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Abstract   

Background; a dilation of the blood arteries is referred to as an aneurysm. The infra-renal section of the aorta, 

often known as the abdominal aortic aneurysm, has the greatest incidence of Arterial aneurysms in the extracranial 

system. The major cause of arterial aneurysm disease-related death and morbidity is abdominal aortic aneurysms. As a 

goal and aim, to compare the EVAR and OSR of an infrarenal aortic aneurysm on an elective basis with respect to 

technical concerns and postoperative results, 30 patients suffering from infra-renal aneurysms were studied from July 

2020 to July 2021 at Nasser Institute for Research Hospital, Cairo, Egypt, and the vascular unit of the Department of 

surgery at Benha University Hospital, Egypt. As a result, 39 patients were originally screened, 4 did not satisfy 

eligibility requirements, and 2 declined to participate; 3 were lost to follow-up, and 30 were eventually enrolled in the 

research, Conclusion: For infrarenal AAA, therapeutic methods like as EVAR and OSR have shown to be effective. 

There are many advantages of elective vasectomy, including the ability to do it under regional or local anaesthetic, 

shorter recovery time, and less strain on hospital resources. In the EVAR group, general anaesthesia was used far less 

often. The EVAR group had a substantially shorter operational time than the OSR group. Acute myocardial infarction 

occurred at a lower rate in the EVAR group than in the OSR group after surgery. EVAR has a lower 30-day mortality 

rate than OSR, despite the fact that the difference is minor. In comparison to OSR, EVAR had fewer cases of systemic 

and local problems. 

Keywords: Endovascular, Open surgical, Infra-renal, Aortic Aneurysm.  

 

1. Introduction 

If left untreated, an abdominal aortic aneurysm 

(AAA) may have life-threatening implications. Until 

the advent of endovascular repair in the 1990s, open 

surgical repair (OSR) was the only option. When 

techniques improved and newer technology were 

incorporated into the available kits, EVAR, a less 

invasive procedure with promising results, became the 

treatment of choice for AAA. 

Despite this, despite advancements in the 

procedure, OSR remains popular, particularly in acute 

situations or where anatomical factors need it [3]. 

 

2. Patients and methods 

1.2. Study population. 

From July 2020 to July 2021, a prospective study 

was conducted on 30 patients with infra-renal aortic 

aneurysms in Nasser institute for research hospital in 

Cairo, Egypt and vascular unit, Department of surgery, 

Benha university hospital. 

Patients suitable for endovascular therapy were 

chosen according to these criteria: 

2.2. Inclusion criteria  

 Age: ≤75 years old. 

 Sex: males and females. 

 Aneurysm size ≥ 5.5 cm in males & ≥ 5 cm in 

females in fusiform shape, Or increased rate of 

growth of the aneurysm by more than 10mm in 

12 months in both sexes. 

 Any size in saccular shape. 

 Symptomatic aneurysm of any size or shape. 

 Surgically fit patients concerning the cardiac and 

general condition. 

 Patients who match the instructions for use (IFU) 

criteria.  

 

2.3. Exclusion criteria  

 Age ≥ 75. 

 Aneurysm size < 5.5 cm in males and < 5cm in 

females. 

 Surgically unfit patients: Congestive heart failure, 

recent myocardial infarction, recent stroke, 

chronic renal insufficiency. 

 Ruptured abdominal aortic aneurysm. 

 Patients who don’t match the IFU criteria. 

 

2.4. Methods  

Patients with infra-renal aortic aneurysm who match 

inclusion criteria will be divided randomly into two 

groups:  

 >Group A: 15 patients in this group will undergo 

Endovascular abdominal repair of A.A.A. in 

patients who match IFU. 

 >Group B: 15 patients in this group will undergo 

Open Surgical repair (OSR) of A.A.A. 

All patients will be subjected to the following 

 Examination will be done including weight, 

blood pressure, heart rate, blood glucose, 

abdominal examination and a complete systemic 

examination. 

 

2.5. Investigations 

Full laboratory investigations including  

 Complete blood picture 

 Coagulation profile 

 Renal functions test 

 Liver Functions test 

Special investigations  

 CT angiography will be done on the whole aorta 

for diagnosis of A.A.A. 

 Echocardiography 
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Ethical considerations 

 The data will be confidential. 

 A written consent will be obtained from all 

patients after explaining the procedure and its 

complications. 

 

3. Results. 

This study was conducted in the period from July 

2020 to July 2021, thirty-nine patients were initially 

assessed, six were excluded (4 did not meet the 

eligibility criteria and 2 refused to participate), three 

were lost to follow-up, and 30 were ultimately included 

in the study. 

