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Abstract: Background: Abdominal aortic aneurysm (AAA) is a life-threatening condition. Open surgery and endovas-
cular repair are the options for treating AAA. This study aimed to compare the frequencies of in-hospital complica-
tions and outcomes in two groups of patients who underwent AAA repair surgery using either an open or an endo-
vascular repair method. Methods: This retrospective study was conducted on the records of 60 patients with AAA
undergoing elective surgery repair using endovascular approaches or open surgery at Razi Hospital from 2010 to
2019. Patients’ related information, including age, sex, changes in blood pressure, respiratory complications, renal
complications, myocardial infarction, paraplegia, cloneischemia, lower limb ischemia, duration of hospital stay in
intensive care unit and hospital, the dose of packed RBC, the dose of injectable narcotic analgesics, the need for
vasopressor medication, duration of surgery, duration of postoperative oral feeding, and death during hospitaliza-
tion were assessed. Results: A total of 60 patients in two groups were studied. The mean age of patients was 72.4
+ 6.28 years, and most were male (86.7%). The incidence of renal complications (3.3%) and respiratory complica-
tions (0%), rate of decrease in arterial blood oxygen saturation, length of stay in ICU (median 2 vs. 4) and hospital
(median 4.5 vs. 7), the need for vasopressor injection and the dose of packed RBC (median 0.4 vs. 3.33), the dose
of narcotic analgesic injection (53.3%), duration of surgery (median 2.5 vs. 3), duration of postoperative oral feeding
(median 23 vs. 54), and the incidence of death were significantly lower in the endoscopic surgery group. Conclusion:
Endovascular surgery repairing the rupture of an AAA is associated with fewer postoperative complications and in-
hospital death than open surgery.
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Introduction [1-4]. Rupture of the AAA is a medical emergen-
cy and is one of the most important causes of
death before reaching the hospital [3, 5]; and is
associated with a high mortality rate despite

immediate surgical intervention.

The aortic artery is the largest vessel in the
body that carries blood from the heart to the
systemic bloodstream. An abdominal aortic
aneurysm (AAA) is a condition in which the

diameter of the abdominal aortic artery is
greater than 30 mm or more than 50% of nor-
mal size. Aortic aneurysms are often asymp-
tomatic and characterized by the initial appear-
ance of acute rupture or dissection of the tar-
get aneurysm, which is very life-threatening

Open surgery and endovascular repair are the
two standard treatment methods for the AAA.
Numerous studies have been conducted to
select the preferred surgical method; however,
they have yet to be confirmed superior to these
two methods. Introducing elective surgery to
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repair an AAA remains challenging [6]. Re-
constructive surgery with an endovascular
approach is used in cases with aortic dissec-
tion rupture, elective repair of AAA, and trau-
matic vascular injuries [7]. This procedure is
performed on parts of the aorta at moderate
risk for open surgery. It is effective in patients
needing to clamp the aorta above the renal
arteries for surgery. But it is less preferred in
patients older than 85 years, patients with
aneurysms smaller than 6 cm, and cases with a
short-neck aneurysm [8]. Ultimately, the choice
of open or endovascular surgical approach
depends on the surgeon’s diagnosis and the
patient’s consent. Indications for endovascular
AAA repair are expanding to include anatomi-
cally challenging and complex aneurysms [9].
Also, endovascular repair is a preferred method
with minimal intervention in patients at high
risk for surgery due to comorbidities or old
age. However, deciding on the open ventricular
anatomy is important to repair AAA surgery.
To perform this operation endovascularly, the
patient’s intravascular anatomy and aortoiliac
morphology should be considered [10].

