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Abstract 
Objective: Abdominal Aortic aneurysms (AAA) are pathological 
aortic dilations that can rupture and result in up to 90% overall 
mortality. These lesions have a strong inflammatory substrate 
since atherosclerosis, which is undoubtedly related to inflam-
mation, also predisposes patients to develop abdominal aorta 
aneurysms. The primary purpose of the research was to exam-
ine the role that inflammation in the aortic wall plays in the de-
velopment, prognosis, and management of aortic aneurysms. 
Material and methods: This prospective, non-randomized 
investigation analyzed the cytosolic levels of interleukin-1b, in-
terleukin-6, and tumor necrosis factor in the walls of 57 individ-
uals with aneurysms. Study group 1 consisted of patients with 
ruptured aneurysms (n=11), whereas study group 2 included 
patients with no symptoms from their aneurysms (n=32). There 
were 14 kidney recipients in the control group. Result: The walls 
of rupture aneurysms were shown to have larger and more pro-
nounced inflammatory processes as well as higher levels of the 
cytokines cytokine and than asymptomatic aneurysms. In indi-
viduals that have AAA that have ruptured, these findings indicate 
that an inflammatory process plays a key part in the disease. 
Conclusion: It is possible that identifying a way to modulate the 
inflammatory process that occurs in the wall of AAA might play a 
significant role in the prevention of aneurysm rupture. This study 
emphasizes that inflammation provides a role in the develop-
ment, prognosis, and management of aortic aneurysms.
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1. Introduction 
Aortic aneurysms (AA) are characterized by a 

gradual dilatation caused by the aortic wall’s increas-
ing weakening. Depending on their location within the 
body, aneurysms are classified as either thoracic aortic 
(TAA) or abdominal aortic (AAA). Age, male gender, 
and tobacco use are also pathogenetic characteristics 
and risk factors between TAA and AAA. In addition, 
20% of individuals with TAA have inherited gene mu-
tations as a factor [1]. Between 1990 and 2010, the 
death rate by aortic aneurysm rose from 2.49 to 2.78 
per 100,000 people, according to the Global Burden of 
Disease Study 2010. Males had a higher death rate than 
females. Aortic aneurysms can either grow slowly over 
time or suddenly and dramatically change a patient’s 
life. They are often indolent. Rapid diagnosis and sur-
gical repair are required in the event of an acute rup-
ture since the fatality rates in AAA and TAA can reach 
80% and 99%, respectively [2]. Multiple population 
studies have found a strong inverse relationship be-
tween diabetes and AAA incidence, progression, and 
rupture. Metformin, an oral hypoglycemic drug, may 
have a role in this, as we and others have shown. After 
more than 60 years of use, metformin has become the 
most widely prescribed medication for type 2 diabetes 
worldwide [3]. Much of this success can be attributed 
to metformin’s low risk of side effects, positive met-
abolic benefits (such as decreasing cholesterol), and 
ability to prevent cardiovascular events (in addition 
to its effects on glycemic control). An abdominal aor-
tic aneurysm (AAA) is a tumor-like dilatation of the 
aorta that often has a diameter increase of more than 
50%. High rates of atherosclerotic aortic atherosclero-
sis (AAA) are seen in people who already have cardio-
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vascular disease, making it the tenth leading cause of 
mortality in males aged 60 and over. The prevalence 
of AAA has been increasing over the past few years, 
which tracks the overall trend of an aging population. 
Due to the high mortality rate of AAA and the absence 
of adequate medical care, there is a significant risk to 
human life. Aortic media degeneration, elastin break-
down and erosion, and inflammatory cell infiltration 
of the adventitia are all telltale markers of AAA. These 
modifications may result in the breakdown of the aor-
ta’s elastic layered structure, which might then cause 
aneurysmal enlargement and even rupture [4]. 