The study included 30 patients who were 10 female 

(33.3%) and 20 male (66.7%). The mean age of 

patients in the entire cohort was 61.8 ± 7.1 years, 

ranging from 45 to 5673 years. There were no 

significant differences between the two groups 

regarding the age and gender of the patients. Regarding 

associated morbidities, 21 patients (70%) complained 

of hypertension, 11 patients (36.7%) were confirmed to 

suffer from ischemic heart disease, 9 patients (30%) 

with type-2 diabetes mellitus, and 17 patients (56.7%) 

were current smokers as shown in Figure 65. There 

were no significant differences between the two groups 

regarding the prevalence of comorbidities or smoking. 

Table (1). 

In EVAR group, two patients (13.3%) were 

submitted to the procedure under general anesthesia, 

eight patients (53.3%) under regional anesthesia, and 

five patients (33.3) under local anesthesia. While in 

OSR group, all patients (100%) were operated on under 

general anesthesia. There was a significant difference 

between the two groups (p<0.0001) regarding the type 

of anesthesia. The mean operative time in EVAR group 

was 148 ± 26 minutes versus 185 ± 23 minutes in the 

OSR group. The operative time was significantly 

shorter in EVAR group (p=0.0003) compared   

to OSR group. There was a significant difference 

between the two groups (p=0.0002) regarding 

intraoperative blood transfusion in favor of EVAR 

group. Table (2) 

In EVAR group, 10 patients (66.7%) were admitted 

to the intensive care unit (ICU) with a median duration 

of ICU stay of 1 day (ranging between 1-10 days). 

While, in OSR group, all the patients (100%) required 

ICU admission with the median duration of stay of 

three days (ranging between 2-7 days. There was a 

significant difference between the two groups 

(p=0.042) regarding postoperative  

ICU admission in favor of EVAR group. Also, 

there was a significant difference between the two 

groups (p<0.0001) regarding postoperative ICU stay in 

favor of EVAR group. There was a significant 

difference between the two groups (p=0.0001) 

regarding postoperative ward stay in favor of EVAR 

group. Two patients (13.3%) in EVAR group required 

secondary intervention to the primary procedure versus   

five patients (33.3%) in the OSR group. The results 

of the two groups were comparable regarding this 

outcome. Table (3).   

One case (6.7%) of mortality was recorded in 

EVAR group versus two cases (13.3%) in OSR group. 

Similarly, during the ICU admission, one patient 

(6.7%) in EVAR group required invasive ventilation 

versus two patients in OSR group. Also, one patient 

(6.7%) in EVAR group was complicated with acute 

myocardial infarction versus two patients (13.3%) in 

OSR group. In addition, one patient  (6.7%) in EVAR 

group was complicated with lower extremity ischemia 

versus two patients (13.3%) in OSR group. Table (4).  

Regarding EVAR group, only one patient (6.7%) 

was complicated with endoleak. Similarly, one patient 

in OSR group was complicated with hemorrhage at the 

site of repair. The number of cases of surgical site 

infection in EVAR group was two patients (13.3%) 

versus four patients (26.7%) in OSR group. Also, two 

cases (13.3%) of wound dehiscence were recorded, 

both in OSR group. Besides, one patient (6.7%) in 

EVAR group was reported to attain graft thrombosis 

versus two patients (13.3%) in OSR group. No reported 

cases of aortoenteric fistula.  Table (5)

 

Table (1): Demographic and baseline data 

 

Variable 
EVAR 

(n=15) 
OSR 

(n=15) 
P value 

Age (year), mean ± SD 61.1 ± 7.2 62.6 ± 7.1 0.57 

Sex (male : female) 10:5 10:5 1 

Comorbidities, n (%)    

Hypertension 10 (66.7) 11 (73.3) 1 

IHD 6 (40) 5 (33.3) 1 

Diabetes mellitus 6 (40) 3 (20) 0.43 

Smoking 8 (53.3) 9 (60) 1 

EVAR, endovascular aneurysm repair; OSR, open surgery repair; SD, standard 

deviation; IHD, ischemic heart disease. 
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Table (2) Operative details. 

  

Variable 
EVAR 

(n=15) 
OSR 

(n=15) 
P value 

Anesthesia, n (%)   <0.0001 

 General 2 (13.3) 15 (100)  

 Regional 8 (53.3) 0 (0)  

 Local 5 (33.3) 0 (0)  

Operative time (min.), mean ± SD 148 ± 26 185 ± 23 0.0003 

Blood transfusion, n (%) 0 (0) 10 (66.7) 0.0002 

EVAR, endovascular aneurysm repair; OSR, open surgery repair; SD, standard deviation. 

Table (3) Postoperative course. 