The surgeon’s criteria for selecting the endo-
vascular AAA repair include the appropriate
anatomy according to the specified indica-
tions, the patient’'s underlying diseases, and
the patient’s ability to pay for this surgery. In
cases when the surgeon cannot perform endo-
vascular surgery due to the above factors, if the
underlying diseases are not preventable, AAA
repair is performed for the patient by open sur-
gery. In such cases, it was evident that the
patient must have one of the indications for
this type of operation, including asymptomatic
AAA more than 5.5 cm in diameter in men and
more than 5 cm in diameter in women, AAA rap-
idly increasing in size (more than 5 mm in 6
months), and symptomatic AAA of any size [10].
Varying results have been reported regarding
the difference between the incidence of post-
operative complications and the survival rate of
patients after AAA repair using endovascular
and open surgeries. On the other hand, the
need for surgical re-intervention in patients
who underwent surgery with an endovascular
approach is more than in patients who under-
went open surgery. These interventions are
mainly due to endocardial displacement or
aneurysm rupture [11-13], which are more com-
mon in people with a history of vascular dis-
ease [14]. On the other hand, no significant dif-
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ference was found in the frequency of the need
for re-intervention or its causes between the
two methods [15, 16].

AAA and its rupture is a relatively common and
life-threatening condition. Despite extensive
advances in surgical treatment approaches,
the conflicting results between studies make
the selection of the preferred and cost-effec-
tive method with minimal complications and
consequences challenging. Therefore, this stu-
dy was designed to identify and compare the
complications and outcomes of AAA repair sur-
gery using both open and endovascular meth-
ods. The endovascular method is performed at
limited vascular surgery centers in Iran, and
Razi Educational and Medical Center is the only
endovascular surgery center in Guilan province.
This study was designed to compare the fre-
quency of in-hospital complications and out-
comes of patients undergoing AAA repair using
open and endovascular repair and to analyze
the results of this comparison for the first time
in Iran. By analyzing the outcomes and their
frequency in open and endovascular surgical
approaches, specialists can choose an efficient
and cost-effective method with minor compli-
cations to improve patients’ quality of life and
reduce the costs imposed on hospitals and
insurance.

Methods and material
Study design

This retrospective cohort study was done on
the records of 60 patients with AAAs undergo-
ing elective surgery repair using endovascular
approaches or open surgery at Razi Hospital,
Rasht, the only public hospital for vascular and
endovascular surgeries from 2010 to 2019,
using an available sampling method.

Inclusion and exclusion criteria

The inclusion criterion was the diagnosis of a
stable AAA recorded in patients’ records. Ex-
clusion criteria were the death of the patient
before surgery, incomplete or unreadable infor-
mation in the record, and patients who under-
went emergency abdominal aortic repair due to
rupture of the AAA. Indication for endovascular
repair (EVAR) is based on the anatomic fea-
tures of AAA (Suitable diameter & length of
neck and landing zone of aneurysm, amount of
Thrombosis & Calcification of neck). Based on
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previous data, the indications for open surgery
or EVAR are abdominal, back or flank pain, evi-
dence of embolization, frank rupture, asymp-
tomatic aneurysm > 5.5 cm in men and > 5.0
cm in women, rapidly expanding AAA, AAA
associated with other arterial disease (espe-
cially iliac aneurysm), infected AAA, and compli-
cations following endovascular repair necessi-
tating early or late conversion to an open AAA
repair [15, 16]. The anatomic features of an
AAA are assigned with an analysis of computed
tomography (CT) scan with intravenous con-
trast. We should note that EVAR is easier and
more suitable to perform than open surgery.

Ethical confirmation and grouping

After obtaining permission from the Ethics
Committee of the Guilan University of Medical
Sciences and receiving the ethics code (IR.
GUMS.REC.1399.143), and establishing the
necessary coordination with Razi Medical Train-
ing Center, the researcher referred to the cen-
ter's archive and the records of eligible patients
were classified into two groups, open surgery
and EVAR. The grouping basis in this study was
randomized allocation to each group. Patients’
names were entered into SPSS software, and
cases were randomly assigned to each group.

Primary and secondary indicators

Using a researcher-made checklist, we collect-
ed patient information. The patient’s demo-
graphic data, including age and gender were
collected at the grouping time. The primary indi-
cators and their assessment methods in this
study were:

* Blood pressure changes (an increase in blood
pressure to more than 140/90 mmHg or a
decrease in systolic blood pressure to less than
100 mmHg).

