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ABSTRACT:

Background: Aortic stenosis is pathological condition in which aortic valve which is present between left ventricle
and aorta becomes narrowed. Patients with aortic stenosis had high mortality rate due to left ventricular dysfunction
which leads to improper blood supply to the body and associated coronary artery disease. Echocardiography is the
modality to evaluate cardiac disease. Patients refer on further modalities for confirmation of disease or preoperative
evaluation. Objective: To investigate feasibility of computed tomography coronary angiography in diagnosing
left ventricle dysfunction in patients with aortic stenosis. Methodology: This cross-sectional descriptive study
conducted at Punjab Institute of Cardiology, Lahore. Sample size of our research was 40. Results: The participants
ranged in age from 17 to 73 years (72.5%male), with the majority of the patients were of the age between 21 to 40
years. 12.5% of those aged over 65 while 87.5% were between 17 to 64 years affected with aortic stenosis. 9(22.5%)
patients had congenital bicuspid aortic valve causing aortic stenosis while 31(77.5%) had trileaflet aortic valve
which acquire aortic stenosis. 13(32.5%) patients out of 40 had LVEF < 50% out of which 6(46.2%) patients had
dilated LV with moderate LV systolic dysfunction and 7(53.8) patients had dilated LV with severe LV systolic
dysfunction were diagnosed on CTCA. Conclusion: CTCA is more feasible for early and accurate diagnosis of left
ventricular dysfunction in aortic stenosis patients. CTCA can improve the diagnostic potential and treatment plans
for patients with aortic stenosis and associated left ventricular dysfunction.

Key words: Computed tomography coronary angiography (CTCA), Left ventricle (LV), Aortic Stenosis (AS),
Ejection Fraction (EF)

1. INTRODUCTION
Aortic stenosis occurs when the aortic valve narrows and blood cannot flow normally. Progressive valve narrowing
and the ensuing left ventricular remodeling response are two hallmarks of aortic stenosis.[1] The most prevalent
kind of valvular heart disease is aortic stenosis. Aortic sclerosis, a modest form of fibrocalcific leaflet alterations, is
the first stage of aortic valve disease and is linked to a 50% higher risk of unfavorable cardiovascular events even in

the presence of normal leaflet opening. Aortic sclerosis frequently advances to more severe leaflet calcification; the
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disease's final stage is marked by blockage of left ventricular outflow, which makes it unable to raise cardiac output
sufficiently during exertion. If LV outflow blockage is not relieved once even minor symptoms appear, heart failure
and death result.[2] Once primarily caused by rheumatic fever, the most common pathogenesis today is an active
inflammatory process with some features that are similar to atherosclerosis.[3] The lesion of AS begins with leaflet
thickening and sclerosis with progression to hemodynamically significant narrowing, usually said to be present
when the aortic valve area is less than 2 cm?.[4] Degenerative illness is the most prevalent cause of AS, although
AS can also be brought on by endocarditis, systemic inflammatory illness, congenital valve abnormalities, and
numerous other conditions. Bicuspid aortic valve is thought common congenital valve defect causing Aortic
stenosis, and the prevalence of bicuspid aortic valve is about 0.5-1% in children.[5]

In an unselected older population, HTN, diabetes, and dyslipidemia all independently and dose responsely correlated
with incident AS; taken together, they accounted for almost one-third of the risk of severe AS.[6] Both bicuspid and
tricuspid aortic valves may acquire calcific aortic stenosis as a result of abnormal aortic function.[7] Development of
significant aortic stenosis tends to occur earlier in persons with congenital bicuspid aortic valves as well as in people
who have problems with the metabolism of calcium, including renal failure.[8] Calcific aortic stenosis is the most
prevalent heart valve disorder in developed countries. After systemic arterial hypertension and coronary artery
disease, aortic stenosis is the third most common cardiovascular disease in developed nations, with a frequency of
1.7% in people over 65 and 0.4% in the general population.[9] Many patients with a normal trileaflet aortic valve
experience calcification; however, 60% of Aortic Valve Replacements in patients under the age of 70 and 40% in
those over 70 have bileaflet architecture.[10] Aortic valve stenosis affects 3% of persons older than 65 years and is
the significant cardiac valve disease in developed countries. The patient is asymptomatic for many years and
relatively safe in this latent period. The prognosis deteriorates and the death rate rises sharply at the onset of
symptoms.[11] An estimated 4.2 to 5.6 million adults in the United States have some form of clinically important
valve disease.[12] Asia is the largest continent in the world and consists of markedly heterogeneous ethnicities. With
documented prevalence rates of 1.86 in China, 4.54 in India, and 1.3 in Bangladesh per 1,000 people, rheumatic
aortic stenosis is most prevalent in Asia.[13] The main method for diagnosing aortic stenosis is transthoracic
echocardiography.[14] Reduced ejection fraction is associated with an increased risk of perioperative mortality;
however, patients without surgery have a poor prognosis and valve replacement improves long term outcomes.

