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Abstract: Adult mortality from rupture of an abdominal aortic aneurysm (AAA) is 

significant. Patients are offered either open surgery surgery (OSR) or endovascular repair 

(EVAR). EVAR has been a choice for AAA treatment. However, EVAR has more post-

procedural complications than OSR. This study examines current evidence contrasting the 

intricacy of EVAR and OSR as medical procedure choices for stomach aortic aneurysms 

(AAA). The published research article was searched in PubMed, Science Direct, BMJ, and 

Google Scholar databases with the keywords AAA, EVAR, OSR, and complication. This 

systematic review was written based on Prisma guidelines. The inclusion criteria for this 

study are as follows: research is conducted within the past five years, and the outcome should 

compare the complication of EVAR and OSR. The result of the selection found 9 articles that 

were included in the inclusion criteria. A total of 67.114 patients with all types of AAA and 

all types of ages were included in this study. OSR has a higher mortality rate than EVAR, 

however, OSR reintervention rate was lower. This study found the EVAR procedure (73%) 

more popular than OSR (27%). Many studies revealed EVAR had high rates of 

reinterventions mainly due to endograft-related complications. Our review was also in line 

with this statement. In conclusion, EVAR is better for AAA treatment, however, EVAR had a 

high reintervention rate. 

 

Keywords: AAA, abdominal aortic aneurysm, re-intervention rate, EVAR, mortality rate, 

endo-vascular repair, OSR, open surgery repair 

 

INTRODUCTION 

Adult mortality from rupture of an 

abdominal aortic aneurysm (AAA) is 

significant. AAA depicts the impedance 

and expansion of the stomach aorta, by 

and large influencing the infrarenal part.1 

Over the past two decades, the AAA has 

increased.2 AAA affects 7-8% of men 

over the age of 65.2 AAA rupture is the 

most common complication, resulting in 

between 150.000 and 200.000 deaths 

annually worldwide.3 In 2017, the UK has 
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the highest mortality rate (7·5 per 100 000 

for men and 3·7 per 100 000 for women).4 

Portugal has the most reduced death rate 

for men (2·8 per 100 000) and Spain for 

ladies (1·0 per 100 000).4 From 2000 

through 2016, 69,513 deaths were due to 

AAA in Brazil.5 

Based on theory, the diameter of 

untreated AAA will grow larger.6 The risk 

of rupture is increased on large AAA.6  

Sudden onset of abdominal or back pain 

and haemorrhagic shock commonly 

happen on ruptured AAA.6 Almost 100% 

mortality in rupture cases if not treated.6 

With a high mortality rate for AAA 

rupture, open surgery or endovascular 

surgery is offered to the patient to treat 

AAA rupture.6 AAA rupture treatment 

depends on surgical repair.7 Endovascular 

aneurysm repair (EVAR) and open 

surgical repair (OSR) continue to be the 

mainstays of treatment.8 In recent 

decades, EVAR has been a choice for 

OSR for AAA treatment.9 EVAR 

decreases blood loss, does not need the 

aorta cross–clamping procedure, and has 

better recovery time than open surgery.9 

EVAR procedure had post-

operation complications that often need 

secondary re-intervention.9 The 

complication is estimated to range 

between 16% and 30%.9 In the long run, 

EVAR has a greater chance of rupture and 

secondary intervention than OSR.10 

This research is the first study to 

compare EVAR and OSR based on 

mortality rate and post-operative re-

intervention rate. This study also 

compares several journals published 

within the last five years. 

This study aims to determine which 

method has a lower complication rate, 

especially in terms of mortality and 

reintervention rate after operation: EVAR 

or OSR. 

 

METHODS 

The preferred reporting items for 

systematic reviews and meta-analyses 

(PRISMA) criteria for reporting the 

events assessed by intervention and 

healthcare behaviours were used to write 

the systematic review.11 The systematic 

review employed the following 

population, intervention, control, and 

outcome (PICO) questions:11 

P (population): AAA patient 

I (intervention): EVAR procedure 

C (comparison): OSR procedure 

O (outcome): Complication 

 

Eligibility Criteria 

This study reviews data from any 

study with assesses the comparison 

complication of EVAR and OSR 

procedures on AAA patients. This review 

did not consider age, race, type of AAA, 

and follow-up duration. 