* Arterial hypoxemia (PaO, in room air less
than 60 mmHg after surgery or arterial oxygen
saturation measured by pulse oximeter less
than 90%, need for oxygen therapy, re-intuba-
tion after extubation, pneumonia, need for
mechanical ventilation for more than 48 hours).

* Renal complications (an increase in serum
creatinine greater than 0.5 mg/dl from base-
line creatinine).
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* Mpyocardial infarction (an increase or a
decrease in cardiac enzyme troponin in the
presence of clinical signs of myocardial isch-
emia or electrocardiogram changes during
hospitalization).

* Paraplegia (dysfunction of motor or sensory
function in the spinal segment in the thoracic,
lumbar, or sacral areas in postoperative clinical
examination).

* Ischemic clone (evidence of colon ischemia
in colonoscopy or reoperation in patients with
severe postoperative abdominal pain, early-
onset diarrhea, rectorrhagia, unexplained he-
modynamic disturbance, unexplained organ
failure or clinical diagnosis of intestinal isch-
emia treated using pharmaceutical therapy).

e Lower limb ischemia (the emergence of pain
after severe lower limb surgery at rest, with no
improvement exacerbated by raising the organ
or skin discoloration Gangrene and tissue
necrosis requiring intervention).

The secondary indicators in this study were
duration of ICU and hospital stay, amount of
packed RBCs injected, the need for vasopres-
sor medications, including norepinephrine, epi-
nephrine, and dopamine, the dose of narcotic
analgesics, including morphine and fentanyl,
duration of surgery, duration of oral feeding
(interval between end of surgery and start of
oral feeding) and outcome of surgery (death or
survival).

Statistical analysis

The collected data were analyzed by the SPSS
version 22 software. Mean and standard de-
viation (95% confidence interval) was used to
describe quantitative variables with a normal
distribution, and for quantitative variables with
an abnormal distribution, median and inter-
quartile range were used. Qualitative variables
were also described using numbers and per-
centages. The normal distribution of the quan-
titative variables in the subgroups was mea-
sured using the Shapiro-Wilk test. Comparison
of quantitative variables in the studied sub-
groups considering their normal distribution
was made using an independent t-test or Mann-
Whitney nonparametric test (no normal distri-
bution). For qualitative variables, Chi-squared
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Table 1. Comparison of the complications of patients un-
dergoing abdominal aortic aneurysm repair using open and

endovascular methods

Endovascular

Open

Complications method method P-Value*
Renal Failure No 29 (96.7) 18 (60) 0/001
Yes 1(3.3) 12 (40)
Respiratory Complication No 30 (100) 20 (66.7) 0/001
Yes 0 10 (33.3)
Blood pressure changes No 16 (53.3) 12 (40) 0/301
Yes 14 (46.7) 18 (60)
Colon Ischemia No 30 (100) 29 (96.7)
Yes 0 1(3.3)
Myocardial Infarction No 30(100) 28(93.3)
Yes 0 2 (6.7)

patients with respiratory complica-
tions after AAA repair belonged to
the open surgery group. Therefore,
there was a statistically significant
difference between the two groups
in terms of respiratory complica-
tions (P = 0.001). Changes in blood
pressure were seen in 32 patients,
of which 14 (46.7%) belonged to
the EVAR group, and 18 (60.0%)
belonged to the open surgery group.
However, the observed difference
was not statistically significant (P =
0.301). In the present study, para-
plegia and lower limb ischemia were
not found in patients undergoing

*Chi Square Test.

or Fisher’s exact test was used. The level of sta-
tistical significance was considered at P < 0.05.

Results
Study population

In this study, 60 patients diagnosed with AAAs
and undergoing elective surgery using either
endovascular or open surgery methods were
studied. The mean age of patients undergoing
AAA surgery was 72.40 + 6.28 years (mean:
73.00 years and age range 56-85 years). The
mean age of patients undergoing open surgery
was higher than those undergoing endovascu-
lar surgery (73.13 + 6.40 vs. 71.67 + 6.19,
respectively); however, this difference was not
statistically significant (P = 0.371) (Table 1).
Most (86.7%) patients undergoing AAA repair
were male. The percentage of male patients in
the EVAR and open surgery groups was 90%
and 83.3%, respectively; however, this differ-
ence was not statistically significant, and a pre-
dominance of male patients was observed (P =
0.7006).