Variable 
EVAR 

(n=15) 
OSR 

(n=15) 
P value 

Postoperative ICU 

admission, n (%) 

10 (66.7) 15 (100) 0.042 

ICU stay, median 

(range) 

1 (1-10) 3 (2-7) <0.0001 

Ward stay, median 

(range) 

1 (1-7) 5 (3-14) 0.0001 

Secondary 

intervention, n (%) 

2 (13.3) 5 (33.3) 0.39 

EVAR, endovascular aneurysm repair; OSR, open surgery repair; SD, standard deviation; 

ICU, intensive care unit. 

Table (4) Postoperative systemic adverse events. 

Variable 
EVAR 

(n=15) 
OSR 

(n=15) 
P value 

Mortality (within 30 days), n (%) 1 (6.7) 2 (13.3) 1 

Postoperative intubation > 48 hr., n (%) 1 (6.7) 2 (13.3) 1 

Acute myocardial infarction, n (%) 1 (6.7) 2 (13.3) 1 

Acute renal failure, n (%) 0 (0) 0 (0) 1 

Respiratory failure, n (%) 0 (0) 0 (0) 1 

Stroke, n (%) 0 (0) 0 (0) 1 

Spinal cord ischemia, n (%) 0 (0) 0 (0) 1 

Lower extremity ischemia, n (%) 1 (6.7) 2 (13.3) 1 

Colonic ischemia, n (%) 0 (0) 0 (0) 1 

EVAR, endovascular aneurysm repair; OSR, open surgery repair. 

Table (5) Postoperative local complications. 

Variable 
EVAR 

(n=15) 
OSR 

(n=15) 
P value 

Endoleak/Bleeding, n (%) 1 (6.7) 1 (6.7) 1 

Surgical site infection, n (%) 2 (13.3) 4 (26.7) 0.65 

Wound dehiscence, n (%) 0 (0) 2 (13.3) 0.48 

Graft thrombosis, n (%) 1 (6.7) 2 (13.3) 1 

Aortoenteric fistula, n (%) 0 (0) 0 (0) 1 

EVAR, endovascular aneurysm repair; OSR, open surgery repair. 

4. Discussion 

Old age, male gender, smoking, high blood 

pressure, a family history of the illness, and coronary 

artery disease are all risk factors for AAA. 

Smokers in the 65-74 year age range had the 

greatest incidence of AAA, and those over 75 had the 

second-highest incidence of the disease (two-thirds of 

cases were over 75 years old) [4]. Because of the 

linked health problems and the high rate of current 

smokers in the group, this is likely. 

Smoking is the most significant risk factor for the 

development of AAA, with males accounting for the 

majority of those who smoke. Less AAA was found in 

nations where cigarettes were not as popular [8 & 9]. 

There was a link between smoking and more ruptured 

AAAs, as well as a bigger diameter. 
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AAA develops at an earlier age in smokers who are 

still smoking than in nonsmokers or ex-smokers. 

Additionally, the danger increases with continued 

smoking [11]. 

There is also a clear male preponderance, which is 

in accordance with the well-known fact that the 

incidence is greater among men, with women having a 

propensity to more severe effects. One explanation for 

the male preponderance is that men are more likely to 

suffer from cardiovascular problems [12]. 

Despite the fact that the function of high blood 

pressure is debatable, it is recognised as a significant 

risk factor [10]. Patients with hypertension are more 

likely to be evaluated and investigated on a frequent 

basis, which may explain the disagreement [10]. 

Many cardiovascular illnesses include diabetes as a 

risk factor, although AAA has not been identified as 

one of those diseases yet. There was no conclusive 

evidence that diabetes was linked to AAA 

development. Furthermore, a research [6] found a link 

between the two illnesses that was mostly caused by 

the antidiabetic medication metformin. 

The EVAR group used relatively little general 

anaesthetic (13.3 percent ). A better result is known to 

be linked with the administration of local or regional 

anaesthetic. However, in order to validate this finding, 

additional randomised studies must be designed [13]. 

A prior research found that the EVAR group's 

operational time was substantially reduced compared to 

the OSR group's, and both procedures took less time 

than was reported in the same study [14]. According to 

the present research, the average operational time was 

148 minutes for the EVAR group, compared to 215 

minutes in the prior study. Operative times were 

similarly long in the OSR group (mean time of 185 

minutes). In contrast to the earlier research, which 

found that it took 264 minutes [14]. In the present 

research, the patients were on an elective basis, 

operated on smaller aneurysms, and completed 

exclusively by senior surgeons. This may explain the 

lower operational time. 

The EVAR group did not need blood transfusion, 

while two-thirds of the OSR group's patients did. There 

was much less blood loss in the EVAR group 

compared to the OSR group, which was previously 

reported by Menezes and coauthors [14]. 