 

Search Strategy 

In December 2022, we conducted a 

comprehensive search using keywords 

related to AAA, EVAR, OSR, and 

English-language complications in 

PubMed, ScienceDirect, BMJ, and 

Google Scholar. The accompanying 

watchwords were utilized in searches of 

all data sets referenced previously: 

“AAA” AND “EVAR OR Endovascular 
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Aortic Repair” AND “Open surgical 

repair OR OSR” AND “Complication”. 

 

Selection of Studies 

Before the searches, the inclusion 

and exclusion standards were chosen. The 

studies that compare EVAR and OSR 

complications in all AAA instances are all 

taken into account by the reviewers. Then, 

studies containing pertinent keywords are 

gathered and sorted. Studies that were 

discovered across many databases were 

eliminated. Then, full-paper manuscripts 

were examined; manuscripts not pertinent 

to them were omitted. A comprehensive 

review comprised ten studies. From four 

databases from which we searched for 

studies published within the past 5 years, 

there are 623 articles (10 articles from 

PubMed, 495 articles from Science 

Direct, 2 articles from BMJ, and 116 

articles from Google Scholar), 595 

articles were excluded from the title or 

abstract due to irrelevant titles, and four 

articles were removed due to duplicate 

titles. Another 15 articles were excluded 

for several reasons, 4 articles were 

excluded because not in the English 

language, and 11 articles with a main 

outcome not comparing EVAR and OSR 

procedure were excluded too. After a 

second review of the articles' titles and 

abstracts, only nine studies were selected 

for analysis. 

 

Data Extraction 

The relevant information has been 

extracted from selected studies after 

further investigation. Significant data 

incorporates the number of patients with 

AAA medical procedures, the quantity of 

EVAR and OSR methodologies, and the 

principal result looking at the intricacies 

of EVAR and OSR techniques. 

 

RESULTS 

The diagram flow of the selection of 

articles was shown in Figure 1 with a total 

of 9 articles chosen from the initial 623 

articles. All of the selected studies have 

been conducted in the last 5 years and are 

from the USA (5), Germany (1), Thailand 

(1), Netherlands (1), and Canada (1). A 

total of 67.114 patients with all types of 

AAA and all types of age were from 9 

studies. All of these patients are divided 

into two groups: one underwent EVAR 

73% (n=49243) procedure and the other 

underwent an OSR procedure 27% 

(n=17749). Many studies only discuss 

death and reintervention as complications 

of EVAR and OSR procedures. Only 3 

studies address other complications such 

as colonic ischemia, myocardial ischemia, 

stroke, respiratory complication, acute 

kidney injury, mesenteric ischemia, and 

lower extremity ischemia. 
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Figure 1.  PRISMA flowchart for selecting a study 

 

 

Table 1. Description of the Included Studies Data Summary of EVAR and OSR  

Study Publication 

year 

Origin Number 

of AAA 

patient 

EVAR 

procedure 

OSR 

Procedure 

EVAR 

Complication 

OSR 

Complication 

Atlee et al.12 2017 USA 43105 

 

34177 

(79.3%) 

8928 

(20.7%) 

402 deaths 

(0.9%) 

339 deaths 

(0.7%) 

Christopher et 

al.13 

2021 USA 2106 

 

1149 

(54.5%) 

 

957 

(45.5%) 

 

43 deaths 

(2.04%%) 

65 deaths 

(3.08%) 

Nathan et 

al.14 

2018 USA 2641 

 

1928 

(73%) 

 

713 (27%) 

 

27 

reinterventions 

(1.2%%) 

35 

reinterventions 

(1.32%) 

Mario et al.15 2020 USA 4257 

 

2389 

56.1%) 

 

1868 

(43.9%) 

OSR has higher hospital mortality 

and higher reintervention 

Christian et 

al.16 

2018 Germany 9145 

 

6496 

(71%) 

2649 

(29%) 

38 colonic 

ischemia (0.4%) 

98 colonic 

ischemia 

(1.07%) 

623 articles identified through data 

base searching. 