Common complications

Renal failure was found in 13 patients, of which
12 were related to patients undergoing open
surgery. The Chi-squared test showed a statisti-
cally significant difference between the patients
in the two groups in terms of the incidence of
renal failure after AAA repair (P = 0.001). Also,
50 patients (83.3%) had no respiratory com-
plications after AAA repair, and 10 (33.3%)
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AAA repair in both open and endo-
vascular methods. Acute ischemia
and acute myocardial infarction
were observed in only 1 and 2 patients under-
going open surgery, respectively (Table 1).

ICU parameters

The level of O, saturation in the intensive care
unit (ICU) in patients undergoing endovascular
surgery was significantly higher than in patients
undergoing open surgery (P = 0.018). According
to the results, the length of ICU and hospital
stay in patients undergoing open surgery was
significantly longer than those undergoing en-
dovascular surgery (P < 0.001). The amount of
blood transfused during hospitalization was
significantly higher in patients undergoing open
surgery compared to patients undergoing endo-
vascular surgery (P < 0.001). The duration of
surgery in patients undergoing open surgery
was significantly longer compared to patients
undergoing endovascular surgery (P < 0.001)
(Table 2).

In total, 15 patients (50%) needed vasopressor
medication in the ICU, and all belonged to the
open surgery group. Therefore, the need for
vasopressor drugs in the ICU was significantly
higher in patients undergoing open surgery (P <
0.001). No deaths were reported in endovascu-
lar patients. Thus, the incidence of death in
patients undergoing open surgery was signifi-
cantly higher (26.7%) (P = 0.005).

Pain managements

The use of narcotic analgesics in patients
undergoing open surgery was significantly high-
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Table 2. Comparison of the level of O, saturation, length of ICU and hospital stay, number of trans-
fused blood units, and duration of surgery in the study groups

Median (first quarter-third

Variable Groups Number quarter) Minimum-maximum P-Value*

Oxygen saturation (%) Endovascular 30 96.5 (95-97) 90-98 0.018
Open surgery 30 95 (94-96.25) 90-98

ICU stay (day) Endovascular 30 2 (1-3) 1-4 0/001 <
Open surgery 30 4 (3-b) 1-51

Hospitalization (days) Endovascular 30 4.5 (4-5) 39 0/001 <
Open surgery 30 7 (6-8) 3-57

Blood transfusion (unit) Endovascular 30 0.4 0.00 (0.00-1) 0.00-4
Open surgery 30 3.33 2 (2-4)

Duration of surgery (hours) Endovascular 30 2.5(2-3) 2-3 0/001 <
Open surgery 30 3(3-3.5) 2.50-4

*Independent T-Test.

Table 3. Comparison of the use of narcotic analgesics in ICU in patients undergoing abdominal aortic
aneurysm repair using open and endovascular surgery

Variable Endovascular  Open surgery P-Value*

Taking painkillers, number (percent) No 14 (46.7) 4 (13.3) 0.005*
Yes 16 (53.3) 26 (86.7)

Type of narcotic analgesics, number (percent) Morphine 13 (81.3) 8 (30.8) 0.005**
Fentanyl 0 6 (23.1)
Both of them 3(18.8) 12 (46.2)

Morphine, number (percent) No 14 (46.7) 10 (33.3) 0.292*
Yes 16 (53.3) 20 (66.7)

Fentanyl, number (percent) No 27 (90) 12 (40) 0.001* <
Yes 3(10) 18 (60)

*Chi Square Test. **Fisher’s Exact Test.