Ejection fraction reductions are directly related to afterload increases and will reverse after valve replacement.[15]

Computed tomography angiography is established for the assessment of severe aortic stenosis considered for
transcatheter aortic valve replacement.[16] Therapeutic management of Aortic Stenosis is essentially determined by
the severity of the stenosis, the patients symptomatic status and the status of LV systolic function.[17] There is
currently no effective medical treatment available to slow the course of aortic stenosis or to enhance prognosis.[18]
Surgical aortic valve replacement has been the gold standard treatment for decades. However, transcatheter aortic
valve replacement has emerged as an attractive, less invasive option for appropriately selected patients.[19] Patients
with severe Aortic Stenosis who are at high surgical risk can be effectively treated with transcatheter aortic valve

replacement. These patients are frequently old and affected by multiple cardiovascular comorbidities, such as
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hypertension, coronary artery disease, peripheral vascular disease, and diabetes mellitus. Computed Tomography

angiography can be used to assess peripheral vascular access sites and coronary artery anatomy.[20]

It is strongly advised to perform a coronary angiography for determining transcatheter aortic valve replacement
eligibility.[21] Among asymptomatic patients with very severe aortic stenosis, early surgical aortic valve
replacement led to a considerably decreased risk of death from cardiovascular causes during the follow-up period
compared with conservative therapy.[22] The aim of this study is to assess left ventricle dysfunction using computed
tomography coronary angiography in aortic stenosis patients. After this study, we will seek to provide valuable
insights into the potential role of CT as an adjunct or alternative imaging modality to echocardiography, thereby
enhancing the diagnostic capabilities and management strategies for patients with aortic stenosis and associated left

ventricle dysfunction.
2. MATERIAL AND METHODS

A cross-sectional descriptive study was performed by using non-probability convenient sampling technique in
Punjab Institute of Cardiology, Lahore, Pakistan. In this study Patients diagnosed with Aortic Stenosis on
echocardiography were included. Patients with severe renal impairment contraindicating the use of contrast agent,
Uncooperative patients and patients who declined to give consent were excluded. Study was performed on CT
machine model Toshiba Alexion of 640 slices 5" generation. A complete analysis of the cross-sectional radiological
examination of 40 patients was carried out for assessment of aortic stenosis on computed tomography coronary
angiography. The data collected included age, gender, risk factors and computed tomography coronary angiography
parameters. Data was evaluated and analyze with statistical package for social sciences (SPSS) 25 and Microsoft
excel of 2016. For continuous variables, the mean and standard deviation (SD) were computed.
3. RESULTS
Participants in the study ranged in age from 17 to 73 (of which 72.5% were male), with majority of patients being
between 21 and 40 years old. 12.5% of those aged over 65 while 87.5% were between 17 to 64 years affected with
aortic stenosis. 9(22.5%) patients had congenital bicuspid aortic valve causing aortic stenosis while 31(77.5%) had
Trileaflet aortic valve which acquire aortic stenosis. 13(32.5%) patients out of 40 had LVEF < 50% out of which
6(46.2%) patients had dilated LV with moderate LV systolic dysfunction and 7(53.8) patients had dilated LV with
severe LV systolic dysfunction were diagnosed on CTCA.
4. DISCUSSION

