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The Descending Aorta in Different Periods of Man’s Life
Aorta zstepujaca w réznych okresach zycia czlowieka

Hucxoasiana aopra B pa3Hble IIEPUOALI YeJIOBEYECKOM IKUIHU

The investigations and observations of the descending aorta were carried out
in different ways. The measurements and observations were performed directly
and with the most recent technical methods (7, 11). There are only a few works
dealing with the size of the descending aorta; medical manuals provide very few
data.

In the available literature the sizes of the descending aorta are presented
as follows: Bochenek and Reicher (3) give the diameter of the thoracic
aorta at its beginning as 23 mm, and the diameter of its ending as 20 mm,
the diameter of the abdominal aorta at its beginning as 20 mm, its termina-
tion diameter amounting to 17 mm. They also give the degree of the dia-
meter increase with age in adults. Steinberg et al. (15) present the
aorta diameter at the level of the XI rib as 244 mm in women and 26.9 mm
in men; above the renal arteries — 21.6 mm and 23.9 mm, below the renal arteries
— 18.7 mm and 21.4 mm, above the division — 17.5 mm and 18.7 mm for women
and men, respectively. Dentici (6) deals with the sizes of the aorta diameters and
circumferences in the children up to 22 months of age. Schobinger et al. (14)
claim children’s aorta to be narrower than that of adults. Arvidsson (2)
discussing children, and Hernandez et al (9), discussing adults, compare the
cross-section area of the aorta with the body surface. Goldberg et al (7)
examined the internal diameters of the aorta with ultrasounds and compared them
with aortographical data.

As regards the length measurements, Bochenek and Reicher (3) give
the length of the thoracic aorta as 190—220 mm and that of the abdominal aorta as
150 mm. The length of the abdominal aorta segment from its end to the coeliac artery
is given by Anson et al. (1) as 11.5—145cm, Cauldwell et al (5)—129cm,
Reicher (13) — 13.1 ecm in adults and 4.3 ¢cm in newborns; from its end to the
superior mesenteric artery 10.5—12.5cm by Anson et al. (1), 11.5em by Cauld-
well et al (5); from its end to the inferior mesenteric artery 2.5—5.5cm by
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Anson et al. (1), 45 cm by Cauldwell et al. (5), 4 cm by Schobin-
ger et al (14), 44 cm in adults and 1,3 ¢cm in newborns by Reicher (13).
Cauldwell et al. (5) have thoroughly examined the distances between the
branches of the abdominal aorta as well as the distance of the end of the aorta from
the promontory. Reicher (13) has given the distances between the branches of
the abdominal aorta in adults and newborns. Naylor et al (12) and Scho-
binger et al (l14) give distance between the superior mesenteric artery and
the coeliac artery as 0.5—2 cm.

Authors concerned with the projection of the aorta on the vertebral column
limit their interest mainly to its abdominal segment. Gray (8) places the beginning
of the descending aorta at the level of the IV thoracic vertebra, Reicher (13) —
at the III—IV thoracic vertebra. The position of the coeliac artery has been placed
by various authors between the upper part Thxii and the median third part Lj
(Anson et al. (1), Cauldwell et al. (5), Isabellon (10), Naylor et
al. (12), Reicher (13), Schobinger et al (14)). The position of the superior
mesenteric artery has been located within Thxii—Lj to Lir (Anson et al. (1),
Cauldwell et al. (5), Naylor et al. (12), Reicher (13), Schobinger
et al. (14)). The end of the aorta was placed at the level between the middle of
the Ljv and the upper part of the Lv (Anson et al (1), Cauldwell et
al. (8), Gray (8), Reicher (13), Schobinger et al. (14). Cattle et
al. (4) give the height of the departure of the vessels in relation to the X rib.

The aim of this work was to obtain the measurements of the descending
aorta as well as to determine its position, in relation to the vertebral column,
and its course in different periods of man’s life.

