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SUMMARY
Objective: Potential correlation between abdominal aortic atherosclerosis measured by
multidetector computed tomography (MDCT) and body mass index (BMI) is investigated in this
presented study.
Method: The presented study includes 228 patients between July 2013 and January 2014 in our
clinic. Calcium scores of abdominal aortic calcified plaques (AaCs) between celiac trunk and iliac
bifurcation in axial sections were measured as Agatston units (AU.). Following the abdominal
computed tomography (CT) scans, all patient’s heights and weights were obtained from medical
reports. Their body mass indexes (BMI) were calculated by dividing these two variables. Patients
were then grouped according to World Health Organization Expert Committee on Physical Status.
BMIs under 25 kg/m? were categorized as normal weighted group (Group 1), BMIs between 25 -
29.9 kg/m? were grouped as overweighted (Group 2), and BMIs equal or over 30 kg/m? were
accepted as obese group (Group 3).
Results: Mean BMIs - AaCs in Group 1, 2, and 3 were found to be 22.3 + 1.6 - 254 + 597 AU,
27.4+1.4-2445+496.7 AU, 33.4 £ 2.6 - 368.2 + 604.5 AU, respectively.
Conclusions: According to correlation analysis, no significant correlation was observed between
BMI and AaCs in these subgroups.
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INTRODUCTION

The rates of being over weighted and obe-
sity are gradually increasing in developed
countries™. It is well known that obesity is
related with higher atherosclerotic plaques,
hypertension, diabetes mellitus, cardiovas-
cular diseases (CVDs) and metabolic risk
factors*”. It has been reported in some
studies that elevation in body mass index
(BMI) effects CVDs, cancer, and other
mortality risks particularly in middle aged
and elderly people®™. Obesity leads to
major vascular dysfunctions through meta-
bolic disorders, inflammatory pathways,
obstructive sleep apnea or other mecha-
nisms™ 2. It has been shown in some stud-
ies conducted with lateral lumbar radiog-
raphy that calcified aortic plaque develop-
ment is an independent predictor in the
CVDs and heart failure™.

The aim of the presented study is to corre-
late the abdominal aortic calcific plaque
burden (an indicative of atherosclerosis)
measured by Multidetector CT (MDCT)
with BMI.

MATERIAL AND METHODS

228 patients who underwent unenhanced
abdominal CT between July 2013 and Jan-
uary 2014 in our clinic were enrolled in
this study. Data was collected retrospec-
tively and this study was approved by our
departmental and institutional review
boards. Following the abdominal CT scans
of all patients, their heights (human weigh-
ing scale, Nan Tarti Company, Turkey)
and weights (Tanita Body Composition
Analyzer, Tanita Corporation, Japan) were
obtained from medical records. Each pa-
tient’s BMIs were calculated by dividing
weight (kg) to square meters (m?) of
height. Baseline BMIs were re-categorized
using the classification of the World
Health Organization Expert Committee on
Physical Status (14). BMIs under 25 kg/m*
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(BMI<25 kg/m?) were considered to be
normal weighted population and catego-
rized as (Group 1), BMIs between 25
kg/m* and 299 kg/m’ (25 kg/m?
<BMI<29.9 kg/m®) were categorized as
overweighted group (Group 2), and BMlIs
equal or over 30 kg/m’ (30 kg/m’<BMI)
were grouped as obese group (Group 3).

All patients were evaluated from medical
archive for possible additional diseased
including diabetes mellitus, hypertension,
dyslipidemia. Smoking history as a risk
factor was also questioned for each pa-
tients.

Unenhanced abdominal CT scans were
performed at an uninterrupted 0.6 mm slice
thickness extending from subdiaphragmat-
ic level to symphysis pubis. A multidetec-
tor CT device (Somatom Sensation 64,
Siemens, Forchheim, Germany) was used
for tomographic evaluation.

The scan parameters were 64 x 0.625 mm
collimation, tube voltage 100-120 mV, and
effective mA 350-780 mA. Calcium scores
of abdominal aortic calcified plaques
(AaCs) between celiac trunk and iliac bi-
furcation in axial CT sections were meas-
ured as Agatston units (A.U.) (Figurel).
Each calcium scores was measured using a
dedicated software (Syngo CaScore, Sie-
mens, Forchheim, Germany, Agatston
scoring method) commercially available™.

