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ABSTRACT
Objective of the Study: To determine the relevance of the transverse aortic arch diameter in the evaluation of
early aortic and cardiac enlargements.

Subject and Method: A total of 1818 chest radiographs of male and female normotensive and hypertensive
Nigerians of age range 4 - 80 and 10 - 80 years respectively were used for this study. Ages of subjects were
obtained and transverse aortic arch, chest and heart diameters were determined.

Results: Mean aortic arch diameter for the normotensive groups were noted to be 5.0+ 0.5¢cm, 4.5+0.4cm and
4.74+0.5cm for males, females and both sexes respectively while 5.9 + 0.9cm, 5.4 +0.6cm and 5.6 + 0.8cm for
males, females and both sexes respectively were noted in the hypertensive group. Mean values were also
generated for the chest and heart diameters. The study reports a mean difference in the aortic arch, heart and
cardiothoracic ratio of 15% between the two groups.

Conclusion: Relationship between aortic arch and heart diameter was established and aortic arch diameter

was noted to be significant (p<0.05) in evaluating aortic and cardiac enlargements.
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INTRODUCTION

Available within the literature are several ways of
clinically evaluating cardiac and aortic
enlargements.”* Within these methods of clinical
diagnosis of aortic and cardiac enlargements are
great differences such as in the approach,
complexity, affordability and availability.*'*"*'*"",
Some of these methods are invasive while others are
not. Predominant amongst these various approaches
is the imaging technique such as radiography,
echocardiography, ultrasonography, magnetic
resonance imaging (MRI), and computed
tomography (CT).*""'*"". The chest radiograph has
proved to be of immense benefit and utmost
importance in the initial diagnosis of cardiac and
aortic enlargements particularly in a country like
Nigeria where its easy affordability and availability
is most highly appreciated coupled with the absence
of more improved technologies with trained
manpower in most rural areas of the country.
This work uses values obtained from posteroanterior
chest radiographs of healthy normotensive
individuals and also clinically diagnosed
hypertensive individuals to establish the role of
transverse aortic arch diameter in the early diagnosis
ofaortic and cardiac enlargements.
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SUBJECTAND METHOD

This study was carried out in the University of
Nigeria Teaching Hospital (UNTH) Enugu Nigeria.
The study sample included male and female
Nigerians from the ages 4 to 80 years. Out of 3200
samples physically examined for study, only 1818
radiographs  of the subjects were used for
interpretation and analysis of this study. The study
sample was divided into two groups; A and B. Group
A, was made up of healthy normotensive subjects
without signs of any cardiovascular disease
symptoms. The samples in this group were selected
from candidates that came for chest X-ray
examination as a result of requirements such as pre-
employment, pre-admission, visa application and
volunteer candidates without any cardiovascular
disease. The subjects in group B included patients
with clinically diagnosed cases of hypertension.
Blood pressures of the candidates from the two
groups were obtained. For group A, only candidates
that had systolic blood pressure of between 110 and
145mmHg and diastolic pressure of 60 and 100mHg
were included for this work. The PA chest
radiographs of all the candidates were taken in the
erect position with a film focus distance of 1.8m. The
exposures were made at normal quiet inspiration.
Subject's sex, age, and medical history were noted.
All the radiographs admitted for this study were those
that met the criteria of Kabala and Wide. "
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Measurements of the thoracic, cardiac and aortic
diameters were made. The transverse cardiac
diameter was measured as the sum of the greatest
cardiac distance to the right and to the left of the
midline, while the transverse thoracic diameter was
measured as the widest horizontal distance inside the
rib cage at the level of the dome of the right
diaphragm. The transverse aortic arch diameter was
measured as the maximum extension of the aortic
shadow to the right and to the left of the midline”.
Radiographs, where the right border of the aorta
could not be clearly differentiated from the spine
were not included in the measurements. The cardiac,
thoracic and aortic arch diameters were all measured
in centimeters. Age was in years.

RESULT
In the entire distribution, males made up 862 number
of the sampled population while the females made up
the remaining 956. In group A, the sample gave a total
of 1018 subjects, where the male population was 510
and the female; 508. Age ranged from 4 to 80 years.
The sample size for group B was 800. Male
population gave 352 while the females gave 448. Age
ranged from 10 to 80 years. Cardiothoracic Ratio
(CTR) is the ratio of the heart diameter (HD) with the
thoracic diameter (TD) expressed in percentage. This
ratio is calculated from the Formula presented by
Danzer™:
CTR= heart Diameter X100

Diameter.
A summary of the mean values of the measured and
calculated parameters for both groups has been given
intable 1 below.

Table 1: Summary of the Means of the Measured and Calculated Variables of the

Distribution.

Sex TD HD AD CTR

TD HD

AD CTR

Male 28.342.7 13.0+1.5_.5.0+44.9 46.4+1.9 28.742.0 15.1+.1 5.9+ 0.9 52.743.0

Female26.0+2.3_12.3+1.3_4.544.5 47.2+44 26.2+1.5 143+ .35.4+0.6 54.5+5.0

Both 27.2+2.8 12.6+1.5 4.744.6 46.7+4.3 27.5+£2.1 14.7+ .3 5.6+ 0.8 53.5+4.0

Table 2: Relationship of Age with Means of the Various Groups of Measured and

Calculated Variables of Group A.

