
Age vari€tions in the
internal radii of human arteries
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lntroduction
INTERNAL DIAMETER OR RADIUS is the most
important dimension of an artery in the dynamics of
the cardiovascular system. (Abramson, 1962 & 1967).
An accurate measurernent of it by direct method in
vivo is not easily obtained. lt rnay be determined
from arterial segmenB of a cadaver after histological
sections. Even this is also not easy, because of the
changes due to post-mortem contracture of the arte-
rial wall in addition to those produced by histological
processing.

Some workers have measured the internal calibre
of blood vessels by angiography and established a
pressure-radius relationship of the blood vessels.
(Luchsinger, et al 1962; Schobinger, et al 1964; and
Lerhrer, 1968). Others harre done the same by direct
nethod and determined the external diameters of ar-
teries during a slrgical operation or othenruise.
(Rushmer, 1955; Greenfield, et al 1962;and Reich, et
al 1964). Many methods of measuring this dimension
are on record in the literature. (Reynold, 1952; Saun-
ders, et al 1954; and Rushmer, 1955; also Turner,
1957; Luchsinger, et al 1968; & Wiederhielm, 1963).

This present study is an endeavour to estimate the
internal radii of some specific arteries, both elastic
and murular, by direct method and to observe the
variations in them due to ageing. Though these mea-
surements were obtained after death, yet they repre-
sent the actual radii of these blood vessels during life.
A simple but fairly accurate method has been applied
to nEasJre them.

DeFrtment of Anatonry,
University of Malaya,
Kuala Lumpur.

Mabrials and Method
A random investigation has been made on the

arteries of 50 apparently healthy and fresh cadavers
of different ages - mostly from accidental deaths.
Cross-sections from selected sites of the following
arteries, viz; Subclavian, lnternal Carotid, lnternal
lliac, Renal and Coronary arteries were made and his-
tologically prepared. Slides of these stained sections
were prolected on a screen to a desired magnification
(x 20). The inner margins of these arterial shadoun
vtare carefully traced on a paper and then measured
with an opisometer (map-measurer). (Turner, 1957;
Pallie, et al 1962). The resultant measurements were
scaled down to proper lengrths and converted into
millimeters which representd the true inner cirq.rm-
ferences of these arteries. The calculated numbers
were then used to find the radii from a mathematical
formula, C=2\r, where, C=circumference, r=
radius andl( : 2217. These resrlts were put on scat-

ter-graphs according to age and the corresponding
measurements. This is shown in the following scatter-
graphs. (Figs. 1, 2, 3, 4 & 5l..

ResulG
From the study of these $attergraphs, it is ob

served that there is a gradual increase in the internal
calibres of these arteries as age advanced. This change
is found both in elastic and muscular arteries with a
few exceptions. Nevertheless, the mean graph-line on
both sides of which the scatters are equally distri-
buted. *rows a steady upward inclination indicating
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Normally, when not contracbd, arteries have a

fairly uniform and smooth inner margin. Fig. 6.
(Van Citters, et al 1962; Hayes, 1967; and Ham,
1967). But this rnargin is thrown into wavy folds
when they contrast. (Fig. 7). lf thiswavy bordercan
be traced and measured with a suitable instrument
after proper magrrification, the real circumfercnce
and the radius of an artery can be calculated. This
will give the true measurernent of the arteries wfien
the owners of these arteries were alive, even though
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Right and lgft internal ili* .rtary.

that there is a gradual increase in the radii of these
arteries with ageing.

Discussions
Some work on the internal radii of arteries has

been documenbd in the liGratlre. Elastic arEries
dilate; small muscular arteries and arterioles contract.
But nothing m.rcfi has been recorded about the me-

diurnsized ruscular arteries. This study is mainly
based on them
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Fig. 6
Diagram showing uniform inner circunrferontial maqjn of an
artery when not contracted.