MATERIAL AND METHOD

The examined material consisted of 229 male and 183 female corpses, their
age varying from 0 to 70 years and more, and 10 male and 8 female foetuses,
the youngest being fixed in formalin.

The investigations were carried out on the dissection material of the Department
of Normal Anatomy, the Department of Pathological Anatomy, the Department
of Forensic Medicire of the Medical Academy, and other anatomical laboratories
in Lublin.

The measurements were taken in situ in the course of anatomico-pathological
or forensic obductions, immediately after the opening of the body cavities and
excision of the viscera. The viscera of the thoracic cavity were removed after
cutting the arterial ligament and the arch of the aorta between the brachio-
-cephalic trunk and the left common carotid artery. When taking out the viscera
of the abdominal cavity short segments of the unpaired visceral branches of the
abdominal aorta as well as the undamaged crura of the diaphragm, and the aortic
opening were left untouched. To preserve the proper position of the aorta the
left common carotic artery, the left subclavian artery, the paired branches of the
aorta, and the undamaged common iliac arteries with their branchings were left
uncut. The measurements were taken gradually as the aorta was exposed out of the
surrounding tissue.

The measurements were taken with a properly adjusted anthropometer, a ruler
and a slide with a nonius, and a protractor.

The obtained size values as well as their per cent values, calculated for the
majority of the measurements, are presented in Tables; the data are arranged
according to age and sex. Some of the sizes are presented in diagrams.
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the aorta division. The lowest diameter of the aorta was measured before
arising of the common iliac arteries, at the point where the aorta was
not yet dilated. The distance of that diameter from the end of the aorta
is given in the paper. The initial diameter of the descending aorta was
measured on two planes: the frontal plane and the sagittal plane. The
other diameters were measured only in the frontal plane. They all are
external diameters of the aorta.

As regards the angular measurements, the deviation of the thoracic
aorta from the median line of the body, as well as the angle of the
aorta division, were measured.

To enable the comparison of the course of the aorta along the ver-
tebral column the following points of the vertebral column were marked:
the beginning of the descending aorta, the deviation of the thoracic
aorta from the median line, the departure point of the coeliac and the
superior mesenteric arteries, and the end of the aorta. In the thoracic
part the course of the thoracic aorta in relation to the vertebral column
was examined.

Sizes of the descending aorta

Table 1 gives all the sizes of the descending aorta classified ‘nto
groups according to age. The largest and the smallest sizes do not
always apply to the same individuals.

In the group of foetuses two measurements of length are taken
into consideration: a) the length of the trunk, b) body size. Moreover
the foetuses were divided into two groups according to their size: smaller
foetuses (I) and larger foetuses (II). The same division was preserved
in the calculations presented below. In order to stress the differences
and similarities, babies from 0—1 month old were divided into the
following age groups: 0—3 days, 4—13 days, and 14—30 days. The group
0—3 days was subdivided into the group of premature babies and normal
newborns. The size of the single newborns in the last group is below the
accepted standard, but they have been placed there because they fulfilled
all the other conditions accepted for normal newborns. In the other
groups the subdivision into premature and normal newborns has not
been preserved; hence the changes in the sizes. Length values have
also been presented in per cent ratios.

The diameter of the beginning of the descending aorta was measured
in the frontal and sagittal planes. The distribution of the predominance
of either of the diameters in the age éroups is as follows: the sagittal
size prevails in foetuses; in infants, more often in boys than in girls,
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either the frontal size prevails, or the sizes of the diameters are equal,
the frontal sizes prevailed only in the boys’ group of 2—3 months and in
the girls’ group of 14—30 days. .

The aorta diameter over the coeliac artery was measured above the
diaphragm at the point where the aorta is about to cross the diaphragm
and does not yet become narrower. When passing the diaphragm, the
frontal diameter of the aorta usually declined; the narrowing could
be measured immediately after the aortic opening had been cut. In the
measurements taken later these differences could not be observed. The
same refers to the diameter between the coeliac artery and the superior
mesenteric artery. The diameter below the superior mesenteric artery
could be measured only when the renal arteries were arising below the
superior mesenteric artery and not on the level of its lower border.