Age N TD HD

AD CTR

4-10 45 20.7£3.5
11- 20 160 26.1+4.4
21- 30 332 27.5+4.6
31-40 200 28.1+4.8
41 -50 139 27.7+£5.0
51-60 95 27.7+45.0
61-70 34 27.1+5.4
71-80 12 27.6+5.1

10.0+1.5
11.9+1.2
12.6+1.3
13.1+1.4
13.3+1.2
13.2+1.0
13.3+1.5
13.0+1.1

3.50+0.4 48.443.5
4.38+0.4 45.5£3.5
4.62+0.5 45.7+£3.7
4.83+0.5 46.7+4.6
4.99+0.5 48.5+5.3
5.1340.5 47.6+3.4
5.1940.5 49.0+4.1
5.30+£0.5 47.1+4.0
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Table 3: Relationship of Age with Means of the various Groups of Measured and Calculated Variables of

AD

CTR

Group B.

Age N _TD HD
4-10 &89 23.0 13.2

11- 20 96 26.4+1.6 14.4+1.2
21-30 107 28.7£2.3 15.0+1.5
31-40 99 28.0+2.0 14.8+1.1
41- 50 109 27.1+£1.5 14.5+0.9
51-60 110 27.0+2.4 14.5+1.4

61-70
71 - 80

95
92

27.842.0
28.2+1.2

14.7+1.6
15.540.5

4.2

4.8+0.5
5.440.8
6.1+1.0
5.6+0.7
5.740.4
6.1+1.0
6.5+0.5

57.0

54.7+4.0
52.6+5.0
53.1+44.0
53.5+4.0
53.843.4
52.844.0
55.1+£2.0

Table 4: Summary of the Correlation Coefficient of Aortic Arch Diameter (AD) with other Parameters in

both Groups.

Parameters Age D HD CTR
Group A (r) 022 022° 022" 0.05
Group B(r) 046 0.02 0.06 0.08

" Correlation is significant at P< 0.05 level (2 tailed).

Table 5: The values of the 80% Central Tendency in the CTR, Aortic and Heart Diameter Values of the

sampled Population of Group A.

Parameter Lower Limit Upper Limit
CTR 40 50

Heart diameter 10.6 14.5

Aortic diameter 3.7 5.5

From the result of table 1, it will be observed that the
aortic diameter, heart diameter and cardiothoracic
ratio of the subjects in group B, are notably higher
than those in group A, with the chest diameter
showing the least change. A mean  percentage
increase in both sexes of 16% was noted between the
aortic diameters of the two groups, 14% for heart
diameter and 15% for CTR.In the results of table 2 and
3, chest diameter showed the least degree of change
between age groups of both samples of A and B.
Aortic and heart diameters were noted to be larger
within the same age groups of group B than in A. All
the CTR values of candidates in group B for all the age
group values were above 52% while no value in group
A for any of the age groups was up to 50%. Table 5
showed the 80% central tendency of the values of
CTR, Aortic and Heart diameters. This was derived
from the calculations of the 10" and 90" percentiles of
the various variables in group A. it was noted that at
the upper limits of the values of CTR, heart and aortic
diameters of the samples in group A, the values
obtained are still lower than the mean values obtained
in same parameters of group B.
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DISCUSSION

The determination of normal diameters of the aorta at
various levels has predominantly played a major role in
determination of aortic aneurysm and cardiac
enlargement *"*'* Also, the direct relationship between
aortic diameter with age, gender, body surface area and
other indices of body size has made, possible the
accurate estimation of expected normal aortic diameter
of an individual"™*'"*"*". So many research works have
been done on this relationship ™ but majority of these
works have been predominated by researches on the
abdominal aorta and its branches'*"". This research has
not only established the normal size of the aorta at the
level of the aortic arch in various age groups using
healthy normotensive subjects, but has also viewed the
data obtained from these normotensive subjects with
those obtained from hypertensive subjects. The work
has noted positive significant correlations of aortic
diameter with age for both the normotensive and
hypertensive groups. While a significant correlation
was noted between thoracic diameter and heart
diameter for the normotensive group, but none was
noted for the hypertensive.
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This observation agrees with the findings of Ikeme et
al”. A mean percentage difference of 14%, 15%, and
16% in the mean values of heart diameter, CTR, and
aortic diameter respectively were noted between the
two groups with the larger values recorded for the
hypertensive group. It was also noted that all the
hypertensive subjects of group B that showed aortic
diameters above the mean aortic diameter established
to be normal for this work also showed heart
diameters values above values established to be
normal for heart diameters. While CTR values were
noted to be higher for females than males for both
groups A and B, heart and aortic diameters were
higher in the males than the females for both groups.
This has also been noted by some other authors"'""*".
This work has shown relationship between aortic arch
and heartdiameters. It has also shown the aortic arch
diameter to be essential in the early evaluation of
aortic aneurysm and cardiac enlargements. This work
also shows the mean values obtained from the
hypertensive group in the various parameters
measured for all the age groups, to be larger than the
upper limits of the values of the same parameters
obtained from the normotensive group.
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