Table 4. Comparison of the dose of morphine and fentanyl in patients undergoing abdominal aortic
aneurysm repair using open and endovascular surgery

Median (first

Variable Group Number Mean quarter-third quarter) Minimum-maximum P-Value*

Morphine (milligram) Endovascular 16 12.06 9 (6-20) 3-25 0.002
Open surgery 20 20.35 24 (12-30) 6-50

Fentanyl (micrograms) Endovascular 3 5000 5000 (4000-0) 4000-6000 0.221
Open surgery 18 5800 6000 (6000-6000) 2000-10000

*Mann Whitney Test.

er than in those undergoing the endovascular
method (P = 0.005). There was a statistically
significant difference in the type of narcotic
analgesic used among 42 patients taking these
drugs in the ICU (P = 0.005). Considering the
need for morphine and fentanyl in patients
undergoing AAA repair, the observed dose of
fentanyl administration was significantly higher
in the open surgery group (P < 0.001) (Table 3).
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Patients undergoing open surgery received sig-
nificantly more morphine in ICU than those
undergoing endovascular surgery (P = 0.002).
There was no statistically significant difference
in the dose of fentanyl administration in the ICU
between patients undergoing open and endo-
vascular surgery (P = 0.221) (Table 4). The
interval between the end of surgery and the
start of oral feeding was assessed in 52
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patients undergoing AAA repair and was found
to be significantly longer in patients undergoing
open surgery compared to patients undergoing
endovascular surgery (median 54 vs. 23) (P <
0.001).

Discussion

The rupture of the AAA is a life-threatening
medical emergency and an important cause of
death before reaching the hospital [4]. Today,
open surgery and endovascular repair are com-
monly used to treat AAAs. Although several
studies have been conducted to find the most
suitable surgical method of all methods used
worldwide, none of them has been confirmed to
be superior to the methods discussed in this
study, and the introduction of elective surgery
to repairan AAAremains a challenge. Therefore,
this study compared the frequency of in-hospi-
tal complications and outcomes of two groups
of patients undergoing elective AAA repair
using open or endovascular methods. The
mean age of patients was 72.4 + 28.6 years
(range 56-85 years), and the mean age of
patients in the open surgery group was more
than the EVAR group. The incidence of AAAs in
developed countries is estimated at 2%-8%
and is more common in men (4%-8% in men
over 50 years of age) than in women (1%-1.3%)
[17, 18]. It has been reported that 86.7% of
patients were male, and in both groups, a pre-
dominance of male patients was observed,
which may be due to the higher incidence of the
disease in men. However, no significant differ-
ence was found in terms of the gender ratio
between the two groups.

The prevalence of renal failure was 3.2% in the
EVAR group and 40% in the open surgery group,
indicating that the incidence of postoperative
renal failure after open surgery was significant-
ly higher. This can be due to several factors,
including reduced blood flow to the kidneys as
due to aortic clamping in open surgery, isch-
emic injuries, restoration of blood flow after
aortic decompression, blood loss during sur-
gery or fluid shifts to the extravascular space,
and embolism to the renal arteries [19]. Re-
spiratory complications were found in 33.3% of
cases in the open surgery group, while none of
the patients operated by the endovascular
method had this type of complication; thus, the
prevalence of respiratory failure complications
in the EVAR group was significantly lower. Also,
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the percentage of arterial oxygen saturation in
patients admitted to the ICU in the EVAR group
(95%-97%) was significantly higher than the
open surgery group (94%-96.25%) (P = 0.018),
which may be because of following open aortic
aneurysm repair, excessive postoperative pain
after surgical incision in the abdomen or ster-
notomy (following thoracic aortic aneurysm
repair) may limit the patient’s ability to cough
and breathe deeply. As a result, respiratory
complications, such as pulmonary atelectasis
and pneumonia, following open surgery occur
more frequently than endovascular methods
[20]. Patients undergoing open AAA repair sur-
gery should be intubated and transferred to the
ICU after surgery to manage their ventilation
[21]. In the vascular surgery ward of Razi
Educational and Medical Center, where our
research was conducted, all patients are me-
chanically ventilated for 24-48 hours after
open aortic aneurysm repair surgery and during
the transfer to the ICU as routine respiratory
support. In this regard, it has been shown that
early extubation (removal of the endotracheal
tube) in patients whose aortic clamping time
is more than 30 minutes during surgery, in
patients with below normal basal lung function,
or in patients who need a high amount of crys-
talloid fluid or packed cells during surgery is
associated with increased respiratory compli-
cations and the risk of death after surgery [20].

