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ABSTRACT

Background: The clinical show of illnesses including the thoracic aorta goes from countless patients who have no symptoms,
having a medically imperceptible thoracic part of the Arora to victims with side effects of extreme ribcage torment because of

intense aortic analysis.

Objective: A retrospective study was conducted in computed tomography CT departments of three hospitals to quantify the
average thoracic aorta width in the population of Sudan to compare it with international measurements.
Methodology: The data collected from 500 randomly selected non-pathological patients were analyzed by the SPSS program

and presented in tables and figures.

Results: Results revealed that the diameter of the aorta is affected by the body length, age of the patient, and weight, except
the gender which is a non-significant factor. Also, the typical size of the plunging part of the Aorta was 12.17+1.78 cm, the
proximal diameter of the aorta was 2.51+0.56 cm, the focus width was 2.08+0.41 cm, and the distal breadth was 2.11+0.45 cm.
The width of the aorta is very susceptible to size as well as out of the individual. Furthermore, an unusually large distinction
(P=0.001) was seen between age and distant breadth of the aorta, although a small distinction (P=0.018) was obtained between

the patient's level and terminal breadth of the aortic arch.

Conclusion: It is reasoned that the figured tomography is assuming an extraordinary part in the estimation of the ordinary width
of slipping of the thoracic aorta by giving a subtle depiction of sliding thoracic aorta breadth in a gathering of the solid Sudanese

populace.
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INTRODUCTION

The aorta is an elongated artery because it is elastic. The aorta is
made up of a complex extracellular environment and a diverse
combination of myocytes, nerves, adventitial cells, pericytes,
fibronectin cells, and endothelium [1]. The innermost
layer externa tunica, medium, and tunica middle layer are the three
layers that make up the vascular wall. The sliding chest wall aorta
is a section of the aorta in the chest that is slipping. The
plummeting thoracic aorta is a section of the aorta that starts at the
left 50 percent of the fourth ventricle's lower limit and ends at the
T12 [1]. It begins at the left ventricle's upper boundary. It starts at
50% of the subject to systematic of the core of the T4 spine on the
left and dives into the back foramen magnum at 50percentage
points of the T5-T4 spine on the left [2]. The slipping pectoral aorta
pulls the pharynx away from the center plane [3]. The descending
thoracic aorta plexus is encircled by a cardiac autonomic network
[3]. The falling thorax aorta connects the left lung, pericardium, and
neck to the foundation. It goes up and to the perfect for a small
distance before turning around and running close to the spine
segment, ending at the fourth lumbar level by partitioning into the
left and right usual iliac courses [4, 5]. The diving thoracic aorta
furnishes consistency with flexible backlash to keep up with
circulatory strain and bet-grade blood stream all through diastole
[6, 7). The more distal stomach aorta works primarily as a
conductor. The changing capacities are reflected in the histological
design of the aorta. The flexible/collagen proportion is most
elevated in the thoracic part and diminishes distally [8, 9]. X-beam
radiology, trans gastroesophageal echocardiography (TEE),
computed tomography (CT), and magnetic resonance imaging are
among the imaging systems available for assessing the falling
thoracic aorta (MRI) [10-13]. Albeit these modalities have
demonstrative worth, CT has advanced to be the backbone of
assessment inferable from its precision and reproducibility, as well
as its speed, effortlessness, and genuine 3-layered abilities [14,
15].

This first fully digital imaging technique was invented in 1970
by Sir Godfery Hounsfield for which he was awarded a Nobel Prize
[16, 17]. After the presentation of processed tomography (CT) in
the last part of the 1970s, imaging of the aorta before long turned
into a normal methodology for assessment of the aorta in patients
with aortic analyzation, stenosis, or aneurysm development [18].
CT is founded on the fundamental idea that the attenuation

coefficient may be used to calculate the volume of the tissue
traversed by the X-ray beam. As a result, CT allows for the
restoration of body mass using two-dimensional sections
perpendicular to the acquisition system's axis. X-ray emitters
(usually with energy levels ranging from 20 to 150 keV) produce
particles per time unit. The laser travels through the biological
material layer. A detector situated near the sample's exit measures
photons, with the incident photons less than 0. As a result, the X-
rays reacted with the item, and the beam was reduced. The
deliberate of dropping thoracic aorta widths with typical qualities.
Particularly for the definition and order of primary irregularities, like
aneurysm, acromegaly, delights, stenosis, coarctation, and
hypoplasia, the information on typical aortic distances across
various levels is fundamental [19]. The thoracic aorta has a
significant linear association with aging in both genders, but there
was no significant association between descending thoracic aorta
and heart chamber volume, LVEF, CO, or body surface area [20,
21]. Besides, such imaging has progressively been utilized for the
evaluation of aortic contribution in grown-up patients with
connective tissue sickness or inborn aortic illnesses, for example,
coarctation to measure an extra hypoplastic aortic curve or a
widened rising aorta [6].

