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Abstract- The first historical records about AAA are from
Ancient Rome in the 2nd century AD, when Greek surgeon
Antyllus tried to treat the AAA with proximal and
distalligature, central incision and removal of thrombotic
material from the aneurysm. However, attempts to treat the
AAA surgically were unsuccessful until 1923. In that year,
Rudolph Matas (who also proposed the concept of
endoaneurysmorrhaphy), performed the first successful aortic
ligation on a human.[1]Abdominal aortic aneurysm (AAA)[2]
is a localized enlargement of the abdominal aorta such that
the diameter is greater than 3 cm or more than 50% larger
than normal diameter.[2] They usually cause no symptoms
except when ruptured.[3] Occasionally, abdominal, back, or
leg pain may occur.[4] Large aneurysms can sometimes be
felt by pushing on the abdomen.[3]Rupture may result in pain
in the abdomen or back, low blood pressure, or loss of
consciousness, and often results in death.[3][5]AAAs occur
most commonly in those over 50 years old, in men, and among
those with a family history.[3] Additional risk factors include
smoking, high blood pressure, and other heart or blood vessel
diseases.[6] Genetic conditions with an increased risk include
Marfan syndrome and Ehlers-Danlos syndrome. AAAs are the
most common form of aortic aneurysm.[7]About 85% occur
below the kidneys with the rest either at the level of or above
the kidneys.[3] In the United States, screening with ultrasound
is recommended for males between 65 and 75 years of age
with a history of smoking.[8]
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. INTRODUCTION

The aorta is the largest blood vessel in the human
body. It carries blood from your heart down to your abdomen,
legs, and pelvis. The walls of the aorta can swell or bulge out
like a small balloon if they become weak. This is called an
abdominal aortic aneurysm (AAA) when it happens in the part
of the aorta that’s in your abdomen.AAAs don’t always cause
problems, but a ruptured aneurysm can be life-threatening.
Therefore, if you’re diagnosed with an aneurysm, your doctor
will probably want to monitor you closely, even if they don’t
intervene right away.AAAsare usually classified by their size
and the speed at which they’re growing. These two factors can
help predict the health effects of the aneurysm.Small (less than
6 centimeters) or slow-growing AAAsgenerally have a much
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lower risk of rupture than larger aneurysms or those that grow
faster. Doctors often consider it safer to monitor these with
regular abdominal ultrasounds than it is to treat them.Large
(greater than 7 centimeters) or fast-growing AAAsare much
more likely to rupture than small or slow-growing aneurysms.
A rupture can lead to internal bleeding and other serious
complications.

Causes:

1. Tobacco smoking: More than 90% of people who develop
an AAA have smoked at some point in their lives.[35]

2. Alcohol and hypertension: The inflammation caused by
prolonged use of alcohol and hypertensive effects from
abdominal edema which leads to hemorrhoids, esophageal
varices, and other conditions, is also considered a long-
term cause of AAA.

3. Genetic influences: The influence of genetic factors is
high. AAA is four to six times more common in male
siblings of known patients, with a risk of 20-30%.[35]

Types Of AAA:

Aortic aneurysms are classified by their location on the aorta.

e An aortic root aneurysm, or aneurysm of the sinus of
Valsalva.

e Thoracic aortic aneurysms are found within the chest;
these are further classified as ascending, aortic arch, or
descending aneurysms.

o Abdominal aortic aneurysms, "AAA" or "Triple A" the
most common form of aortic aneurysm, involve that
segment of the aorta within the abdominal cavity.
Thoracoabdominal aortic aneurysms involve both the
thoracic and abdominal aorta.(35)

Other Predisposing Factors:

AAAs are more common in patients with
atherosclerosis, with a prevalence of approximately 5% in
patients with coronary artery disease, and approximately 10%
in those with arteriosclerosis obliterans(11,12). Hypertension
has also been found to be associated with AAA (10). A
positive family history is another potential factor that
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significantly increases the risk of AAA (13). A family history
of surgical intervention for an AAA in a first-degree relative
may increase the risk fourfold (14). AAA has been found to be
less common in patients with diabetes (9).

