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Abstract 

Several researches have been done on the establishment of normal aortic diameters at 

various levels. These researches have been done on the Caucasians as few studies have 

been within Africa using Africans. This work was designed to establish the transverse 

aortic arch diameters of Nigerians within the southeast and to establish the relationship of 

these values with the heart diameter, age and sex. PA chest radiographs of 1018 

individuals of age 4 - 80 years were used for this study. The research presented a mean 

value of 4.7+0.46 for the aortic arch diameter of the Nigerian population. Mean aortic 

arch diameters for various age groups have been established. The research also set lower 

and upper limits of normal aortic arch diameter for the two sex groups, the entire 

distribution and for the distribution of males and females above age 20. The research 

noted higher values of aortic arch diameter in males than in females of same age group. 

Age and heart diameter showed strong, positive statistically significant relationships with 

aortic diameter. This diameter was noted to be slightly less than a third of the heart 

diameter within all the age groups. 

Introduction 

Determination of the heart size plays a crucial role in clinical diagnosis of healthy or 

failing heart. In this measurement, various imaging methods abound, but the chest X-ray 

has appeared to be most common, and the most readily used due to cheap affordability 

and simplicity. The aortic arch diameter is part of the structures seen in a posteroanterior 

chest radiograph and invariably radiological examination of the heart includes the aorta. 

Increases in the transverse diameter of the arch of aorta have severally been associated 

with hypertension and cardiac dysfunction. Enlargement of the aortic shadow as seen in 



the chest radiograph has been associated with symptomless [1,2] made a strong 

association between the aortic diameter with blood pressure. 

Several researches have been done on the establishment of normal aortic diameter at 

various levels, but the majority of these researches have been amongst Caucasians 

[3,4,5]. With increase in the prevalence of cardiovascular dysfunction in Nigeria within 

the last decade [6], it becomes an issue of concern for such values as the normal aortic 

diameter and its relationship with sex, age and heart size to be established using the 

Nigerian population. 

Materials and Method 

The study was carried out in the University of Nigeria Teaching Hospital (UNTH) 

Enugu, Nigeria, and Hansa, Special Diagnostic Centre, Enugu, Nigeria. 1018 postero-

anterior chest radiographs were used for this research out of a total of 1885 chest 

radiographs of candidates physically examined and enrolled into the research. These 

samples included both sexes, from the ages of four and above. This sample population 

was selected from candidates that came for chest X-ray examination as a result of 

requirements such as preemployment, preadmission, visa application and volunteer 

candidates without signs of any cardiothoracic disease symptoms. 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 name, sex, age, medical history noted. Measurements of the candidate’s blood 

pressures were taken, and the values accepted to be normal for this research were cases 

where the systolic blood pressure fell between 110 and 145mmHg and the diastolic 

pressure between 60 and 110mmHg. 

The width of the aortic shadow was measured as the sum of the maximum extension of 

the aortic shadow to the right and to the left of the midline [7]. The transverse heart 

diameter was obtained by measuring the horizontal distance between the most rightward 

and leftward borders of the heart as is seen in the chest radiograph while the transverse 

thoracic diameter was measured as the horizontal distance inside the rib at the widest 

point above the costophrenic angles as is seen on a PA chest radiograph. The 

cardiothoracic ratio (CTR) was derived using the formula as described elsewhere by 

Danzer [8]. 

 

Result 

Male candidates made up 510 number of the sampled population while the females made 

up the rest 508. Age ranged from 4 to 80 years with age 32.8 as the mean age of the 

distribution. Aortic heart and chest diameters were measured in centimeters. Table I gives 



the summary of the mean values of the measured parameters, while table 2 gives the 

distribution of the aortic diameters by age. 

Table I: Mean values of the different 

Heart Parameters  Males  Females  Both  

Heart diameter  13.03±03  12.25±1.3  12.64±1.5 

Chest diameter  28.26±2.7  26.04±2.3  27.15±2.5 

Cardiothoracic Ratio  46.20±4.1  47.16±4.4  46.68±4.3 

Aortic diameter  4.96±4.9  4.52±4.5  4.74±4.6  

Table 2: Relationship of Age and Aortic Diameter 

Sex  Age  Mean    N    S. D. 