METHODS AND MATERIALS

Aortic data were retrospectively noted in 500 randomly selected
patients in the Sudanese population, to confirm the role of CT in
the assessment of normal descending thoracic aorta. This
retrospective research was carried out in the CT Departments,
Khartoum state, Sudan. The research was conducted from
December 2016 to March 2020 in Alamal diagnostic center, Royal
scan, and El Nileen diagnostic centers. All the included sick
persons are not woe from extreme diseases regarding the aorta.
While patients whose thoracic aorta diameter was changed due to
some reasons such as aneurisms, atheroma, and cardiac disease,
were excluded from the study. The dependent (age, height,
gender, and weight) independent variables (length of descending
thoracic aorta from T3 to T12 in sagittal plane and width of the
thoracic aorta in proximal level at T5) of all the patients were
noted. The patients have examined via 64 slices CT apparatus. All
observations in this research were the patients who had
proactively shipped off figured tomography examination. Informed
consent was waived because of the retrospective nature of the

1120 PJMHS Vol. 16, No. 04, APR 2022


mailto:a.zaki@tu.edu.sa

H. Elnour, A. Elzaki

study and the analysis used anonymous clinical data.No singular
patient subtleties throughout this review.

Statistical Analysis: For the enlightening measurements, middle
with interquartile range (IQR) and frequencies with rates were
utilized in this review. The ordinariness of the information was
checked utilizing the Shapiro-Wilk test. Understudy's t-test and
Mann-Whitney tests were performed for regularly and non-
ordinarily dispersed information separately. The measurable
importance level of p<0.05 and every one of the factual tests was
two-followed tests. All measurable tests were performed on an
SPSS ("Statistical Package for the Social Sciences") information
examination programming framework, rendition 28, IBM.

RESULTS

Registered tomography has progressively been utilized for the
appraisal of aortic association in grown-up patients with connective
tissue sickness or intrinsic aortic illness. About 500 cases of the
normal descending thoracic aorta in the Sudanese population were
studied prospectively in order to measure the sinking aorta.
Results revealed in Table 1 disclosed that the highest number of
patients lies in the age of 40-50 years, which is 210 patients, 42%,
followed by 20-39 age patients (145, 29%). The least number of
patients have age less than 20, whose frequency and the
percentages are 70 and 14% respectively. Table 2 stated that the
ratio of males was dominant during the random selection process
and reported to be 69% while that of females was 39%. Results
presented in Table 3 show that most of the diagnosed patients
have average height. The level of talked with patients
disseminated as 40 out of 500 (8%) was beneath 150 cm, 219 out
of 500 (43.8%) between 150-159 cm, 109 out of 500 (21.8%),
between 160-169 cm, 132 out of 500 (26.4%) their levels 170 cm
or more. Figure 1 revealed that the majority of the diagnosed
patients weigh 50 to 59kg. The highest number of patients (160,
32%) weight the range of 50-59, followed by patients whose weight
is between 60-69, with a percentage of 24%. The least number of
patients have a proportion of 10%, having their weight greater than
80Kg. Figure 2 presented that the Aorta length of respondents was
appropriated as 120 per 500 (24%) their Aorta length was 12% cm,
180 per 500 (36%), their length lies between 12.5-14.9 cm, 90 per
500 (18%) between 15.0-17.4 cm, and 110 per50 (22%) were 17%
cm or overhead.

Table 1: Age-wise patients distributed the population of 500 patients.

Age group (years) Frequency Percentage
>20 70 14

20-39 145 29

40-59 210 42

260 75 15

Total 500 100%
Mean + SD 14.71+2.67

Table 2: Gender distribution of all the patients included in the study.

Sex Frequency %
Males 345 69
Females 155 39
Total 500 100%

Table 3: Distribution of 500 patients on the base of their height into various
roups.

Height (cm) Frequency Percentage
>150 40 8

150-159 219 43.8
160-169 109 21.8

2170 132 26.4

Total 500 100%
Mean+SD 160.42+11.93

Figure 3 introduces the proximal, center, and distal widths of
the Aorta. The proximal width was dispersed as 190 out of 500
(38%) they’re proximal more prominent than 2 cm, 230 out of 500
(46%) were 2.0-2.4. The Center width of the Aorta of patients