0 additional articles identified through 

other sources 

595 records excluded 

on title or abstract 

4 duplicated 

removed 

Id
en

ti
fi
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ti
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In
cl
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619 articles identified through data base 

searching. 

24 full articles analyzed 15 full articles excluded 

 4 not in English language 

 11 main outcome interest was 
not comparing EVAR and 

OSR complication 

 
The current review includes 9 

articles. 
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Study Publication 

year 

Origin Number 

of AAA 

patient 

EVAR 

procedure 

OSR 

Procedure 

EVAR 

Complication 

OSR 

Complication 

Boonying et 

al.17 

2021 Thailand 162 62 

(38.2%) 

100 

(61.8%) 

2 deaths 

(1.23%) 

- 

        

Gerdine et 

al.18 

2021 Netherland 455 

 

197 

(43.2%) 

 

258 

(56.8%) 

 

65 patients with 

complications 

(14.2%) 

16 patients with 

reintervention 

(3.51%) 

127 patients with 

complications 

(27.9%) 

34 patients with 

reintervention 

(7.47%) 

Linda et al.19 2020 USA 4929 

 

2749 

(55.77%) 

 

2180 

(44.23%) 

 

10% myocardial 

ischemic, major 

adverse events 

37%, 30-day 

death 21% 

15% myocardial 

ischemic, major 

adverse events 

67%, 30-day 

death 34% 

Oonagh et 

al.20 

2018 Canada 314 

 

218 

(69.42%) 

96 

(30.58%) 

 

126 deaths 

(40.12%) 

39 reintervention 

(12.4%) 

58 deaths 

(18.47%) 

2 reintervention 

(0.6%) 

 

DISCUSSION 

An abdominal Aortic Aneurysm 

(AAA) is generally defined as an 

abdominal aorta with a diameter greater 

than 3 centimetres.21 AAA is a vascular 

pathology that causes a lot of problems and 

death.21 This disease is commonly 

asymptomatic, 80% of cases are ruptured 

because of the vascular dilation 

progressively.22 Aortic mural inflammation, 

oxidative stress, vascular smooth muscle 

cell apoptosis, depletion of elastin, and 

degradation of the extracellular matrix are 

some of the biological processes involved 

in the pathogenesis of AAA.23  

Untreated AAA can lead to death 

because of rupture.24 Large AAA are 

typically treated with endovascular 

aneurysm repair (EVAR) or open surgical 

repair (OSR).24 EVAR procedure is now 

commonly used, especially in high-risk and 

elderly patients with AAA .25 This is 

because of improved perioperative 

outcomes and less invasive repair than the 

OSR.26 

This review found the EVAR 

procedure (73%) more popular than OSR 

(27%). Only Boonying et al. and Gerdine et 

al. studies had a different opinion, in these 

studies, OSR had more attempts than 

EVAR.17,18  

It has been demonstrated that EVAR, a 

minimally invasive procedure, reduces 

early mortality and morbidity more 

effectively than conventional open 

surgery.27 This statement directly supports 

Atlee et al., Christopher et al., Mario et al., 

Linda et al., and Oonagh et al., who 

mention OSR had more mortality rate than 

EVAR.12,13,15,19,20 Although the EVAR 

procedures mortality rate is low, the 

reintervention rate is not low.28  
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Randomized controlled trials (RCT) and 

large population-based observational 

studies of elective treatment have reported 

early benefits of EVAR compared to open 

surgical repair.29–32 However, many studies 

also revealed relatively high rates of 

reinterventions mainly due to endograft-

related complications.9,33 Our review was 

also in line with this statement. Only 

Nathan et al. had a different opinion.14  

EVAR and OSR had many other 

complications, not only dead or 

reintervention. Additionally, these 

procedures were associated with 

postoperative bleeding, infection (non-

surgical), cardiac complications, pulmonary 

complications, renal complications, 

neurologic complications, wound 

complications, and reconstruction/ 

prosthesis-related complications.18,19 

 