Pathophysiology Of AAA:

The most striking histopathological changes of
aneurysmatic aorta are seen in tunica media and intima. These
include accumulation of lipids in foam cells, extracellular free
cholesterol crystals, calcifications, thrombosis, and ulcerations
and  ruptures of the layers. There is an
adventitialinflammatoryinfiltrate.  [25]  However, the
degradation of tunica media by means of proteolytic process
seems to be the basic pathophysiologic mechanism of the
AAA development. Some researchers report increased
expression and activity of matrix metalloproteinases in
individuals with AAA. This leads to elimination of elastin
from the media, rendering the aortic wall more susceptible to
the influence of the blood pressure.[24] Others reports have
suggested the serine protease granzyme B may contribute to
aortic aneurysm rupture through the cleavage of decorin
leading to disrupted collagen organization and tensile strength
of the adventitia.[26][27] There is also a reduced amount of
vasa vasorum in the abdominal aorta (compared to the thoracic
aorta); consequently, the tunica media must rely mostly on
diffusion for nutrition which makes it more susceptible to
damage.[28]

Aortic Aneurysm

Hemodynamics affect the development of AAA. It
has a predilection for the infrarenal aorta. The histological
structure and mechanical characteristics of infrarenal aorta
differ from those of the thoracic aorta. The diameter decreases
from the root to the bifurcation, and the wall of the abdominal
aorta also contains a lesser proportion of elastin. The
mechanical tension in abdominal aortic wall is therefore
higher than in the thoracic aortic wall. The elasticity and
distensibility also decline with age, which can result in gradual
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dilatation of the segment. Higher intraluminal pressure in
patients with arterial hypertension markedly contributes to the
progression of the pathological process.[25] Suitable
hemodynamics conditions may be linked to specific
intraluminal thrombus (ILT) patterns along the aortic lumen,
which in turn may affect AAA's development.[23]

1. SCREENING

The decision to screen for AAA is difficult to make
because it would expose many previously undiagnosed small
aneurysms that are unlikely to rupture, resulting in needless
disease  labelling(19). This results in  unnecessary
psychological distress to patients, which manifests as lower
quality of life scores (20), and transiently mildly higher
anxiety scores and lower self-rated perception of health (21).
Only aneurysms of a certain size are considered for surgery,
with smaller aneurysms subject to watchful waiting. Various
studies analyzing the effectiveness of population-based
screening for AAAs with abdominal USG in people older than
65 years of age (16) concluded that screening for AAA
significantly reduces the risk of AAA-related mortality by
approximately 50% in men. Another study (22) indicated a
significant reduction in AAA-related mortality in men 65 to 74
years of age but not in men 75 to 83 years of age. However, no
significant benefit to AAA-related mortality or all-cause
mortality was achieved in a study that involved population-
based screening in women (16). A model study (17) that
involved only men between 65 to 74 years of age with a
history of smoking reported an 89% anticipated reduction in
AAA-related mortality.

Various guidelines have been issued regarding
screening for AAA. The United States Preventive Services
Task Force (USPSTF) makes the following recommendations
(18):

e Men between 65 to 75 years of age who have ever
smoked should be screened once for AAAs by abdominal
USG. The USPSTF found little benefit to repeat screening
in men who have a negative USG and who are older than
75 years of age.

e The USPSTF does not make any recommendation for
men 65 to 75 years of age who have never smoked.

e The USPSTF recommends against screening women for
AAA.

111. CASE STUDIES

(1) The American College of Cardiology/American Heart
Association (ACC/AHA) guidelines issued in 2005 (15)
regarding screening of patients for AAA recommended
that men 60 years of age or older who are either siblings
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or offspring of patients with AAAs should undergo a
physical examination and USG screening for the detection
of AAA. As well, the guideline recommended that men
65 to 75 years of age who have ever smoked should
undergo a physical examination and one-time ultrasound
screening for detection of AAAs.

(2) The Canadian Society for VVascular Surgery recommended
screening for men 65 to 75 years of age who are potential
candidates for surgery, and not to screen women older
than 65 years of age on a population basis, but to
individualize screening for women with multiple risk
factors (smoking, cerebrovascular disease and family
history) (23).

