic 
aneurysms. Polymers (Basel) 2021;13:1196.

 36. Tara S, Rocco KA, Hibino N, et al. Vessel bioengineering 
- Development of small-diameter arterial grafts. Circ J 
2014;78:12–19.

 37. Hellinger JC. Endovascular repair of thoracic and abdominal 
aortic aneurysms: Pre- and postprocedural imaging. Tech Vasc 
Interv Radiol 2005;8:2–15.

 38. Hu DK, Pisimisis GT, Sheth RA. Repair of abdominal aortic 
aneurysms: Preoperative imaging and evaluation. Cardiovasc 
Diagn Ther 2018;8(Suppl 1):S157–S167.

 39. Greenhalgh RM, Powell JT. Endovascular Repair of Abdominal 
Aortic Aneurysm. N Engl J Med 2008;358:494–501. 

 40. Ilyas S, Shaida N, Thakor AS, et al. Endovascular aneurysm 
repair (EVAR) follow-up imaging: The assessment and 
treatment of common postoperative complications. Clin Radiol 
2015;70:183–196.

 41. Elias M, Sidik AI, Mironenko V, et al. Extracorporeal Off-Pump 
Antegrade Cerebral Perfusion in Reconstructive Surgery for 
Type A Aortic Dissection With Cerebral Malperfusion. Cureus 
2024;16(10):e71549.

 42. Musialek P, Bonati LH, Bulbulia R, et al. Stroke risk 
management in carotid atherosclerotic disease: a clinical 
consensus statement of the ESC Council on Stroke and the ESC 
Working Group on Aorta and Peripheral Vascular Diseases. 
Cardiovasc Res 2025;121:13–43.

 43. Vine M, Joseph K, Gibson D, et al. Innovative approaches to 
preoperative care including feasibility, effi cacy, and ethical 
implications: a narrative review. AME Surgical Journal. 2024;4. 
doi:10.21037/asj-23-41

 44. Guni A, Varma P, Zhang J, et al. Artifi cial Intelligence in 
Surgery: The Future is Now. Eur Surg Res 2024 Jan 22. doi: 
10.1159/000536393. Online ahead of print.

 45. Troisi N, Bertagna G, Torri L, et al. The Management of 
Ruptured Abdominal Aortic Aneurysms: An Ongoing 
Challenge. J Clin Med 2023;12:5530.

 46. Antoniou GA, Kontopodis N, Rogers SK, et al. Editor’s Choice 
– Meta-Analysis of Compliance with Endovascular Aneurysm 
Repair Surveillance: The EVAR Surveillance Paradox. Eur J Vasc 
Endovasc Surg 2023;65:244–254.

 47. Vanmaele A, Rastogi V, Oliveira-Pinto J, et al. Single Centre 
Evaluation of the Proposal of the European Society for 
Vascular Surgery Abdominal Aortic Aneurysm Guidelines 
to Stratify Surveillance after Endovascular Aortic Aneurysm 
Repair. Eur J Vasc Endovasc Surg 2025;69:744–754. 

 48. Powell JT, Sweeting MJ, Ulug P, et al. Meta-analysis of 
individual-patient data from EVAR-1, DREAM, OVER and 
ACE trials comparing outcomes of endovascular or open 
repair for abdominal aortic aneurysm over 5 years. Br J Surg 
2017;104:166–178.

 49. Giannopoulos S, Kokkinidis DG, Armstrong EJ. Long-Term 
Outcomes of Endovascular vs Open Surgical Repair for 
Abdominal Aortic Aneurysms: A Meta-Analysis of Randomized 
Trials. Cardiovasc Revasc Med 2020;21:1253–1259.

 50. Antoniou GA, Antoniou SA, Torella F. Editor’s Choice – 
Endovascular vs. Open Repair for Abdominal Aortic Aneurysm: 
Systematic Review and Meta-analysis of Updated Peri-
operative and Long Term Data of Randomised Controlled 
Trials. Eur J Vasc Endovasc Surg 2020;59:385–397.

 51. Bulder RMA, Bastiaannet E, Hamming JF, Lindeman JHN. 
Meta-analysis of long-term survival after elective endovascular 
or open repair of abdominal aortic aneurysm. Br J Surg 
2019;106:523–533.

 52. Yokoyama Y, Kuno T, Takagi H. Meta-analysis of phase-specifi c 
survival after elective endovascular versus surgical repair 
of abdominal aortic aneurysm from randomized controlled 
trials and propensity score-matched studies. J Vasc Surg. 
2020;72:1464.e6–1472.e6.