As already mentioned the lowest diameter of the aorta was measured,
prior to division of the aorta into the common iliac arteries, at the point
where the aorta does not yet dilate. The distance between the measured
diameter and the end of the aorta is also presented. The examination
of the two sizes and of their average values leads to the conclusion that
in girls of about 9 months and boys of about 7 months old the size of the
diameter becomes smaller than its distance from the end of the aorta.
These differences increase with age; the greatest differences begin to
show already at the age of five; in girls they are greatest about the age
of 12. About the age of 19 the sizes become equal and the sizes of the
diameter begin to prevail again.

The average values of the angle of the aorta division were increasing
slightly with age; starting at the age of five all groups of both sexes
showed average values to exceed 50°. In exceptional cases, especially
in older people, the angle was smaller in its initial part, next its arms
diverged. The extreme values of these sizes are given in brackets.

The per cent ratios of the sizes
of the descending aorta

To show the mutual relations of different sizes according to age,
the per cent ratios between them were calculated. Table 2 gives the
per cent ratios of the length of the descending aorta to the individual’s
size of body, and the ratios of the length of the aorta segments and its
diameter above the division to the overall length of the descending aorta.
Table 3 gives the per cent ratios between the length values of particular
segments of the abdominal aorta and the diameter above the aorta
division. The figures in brackets in the Table referring to females apply
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to a girl with developmental abnormalities of the urogenital system,
and in the Table referring to males they apply to an individual with
a horseshoe kidney. The other case of a horseshoe kidney does not exceed
the values of its own group.

Considering the average values given in Table 2, it can be observed
that the relation of the length of the aorta to the size of body is slightly
higher in small children, particularly in the first month of age. The
per cent values decrease significantly in boys in periods of their most
intense growth. These deviations are less apparent in girls.

The comparison of the average values of the per cent ratios of the
Iength of the segment called the end of the aorta — the coeliac artery
to the overall length of the descending aorta shows an increase in average
values in children 6—12 months old, and another increase in boys about
9—10 years of age, and in girls about 12 years of age. Similar values
for the segment the end of the aorta — the superior mesenteric artery
are slightly higher between 1—20 years of age. The comparison of the
above mentioned average values for the segment the end of the aorta —
the inferior mesenteric artery shows a slight increase in wvalues with
age. On the other hand, the mentioned per cent values for the aorta
diameter above the division are higher at first, then from 4—5 to 18 years
of age they decrease, to increase again later.

Table 3 gives the per cent ratios between the segments of the ab-
dominal aorta. Taking into consideration the smaller segments in relation
to the segment the end of the aorta — the coeliac artery, it can be
concluded that some differences are more apparent in females than in
males. Thus the per cent values of the segment the end of the aorta —
the superior mesenteric artery to the segment the end of the aorta —
the coeliac artery decrease between 6—12 months of age; they are most
constant in adults. The per cent values of the segment the end of the
aorta — the inferior mesenteric artery to the segment the end of the
aorta — the coeliac artery decreases in the earlier period from 4 days
to 3 months of age; its highest values are found in older people. The
increase of these per cent values occurs simultaneously in both sexes
in the second half of the first month and in the 8th month of age, whereas
they decrease in both sexes at the age of 10 months. Apart from that
the per cent values of the two segments in hoth sexes are not parallel.

The per cent ratio of the diameter above the division to the length
of the segment the end of the aorta — the coeliac artery is high till
the end of the first month of age, then it decreases until 4 years of age.
This value does not change till 18 years of age, then it gradually in-
creases.

The per cent ratios of the length of the segment the end of the
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aorta — the inferior mesenteric artery to the length of the segment
the end of the aorta — the superior mesenteric artery show slight
differentiations.