Statistical analysis

Statistical analyses were performed with
SPSS® for Windows software (version
15.00, Chicago, IL). Statistical significance
of nonparametric data between groups was
analyzed by Pearson Chi-square test. Par-
ametric data was expressed as minimum,
maximum, mean =+ standard deviation,
statistical significance of parametric data
between groups were examined using in-
dependent student t test. The relationship
between AaCs of groups was investigated
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using correlation analysis. The level of the
significance was taken as p<0.05.

RESULTS

The age distribution of the patients in the
study was; minimum (min) 20 (y) and
maximum (max) 87 (mean + standard de-
viation 44.1 £ 14.2 y). One hundred and
fifty of these patients (65.8%) were male,
wheas 78 of them (34.2%) are females.
The number and persentages of patients

Table 1: Subject characteristics.
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with diabetes mellitus was 32 (14%), hy-
pertension (HT) 60 (26.3%), and
dyslipidemia 62 (27.2%), respectively. The
number of smokers was 92 (40.4%).
Among the participants of the study, the
aortic calcium score (AaCs) was found to
be min 0 au, max 2201 au (mean + stand-
ard deviation 286.3 + 561.5), and the BMI
was found to be min 18, max 41 (mean +
standard deviation 27.9 = 4.7) (Table 1).

Group 1 Group 2 Group 3
(n=64) (n=92) (n=72)
Age (£SD) 37.5£15.9  44.6£12.9  49.4+12
Gender (male) 42 (65.6%) 68 (73.9%) 40 (55.6%)
Diabetes mellitus (Type 2) 8(12.5%) 14 (15.2%) 10 (13.9%)
Hypertension 8(12.5%) 26 (28.3%) 26 (36.1%)
Dislipidemia 10 (15.6%) 24 (26.1%) 28 (38.9%)
Smoking 24 (37.5%) 44 (47.8%) 24 (33.3%)
BMI 22.3£1.6 27.4£1.4 33.44+2.6
Abdominal Aortic Calcium Scoring (AaCs) (au) (£SD) 2544597 244.5+496.7 368.2+604.5
BMI: Body Mass Index, SD: Standart deviation.
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Figure 1: Mean AaCS according to age in male patients.
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Figure 2: Mean AaCS according to age in female patients.

Y

Figure 3: Coronal CT section shows widespread calcified plaques in the abdominal aorta.

Mean BMI and AaCs in Group 1 were
found to be 22.3 + 1.6 and 254 + 597 AU.
In the males of Group 1; Age, BMI, and
AaCs means + standard deviations were
40.9 £ 17.5 y, 22.7 £ 1.6, and 370.8 +
708.4 AU respectively. Eighteen (42.9%)
patients had smoking, 8 (19%) had hyper-
tension, 10 (23.8%) had dyslipidemia, and
8 (19%) had diabetes mellitus history re-
spectively in the males of Group 1.
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In the females of Group 1; Age, BMI, and
AaCs means + standard deviations were
309+9.6y,21.6+1.5,and 31.1 =100.9
AU respectively. Six (27.3%) had smoking
history, but none has hypertension,
dyslipidemia or diabetes mellitus history in
the female counterpart of Group 1. Mean
BMI and AaCs in Group 2 were found to
be 27.4+1.4 and 244.5 + 496.7 AU. In the
males of Group 2; Age, BMI, and AaCs
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means * standard deviations were 42.5 +
11.8y,27.4 + 1.4, and 251.7 + 523.3 AU,
respectively. Thirty-four (50%) patients
had smoking, 14 (20.6%) had hyperten-
sion, 20 (29.4%) had dyslipidemia, and 12
(17.6%) had diabetes mellitus history re-
spectively in the males of Group 2.

