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SUMMARY

Using Doppler ultrasound, we have measured the calibers of the branch arteries of the aortic
arch in 430 subjects (230 men and 200 women; age range: 18 to 84 years). These included: the
brachiocephalic trunk, the subclavian arteries, the common carotid arteries, the internal and
external carotid arteries, and the vertebral arteries.

Statistical analysis of the values obtained yielded a number of interesting results. The
average caliber of the arteries of the women examined was lower than that of the men. Nonethe-
less, the statistical difference in the arterial diameters of the two sexes was not significant, with the
exception of the left subclavian artery. In the case of this artery, its caliber was larger among the
men than the women. However, this relationship was not confirmed in the right subclavian artery.

The left vertebral artery was larger than the right one. This difference was statistically
significant among the women (p<0.05), but not among the men (p=ns).

The right subclavian artery was larger than the left one by a statistically significant margin
(p<0.05), but the statistical significance may be accounted for by the values in the women alone
(p<0.02). When the men were considered separately, the difference between right and left did not
achieve statistical significance (p=ns).

There was no statistically significant correlation between arterial caliber and either height or
body weight.

Furthermore, the caliber of the arteries examined increased with age, but not in a statistical-
ly significant manner.

The mean values of the single arteries examined were lower than those described by the
principal investigators of the cadaveric studies to which we have referred. However, with three



70 C. Macchi, F. Giannelli, C. Catini

exceptions, the differences were not statistically significant. In the case of the subclavian and
internal and external carotid arteries, our values were lower by a statistically significant margin.

INTRODUCTION

Insofar as they are extremely discordant, the data in the literature regarding
the caliber of the vessels of the aortic arch are very interesting. For example, the
mean diameter of the brachiocephalic trunk has been reported by Adachi (1928) as
11 mm, by Testut and Latarjet (1959) as 12 mm, by Falcone (1950) and Davies and
Davies (1962) as 14 mm, and by Chigi as 15 mm. All the investigators observed a
larger caliber in men as compared with women.

With respect to the subclavian artery, Adachi (1928) has reported the mean
diameter as 8 mm, Juster (1953) between 6.7 and 9.5 mm, and Testut and Latarjet
between 11 and 12 mm. All three reports agree that the subclavian artery is larger in
men than in women, but they disagree on the relationship between right and left.
The right subclavian artery has been considered larger than the left by Hyrtl (1893)
and Pensa and Favaro (1953), but it has been observed to be smaller by Loreti
(1966).

As regards to common carotid artery, Adachi{1928), Kani (1910), and Schiele-
Wiegandt (1880) have reported the mean diameter as 7 mm, while Muratori and
Rossatti (1951) have reported it as a little less than 7 mm. They also agree that the
arterial caliber is larger in men than in women. Romiti (1890) has found that the
arterial caliber was larger on the right. This has been confirmed by Lambertini
(1978) and Loreti (1966), who have found the left to be larger.

The mean caliber of the vertebral arteries has been reported as 6.1 mm by
Vierordt and Versari (1932), as 4.5 mm by Romiti (1890), and as 4-5 mm by
Luschka (1867). Cavatorti (1908) has reported that the mean caliber varied as much
as 1 to 8 mm.

Variable mean calibers have been reported for the internal carotid artery. On
the one hand, Luschka (1867) has found that it varied from 4 to 6.2 mm; on the
other, Peli (1902) has reported values from 9 to 9.8 mm. Other investigators have
found intermediate values.

Finally, the mean caliber of the external carotid artery has been found to range
from 3.8 to 5.8 mm by Luschka to 7 mm by Peli (1902).

The aim of this study is to determine as precisely as possible the caliber of the
vessels under examination. Using ultrasonography in living patients, it is possible to
exactly measure the internal diameters of the arteries with an accurancy of tenths of
millimeters (see fig. 1). The precise measurement of blood vessels is difficult in the
cadaver, since the blood vessels undergo evident structural and morphological
changes. In part, this is due to the absorption of fluids by the vessel wall, with a
consequent changes in the internal diameter. In the cadaver, the determination of
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Fig. 1 - Method of visualization and measurement of the caliber of the arteries examined
using Doppler ultrasonography.
Calipers: X X: measurement of caliber,

+ +: measurement of the distance from the reference points.
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the internal diameter of the artery is complicated by the fact that the measurement
is derived from a measurement of the circumference, rather than directly. This
requires a section of the artery to be longitudinally opened and distended. When
this method is employed, the internal caliber is very similar to the external.
Using our ultrasonographic data, we have performed statistical correlations
among the mean values of the internal caliberts of the arteries under consideration
with regard to side (left or right), sex, body weight, height, and age. Precise
knowledge of the caliber of the afferent cerebral vessels is important for the
evaluation of cerebral blood flow under normal and pathological conditions.

MATERIALS AND METHODS

We have examined 430 healthy subjects (230 men and 200 women; age range:
18 to 84 years). The subjects were selected from patients who had been referred to
us and found to have no vascular pathology.

Using Doppler ultrasonography, the internal calibers of the following arteries
were measured in each subject, as demonstrated in Figure 1: the brachiocephalic
trunk (1 cm before its bifurcation), the subclavian arteries (¥ cm after the origin of
the vertebral arteries), the vertebral arteries (1 cm before their entrance in the
transverse foramina of the C6 vertebra), the common carotid arteries (1 cm before
the carotid bulb), and the internal and external carotid arteries (1 cm after their
origin).

A 7.5-MHz Acuson 128 Doppler ultrasound system was used to measure the
arterial calibers.