The researcher’s [5] goal was to examine the distinc-
tions between PVAT and AAA by employing gene ex-
pression and functional testing. These putative routes 
of inflammatory production have the potential to shed 
light on the different drug targets in the treatment of 
AAA. Researchers [6] determined whether Artesu-
nate (AS) could prevent the onset of AAA. Although 
AS was not successful in lowering the incidence of 
AAA, it did successfully lower the diameter of AAA 
in a manner that was independent of hypertension’s 
adverse effects. Researchers [7] focus on a variety of 
different forms of controlled cell death and present a 
framework of their functions in aortic aneurysm and 
dissection (AAD). The knowledge provided here leads 
to future experiments on the molecular processes that 
underlie AAD. A study [8] evaluated how much Cy-
cloastragenol (CAG) has an inhibiting impact on AAA 
and the mechanism associated with everything. CAG 
was given to two different mouse models of AAA and 
was found to lower the incidence of AAA, the dila-
tion of the aorta, and collagen breakdown in the me-
dia in comparison to the control AAA sample treated. 
A study [9] determined that rivaroxaban therapy can 
slow the evolution of experimental AAA and its asso-
ciated processes. By reducing the inflammation of the 
aorta wall brought on by FXa, rivaroxaban may prove 
to be a successful medicinal treatment in slowing the 
development of AAA. The development of AAA ill-
ness was extensively examined within that effort to 
correlate changes in the microstructure, histology, 
and mechanics [10]. Researchers [11] analyzed FcγR 
expression in AAA lesions and investigated wheth-
er blocking FcγR signaling molecules (γ -chain and 
Syk kinase) affects AAA development in mice. The 
key hormonal regulator of energy balance has been 
identified as fibroblast growth factor 21 (FGF21), an 
increase of this protein is shown in several metabolic 

and cardiovascular illnesses. FGF21 signaling has been 
linked to the etiology of abdominal aortic aneurysms 
in studies (AAA). They will look into the connection 
between AAA development and FGF21 [12].

The purpose of this study was to identify the fac-
tors that dominate the inflammatory process, deter-
mine within the development prognosis and manage-
ment AAA wall they are located, and compare them to 
the way the aneurysm presents clinically. 

The rest of this study is organized as follows: Part 
2 introduces the suggested method. The research re-
sults are in Part 3. Part 4 contains the discussion. Part 
5 contains the conclusion. 

2. Material and methods

2.1. Study selection
The atherosclerotic AAA surgical cohort included 

43 patients without macroscopic inflammatory alter-
ations, and the trial was prospective and non-random-
ized. A majority of the patients were above the age of 
70. (61-78). Based on how the AAA was presented, 
the group was split in half. Patients who required 
immediate attention due to a rupture made up study 
group 1 (n=11). At 85 millimeters, the biggest AAA 
was the largest ever recorded [13]. There were seven 
males and four women in this subgroup, with an aver-
age age of 68.3 (ranging from 61 to 77). study group 2 
(n=32) included individuals with asymptomatic AAAs 
whose diameter was less than 50mm as determined by 
ultrasonography or CT. Subgroup II AAA measured 
up to 100 millimeters in diameter at its widest point. 
Patients ranged in age from 62 to 78, with the aver-
age being 68.7, and there were 25 males and 7 women. 
Kidneys from 14 deceased donors were used in the 
transplantation study as a comparison group. Donors 
were chosen to be of a similar age and sex distribu-
tion as the aneurysm group, with a mean age of 59.5 
(range: 50-78) and a men-to-women ratio of 3:1.