The per cent values for the diameter above the division in relation
to the segment the end of the aorta — the superior mesenteric artery
show a decrease at the age of 6 months to 5 years, and maintain more
or less the same level up to the age of 19, then an increase of values
follows.

The per cent ratio of the diameter above the division to the length
of the segment the end of the aorta — the inferior mesenteric artery
is more or less similar to the one described above, only the decrease in
values begins already after 4 months of age, and in both sexes at the
age of 10 months a sudden increase in values takes place.

The course of the descending aorta

The course of the descending aorta in relation to the vertebral
column and the median line of the body is not the same in different
individuals. In its thoracic segment it is most frequently situated on the

Fig. 2. The scheme showing the course of the descending aorta

anterior-left and left-anterior side of the vertebral column, and less
often in front of the vertebral column or on its left side. In Fig. 2
rare types of the course of the descending aorta are marked by inter-
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rupted line. The abdominal aorta most often runs in the median line
of the body, or reaches the median line with its right border, or takes
an intermediate position. It is seldom placed to the right, and only
occasionally to the left from the median line of the body. These data
are given in Table 4.

The line of the course of the thoracic aorta from its origin to the
point where it approaches the median line of the body forms an angle
with it which in the present paper is called the deviation of the aorta.
This angle in its broadest limits equalled 0—8° in younger individuals,
in adults and older individuals 0—10—20° and more, the most frequent
value being 0—5°.

The projection on the vertebral column

Two Tables present the projections of the chosen points of the
descending aorta on the vertebral column. Table 5 gives the projections
of the beginning of the descending aorta and its end, Table 6 gives the
projections of the aorta deflection, of the arising points of the coeliac
artery and the superior mesenteric artery. The headings of both Tables
present the groups according to age, the vertical column on the left
contains the vertebra. In Table 5 there are two vertical columns with
the vertebra: the left column indicates the projection of the beginning
of the descending aorta, and the right one the projection of the aorta
end. In Table 6 the projections of the aorta deviation are given first,
then those of the arising points of the coeliac artery. Finally the pro-
jections of the arising points of the superior mesenteric artery are
presented. Deviation 0 means that there is no deviation angle.

In Table 5 a gradual decrease of the beginning of the thoracic aorta
with age can be observed. Table 6 reveals a decrease in the deviation
value at the age of about 15. In the same period, a smaller decrease
in the arising point of the coeliac artery and the superior mesenteric
artery takes place.

Correlation .

In the diagrams the following data are presented by means of curves:
1) age, 2) size, 3) the length of the descending aorta, 4) the length of the
segment the end of the aorta — the coeliac artery, 5) the length of the
segment the end of the aorta — the superior mesenteric artery, 6) the
length of the segment the end of the aorta — the inferior mesenteric
artery, and 7) the diameter of the aorta above the division.

The diagrams were made separately for males and females according
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to the following age groups: foetuses, 0—1 month, 1 month — 1 year
of age, 1—20 years, and over 20 years of age. -

A comparison of the diagrams reveals a close similarity of the curves
presenting the following segments: the end of the aorta — the coeliac
artery, and the end of the aorta — the superior mesenteric artery.
In general they are most similar to the curve of the length of the
descending aorta. The curve of the diameter of the aorta is the flattest.

Regarding the curves in age groups it can be concluded that in the
prenatal life they are rather flat but show parallel deflections.

In the first month of life the curves of the length of the descending
aorta and the segments from the end of the aorta to the coeliac artery
and superior mesenteric artery have small deviations; they are rather
flat. A similar relation continues up to the third month of age, when
the amplitudes begin to increase and there is a greater parallelism
of the curves, which is visible as early as 4—6 months of age.

In the period between 1—20 years of age, the increase of the curves
showing the body size and the length of the descending aorta is not
parallel, at the age of about 10 the curve of the aorta increases more
quickly.

In the period over 1 year of age up to older age, the deviations
of the segments from the end of the aorta to the coeliac artery and the
superior mesenteric artery are mobile but parallel. In more advanced
age these deviations become smaller, their parallelism decreases.