 53. AlOthman O, Bobat S. Comparison of the Short and Long-Term 
Outcomes of Endovascular Repair and Open Surgical Repair in 
the Treatment of Unruptured Abdominal Aortic Aneurysms: 
Meta-Analysis and Systematic Review. Cureus 2020;12:e9683.

 54. Behrendt CA, Kölbel T, Larena-Avellaneda A, et al. Ten Years 

of Urgent Care of Ruptured Abdominal Aortic Aneurysms in 
a High-Volume-Center. Ann Vasc Surg. 2020;64:88–98.

 55. Starnes BW, Quiroga E, Hutter C, et al. Management of 
ruptured abdominal aortic aneurysm in the endovascular era. J 
Vasc Surg. 2010;51:9–17; discussion 17–18.

 56. Lech C, Swaminathan A. Abdominal Aortic Emergencies. 
Emerg Med Clin North Am 2017;35:847–867.

 57. Hinchliffe RJ, Bruijstens L, MacSweeney STR, et al. 
A Randomised Trial of Endovascular and Open Surgery for 
Ruptured Abdominal Aortic Aneurysm - Results of a Pilot Study 
and Lessons Learned for Future Studies. Eur J Vasc Endovasc 
Surg 2006;32:506–513; discussion 514–515.

 58. Reimerink JJ, Hoornweg LL, Vahl AC, et al. Endovascular repair 
versus open repair of ruptured abdominal aortic aneurysms: 
A multicenter randomized controlled trial. Ann Surg. 
2013;258:248–256.

 59. Powell JT, Sweeting MJ, Thompson MM, et al. Endovascular or 
open repair strategy for ruptured abdominal aortic aneurysm: 
30 day outcomes from IMPROVE randomised trial. BMJ 
(Online). 2014;348:f7661.

 60. Desgranges P, Kobeiter H, Katsahian S, et al. Editor’s Choice – 
ECAR (Endovasculaire ou Chirurgie dans les Anévrysmes aorto-
iliaques Rompus): A French Randomized Controlled Trial of 
Endovascular Versus Open Surgical Repair of Ruptured Aorto-
iliac Aneurysms. Eur J Vasc Endovasc Surg 2015;50:303–310.

 61. Hamilton H, Constantinou J, Ivancev K. The role of permissive 
hypotension in the management of ruptured abdominal aortic 
aneurysms. J Cardiovasc Surg (Torino) 2014;55:151–159.

 62. Dick F, Erdoes G, Opfermann P, et al. Delayed volume 
resuscitation during initial management of ruptured 
abdominal aortic aneurysm. J Vasc Surg 2013;57:943–950.

 63. Borger van der Burg BLS, van Dongen TTCF, Morrison JJ, 
et al. A systematic review and meta-analysis of the use of 
resuscitative endovascular balloon occlusion of the aorta in the 
management of major exsanguination. Eur J Trauma Emerg 
Surg 2018;44:535–550.

 64. Morrison JJ, Galgon RE, Jansen JO, et al. A systematic review 
of the use of resuscitative endovascular balloon occlusion of 
the aorta in the management of hemorrhagic shock. J Trauma 
Acute Care Surg 2016;80:324–334.

 65. Arndt L, Mir D, Nguyen J, et al. The resuscitative endovascular 
balloon occlusion of aorta (REBOA) device—what radiologists 
need to know. Emerg Radiol 2019;26:691–694.

 66. Napolitano LM. Hemostatic defects in massive transfusion: an 
update and treatment recommendations. Expert Rev Hematol 
2021;14:219–239.

 67. Lier H, Maegele M, Shander A. Tranexamic Acid for Acute 
Hemorrhage: A Narrative Review of Landmark Studies and 
a Critical Reappraisal of Its Use Over the Last Decade. Anesth 
Analg. 2019;129:1574–1584.

 68. Venkatesan AM, Kundu S, Sacks D, et al. Practice guideline for 
adult antibiotic prophylaxis during vascular and interventional 
radiology procedures. J Vasc Interv Radiol 2010;21:1611–1630; 
quiz 1631.

 69. Haulon S, Tyrrell MR, Fabre D. Critical points from the 
reporting standards for endovascular aortic repair of 
aneurysms involving the renal-mesenteric arteries. J Vasc Surg 
2021;73(1S):1S–3S.

 70. Oderich GS, Forbes TL, Chaer R, et al. Reporting standards for 
endovascular aortic repair of aneurysms involving the renal-
mesenteric arteries. J Vasc Surg 2021;73(1S):4S–52S.