CONCLUSION 

In conclusion, based on current 

evidence, EVAR is the preferable option 

for AAA treatment over OSR. This is 

evident from its higher utilization in 

treating AAA cases based on patient 

condition. Moreover, EVAR is a minimally 

invasive procedure, leading to faster patient 

recovery and a lower mortality rate. 

However, to address the issue of high 

EVAR reintervention rates, further research 

is needed. 

 

CONFLICT OF INTEREST 

The authors stated that they do not 

have any vested interests. 

 

 

 

REFERENCES 

1.  Golledge J. Abdominal aortic 

aneurysm: update on 

pathogenesis and medical 

treatments. Vol. 16, Nature 

Reviews Cardiology. Nature 

Publishing Group; 2019. p. 225–

42.  

2.  Laksono G, Tahalele P. A 

systematic overview of 

abdominal aortic aneurysm 

(AAA). Journal of Widya 

Medika Junior. 2020 Jan 1; Vol 

2.  

3.  Sampson UKA, Norman PE, 

Fowkes FGR, Aboyans V, Song 

Y, Harrell FE, et al. Global and 

regional burden of aortic 

dissection and aneurysms: 

Mortality trends in 21 world 

regions, 1990 to 2010. Vol. 9, 

Global Heart. Elsevier B.V.; 

2014. p. 171-180.e10.  

4.  Al-Balah A, Goodall R, 

Salciccioli JD, Marshall DC, 

Shalhoub J. Mortality from 

abdominal aortic aneurysm: 

trends in European Union 15+ 

countries from 1990 to 2017. 

British Journal of Surgery. 2020 

Sep 16;107(11):1459–67.  

5.  Santo AH, Puech-Leão P, 

Krutman M. Trends in 

abdominal aortic aneurysm-

related mortality in Brazil, 

2000-2016: a multiple-cause-of-

death study. Clinics. 

2021;76:e2388.  

6.  Sakalihasan N, Michel JB, 

Katsargyris A, Kuivaniemi H, 



Vol 8 No 2 June 2023 

   

    

    E-ISSN: 2528-410X 

 

58 

Buletin Farmatera   

Fakultas Kedokteran (FK)   

Universitas Muhammadiyah Sumatera Utara (UMSU)  

http://jurnal.umsu.ac.id/index.php/buletin_farmatera 

Defraigne JO, Nchimi A, et al. 

Abdominal aortic aneurysms. 

Nat Rev Dis Primers. 2018 Oct 

18;4(1):34.  

7.  Raffort J, Adam C, Carrier M, 

Ballaith A, Coscas R, Jean-

Baptiste E, et al. Artificial 

intelligence in abdominal aortic 

aneurysm. Vol. 72, Journal of 

Vascular Surgery. Mosby Inc.; 

2020. p. 321-333.e1.  

8.  Salem KM, Singh MJ. EVAR: 

Open surgical repair options for 

persistent type ia endoleaks. 

Semin Intervent Radiol. 2020 

Oct 1;37(4):377–81.  

9.  Daye D, Walker TG. 

Complications of endovascular 

aneurysm repair of the thoracic 

and abdominal aorta: evaluation 

and management. Cardiovasc 

Diagn Ther. 2018 

Apr;8(S1):S138–56.  

10. . 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. 

Vol. 59, European Journal of 

Vascular and Endovascular 

Surgery. W.B. Saunders Ltd; 

2020. p. 385–97.  

11.  Page MJ, McKenzie JE, Bossuyt 

PM, Boutron I, Hoffmann TC, 

Mulrow CD, et al. The prisma 

2020 statement: an updated 

guideline for reporting 

systematic reviews. Syst Rev. 