The curve of the segment the end of the aorta — the inferior mesen-
teric artery generally follows the curves of the length of the descending
aorta and the above mentioned segments, but its deviations are not
always consistent with the deviations of the above mentioned curves;
it frequently follows the deviations of the curve of body size. It is also
more flatiened.

The curve of the diameter above the division shows a slow increase
with age and small deviations.

DISCUSSION

Dentici (6) basing his observations on 26 children, examined two
diameters of the abdominal aorta; his results are approximate to those
given in the present paper. Cauldwell et al. (5) gave the lengths of
the abdominal aorta segments in the period 18—78 years of age without
dividing them into separate age groups; they were dealing mostly with
men; their results are close to those in this work. The results obtained
by Anson etal. (1) are also alike> Reicher (13) gave the lengths of
the abdominal aorta segments in adults and newborns, his results being
close to those obtained in this work. Steinberg et al. (15) presented
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the sizes of the aorta diameters obtained through angiography for
individuals of about €0 years of age. In both sexes the diameters above
the divisicn are similar to the results presented in this work, while the
sizes of the dlameters in the vicinity of the renal arteries given by
Steinberg et al. (15) are rather higher. Because of an insufficient
number of measurements in this age group presented in this paper, it is
difficult to compare them with Steinberg’s results mentioned above.

CCNCLUSIONS

1) The results obtained in this work are: a) the sizes of the descending
aorta in diffeient age groups, b) the projections of some of its points
on the vertcbral column, ¢) the lines of th~ course of the descending
aor.a. These data are presented in Tables 1, 4—8.

2) Cn the basis of the obtained sizes a) the per cent ratios between
these sizes were calculated, b) their variations according to age were
proved. The resulis are given in Tables 2, 3.

3) In the diagreams following the paper some of the sizes are pre-
sented by curves and the correlation belween them and age is presented.

4) 1t was proved ihat the size ratios and the position of the descend-
ing aorta in relation to the vertebral column changed with age.
5) The greatest reciprocal changes in the sizes of the descending aorta

n

occur between 6 months and 20 years of age.

6) The changes in the sizes of the descending aorta do not occur
parallel.

7) Individual deviations in the sizes of the aorta are small in the
period up to 3 months and in older age.
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PE3IOME

Vsmepenna HHCXOAAIZI aopThI IMPOBOAMJIMCH HA CBEXMX TpyHax
229 myxuuH u 183 xenHmyu B Bo3pacte ot 0 mo 70 JsisT M BBINIZE U Ha
18 nyonmax. IlosydyeHs! pa3sMiphl IIOJIHOM JJIMHBI HUCXOLANISH aOpThI M €8
YYacTKOB OT KOHIIA [0 a) YPEBHOTO cTBOJA, 6) BepxHeli OpbIxkeedHO! ap-
Tepuyu, B) HMKHENH OpbDkeeyHoM aprepmu. JuaMatp aoprthl u3Mepaaca
B HayaJe HMCXOAALIEN aopThl HajJ YPEBHBIM CTBOJIOM, HA YPOBHE dYpeB-
HOTO CTBOJIA, MfXXAY YPEBHBIM CTBOJIOM M BEpPXHeH OpBIXKEEeYHOM apTe-
puei, 1on BepXHEM OpnIxKeedyHOM apTepuel, 1oJ NOYEYHBIMM apTepUAMHU
M HaJ MECTOM [pa3BeTBJICHMA aopThl. M3Mmepascsa TakxXKe YroJ OTKJOHEe-
HHUS TPYAHOM aopThl OT CPeAMHHOM JMHMM Tejla M YroJl Pa3BETBJICHUS
aoptel. Habarogasica Xox aopThl II0 OTHOLIEHMIO K CPEAMHHOM JIMHMM
T€JIa M II03BOHOUHMKY. IIpMBOAATCA TIPOSKUMM HA IO3BOHOYHUK CJISAYIO-
LUMX OYHKTOB. HadaJa HMCXOAALUEN a0pThl, OTKJIOHEHMA TPYAHOM A0pTHI,
MecTa OTBETBJIEHMA YPEBHOIO CTBOJIA UM BEPXHEl OpBIKIEYHON apTrepum
M pa3BeTBJTHNA A0PTHL