Male  4-10  3.6  20  36 

   11-20  4.4  81  45 

   21-30  4.8  146  43 

   41-50  5.1  70  51 

   51-60  5.2  62  51 

   61-70  5.5  20  55 

   71-80  5.3  11  51 

   Total  5.0  510  49 

Female  4-10  3.4  25  33 

   11-20  4.3  79  43 

   21-30  4.5  186  45 

   41-50  4.7  100  46 

   51-60  4.9  33  49 

   61-70  4.8  14  48 

   71-80  5.0  2  50 

   Total  4.5  508  45 

Total  4-10  3.5  45  35 

   11-20  4.4  160  44 



   21-30  4.6  332  46 

   31-40  5.0  200  48 

   41-50  5.0  139  50 

   51-60  5.1  95  50 

   61-70  5.2  34  54 

   71-80  5.3  13  51 

   Total  4.7  1018  46 

Table 3 shows the various correlation values of aortic arch diameter, with age, heart 

diameter and chest diameter. It reports high positive and statistically significant 

relationship between aortic diameter with age, heart diameter. Table 4 shows the upper 

and lower limits for which values of aortic diameters in the sampled population should be 

considered normal. The limits chosen are the central 80% percent range of the 

distribution. The 10th and 90th percentile of the distribution though still normal (because 

all the subjects considered were all healthy.) were both cut off. By so doing, the extremes 

of values of the distribution for which the occurrences are relatively infrequent are edited 

out. Table 5, gives a comparative summary of some previous studies with the present 

study. 

Table 3: Correlation coefficient of aortic diameter with other Parameters 

  Age HD CD CTR 

Pearson 0.221 0.219 0.21 0.05 

Correlation ٭ ٭ ٭   

)deliaf 2( level 10.0 <P ta tnacifingis si noitalerroC ٭ 

Table 4: 80% Central Tendency of the Aortic Diameters in the sample 

Sex  For all age groups  
For age groups 

20 & above  

Male  3.70 – 5.79  4.00 – 5.90  

Female  3.60 – 4.60  3.80 – 4. 90  

Both  3.70 – 5.50  3.90 – 5.62  

Table 5: Summary of Mean Aortic Arch Diameters in present and previous studies 



Authors Country Age range Mean AD 

Ikeme
[1]

 Nigeria 35-44 5.9+0.6 

    55-64 6.6+0.5 

Umerah
[9]

 Nigeria Adults. 5.5 

Umerah
[9]

 Zambia 20-35. 5.3 

Obikili&Okoye
[10]

 Nigeria 20-29. 4.8+0.5 

    35-44 5.3+0.5 

    >60 5.9+0.4 

Present study Nigeria Adults. 4.7+0.5 

Discussion 

This research has presented a mean value of aortic arch diameter for the Nigerian 

population. It also has given mean values of the same diameter for various age groups. 

This research also, has set upper and lower limits for normal aortic arch diameters within 

the Nigerian ethnicity. The mean value of 4.7+0.5 reported in this work is significantly 

lower than some previous works done in Nigeria and Zambia [1,9,10]. Obikili and Okoye 

[10] suggested differences in methodology of measurement for some of these variations 

also noted in their study. 

This research records larger values of aortic diameter in males than the females of same 

age group in conformity to the observations of the earlier researchers [1,10]. However, 

Stuart et al [2] made a different observation where they recorded a larger value of aortic 

diameter for females than males of the same age group, in his study of Jamaican 

population. This he attributed to higher blood pressure levels found in women. 

Our results showed a strong positive correlation with aortic arch diameter which is in 

agreement with the reports of earlier investigators [9,1011,12]. Aortic arch diameter 

correlated positively and strongly with chest and heart diameters. The aortic diameters 

were slightly more than a third of the heart diameters in all the age groups and entire 

population. 
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