 71. Gallitto E, Faggioli G, Spath P, et al. Urgent endovascular 
repair of thoracoabdominal aneurysms using an off-the-
shelf multibranched endograft. Eur J Cardiothorac Surg 
2022;61:1087–1096.

 72. Patel SR, Ormesher DC, Griffi n R, et al. Editor’s Choice – 
Comparison of Open, Standard, and Complex Endovascular 
Aortic Repair Treatments for Juxtarenal/Short Neck Aneurysms: 
A Systematic Review and Network Meta-Analysis. Eur J Vasc 
Endovasc Surg 2022;63:696–706.

 73. Chan YC, Qing KX, Cheng SW. Custom-made fenestrated stent 
grafts to preserve accessory renal arteries in patients with 
abdominal aortic aneurysms. Acta Chir Belg 2014;114:183–188.

 74. Rosset E, Ben Ahmed S, Galvaing G, et al. Editor’s choice 

493_504_Prehledovy_clanek_Ibn_Sidiki.indd   503493_504_Prehledovy_clanek_Ibn_Sidiki.indd   503 19/09/2025   14:17:2419/09/2025   14:17:24



504 Open vs. Endovascular Aortic Repair

– Hybrid treatment of thoracic, thoracoabdominal, and 
abdominal aortic aneurysms: A multicenter retrospective 
study. Eur J Vasc Endovasc Surg 2014;47:470–478.

 75. Tshomba Y, Melissano G, Logaldo D, et al. Clinical outcomes 
of hybrid repair for thoracoabdominal aortic aneurysms. Ann 
Cardiothorac Surg. 2012;1:293–303.

 76. Escobar GA, Oderich GS, Farber MA, et al. Results of the North 
American Complex Abdominal Aortic Debranching (NACAAD) 
Registry. Circulation. 2022;146:1149–1158.

 77. Patel R, Sweeting MJ, Powell JT, et al. 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. Lancet 2016;388:2366–2374.

 78. Patel R, Powell JT, Sweeting MJ, et al. The UK endovascular 
aneurysm repair (EVAR) randomised controlled trials: Long-
term follow-up and cost-effectiveness analysis. Health Technol 
Assess (Rockv) 2018;22:1–132.

 79. Greenhalgh RM, Brown LC, Kwong GP, et al. Comparison of 
endovascular aneurysm repair with open repair in patients 
with abdominal aortic aneurysm (EVAR trial 1), 30-day 
operative mortality results: Randomised controlled trial. 
Lancet. 2004;364:843–848.

 80. van Schaik TG, Yeung KK, Verhagen HJ, et al. Long-term 
survival and secondary procedures after open or endovascular 
repair of abdominal aortic aneurysms. J Vasc Surg 
2017;66:1379–1389.

 81. Blankensteijn JD, de Jong SECA, Prinssen M, et al. Two-Year 
Outcomes after Conventional or Endovascular Repair of 
Abdominal Aortic Aneurysms. N Engl J Med 2005;352:2398–
2405.

 82. Lederle FA, Freischlag JA, Kyriakides TC, et al. Outcomes 
following endovascular vs open repair of abdominal aortic 
aneurysm: A randomized trial. JAMA. 2009;302:1535–1542.

 83. Becquemin JP, Pillet JC, Lescalie F, et al. A randomized 
controlled trial of endovascular aneurysm repair versus open 
surgery for abdominal aortic aneurysms in low- to moderate-
risk patients. J Vasc Surg 2011;53:1167.e1–1173.e1.

 84. Hicks CW, Obeid T, Arhuidese I, et al. Abdominal aortic 
aneurysm repair in octogenarians is associated with higher 
mortality compared with nonoctogenarians. J Vasc Surg 
2016;64:956.e1–965.e1.

 85. Prendes CF, Dayama A, Panneton JM, et al. Endovascular 
Aortic Repair in Nonagenarian Patients. J Am Coll Cardiol 
2021;77:1891–1899.

 86. Hoffmann TC, Montori VM, Del Mar C. The connection 
between evidence-based medicine and shared decision 
making. JAMA 2014;312:1295–1296.

 87. Elwyn G, Frosch D, Thomson R, et al. Shared decision making: 
A model for clinical practice. J Gen Intern Med 2012;27:1361–
1367.

 88. Xu J, Prince AER. Shared decision-making in vascular surgery. J 
Vasc Surg 2019;70:1711–1715. 

493_504_Prehledovy_clanek_Ibn_Sidiki.indd   504493_504_Prehledovy_clanek_Ibn_Sidiki.indd   504 19/09/2025   14:17:2419/09/2025   14:17:24



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


