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Abstract

Hypertension serves as an independent risk factor for atherosclerosis development and is linked to
factors that predispose to aortic calcification. Furthermore, hypertension has the potential to cause
the acute rupture of existing plaques by elevating mechanical pressure on them. Chest X-ray
imaging is a commonly employed method for identifying aortic calcification during routine
examinations. Medial arterial calcification is visualized as radiopaque findings resembling tram-
tracks, while calcification within the intima is observed as radiopaque spots.A cross-sectional study
involving 92 hypertensive individuals who underwent chest X-ray imaging at RSUP Haji Adam
Malik Medan aimed to assess the distribution of study subjects in terms of age, gender,
hypertension severity, and aortic calcification degree. Hypertension history was extracted from
patients' medical records, and aortic calcification measurements were conducted in the aortic arch
by both the researcher and a radiologist. The majority of hypertensive patients were aged over 65,
accounting for 40.2% of the sample, with a predominant female population of 57.6%. Stage 1
hypertension was the most prevalent, affecting 52.2% of the subjects, and grade one aortic
calcification was the most common, observed in 63% of cases.A weak yet statistically significant
positive correlation between hypertension and aortic calcification was identified (p < 0.05; r =
0.196) in the patient population at RSUP Haji Adam Malik Medan.
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INTRODUCTION

Hypertension is a condition where an individual experiences a prolonged increase in blood
pressure. The criteria for hypertension, as per the JNC VII diagnosis criteria, refer to a systolic
blood pressure measurement of >140 mmHg or a diastolic blood pressure measurement of >90
mmHg, which applies to individuals aged >18 years. According to the World Health Organization
(WHO), more people die each year from cardiovascular diseases than from any other cause. More
than three-quarters of heart disease and stroke-related deaths occur in low and middle-income
countries. Hypertension is a serious medical condition that significantly increases the risk of heart,
brain, kidney, and other diseases. It is estimated that 1.4 billion people worldwide have high blood
pressure, but only 14% have it under control. Hypertension is an independent risk factor for the
development of atherosclerosis and is associated with predisposing factors for aortic calcification.
Most cardiovascular disease prevention efforts include controlling blood pressure, which is known
to reduce the risk of cardiovascular diseases. Hypertension can also lead to acute plaque rupture by
increasing mechanical pressure on already formed plaques.

This is in line with the study by Irribaren et al. in 2000, which stated that risk factors such
as age, race/ethnicity, hypertension, and smoking habits are related to aortic calcification on chest
X-rays. However, there were different results in the study conducted by Farhanah in 2019, which
showed no significant relationship between hypertension and aortic calcification on chest X-rays.
The use of chest X-rays is generally very useful in detecting aortic calcification in routine
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examinations. Medial artery calcification appears as tram-track-shaped radiopaque findings, while
calcification in the intima is identified as radiopaque spots. Based on the findings above, the
researcher aims to determine if there is a relationship between hypertension and aortic calcification
in chest X-ray images of patients at RSUP Haji Adam Malik Medan.

RESEARCH METHODS

This study is an observational analytical research with a cross-sectional design conducted
on patients who underwent chest X-ray examinations at RSUP Haji Adam Malik Medan. The study
was conducted at the Radiology Department of RSUP Haji Adam Malik Medan in the year 2023.
The study's population consists of all patients who underwent chest X-ray examinations at the
Radiology Department of RSUP Haji Adam Malik Medan in the year 2022. The research sample
was drawn from this population, using non-probability sampling, specifically the consecutive
sampling technigue. This means that samples were selected sequentially based on inclusion and
exclusion criteria until the minimum required sample size was achieved. Our study included
patients who were 18 years of age or older, had a documented diagnosis of hypertension in their
medical records, and had undergone PA/AP chest X-ray imaging at RSUP Haji Adam Malik's
Radiology Department. However, patients with incomplete medical record data were excluded
from the study. Based on the sample size calculation, a total of 92 patients were included in the
study.

RESULTS AND DISCUSSION

From the research findings on the frequency distribution of hypertension based on age, it
was observed that the data revealed the highest frequency in the age range above 65 years, with 37
individuals (40.2%), followed by the age range of 56-65 years with 30 individuals (32.6%), 46-55
years with 22 individuals (23.9%), 36-45 years with 1 individual (1.1%), and 26-35 years with 2
individuals (2.2%). This aligns with a study by Zhang et al. (2021) involving 33,997 research
samples in Tianjin, which indicated that the most common age group for hypertension had an
average age of 69.45 years. The research findings from Singh (2017) involving 647 research
samples in India also indicated that age is a significant risk factor for the occurrence of
hypertension (p < 0.01).