being scrutinized was dispersed as 60 out of 500 (12%) their
center width of the Aorta was more prominent than 2cm. Distal
width of the Aorta was dispersed as 170 out of 500 (34%) were
more prominent than 2.0 cm, 240 out of 500 (48%) between 2.0-
2.4 cm, and 90 out of 500 (18%) were =2.5 cm (Figure 3).
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-Figure 1: Distribution of patients into various weight groups.
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Figure 3: Distribution of patients on the base of their middle, proximal and
distal Aorta widths.
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Relationships: A huge contrast (P=0.017), (P=0.038), and
(P=0.049) was seen between the period of patients student and
length, proximal width,h, and center width of the aorta, separately;
while exceptionally massive distinction (P=0.001) was recognized
among age and distal width of the aorta (Table 4). The length of
the aorta, proximal width of the aorta, the cus width of the aorta,
and distal width of the aorta, respectively, revealed no major
difference (P=0.082), (P=0.176), (P=0.056), and (P=0.243) (Table
5). The length of the aorta, distal width of the aorta, and target
diameter of the aorta, respectively, revealed substantially huge
differences (P=0.002), (P=0.0), and (P=0.005), whereas the distal
width of the aorta exhibited gigantic divergence (P=0.018) (Table
6).

DISCUSSION

The plunging thoracic aorta is a piece of the aorta arranged in the
chest. The dropping thorax aorta is a section of the aorta that
starts at the left 50 percent of the fourth ventricle's lower line and
ends at the T12 [2, 22]. It begins at the left ventricle's top line. It
starts on the left half of the inappropriate line of the T4 vertebra's
body and ends in the rear foramen magnum on the left half of the
T5-T4 spine [23, 24]. This investigation was coordinated by three
institutions' hired tomography divisions to measure the Sudanese
people's typical lung aorta height across to distinguish it and
provide an honest appraisal. The information gathered from 500
haphazardly chosen non-neurotic patients was awarded by the
SPSS program and introduced in tables and figures. One more
review was directed by Boccalini et al. (2022), who take a gander
at the image idea of in vivo coronary stents between an energy
organizing identifiers twofold layer handled tomography (EID-
DLCT) and a clinical model of spooky photon-counting figured
tomography. Boccalini and his partners analyzed eight patients old
enough 68 years, a weilist off, 26.2 kg/m same as announced in
our review. Results uncovered in Table 1 revealed that the biggest
number of patients lies in the age of 40-50 years, which is 210
patients, 42%, trailed by 20-39 age patients (145, 29%). The most
un-number of patients have age under 20, whose recurrence and
the rate is 70 and 14% individually. Table 2 expressed that the
proportion of males was predominant during the irregular
determination process and answered to be 69% while that of
females was 39%. Problematic outcomes were acquired from the
review led by Hager et al. (2002). He communicated that Aortic
estimations were 2.98 + 0.46 cm at the aortic valve sinus, 3.09 +
0.41 cm at the rising aorta, 2.94 + 0.42 cm proximal to the
innominate course, 2.77 + 0.37 cm at the proximal get over the
bend, 2.61 + 0.41 cm at the distal get over the bend, 2.47 + 0.40
cm at the isthmus, and 2.43 + 0.35 cm at the stomach. Men had
fairly long distances across than did women. Additionally, his
assessment disclosures evaluated that men had to some degree
longer estimations than did women. All breadths extended with
age. There was no effect on weight, level, or body surface locale
[25, 26]. After normalization to the width at the diaphragmatic level,
no truly out and out influential component could be recognized
[27]. In addition, various afflictions change aortic development and
limit and may cause block or dilatation of the aorta. Both block and
dilatation may be circumscription, segmental, or spread all through
the entire aorta.

CONCLUSIONS

This exploration gives a low-down assessment of sliding thoracic
aorta distance across in social event of strong Sudanese people;
Sections of the arch are affected by the patient's age, length, and
weight, but not by their gender. The length of the diving thoracic
Aorta was 14.712.67 cm, the distal breadth of the Aortic valve was
2.510.556 cm, the intermediate thickness of the Aortic valve of the
patient's duplicate was 2.080.41 cm, and the distal width of the
Aorta was 2.110.445 cm, according to the findings of this
investigation. The length and diameter of the aorta were found to
fluctuate dramatically depending on the hour of the patients'

understudies. There is no huge relationship between sex, machine
kind, and Aorta components. Although there was a substantial
difference in the weight of investigated patients and the length of
the Aortic valve, distal width of the Aorta, and target length of the
Aorta, there was a major variation in the distant width of the Aorta.
Finally, while each of the methodologies has indicative value, CT
has emerged as a mainstay of evaluation due to its accuracy and
replicability, including its speed, ease, and verifiable 3-layered
capacities, and with these results, the enrolled tomography is
expected to play a significant role in the evaluation of regular aorta
sinking size.

Recommendations: When measuring aortic distortion in each
care recipient, age, BMI, and gender must all be considered.
Future research should focus on determining the link between
aortic diameters and BMI. Because it is still a dark region, it must
be emphasized. This investigation used a limited sample size;
future studies should use a large sample and be drawn from all
sections of Sudan so that the results may be used as a standard
value for the people of Sudan.
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