RESULTS

The mean values of the internal arterial diameters of the subjects we examined
are presented in Table 1.

The mean caliber of the brachiocephalic trunk was greater in men than in
women. This difference was statistically significant (p<0.01).

The statistical data regarding the subclavian arteries were particularly interest-
ing. Our data do not concur with previous studies that have shown no difference
between right and left. On the contrary, our data indicate that the mean caliber of
the right subclavian artery is larger than that of the left. This difference were
statistically significant (p<0.05). When men and women were considered separate-
ly, this statistically significant predominance of right over left was confirmed among
the female subjects (p<0.02). However, the statistical difference was not confirmed
among the men (p=ns).

When the mean caliber of the subclavian arteries of the men was compared
with that of the women, the left subclavian artery of the men was found to be larger
than that of the women (p<0.05). However, there was no significant difference
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TaBLE 1
\ Right Left
Male Female Male Female

Brachioc. trunk 11.59+1.23 9.88+1.51

Subclavian artery 6.59+0.66 6.26+0.63 6.31+£0.87 6.03x0.75
Vertebral artery 3.22+0.87 2.90zx0.53 3.32£0.59 3.30%0.59
Common carotid A. 7.13+£0.42 6.60+£0.75 7.37+£0.47  6.56%0.80
Internal carotid A. 4.96+0.58 4.76x0.73 4.85+0.59 4.80%:0.70
External carotid A. 4.10+£0.65 3.60+0.49 4.02+£0.51 3.60+0.53

between the men and women when the right subclavian artery was considered
(p=ns). With respect to the correlation among the values of the calibers of the right
and left subclavian arteries in each sex, the value could be explained as a simple
sampling fluctuation only in the men. Thus, the coefficient of correlation differed
significantly from 0.

With respect to the mean calibers of the vertebral arteries, the left was found
to be larger than the right, but the difference was not statistically significant (see fig.
4). When they were analyzed according to sex, the difference between left and right
in the women (see fig. 5) was found to be statistically significant (p <0.05), but this
was not so among the men (p=ns). When the mean values of the calibers of the
respective arteries of the men and women were compared, there were no statistically
significant differences (p=ns).

The only relevant data concerning the common carotid artery was that the left
was larger than the right in men (see fig. 6). However, in this case also, the
difference was not statistically significant.
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Among the women, the right internal carotid artery was found to be larger
than the left (see fig. 7), but this difference was not statistically significant.

Similarly, the right external carotid artery was found to be larger than the left
among women (see fig. 8), but again this difference was not statistically significant.

Among the values for the calibers of the common, internal, and external .
carotid arteries, there were no statistically significant correlations in the variations
of the values of mean caliber, either between the 2 sides (among subjects of the
same or opposite sex) or between the 2 sexes (p=ns).

Among all the groups of arteries considered, we have found no statistically
significant correlations among vessel caliber, body weight, or height (p=ns). There
was found to be an increase in caliber with age, but this relationship was not
statistically significant.
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DISCUSSION AND CONCLUSIONS

i

Our data regarding the brachiocephalic trunk concord with those of Adachi
(1928) and Testut and Latarjet (1959). '

As far as the subclavian artery is concerned, the values of mean caliber that we
have found are lower than those reported by the other investigators cited in the
introduction. In fact, compared to the results of Testut and Latarjet (1959), our
findings are lower by a statistically significant margin. Hyrtl (1893) and Pensa and
Favaro (1935) have confirmed the finding that the right subclavian artery is larger
than the left, while the results of Loreti (1966) are conflicting.

With respect to the common carotid artery, our study generally confirms the
findings of the investigators cited in the introduction. The same may be said for the
internal and external carotid arteries. The only exception with regard to these two
arteries is the data reported by Peli (1902), whose results are greater than ours by 2
statistically significant margin (p<0.05).

Our values for the mean calibers of the vertebral arteries are generally lower
than those that have been reported by the other investigators cited in the introduc-
tion. However, the differences are not statistically significant.

The correlations among our measured mean calibers and those derived from
measured circumference that have been reported by Gulisano, Zecchi, Pacini,
Orlandini (1982) are interesting. The data correlate fairly well, even though they
were obtained by different methods. Our data reflect the mean internal caliber of
vessels in living subjects rather than the arterial circumference in cadavers. The
correlation was evident in the case of the vertebral arteries, but there was no such
correlation in the case of the subclavian arteries. Moreover, our data are in
agreement with these investigators with regard to the cotrelation among arterial
dimensions, sex, and age.

Undoubtedly, it is difficult to correlate the results of studies that apply
different methods. We believe that is correct to measure the caliber at the point at
which the artery maintains an invariable caliber along the longest trajectory.
Certainly, if we had averaged the values by taking into account the calibers of the
arteries at their origin, the results would have been considerably different. For
example, the caliber of the internal carotid artery near its origin is nearly double
that at which we made our measurements. Nevertheless, the good correlation with
the best cadaveric anatomic studies (Gulisano, Zecchi, Pacini, Orlandini, 1982) has
confirmed the validity of our system of measurement.

It is evident that a 70% stenosis in one artery that has a mean caliber of 4 mm
has a hemodynamic significance different from that of an artery that has a mean
caliber of 7 mm. We believe that knowledge of the caliber of the supra-aortic
vessels, especially with regard to asymmetry, is important, both for its diagnostic,
angiographic implications and for the prognostic assessment.

Arrived 8{10/92. Accepted 10/11/92.
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