2021 Dec 1;10(1).  

12.  Melillo AM, Trani JL, Gaughan 

JP, Carpenter JP, Lombardi J V. 

Assessing trends, morbidity, and 

mortality in ruptured abdominal 

aortic aneurysm repair with 9 

years of data from the national 

surgical quality improvement 

program. In: Journal of Vascular 

Surgery. Mosby Inc.; 2020. p. 

423–31.  

13.  Latz CA, Boitano L, Schwartz 

S, Swerdlow N, Dansey K, 

Varkevisser RRB, et al. Editor’s 

Choice – Mortality is high 

following elective open repair of 

complex abdominal aortic 

aneurysms. European Journal of 

Vascular and Endovascular 

Surgery. 2021 Jan 1;61(1):90–7.  

14.  Liang NL, Reitz KM, Makaroun 

MS, Malas MB, Tzeng E. 

Comparable perioperative 

mortality outcomes in younger 

patients undergoing elective 

open and endovascular 

abdominal aortic aneurysm 

repair. J Vasc Surg. 2018 May 

1;67(5):1404-1409.e2.  

15.  D’Oria M, Hanson KT, 

Shermerhorn M, Bower TC, 

Mendes BC, Shuja F, et al. 

Editor’s choice – short-term and 

long-term outcomes after 

endovascular or open repair for 

ruptured infrarenal abdominal 

aortic aneurysms in the vascular 

quality initiative. European 

Journal of Vascular and 



Vol 8 No 2 June 2023 

   

    

    E-ISSN: 2528-410X 

 

59 

Buletin Farmatera   

Fakultas Kedokteran (FK)   

Universitas Muhammadiyah Sumatera Utara (UMSU)  

http://jurnal.umsu.ac.id/index.php/buletin_farmatera 

Endovascular Surgery. 2020 

May 1;59(5):703–16.  

16.  Behrendt CA, Sedrakyan A, 

Rieß HC, Heidemann F, Kölbel 

T, Petersen J, et al. Short-term 

and long-term results of 

endovascular and open repair of 

abdominal aortic aneurysms in 

Germany. J Vasc Surg. 2017 

Dec;66(6):1704-1711.e3.  

17.  Siribumrungwong B, Kurita J, 

Ueda T, Yasui D, Takahashi K 

ichiro, Sasaki T, et al. Outcomes 

of abdominal aortic aneurysm 

repairs: Endovascular vs open 

surgical repairs. Asian J Surg. 

2022 Jan 1;45(1):346–52.  

18.  von Meijenfeldt GCI, Alberga 

AJ, Balm R, Vahl AC, 

Verhagen HJM, Blankensteijn 

JD, et al. Results from a 

nationwide prospective registry 

on open surgical or 

endovascular repair of 

juxtarenal abdominal aortic 

aneurysms. J Vasc Surg. 2022 

Jan 1;75(1):81-89.e5.  

19.  Wang LJ, Locham S, Al-Nouri 

O, Eagleton MJ, Clouse WD, 

Malas MB. Endovascular repair 

of ruptured abdominal aortic 

aneurysm is superior to open 

repair: Propensity-matched 

analysis in the Vascular Quality 

Initiative. In: Journal of 

Vascular Surgery. Mosby Inc.; 

2020. p. 498–507.  

20.  Scallan O, Novick T, Power 

AH, DeRose G, Duncan A, 

Dubois L. Long-term outcomes 

comparing endovascular and 

open abdominal aortic aneurysm 

repair in octogenarians. In: 

Journal of Vascular Surgery. 

Mosby Inc.; 2020. p. 1162–8.  

21.  Ullery BW, Hallett RL, 

Fleischmann D. Epidemiology 

and contemporary management 

of abdominal aortic aneurysms. 

Abdominal Radiology. 2018 

May 9;43(5):1032–43.  