Fis.7
Diagram Crowing the wavy inner circunrferontaal margin of an
artory when contracted.

trese meazurements have been obtained from their
cadavers. This has already been mentioned in this
paper.

Elastic arteries
That $e radii of elastic arteries enlarge with age

has been universally aocepted. ln this investigation, a
few exceptions are observed, but on the whole, these

arteries have shown a gradual enlargement of their
internal radii with advancing age. The thirtieth year is

considered to be the maximal age of developmental
rmturity in man. (Blumenthal, 1954 & 1967). This
increase in radii is attributed to the following factors,
viz; fragmentation of elastic lamina, increased fibrosis
of arterial wall, its rigidity with loss of elasticity and

the proportional rise of blood pressure during old age.
(McDonald, 1960; Bourne, 1961; Bard, 1961; Lwine,
1964; Ahmed, 1967; Lansing, 1969). This condition
of widening is named "senile ectasia" of arteries
according to Aschoff. ln this present study, it iscon-
firmed once more.

Muscrlar arbries {mediu m sized}
It has been proved that smaller muscular arteries
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and arterioles are narrowed down with age. This is
one of the reaons of raised blood pressr.rre in old ap
and subsequent dilatation of elastic arteraes. As regard
nrediunrsized arteries, nothing definite has been
proved.

ln this investigation, it has been noticed that fiese
arteries also manifest similar widening of their lumen-
like elastic arterbs. This finding agrees with those
found by Dibble (1966) and Abramson (1967), but
differs with Roach and Burton (1969) who found
narrowing of the lumen of these rruscular arteries. All
the factors that are responsible for the enlargernent of
the lumen of elastic arteries in old age are found in
the walls of these musqrlar arteries with ageing. ln
addition to these changes, there are defects in the
nzurorruscular junctions in the arterial walls. The
general weakness of muscle due to old age rnay also

be considered another additional factor. (Pareira, et al

1953; Lansing, 1959; McDonald, 1960; Comfort,
1965; Lrvine, 19O4; Learoyd, et al 1966; Ahmed,
1967; and Robins, 1967).

From the above explanations, it is quite reason-
able b conclude that the radii of these arteries should
also have identical changes like those of elastic arte-
ries. We found it in our present obsrvations.

An analogy may be drawn between the consis-

ency of an arterial wall and that of an lndia-rubber
tube. ln a new piece of such trbe, if inflated, the
pressure inside it will distend its wall and rnake its
calibre bigger. When the pressure is released its wall
will recoil and regain its original calibre. But the same
thing when "old" and stiff will not do so wen after
the withdrawal of the distendingforce. (Bard, 1961).
A cornparable phenornenon tak6 place in an arterial

segment. Though an artery is not an inert structure
like lndia-rubber yet with advancing age, physical and
biocfiemical changes in the elastic and muscular tis-
sues of its wall will make it firm and rigid with loss of
elasticity.

Arterial calibres are controlled by various factors.
Erlerything rernaining normal, there is always a longi-
trdinal and lateral expansion of the arterial walls du-
ring a cardiac systole. (Gould, 1968). As ase ad-
vanoes, the changes produced in the arterial walls (al-

ready rnentioned) will produce a compensatory rise in
blood pressure. During'this phase of life, the e)earr
sion of the arterial walls with each cardiac systole,
however negligible it may be, will never recoil back to
its precxisting shape. This being continued, there is
every reiason to believe that the radii of these arteries
will increase in size. The mediurnsized arteries should
not be an exception.

Acknowledprrnt
Thanks are due to the staff of the Department of

Anatomy and the Departrnent of Medical lllustra-
tions, Faculty of Medicine, University of Malaya, for
their cooperation.

Sunmary
An investigation on the arteries of 50 cadrvers of

different ages has been done to compare the varia
tions of their internal radii with ageins. A gradual
increase in them is observed in both elastic and mus-
cular arteries. A simple method for rneauring the
radii of these arteries has been described and the an-
thor's opinion is submitEd.
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