IV. PREVENTION AND RISK REDUCTION
Smoking cessation:

The initial, and by far the most significant, lifestyle
change for patients at risk for AAA is to stop smoking.
(33)The American Lung Association (ALA) estimated in 2009
that nearly 47 million adults in the United States smoke.(34)At
every visit, encourage patients to consider smoking cessation
as a significant investment in their overall health. Although
many clinicians consider discussing smoking cessation both
futile and time-consuming, 40% of smokers have tried to quit
in the past and 70% persist in their desire to quit.(35)Talking
to a patient about smoking cessation can be done in as little as
3 to 5 minutes and can have an overwhelming effect on
patient's health and risk reduction.The ALA endorses
combining pharmacotherapy and counseling for optimal
success because smokers may make many attempts to quit
before being successful.(35)

V. PROGRAMS

Abdominal aortic aneurysm (AAA) screening summary

e The aorta is the main blood vessel that supplies blood to
the body. Sometimes the wall of the aorta in the abdomen
can become weak and stretch to form an aneurysm. When
this happens there is a risk that the aorta may split or tear
(rupture).
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e We will invite 65 year old men who live in Wales and
who are registered with a GP practice.

e The aim of the screening programme is to reduce the
number of ruptured AAA and deaths.

e AAA screening involves a simple ultrasound scan to
measure the abdominal aorta.

e The scan is usually painless but may be slightly
uncomfortable due to pressure on the abdomen.

e Itis afree NHS screening test.

e A person who is not in the screening age group and are
concerned that that they may have an AAA or are worried
about a family history of AAA; they should speak to their
GP.

o Like all medical tests, AAA screening is not 100%
accurate.

VI. RESEARCH WORK

e Study suggests calorie-restricted diet can protect mice
from abdominal aortic aneurysms

e Endovascular aneurysm repair procedure can extend lives
even in high-risk patients: Study

e Lombard Medical exhibits Aorfix system at Critical
Issues in Aortic Endografting symposium

VII. EPIDIMIOLOGY

Epidemiology — Previous ultrasound screening studies show
that among males aged between 65 and 80 years, the
prevalence of abdominal aortic aneurysm (AAA) is 4 to 8
percent [30]. AAA prevalence in 65- to 80-year-old women is
four to six times lower compared with their male counterparts,
at approximately 1.3 percent [31]. However, AAAs found on
screening are generally small; those measuring >5.5 cm or
greater are found in only 0.4 to 0.6 percent of those screened
[32]

VIll. CONCLUSION

AAA is a complex,( AAA is a late-age-at-onset and
deadly disease,) multifactorial disease with a strong genetic
component About 10-20% of AAA patients have at least one
relative with this condition and formal segregation analyses
have favored genetic models in explaining this familial
aggregation and Patients must be encouraged to know their
personal and family health risk factors and to visit their
primary care provider for regular examinations, including BP
and cholesterol screenings. Patients at risk for AAAs should
be encouraged to make lifestyle changes to deal with
modifiable risk factors, particularly smoking. Through
lifestyle changes and medications, patients at risk for AAAs
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can significantly reduce their risk.
REFERENCES

[1] Livesay JJ, Messner GN, Vaughn WK (2005).
"Milestones in Treatment of Aortic Aneurysm: Denton A.
Cooley, MD, and the Texas Heart Institute”. Tex Heart
Inst J. 32 (2): 130-4. PMC 1163455 .PMID 16107099.

[2] Logan, Carolynn M.; Rice, M. Katherine (1987). Logan's
Medical and Scientific Abbreviations. Philadelphia: J. B.
Lippincott Company. p. 3.ISBN 0-397-54589-4.

[3] Kent KC (27 November 2014). "Clinical practice.
Abdominal aortic aneurysms.".The New England Journal
of Medicine. 371 (22): 2101-8.
doi:10.1056/NEJMcp1401430. PMID 25427112.

[4] Upchurch GR, Schaub TA (2006). "Abdominal aortic
aneurysm". Am Fam Physician. 73 (7): 1198-204. PMID
16623206.

[5] Spangler R, Van Pham T, Khoujah D, Martinez JP
(2014). "Abdominal emergencies in the geriatric
patient.".International journal of emergency medicine. 7

(1):  43.  doi:10.1186/s12245-014-0043-2.  PMID
25635203.
[6] Wittels K (November 2011). "Aortic

emergencies.”".Emergency medicine clinics of North
America. 29 (4): 789-800, Vii.
doi:10.1016/j.emc.2011.09.015. PMID 22040707.