Ilony4yeHHBIE BeJMUYMHBI M3MEPEHNMN M IIOACUMTAHHELIC AJIA MHOTMX U3
HMX IPOLEHTHl IpejcTaBjeHbl B Tabiuunax. CooTHouIeHMe W3MepeHMt
NpecTaBJIeHO HA AMarpaMMax.

Ha ocHoBaHMM BBILISTIPMBEASHHBIX AAHHBIX KOHCTAaTHMPOBAHO, YTO CO-
OTHOLLIEHME U3MePeHMI HUCXOAAIUEH aopThl M e€ pPACIIONOKEeHMe ¢ Bo3pa-
CTOM M3MEHIIOTCH.

STRESZCZENIE

Przeprowadzono pomiary aorty zstepujgcej na materiale 229 osobni-
kéw meskich i 183 osobnikow zenskich w wieku od 0 do powyzej 70 lat,
oraz na 18 plodach. Badania przeprowadzano in situ na zwiokach swie-
zych. Otrzymano wymiary catkowitej dlugosci aorty zstepujacej oraz
jej odcinkéw od konca aorty do: a) pnia trzewnego, b) t. krezkowej
gornej i c) t. krezkowej dolnej. Srednice aorty mierzono na poczatku
aorty zstepujgcej, nad pniem trzewnym, na wysokosci pnia trzewnego,
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pomiedzy pniem trzewnym i t. krezkowg goérng, ponizej t. krezkowej
goérnej, ponizej tt. nerkowych i powyzej podzialu aorty. Mierzono row-
niez kat odchylenia aorty piersiowej od linii posrodkowej ciala i kat
podzialu aorty. Obserwowano przebieg aorty w stosunku do linii po-
Srodkowej ciala i do kregostupa. Podano rzuty na kregoslup nastepu-
jacych punktéw: poczatku aorty zstepujgcej, odchylenia aorty piersio-
wej, odejscia pnia trzewnego i t. krezkowej gornej oraz podzialu aorty.

Uzyskane wielko$ci wymiaréw oraz obliczone dla wielu z nich war-
tosci procentowe podano w tabelach. Dane w tabelach ulozono wzrasta-
jaco wg wieku, osobno dla plei meskiej i zenskiej. Korelacje wymiarow
przedstawiono na wykresach.

Na podstawie powyzszych danych stwierdzono, ze stosunki wymia-
rowe aorty zstepujacej i jej uklad zmieniajg si¢ wraz z wiekiem.

EXPLANATORY NOTES TO THE DIAGRAMS

The sizes of the aorta are presented in the diagrams in the following age groups:
A, foetuses, B. 0—1 month, C. 1 month — 1 year, D. 120 years, E. over 20 years.

In the diagram referring to foetuses both sexes are presented. Separate dia-
grams are given for both sexes for the other age groups. -

On the left side of each diagram (along the axes of ordinates) the values
are given in centimetres from 0 onwards. Next to the axes of ordinates the body
size values in centimetres and the age are given.

At the bases of the diagrams (on the axes of abscissae) the ordinal number
of the cases examined is given (independent of age). On the diagram dealing
with foetuses the letter ”P” stands for ”foetus”.

The curves on the diagrams are marked as follows:

1. age,

2. size of body,

3. the length of the descending aorta,

4, the length of the segment, the end of the aorta -— the coeliac artery,

5. the length of the segment, the end of the aorta — the superior mesenteric
artery,

6. the length of the segment, the end of the aorta — the inferior mesenteric
artery,

7. the diameter of the aorta above the division.
On the diagram dealing with foetuses the letter a stands for the length of the
trunk.
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