22.  Torres-Fonseca M, Galan M, 

Martinez-Lopez D, Cañes L, 

Roldan-Montero R, Alonso J, et 

al. Fisiopatología del aneurisma 

de aorta abdominal: 

biomarcadores y nuevas dianas 

terapéuticas. Clínica e 

Investigación en 

Arteriosclerosis. 2019 

Jul;31(4):166–77.  

23.  Summerhill VI, Sukhorukov 

VN, Eid AH, Nedosugova L V., 

Sobenin IA, Orekhov AN. 

Pathophysiological aspects of 

the development of abdominal 

aortic aneurysms with a special 

focus on mitochondrial 

dysfunction and genetic 

associations. Biomol Concepts. 

2021 Jan 1;12(1):55–67.  

24.  Iida Y, Sawa S, Shimizu H. 

Optimal time for 

pharmacological treatment of 

abdominal aortic aneurysm. 

Curr Drug Targets. 2018 Aug 

10;19(11):1297–301.  

25.  Behrendt CA, Sedrakyan A, 

Rieß HC, Heidemann F, Kölbel 

T, Petersen J, et al. Short-term 



Vol 8 No 2 June 2023 

   

    

    E-ISSN: 2528-410X 

 

60 

Buletin Farmatera   

Fakultas Kedokteran (FK)   

Universitas Muhammadiyah Sumatera Utara (UMSU)  

http://jurnal.umsu.ac.id/index.php/buletin_farmatera 

and long-term results of 

endovascular and open repair of 

abdominal aortic aneurysms in 

Germany. J Vasc Surg. 2017 

Dec;66(6):1704-1711.e3. 

26.       Siracuse JJ, Schermerhorn ML, 

Meltzer AJ, Eslami MH, Kalish 

JA, Rybin D, et al. Comparison 

of outcomes after endovascular 

and open repair of abdominal 

aortic aneurysms in low-risk 

patients. British Journal of 

Surgery. 2016 Jun 

15;103(8):989–94. 

27.  Badger S, Forster R, Blair PH, 

Ellis P, Kee F, Harkin DW. 

Endovascular treatment for 

ruptured abdominal aortic 

aneurysm. Cochrane Database 

of Systematic Reviews. 2017 

May 26;2017(6).  

28.  de la Motte L, Jensen LP, Vogt 

K, Kehlet H, Schroeder TV, 

Lonn L. Outcomes after elective 

aortic aneurysm repair: a 

nationwide danish cohort study 

2007–2010. European Journal of 

Vascular and Endovascular 

Surgery. 2013 Jul;46(1):57–64.  

29.  Schermerhorn ML, Buck DB, 

O’Malley AJ, Curran T, 

McCallum JC, Darling J, et al. 

Long-Term Outcomes of 

abdominal aortic aneurysm in 

the medicare population. New 

England Journal of Medicine. 

2015 Jul 23;373(4):328–38.  

30.  Endovascular versus Open 

Repair of Abdominal Aortic 

Aneurysm. New England 

Journal of Medicine. 2010 May 

20;362(20):1863–71.  

31.  Lederle FA, Freischlag JA, 

Kyriakides TC, Matsumura JS, 

Padberg FT, Kohler TR, et al. 

Long-term comparison of 

endovascular and open repair of 

abdominal aortic aneurysm. 

New England Journal of 

Medicine. 2012 Nov 

22;367(21):1988–97.  

32.  de la Motte L, Falkenberg M, 

Koelemay MJ, Lönn L. Is 

EVAR a durable solution? 

Indications for reinterventions. J 

Cardiovasc Surg (Torino). 2018 

Mar;59(2).  

33.  Lal BK, Zhou W, Li Z, 

Kyriakides T, Matsumura J, 

Lederle FA, et al. Predictors and 

outcomes of endoleaks in the 

veterans affairs open versus 

endovascular repair (OVER) 

trial of abdominal aortic 

Aneurysms. J Vasc Surg. 2015 

Dec;62(6):1394–404. 