[7] "Aortic Aneurysm Fact Sheet". cdc.gov. July 22, 2014.
Retrieved 3 February 2015.

[8] LeFevre ML (19 August 2014). "Screening for abdominal
aortic aneurysm: U.S. Preventive Services Task Force
recommendation statement.”. Annals of Internal Medicine.
161 (4): 281-90. do0i:10.7326/m14-1204. PMID
24957320.

[9] Lederle FA, Johnson GR, Wilson SE, et al. The aneurysm
detection and management study screening program:
Validation cohort and final results. Aneurysm Detection
and Management Veterans Affairs Cooperative Study
Investigators. Arch Intern Med. 2000;160:1425-30.
[PubMed]

[10] Lederle FA, Johnson GR, Wilson SE, et al. Prevalence
and associations of abdominal aortic aneurysm detected
through screening. Ann Intern Med. 1997;126:441-9.

Page | 256

ISSN [ONLINE]: 2395-1052

[PubMed]

Bengtsson H, Ekberg O, Aspelin P, et al. Ultrasound
screening of the abdominal aorta in patients with
intermittent claudication. Eur J Vasc Surg. 1989;3:497-
502. [PubMed]

[11] Cabellon S, Jr, Moncrief CL, Pierre DR, et al. Incidence
of abdominal aortic aneurysms in patients with
atheromatous arterial disease. Am J Surg. 1983;146:575—
6. [PubMed]

[12]Fleming C, Whitlock EP, Beil TL, et al. Screening for
abdominal aortic aneurysm: A best-evidence systematic
review for the US Preventive Services Task Force. Ann
Intern Med. 2005;142:203-11. [PubMed]

[13]Salo JA, Soisalon-Soininen S, Bondestam S, et al.
Familial occurrence of abdominal aortic aneurysm. Ann
Intern Med. 1999;130:637-42. [PubMed]

[14]Hirsch AT, Haskal ZJ, Hertzer NR, et al. ACC/AHA 2005
Practice Guidelines for the management of patients with
peripheral arterial disease (lower extremity, renal,
mesenteric, and abdominal aortic)

[15] Scott RA, Wilson NM, Ashton HA, et al. Influence of
screening on the incidence of ruptured abdominal aortic
aneurysm: 5-year results of a randomized controlled
study. Br J Surg. 1995;82:1066—70. [PubMed]

[16]Fleming C, Whitlock EP, Beil TL, et al. Screening for
abdominal aortic aneurysm: A best-evidence systematic
review for the US Preventive Services Task Force. Ann
Intern Med. 2005;142:203-11. [PubMed]

[17]JUS Preventive Services Task Force Screening for
abdominal aortic aneurysm: Recommendation statement.
Ann Intern Med. 2005;142:198-202. [PubMed]

[18]Melton LJ, I, Bickerstaff LK, Hollier LH, et al.
Changing incidence of abdominal aortic aneurysms: A
population based study. Am J Epidemiol.1984;120:379-
86. [PubMed]

[19]Lindholt JS, Vammen S, Fasting H, Henneberg
EW.Psychological consequences of screening for
abdominal aortic aneurysm and conservative treatment of
small abdominal aortic aneurysms.Eur J VascEndovasc
Surg. 2000;20:79-83. [PubMed]

[20] Ashton HA, Buxton MJ, Day NE, et al. The Multicentre
Aneurysm Screening Study (MASS) into the effect of

Www.ijsart.com



IJSART - Volume 3 Issue 1 -JANUARY 2017

abdominal aortic aneurysm screening on mortality in
men: A randomised controlled trial.
Lancet.2002;360:1531-9. [PubMed]

[21]Norman PE, Jamrozik K, Lawrence-Brown MM, et al.
Population based randomised controlled trial on impact of
screening on mortality from abdominal aortic aneurysm.
BMJ. 2004;329:1259. [PMC free article] [PubMed]