There was a greater incidence of postoperative ICU 

hospitalisation in the OSR group (100 percent of the 

patients). Yet, the frequency is still high in the EVAR 

group in spite of this (66.7 percent ). There's a chance 

this is related to the big intervention, regardless of the 

strategy used. It was less painful and took less time to 

perform the EVAR technique in comparison to the 

other groups. 

The overall length of hospitalisation (ICU+ward) 

was previously reported [14]. The length of hospital 

stay was shorter in the OSR group than in the EVAR 

group in this research, which contrasted with the 

findings from the present study. A three-day hospital 

stay was the norm in the present research for patients in 

the EVAR group, compared to a nine-day stay in the 

prior study. A 10-day hospital stay was the norm in the 

OSR group, compared to an average of 9 days in the 

prior study[14]. Contrary findings in the prior research 

may be attributable to a greater incidence of 

complications in the EVAR group, despite this not 

being statistically significant. This study's shorter stay 

is likely due to decreased rates of postoperative 

mechanical ventilation in the EVAR group. 

Even though it was somewhat higher than in the 

prior research [15], the secondary intervention rate in 

both groups is consistent with a previous study's (13.3 

percent and 33.3 percent, respectively, against 11 

percent and 27 percent in the EVAR and OSR groups). 

Acute myocardial infarction occurred at a lower 

rate in the EVAR group than in the OSR group after 

surgery, despite the difference being negligible. Also, 

the findings for the EVAR and OSR groups were much 

greater (6.7 percent and 13.3 percent, respectively) than 

in the prior research (1.3 percent and 5.4 percent) [16]. 

Additionally, the present research found much more 

cases of lower extremity ischemia (10% of the total 

cohort) than a prior study (approximately 2%), which 

was likely due to the earlier study using a multicenter 

design. In addition, the findings of the present research 

and the previous study [17] were similar between the 

two groups. 

EVAR has a lower 30-day mortality rate than OSR, 

despite the fact that the difference is minor. These 

results are in line with a previous study by Malas and 

coworkers. Nevertheless, according to a prior research, 

the rate was significantly lower in the EVAR group 

(1.3 percent for EVAR vs 3.7 percent for OSR, P0.001) 

than in the other groups. 

Endoleak following EVAR was less common in the 

present research (6.7 percent) than it had been in 

previous studies (12 percent) [19]. The most common 

reason for subsequent intervention is an endoleak [20]. 

Endoleaks following open surgery are uncommon, 

although one has been documented [21]. Only one 

patient in the OSR group, on the other hand, had 

complications due to bleeding. The same outcomes are 

due to the fact that both procedures were carried out by 

experienced surgeons. 

More people than previously thought were affected 

by SSI. The present research found a 13.3% incidence 

of EVAR, compared to a prior study's 2.5 percent [22]. 

When looking at the OSR group, the new research 

found an SSI incidence of 26.7%, up from the prior 

study's 3.8%. These findings make sense if we consider 

that the majority of the patients had diabetes, which 

necessitated a lengthier surgical duration and an 

extended stay in the intensive care unit. They were 

treated carefully, using culture and susceptibility 

testing as well as antibiotics as necessary. However, 

bedside drainage was needed in just two of the OSR 

patients. 

Patients with wound dehiscence who needed 

bedside drainage had their wounds treated 

conservatively until secondary intention healed them, 
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then they were monitored for further abdominal wall 

repair. 

6.7 percent of patients had graft occlusions after 

EVAR, and 13.3 percent had them after OSR, whereas 

the published rate was only 2-4 percent [23]. This may 

be because of the study's tiny sample size, which skews 

the findings. 

Aortoenteric fistulas have been observed in earlier 

investigations at a rate of less than 1% [24]. Because of 

the limited sample size, this was not revealed in our 

research. 

There are many advantages of elective vasectomy, 

including the ability to do it under regional or local 

anaesthetic, shorter recovery time, and less strain on 

hospital resources. 

OSR had a reduced frequency of systemic and local 

complications, but there was no statistically significant 

difference between the two treatments when it came to 

these problems after surgery. 

 

5. Conclusion 

When it comes to treating infrarenal AAA, EVAR 

and OSR have been shown to be effective. There are 

many advantages of elective vasectomy, including the 

ability to do it under regional or local anaesthetic, 

shorter recovery time, and less strain on hospital 

resources. In the EVAR group, general anaesthesia was 

used far less often. The EVAR group had a 

substantially shorter operational time than the OSR 

group. Acute myocardial infarction occurred at a lower 

rate in the EVAR group than in the OSR group after 

surgery. EVAR has a lower 30-day mortality rate than 

OSR, despite the fact that the difference is minor. In 

comparison to OSR, EVAR had fewer cases of 

systemic and local problems. 
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