From the research results on the frequency distribution of hypertension based on gender, it
was found that out of the 92 hypertension patients in the study, 39 were male (42.4%), and 53 were
female (57.6%). This corresponds with a study by Hanif et al. (2021) in Bangladesh, where 42% of
hypertension patients were male, and 56% were female. In the male group, the most prevalent age
range among subjects with hypertension was above 65 years, with 19 subjects, and the most
common degree of hypertension was stage 1, with 9 subjects. In the female group, the most
common age range for subjects with hypertension was also above 65 years, with 18 subjects, and
the most common degree of hypertension was stage 1. Overall, the most frequent age group with
hypertension was above 65 years, with 37 subjects, and the most common degree of hypertension
was stage 1.

These findings align with RISKEDAS data from 2007 and 2013, where in 2007, the
prevalence of hypertension was 31.3% in women and 22.8% in men, and in 2013, the prevalence of
hypertension was 31.9% in women and 28.8% in men. Choi et al. (2017) also noted that overall,
hypertension occurred more frequently in men (34.6%) than in women (30.8%). However, in the
age group above 60 years, hypertension was more common in women. In the research results on the
distribution of aortic calcification based on the degree of hypertension, it is evident that in the pre-
hypertension category, 22 subjects had aortic calcification degree 1, 8 subjects had aortic
calcification degree 2, and no subjects had aortic calcification degree 3. In the stage 1 hypertension
group, 30 subjects had aortic calcification degree 1, 18 subjects had aortic calcification degree 2,
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and no subjects had aortic calcification degree 3. In the stage 3 hypertension group, 6 subjects had
aortic calcification degree 1, 7 subjects had aortic calcification degree 2, and 1 subject had aortic
calcification degree 3. There was a significant correlation between hypertension and aortic
calcification with a weak positive correlation (p-value = 0.049; r-value = 0.149). This is consistent
with research conducted by Muhammad (2022) on 110 patients with ischemic stroke, which
indicated a correlation between hypertension and aortic calcification (p-value = 0.01).

Tsakiris (2007) also demonstrated in a study involving 290 subjects with left ventricular
hypertrophy that there was a relationship between essential hypertension and aortic calcification (p-
value = 0.025). The limitations of this study include the fact that the sample selection was based
solely on the degree of hypertension, without considering the duration of hypertension,
hypertension patterns, and the treatment received. Additionally, factors such as comorbidities that
can influence aortic calcification, such as body mass index, smoking, genetic factors, and diseases
like diabetes mellitus and chronic kidney disease, were not taken into account. Therefore, the
correlation examined in this study is influenced by these uncontrolled variables. In a study
conducted by Messerli (2017), it was found that the sensitivity of CT scans for detecting aortic
valve, ascending aorta, and aortic arch calcification was 93.5%, 96.2%, and 96.2%, respectively,
whereas the sensitivity of chest X-rays in detecting aortic calcification was significantly lower at
52.3% compared to CT scans (p = 0.001). Hence, the absence of calcification on chest X-rays does
not necessarily imply the absence of calcification because chest X-rays only detect broader areas of
calcification, and generally, atherosclerosis of the thoracic aorta is often overlooked.

CLOSING

In the research conducted at RSUP Haji Adam Malik Medan, several key findings
emerged. The most prevalent age group among hypertensive patients exhibiting aortic calcification
on chest X-rays was those aged above 65 years. Furthermore, a significant majority of these
patients were female. When it came to the degree of hypertension, stage one hypertension was the
most frequently observed among patients at the medical center. Aortic calcification degree one also
dominated the results, with it being the most common degree of aortic calcification among the
study participants. Importantly, the study revealed a meaningful yet weak positive correlation
between hypertension and aortic calcification in patients at RSUP Haji Adam Malik Medan. These
findings shed light on the demographic and health factors associated with hypertension and aortic
calcification in the studied patient population. Further research is necessary, taking into
consideration the duration of hypertension, hypertension patterns, and the treatment received.
Additionally, more in-depth studies are warranted to explore comorbid factors that can influence
aortic calcification, such as body mass index, smoking, genetic factors, and diseases like diabetes
mellitus and chronic kidney disease, through multivariate analysis. Advanced examinations using
CT scans should also be considered to enhance the accuracy of aortic calcification detection. These
steps would help to provide a more comprehensive understanding of the factors contributing to
aortic calcification and its relationship with hypertension.
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