[22] Mastracci TM, Cina CS, Canadian Society for Vascular
Surgery Screening for abdominal aortic aneurysm in
Canada: Review and position statement of the Canadian
Society for Vascular Surgery. J Vasc Surg.
2007;45:1268-76. [PubMed]

[23] Abdominal Aortic Aneurysm at eMedicine

[24] Treska V. et al.:AneuryzmabfiSniaorty, Prague, 1999,
ISBN 80-7169-724-9

[25] Chamberlain CM, Ang LS, Boivin WA, Cooper DM,
Williams SJ, Zhao H, Hendel A, Folkesson M,
Swedenborg J, Allard MF, McManus BM, Granville DJ
(2010). "Perforin-independent extracellular granzyme B
activity contributes to abdominal aortic aneurysm™. Am.
J. Pathol. 176 (2): 1038-49. doi:10.2353/ajpath.2010.
090700. PMC 2808106 .PMID 20035050.

[26] Ang LS, Boivin WA, Williams SJ, Zhao H, Abraham T,
Carmine-Simmen K, McManus BM, Bleackley RC,
Granville DJ (2011). "Serpina3n attenuates granzyme B-
mediated decorin cleavage and rupture in a murine model
of aortic aneurysm”. Cell Death Dis. 2 (9):
€209.doi:10.1038/cddis.2011.88. PMC 3186906 .PMID
21900960.

[27]MacSweeney ST, Powell JT, Greenhalgh RM
(1994)."Pathogenesis of abdominal aortic aneurysm™. Br J
Surg. 81 (7): 935-41. doi:10.1002/bjs.1800810704. PMID
7922083.

[28] Biasetti J, Hussain F, Gasser TC (2011). "Blood flow and
coherent vortices in the normal and aneurysmatic aortas: a
fluid dynamical approach to intra-luminal thrombus

formation”. J R Soc Interface. 8 (63): 1449-61.
doi:10.1098/rsif.2011.0041. PMC 3163425 .PMID
21471188.

[29] TheMulticentre Aneurysm Screening Study (MASS) into
the effect of abdominal aortic aneurysm screening on
mortality in men: a randomised controlled trial. AU
Ashton HA, Buxton MJ, Day NE, Kim LG, Marteau TM,

Page | 257

ISSN [ONLINE]: 2395-1052

Scott RA, Thompson SG, Walker NM, Multicentre
Aneurysm  Screening Study Group SO Lancet.
2002;360(9345):1531.

Randomized clinical trial of screening for abdominal
aortic aneurysm in women.AU Scott RA, Bridgewater
SG, Ashton HASOBr J Surg. 2002;89(3):283.

[30] The management of ruptured abdominal aortic
aneurysms: screening for abdominal aortic aneurysm and
incidence of rupture. AUVonAllmen RS, Powell JTSOJ
CardiovascSurg (Torino). 2012 Feb;53(1):69-76.

[31] Golledge J, Norman PE. Pathophysiology of abdominal
aortic aneurysm relevant to improvements in patients'
management.CurrOpinCardiol. 2009;24(6):532-538.
Cited Here... | View Full Text | PubMed | CrossRef

[32] American Lung Association. Trends in tobacco
use.www.lung.org/assets/documents/research/tobacco-
trend-report.pdf. Accessed December 2, 2015. 345.
Covino J. Tobacco dependence: how should a busy
physician assistant intervene? JAAPA. 2010;23(2):22-25.

[33]Greenhalgh  RM, Powell JT (January 2008).
"Endovascular repair of abdominal aortic aneurysm”. N.
Engl. J. Med. 358 (5): 494-501.
doi:10.1056/NEJMct0707524. PMID 18234753.

[34] Baird PA, Sadovnick AD, Yee IM, Cole CW, Cole L (Sep
1995). "Sibling risks of abdominal aortic aneurysm®.
Lancet. 346 (8975): 601-4. doi:10.1016/S0140-
6736(95)91436-6. PMID 7651004.

[35] Groves EM, Khoshchehreh M, Le C, Malik S (Aug 2014).
"Effects of weekend admission on the outcomes and
management of ruptured aortic aneurysms™. J Vasc Surg.
60 (2): 318-24. doi:10.1016/j.jvs.2014.02.052.

Www.ijsart.com