2.2. Preparation of the study design 
Cytosolic levels of TNFα, IL 1β, 6, and 8 in these 

same individuals were also measured. The wall sam-
ples were instantly frozen to 70oC with liquid nitrogen 
after being cleaned of thrombus with iced saline. The 
samples underwent oscillatory mill permanent liq-
uid nitrogen cooling to homogenize them to particles 
smaller than <0.001 mm. To obtain a homogeneous 
powder, we utilized TRIS-homogenized saline (pH 
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7.4) with 1 mM monothioglycerol, and then it was 
ultracentrifuged (105 000g/L) at to remove the excess 
liquid. The Bradford technique was used to measure 
the amount of protein in the supernatant. Enzymo-
immunoanalytical methods were used to measure 
the quantities of cytosolic cytokines. The coefficients 
of variation for each technique used were 8% for in-
tra-assay variation and <10% for inter-assay variation. 
A sandwich-type test with two immunological phases 
was the general idea behind the enzymoimmunoana-
lytic approach. To begin isolating cytokines, a mono-
clonal anti-cytokine antibody was immobilized on the 
sides of microtitre plates. We then fused an additional 
monoclonal anti-cytokine antibody with the enzyme 
acetylcholinesterase. The concentration of cytokines 
in the sample or standard was directly correlated to 
the intensity of the color created when the wells were 
emptied, cleaned, and the binding enzymatic activity 
was assessed using a chromogenic substrate.

2.3. Prognosis and management
The diagnosis of AAA usually comes about by mistake 

when an imaging test is performed because the patient 
has a concomitant condition. In certain nations, ultra-
sound scans are used in screening programs targeted at 
specific risk populations. These programs have demon-
strated their efficacy and affordability. An AAA is now 
managed conservatively when its diameter is kept be-
tween 3 and 5 cm. It relies on regular imaging follow-ups, 
strict management of cardiovascular risk factors, and 
medical therapy with anti-platelet drugs and stains, de-
spite the lack of an effective pharmaceutical therapy that 
can halt its development or prevent a rupture. So long as 
the diameter of the AAA does not exceed 5.5 centime-
ters, this management strategy will be sufficient. Surgery 
is typically the best course of treatment in these situa-
tions when the danger of rupture outweighs the risk of 
surgical intervention. This decision can be made sooner 
if symptoms are present or the AAA is growing rapidly. 
Individual characteristics, AAA form, and AAA position 
all have a role, open surgery or intravascular intervention 
may be used during the surgical intervention. The aorta’s 
width, the rate of expansion, and the patient’s possible 
surgical risk will all play a role in determining whether a 
patient qualifies for a certain form of therapy. There has 
been a long-held belief that intravascular intervention 
has greater perioperative survival; even though multiple 
studies have shown that long-term survival is equivalent 
for both types of therapy. However, the increased risk 

of delayed ruptures after intravascular intervention re-
mains a cause for concern and highlights the need for a 
new investigation and corrective treatments.

2.4. Statistical analysis
Statistical Analyses Software was used for the statistical 

analysis. Results were computed using means/SD, and Wil-
coxon and Kruskal-Wallis tests, which are non-paramet-
ric, were used for the statistical analysis, with a significance 
level of p<0.05. Mann-Whitney U Test When comparing 
continuous variables, the U test or another comparison 
method was utilized. For this reason, we used the Fisher 
exact test to analyze our categorical data. The relationship 
between measured factors and the AAA growth rate was 
described using Spearman rank correlation.

3. Result 
In patients who had surgery after a burst AAA, in-

flammatory alterations inside the aneurysm wall were 
more evident than in the asymptomatic aneurysms. Nu-
merous inflammatory infiltrates resembling secondary 
lymphatic follicles were seen in the media. Labeling of 
follicular dendritic cells with a CD 21 antibody during 
immunohistochemistry established their presence. The 
bulk of lymphocytes inside the inflammatory infiltrates 
were B-cell precursors, as evidenced by their positive 
staining for the leukocyte common antigen. There was a 
polyclonal distribution of different types of immunoglob-
ulin light chains throughout the plasma cell populations. 
The presence of plasma cells was also demonstrated us-
ing electron microscopy. The CD 45 RO staining showed 
that T-lymphocytes were few and widely scattered. It was 
shown that just a small number of neutrophil leukocytes 
(using the neutrophil elastase). It was common for the 
medial vasa vasorum to become dilated and clogged 
with blood as they proliferated. While H&E staining 
failed to reveal smooth muscle cells (SMC) in ruptured 
AAA, labeling against smooth muscle β-actin was suc-
cessful. Positive staining for actin in the cytoplasm was 
also observed in foam cells. It was not possible to quanti-
fy the pace at which muscle cells underwent mitosis, this 
phenotypic switch from contraction to proinflammatory 
was apparent. Aneurysms without symptoms had cyto-
sol levels of IL – 1β, IL6, IL8, and TNFα that were con-
siderably lower than those found in the asymptomatic 
aneurysms’ walls (Table 1). Patients with AAA rupture 
had considerably greater cytosolic amounts of IL6, IL8, 
and TNFα compared to asymptomatic aneurysm wall 
samples (Table 2). None of the cytosolic cytokine levels 