In the present study, changes in blood pressure
above a diastolic blood pressure of 140.90
mmHg or below a systolic pressure of 100
mmHg were recorded after surgery, which was
found to be 46.7% in the EVAR group and 60%
in the open surgery group. However, a higher
prevalence of postoperative hypertension was
observed in patients in the open surgery group.
This could be due to a large incision made in
this method and more postoperative pain in the
patient, which at times is not managed correct-
ly. On the other hand, none of the patients who
underwent endovascular aneurysm repair re-
ported hypotension and, consequently, did not
receive vasopressor medication, which could
be due to myriad factors, such as the absence
of excessive bleeding during surgery, among
others. In addition, clamping the aorta during
open surgery causes a large shift of fluids into
the extravascular space, which is an important
factor leading to hypotension after the surgery.
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This study recorded changes in blood pressure
above a diastolic pressure of 140 mmHg or
below a systolic pressure lower than 100
mmHg, including postoperative low blood pres-
sure and hypertension. On the other hand,
many patients who underwent surgery had a
history of hypertension due to chronic comor-
bidities and old age, which was not adequately
managed. Therefore, many patients in both
groups had higher-than-normal blood pres-
sures before and even after successful surgery,
which were recorded as abnormal blood pres-
sure changes according to our considered crite-
ria. Accordingly, although the incidence of post-
operative hypotension and the need for vaso-
pressor following open surgery were significant-
ly higher, the reason for no significant differ-
ence in postoperative blood pressure changes
between the two groups was a blood pressure
higher than normal in patients in the EVAR
group after surgery.

Regarding the need for vasopressors, none of
the patients in the EVAR group received vaso-
pressors. However, 50% of patients undergoing
open surgery received at least one vasopressor
drug (P < 0.001), which can be due to factors
such as the absence of excessive bleeding as
this method is less invasive, and there is no
need to clamp the artery and hence no associ-
ated complications. The average duration of
ICU and hospital stay in the EVAR group was
about two days (mean and median of 2 days),
which was significantly lower than patients
undergoing open surgery with an average hos-
pital length of stay of 4 days (according to the
median number reported) and an average ICU
stay of 2.5 days. Patients who underwent endo-
vascular surgery had an average (median) hos-
pital length of stay of 4.5 days and a mean
length of stay of 4.8 days, and the maximum
length of hospital stay in this method reached
9 days. However, the median length of hospital
stay in patients undergoing open surgery was 7
days with a mean of 8.4 days; in one of the
patients, due to ischemic colon, after open sur-
gery and laparotomy and also due to the length
of weaning the patient from the mechanical
ventilator, this number reached 57 days (P <
0.001). Bjork and Ulug in 2017 and Patelis in
2016 also showed that the length of ICU and
hospital stay in the EVAR group was significant-
ly shorter than the open surgery [22-24].
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In terms of the need for packed cell injection
and the injected units during hospitalization,
patients in the open surgery group received a
significantly higher amount of blood (P < 0.001),
which can be due to the further reduction of
patients’ intravascular volume in the open sur-
gery because of the loss of more blood during
surgery or the transfer of body fluids to the
extravascular space due to aortic clamping.
Patelis, in 2016, also showed that the need for
packed cell units in patients undergoing endo-
vascular surgery was significantly less than in
patients who underwent open AAA repair [23].
Open surgery is more time-consuming than the
endovascular procedure because of the large
incision and closing of a surgical incision at the
end of surgery and the time required for the
surgeon to perform vascular anastomoses. The
duration of surgery in the EVAR group was sig-
nificantly shorter than the open surgery group
(P<0.001).