The most prevalent valvular heart disease that results in death is aortic stenosis. In order to evaluate the validity and
viability of computed tomography-derived fractional flow reserve in patients with severe aortic stenosis, Michail et
al. 2021 carried out a prospective study. Patients received invasive FFR and CTCA according to normal protocol. To
evaluate CT-FFR independently, CTCA pictures were evaluated. 39 patients (92.3%) out of 42 had interpretable
CTCA, which allowed for the estimation of CT-FFR. 76.2+6.7 years was the mean age (71.8% male). With 76.7%
diagnostic accuracy, the corresponding values for sensitivity, specificity, positive predictive value, and negative
predictive value were 73.9%, 78.4%, 68.0%, and 82.9%, respectively. According to available data, CT-FFR's
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diagnostic accuracy may make it possible for it to be used in clinical settings and lay the groundwork for further
studies.[23]

In 2017, a retrospective study led by Lennart van et al. aimed to ascertain the clinical outcome of individuals who
had both simultaneous moderate AS and LV systolic dysfunction. The study included 305 patients, with a mean age
of 73 + 11 years and 75% of them being male.[24] In our study total 40 patients were studied with age ranging
between 17 to 73 years (72.5%male), most patients were of the age between 21 to 40 years. An ejection fraction
determined from CTCA can be used to assess LV dysfunction in patients with aortic stenosis. In conclusion, CTCA
has improved the visualization of the aortic valve and left ventricle anatomy and pathology. A trustworthy and
thorough explanation revealed by a CTCA scan serves as a pre-operative road map.

According to a 2014 study by Czarny MJ et al. 2% of people 65 years of age or older have valvular aortic stenosis, a
degenerative illness.[25] According to a Qais et al. 2023 study, aortic stenosis which affects 5% of adults over 65 is
the most frequent valvular heart disease, with a 1-3% incidence of severe stenosis. Congenital or acquired aortic
stenosis is both possible.! 9(22.5%) patients had congenital bicuspid aortic valve causing aortic stenosis while

31(77.5%) had trileaflet aortic valve which acquire aortic stenosis.

A 2019 study by JS Dahl et al. found that one unfavorable effect of severe aortic stenosis's pressure overload is left
ventricular systolic failure. An LVEF cut point of less than 50% has been applied in the case of the asymptomatic
patient.[26] Retrospective research by JS Dahl et al. in 2015 involved asymptomatic individuals with severe aortic
stenosis; guidelines suggest that LVEF of less than 50% be used as the cutoff point for aortic valve replacement
referrals because it is linked to death.[27] In our study 13(32.5%) patients out of 40 had LVEF < 50% out of which
6(46.2%) patients had dilated LV with moderate LV systolic dysfunction and 7(53.8) patients had dilated LV with
severe LV systolic dysfunction. When treating severe Aortic stenosis, early and accurate detection of LV
dysfunction aids in the best possible time of intervention.
5. CONCLUSION
CTCA is more feasible for early and accurate diagnosis of left ventricular dysfunction in aortic stenosis patients.
CTCA can improve the diagnostic potential and treatment plans for patients with aortic stenosis and concomitant left
ventricular dysfunction.
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Table 1: Descriptive Statistics
N Minimum | Maximum | Mean Std. Deviation
Hypertension 40 0 1 .28 452
Diabetes 40 0 1 10 .304
Obesity 40 0 1 .08 .267
hyperlipidemia |40 0 1 .10 .304
FH 40 0 1 10 .304
Smoke 40 0 1 15 .362
Valid N  (list|40
wise)
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Table 2: Aortic Valve * LV Cross tabulation

Count

Thickened
Calcified
Bicuspid
Thickened
Calcified
Trileaflet
Thickened
Aortic
Root
Heavily
Calcified
Bileaflet

Aortic
Valve

Total
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LV

Good LV Fair LV Moderate LV Severe LV
Function Function Dysfunction Dysfunction Total
3 1 2 0 6

9 6 5 2 22

5 1 0 3 9

1 0 0 2 3

18 8 7 7 40
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