Issue 26. February 2023 | Cardiometry | 895

of patients with intra- or retro-peritoneal rupture were 
significantly different from one another.

The growth rate of the patient is shown in Figure 
1. A potentially lethal condition is AAA. A tiny AAA 
that grows throughout six months of follow-up is re-
garded as having a high chance of rupturing. Smok-
ing individuals tend to experience faster growth than 
those who have diabetes or peripheral artery disease. 
According to analyses on attachment population sub-
groups, which are oriented towards the main risk pa-
tients and may not accurately reflect the real nature 
of aortic aneurysm disease, aortic aneurysm (AA) 
growth rates have been reported to be about 1 mm per 
year. The growth rate of patients with asymptomatic 
aneurysms was found to be much greater than that of 
patients with ruptured aneurysms and controls.

Figure 1: Growth rate of the patients

Figure 2 shows the relative expression level of the 
patient’s genes.  Gene expression levels for IL6, IL8, and 
TNF-α in AAA caused by elastase. Aneurysms that have 
ruptured, those asymptomatic, and the control blood 

volume of the abdominal aorta, as described in the text. 
On day 14, tissues were taken from the aneurysmal ab-
dominal aorta and the unaffected thoracic aorta in kid-
ney donors that acted as controls. Using the expression 
of β-actin as an internal standard, RT-PCR was used to 
determine the relative abundance of mRNA transcripts. 
In ruptured aneurysms, asymptomatic aneurysms, and 
control groups, the relative gene expression level of IL-8 
is higher than that of IL-6 and TNF- α

Figure 2: Relative expression level of the patients

Figure 3 depicts the patients with age-related AAA. 
Above 50-year-olds seldom get AAA. Between the 
ages of 60 and 65, one in 1,000 people gets an AAA, 
and the likelihood of developing one increases with 
age. AAA is found in 25 males and 7 females over the 
age of 65, according to screening. Aorta wall thinning 
leads to bulging. Smoking and high blood pressure are 
likely to raise the chance of an aneurysm, but the exact 
reason for this weakening is unknown. In males over 
65, AAAs are most prevalent. Over 1 in 50 of all fatali-
ties in this group is caused by ruptures.

Table 1
Asymptomatic AAA cytosolic cytokine levels compared to controls

Study Participants (n) Interleukin -1b Interleukin -6 Interleukin -8 TNFα
Kruskal-Wallis - P<0.0001 P<0.0001 P<0.0001 P<0.0001
AAA 32 33.5938.5 526.9467.9 216.1444.7 16.021.9
Controls 14 4.72.6 26.312.9 31.3911.4 8.68.2
Wilcoxon - P<0.001 P<0.0001 P<0.0001 P<0.0001

Table 2
RUP and AAA patients’ cytosolic cytokines correlate.