In the females of Group 2; Age, BMI, and
AaCs means + standard deviations were
503 + 144 y, 27.5 £ 1.2, and 2242 +
421.5 AU, respectively. Ten (41.7%) had
smoking, 12 (50%) had hypertension, 4
(16,7%) had dyslipidemia, and 2 (8.3%)
had diabetes mellitus history respectively
in the females of Group 2. Mean BMI and
AaCs in Group 3 were found to be
33.442.6 and 3682 + 604.5 AU. In the
males of Group3; Age, BMI, and AaCs
means + standard deviations were 45.6 +
104 y, 33.4 £ 3, and 372.2 £ 663.3 AU
respectively. Sixteen (40%) had smoking,
10 (25%) had hypertension, 14 (35%) had
dyslipidemia, and 8 (20%) had diabetes
mellitus history respectively in the males
of Group 3.

In the females of Group 3; Age, BMI, and
AaCs means + standard deviations were
54.1 + 123 y, 334 £ 1.9, and 363.3 +
532.4 AU respectively. Six (25%) had
smoking, 16 (50%) had hypertension, 14
(43.8%) had dyslipidemia, and 2 (6.3%)
had diabetes mellitus history respectively
in the females of Group 3.

Mean AaCs accoding to age of male pa-
tients are demonstrated in Figure 1 and
females are shown in Figure 2.

DISCUSSION

The relationship between BMI and AaCs
which is regarded as atherosclerosis indi-
cator was investigated in our study. No
relation was observed between BMI and
AaCs. Mean BMI and AaCs in males were
found to be 27.7 + 44 and 317.2 + 6164
AU, respectively, and on the other hand
these aforementioned variables in females
were 28.2 £ 5.1 and 226.83 + 434.3 AU,
respectively. The differences between
males and females in terms of BMI and
AaCs were found to be statistically insig-
nificant (p=0.395 for BMI; p=0.250 for
AaCs, respectively).

Coronary and extracoronary arterial calci-
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fied plagues are considered to be indicator
of atherosclerosis and subclinical cardio-
vascular disease™™. In a study in which
coronary arteries and peripheral arteries
were examined, 47% of females and 70%
of males younger than 50 years were found
to have calcific plaques™.In contrast to this
aforementioned literature coronary and
other peripheral arteries were not included
in our study, but calcified aortic plaques
were identified in 16.7% of females and
30.9% of males younger than 50 years.

In coronary artery studies, the mean age of
males were found to be 10 to 15 years
younger than females who have calcified
plaque in coronary arteries. In accordance
with coronary arteries, the mean age of
females diagnosed with plaque in the ab-
dominal aorta was found to be older than
male counterparts (Mean female age: 60.2
+ 11.3, and mean male age: 50.3 + 14.2) in
the presented study. The reason as to why
atherosclerosis occurs at older ages in fe-
males compared to males can be explained
with the protective effects of sex hor-
mones™. In some earlier studies conducted
with lung radiography, a significant rela-
tion was found between aortic arch calcifi-
cation and age, hypertension and smoking
while it was found to be inversely relation
with BMI. This phenomenon is called obe-
sity paradox?®%. In our study, which was
conducted with MDCT, significant rela-
tionship was observed between BMI and
male gender (p=0.049), hypertension
(p=0.007), dyslipidemia (p=0.009) and age
(p<0.001). Abdominal aortic calcified
plaque development revealed significant
relation with hypertension (p<0.001),
dyslipidemia (p<0.001) and diabetes melli-
tus (p<0.001).

Although in some studies inverse relation
was found between BMI and unstable
plaque prevalence (obesity paradox), no
positively or negatively significant rela-
tionship was observed between BMI and
abdominal aortic calcified plaque devel-
opment according to the results of our
study. We think that limited number of the
cases in this presented study can be an
explanation. We believe that our results
should be supported with more extensive
epidemiological and geographical studies.

The number of cases in our study was rela-
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tively low; which was the main limitation
of the presented study. Besides, all of the
cases were from the same geographical
region and race, so they may not precisely
reflect other ethnic groups or different
geographical regions. Lastly, only the cal-
cified plaques in the abdominal aorta were
investigated in our study, so our results did
not include the correlation between soft
plaque development and BMI.
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