In terms of death during hospitalization, none
of the patients in the EVAR group died during
the study and hospitalization. However, 26.7%
of patients in the open surgery group died dur-
ing this period, which was a statistically signifi-
cant difference (P < 0.005). In this study, the
mortality rate of patients who underwent open
surgery was higher than in other reports, includ-
ing that of Rigberg and colleagues [25] in 2006
(mortality after open surgery was 19% vs.
26.7% in our study), and also higher than
patients undergoing endovascular surgery (zero
percent vs. 26.7%). This may be due to the fact
that open or endovascular surgery was not
selected randomly before the surgery for AAA
repair. Patients were selected according to the
following criteria: economic status of patients
to pay a high cost of grafts for the endovascular
method, the possibility of preparing the graft by
the surgeon and its availability during the sur-
gery, and complexity of the aneurysm in terms
of its type and anatomical features; many
patients underwent open surgery despite ini-
tially being considered a good candidate for
endovascular surgery.

These factors may have played an essential
role in increasing the mortality rate of patients
after open surgery in this study. On the other
hand, because the Razi center is the only refer-
ral center for vascular surgery in the north of
Iran, many patients who are referred to this
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center and are candidates for AAA repair are
those with complex surgical conditions and
also at high risk for surgery, which can be
another factor for a high mortality rate of
patients following open surgery found in our
study. It should be noted that the observed dif-
ference in the mortality rate of patients under-
going open and endovascular surgery in our
study was not only due to the difference in the
surgery method but can also be because some
patients who underwent open surgery and died
following surgery were initially candidates for
endovascular surgery, but due to some finan-
cial issues related preparing the required
grafts, they were subjected to open surgery. In
addition, due to the complex anatomy of the
AAA, in some patients, the aneurysm repair
was not possible by the endovascular method.
It was subjected to open surgery and subse-
quently suffered postoperative complications,
including death following surgery.

In this study, the patients were evaluated for
the need to take analgesics. The dose of anal-
gesics received in the open surgery group was
81.3% higher than in the EVAR group (P <
0.005). Also, 53.3% of patients in the EVAR
group received morphine or both morphine and
fentanyl analgesics, but none received fentanyl
alone. The dose of morphine received (mg) in
the ICU (P < 0.002) was significantly higher in
the open surgery group than in the EVAR group.
Also, the need for fentanyl administration (P <
0.001) in the EVAR group was significantly
lower; however, the dose of fentanyl (ug) re-
ceived was not significantly different between
the two groups, which can be due to the higher
levels of pain following incision as well as the
large surgical dissection following an open pro-
cedure, which makes pain control more chal-
lenging for these patients. In this study, the
interval to starting oral feeding after surgery in
patients of the two groups was also compared.
Transient ileus is a relatively common compli-
cation following open AAA repair. Accordingly,
postoperative care commonly includes the
delayed onset of oral feeding in patients until
the return of the patient’s regular bowel move-
ments [26]. Also, a longer delay in oral feeding
was found in the open surgery group compared
with the EVAR group (P < 0.001), which may be
due to the higher prevalence of complications
due to early onset of oral feeding after open
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surgery and the longer duration of postopera-
tive treatment considerations in this method.

One of the limitations of this research was the
limited number of available samples. Also,
some variables had not been completely re-
corded in some of the patients’ records; thus,
those patients were excluded, and the number
of samples decreased. It is suggested to repeat
the research using a higher sample size and
longer follow-up in terms of long-term survival
after surgery and study each patient’s physio-
logical and anatomical features in managing
complications. Also, despite the high cost of
endovascular graft, the cost of hospitalization
is less for the endovascular method. According
to this hypothesis, it is recommended to extract
the costs of these two methods accurately from
hospital records in a future study and analyze
and provide the results to the relevant organi-
zations enabling them to study the feasibility of
financial support.

Conclusion

In conclusion, this study showed that AAA repair
using the endovascular method is associated
with fewer complications and short-term sur-
vival in patients. In general, endovascular sur-
gery to repair the rupture of an AAA should be
considered by surgeons in light of fewer compli-
cations and more satisfactory results for the
patient and the treating physician.
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