Study Patients (n) Interleukin -1b Interleukin -6 Interleukin -8 TNFα
RUP 11 51.7±64.8 1052.7±626.9 476.6±360.3 127.1±220.6
AAA 32 34.5±37.5 527.9±468.9 271±443.7 15.0±22.9
Kruskal-Wallis - P<0.53 P<0.001 P<0.0003 P<0.002
Wilcoxon - P<0.54 P<0.001 P<0.0003 P<0.002
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Figure 3: Patients with age-related AAA

4. Discussion 
The complicated pathophysiology and develop-

ment of AAA lead to a reduction in the aortic wall. The 
infrarenal aorta, which is mechanically distinct from 
the thoracic aorta, is the most common site of AAA 
formation. These modifications increase mechanical 
stress. Due to a shortage of ductus arteriosus vasorum, 
which provides the aortic wall with food and oxygen, 
this section of the aorta is especially susceptible to in-
jury. The cytokine levels of individuals with AAA were 
found to be significantly higher compared to those of 
donor aortas. It has been found that patients with AAA 
had elevated levels of IL-1β, IL6, IL8, and TNF-α [14], 
which may suggest that cytokines have a significant 
role in the development of aneurysms. High amounts 
of IL6, IL8, and TNF-α in the wall of burst aneurysms, 
as well as inflammatory infiltrates composed of Band 
T lymphocytes and macrophages, were found in the 
study [15], suggesting inflammation had a substantial 
part in the process contributing to aneurysm rupture. 
Plasma cytokine levels increase after a AAA rupture, 
which is followed by a systemic inflammatory reac-
tion. Based on the fact that asymptomatic aneurysms 
have higher cytokine levels than symptomatic aneu-
rysms, the strongest inflammatory process seen in 
ruptured AAAs is probably not due to a sudden in-
crease in plasma cytokines as a result of the injury, 
but rather to a long-standing inflammatory process 
within the AAA itself. The majority of macrophage 
IL6 is produced, and it contributes to inflammation 
by stimulating T- and B-lymphocytes [16]. The AAA 
wall has been discovered to have high quantities of im-
munoglobulins, and these levels are probably directly 
related to IL-6 levels. It has been questioned whether 
IL6 has a favorable impact on the autoimmune pro-
cesses in the AAA wall. Cells including monocytes, 
endothelium, T lymphocytes, and fibroblasts produce 

the majority of IL8. The essential neutrophil chemo-
tactic agent is IL8, which indirectly promotes neutro-
phil aggregation in the aneurysm wall by impeding 
their mobility [17]. It has a significant impact on the 
extracellular matrix’s disintegration and has an imme-
diate impact on macrophages’ capacity to make MMP. 
Activated lymphocytes, macrophages, granulocytes, 
and fibroblasts all emit TNF-α. It has inflammatory 
effects and strongly encourages angiogenesis, which 
is essential for the growth of AAA. Increased MMP 
production was seen, mainly in the AAA wall angio-
genesis zones. Similar to previous research, this study 
demonstrated that the levels of TNF-α in the walls of 
asymptomatic aneurysms were much greater than in 
donor aortas. Aneurysm walls showed the greatest 
TNF-α values and the most significant inflammatory 
alterations, highlighting the involvement of inflamma-
tion in AAA symptoms [18]. The exact role of TNF-α 
in aneurysmal dilatation is yet unknown. Combining 
the morphological and clinical data of asymptomat-
ic and burst aneurysms from this research, it is clear 
those regions of vascular structures, particularly rup-
tured AAAs, present areas of intense inflammatory 
cell infiltration. This is in line with the increased IL6, 
IL8, and TNFα levels found in this specific AAA.

5. Conclusion
Aneurysm ruptures demonstrate the most intense in-

flammatory reaction. The cell has significantly degraded 
as a result of this reaction, and aneurysm rupture, the 
most disastrous outcome, has also occurred. The find-
ings of this study are consistent with evidence from the 
literature and imply that anti-inflammatory drugs may 
be effective in reducing or blocking the inflammatory 
response inside the aorta’s wall, which may be crucial 
in avoiding AAA development and rupture. The lack of 
sufficient clinical data for the anonymous organ trans-
plant patients in the control group was a drawback of 
the current investigation. The comparability of the re-
search groups may be impacted by the use of glyburide 
or other antidiabetic or antihypertensive drugs, which 
may have an impact on inflammasome activity. Future 
randomised clinical trials will show if expression level of 
adhesion molecules are also an appropriate technique for 
keeping track of patients with minor AAAs.
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