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ABSTRACT

Background: Intimal thickness is the innermost layer of aorta; play a vital role in development of atherosclerotic
changes. It may vary in the different parts of the aorta and may increase with age.

Methods: 120 aortas of adult human forensic bodies were taken. Histological slides were formed and the
thickness of different segments of aorta were measured microscopically. Data were statically analyzed using
ANOVA, p test methods.

Results and Discussion: There is no significant difference of Intimal thickness in different segments of ascending
aorta though it significantly increase with age may be due to accumulation of medial SMCs into intima. Results
agree with previous workers.

Conclusion: No significant difference between different segments of ascending aorta and it increase with age

showing the aging aorta and early sign of atherosclerotic changes.
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INTRODUCTION

Aging is a complex phenomenon which impacts
general capacities and structure of an organ,
bringing about dynamic changes in organ
dysfunction [1,2]. Age is a notable significant
danger factor for different issues, particularly
in cardiovascular diseases (CVD). CVD are
expanding overall [1,3]. The pervasiveness of
CVD increases with age and for the most part
influences the older age group [4]. The aorta
is the great artery which sustains all the
pressures exerted by heart and throw the
blood to entire body. At microscopic level, the
blood vessel wall is made up of three layers
which named the tunica intima, tunica media,
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and tunica adventitia from the inner to outer
side. The alterations of the human aorta with
age generally happen including the structural
and functional properties of wall. Numerous
examinations into age related changes in the
aorta have been done and it was discovered
that the effect can be on the width, length,
and thickness including the tissue organization
inside the aortic wall. As respects the thick-
ness of the aortic wall, there are age-related
structural changes in the tunica intima and
media. Studies have demonstrated that these
two layers expands gradually with age [5-8].

Histology of the aortic wall likewise changed
with aging. Collagen, elastin, and smooth
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muscle cells are the significant tissues in the
blood vessel divider. The synthesis of these
tissues had changed in both amount and their
association in every tunica of the aortic wall
[9]. So, we carried out this study to understand
the effects of aging on intimal thickness in
different segments of ascending aorta. Knowl-
edge of the intimal changes in different
segments of the aorta is also important for
future clinical therapies pertaining to aortic
diseases.

MATERIALS AND METHODS

Our targeted population was confined to Surat
city area of south Gujarat. As our study was
based on the post mortem cases, we designed
it as direct analytic observational method. We
used randomized sampling method as it
maximize statistical power, especially in
subgroup analyses, minimize selection bias and
minimize allocation bias. We included all the
adult subjects available during our study
period in the department of Forensic
Medicine of SMIMER Medical College without
any Gender biasing. Subjects with cardiovas-
cular disease, any known chronic disease, with
90% and above burn or with extreme train
crushed injuries, were excluded from the study.
After satisfying with inclusion and exclusion
criteria total 120 samples from 120 subjects
were procured. The number of the subjects
were decided after studying the average
autopsies performed per day. Out of 120 cases
32 cases were of Females and 88 cases were
of Males. Subjects were grouped in three
groups: Age Group | which includes the cases
of age from 19 to 44 years, Age Group Il which
includes the cases of age from 45 to 64 years
and Age Group Il which includes the cases of
age from 65 and above years. Routine
histological procedure which include tissue
processing, microtomy, staining and mounting
were performed. We use Haematoxylin and
eosin as staining dyes. We used binocular
microscope with adjustable eye piece for
microscopy. It has 4X, 10X, 40X and 100X
objective pieces (Fig.1). Images of stained
sections were digitalized using a High Resolu-
tion USB color camera on a Labomed PixelPro
upright microscope. These images were deliv-
ered to PixelPro™ software and stored as JPEG
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files. Once captured, the images were
transferred to Imagel software for analysis and
quantification of histological features.
Histological features of each sample site were
recorded in Microsoft Office Excel 2007. Data
were statistically analyzed using ANOVA test
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Fig. 1: Measurements of Tunica Intimal (TI), Tunica
Medial (TM) and Tunica Adventitial (TA) Thickness.

RESULTS AND DISCUSSION

Intimal Thickness of proximal segment of
Ascending Aorta in micron with standard
deviation was 168.66 + 73.75 in Age Group |,
218.62 + 90.008 in Age Group Il and 164.41 *
94.784 was in Age Group lll. It shows that there
is a significant difference of intimal thickness
in the Proximal segment of different age groups
(P <0.01). (Table 1)

Intimal Thickness in micron with standard
deviation of middle segment of Ascending
Aorta was 157.30 + 54.167 in Age Group |,
215.71 + 81.035 in Age Group Il and 163.45 *
92.168. It shows that there is a significant
difference of intimal thickness in the Middle
segment of different age groups (p < 0.001).
(Table 2)

Intimal Thickness of Distal Segment of Ascend-
ing Aorta with standard deviation in micron
was 160.14 +51.536 in Age Group |, 212.31 +
74.315 in Age Group Il while 162.24 + 69.251in
Age Group Ill. It shows that there is a
significant difference of intimal thickness in the
Distal segment of different age groups
(p < 0.001). (Table 3)

Intimal thickness of Ascending Aorta of Age
Group | which have 50 total number of
samples (N) have the mean value of intimal
thickness of 162.03 + 50.74 micron. Age Group
Il which have 45 total number of samples (N)
215.54 +75.79 micron. Age Group lll which have
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20 total numbers of samples (N) 162.93 + 79.97
micron. These values show very much inter
group significant difference as the ANOVA test
shows the p-value less than 0.001 (p = 0.00030)
(Table 4 & Figure 2, 3)
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Fig. 2: Comparative Values of Intimal Thickness of Each
Segment of the Ascending Aorta with Age Groups
(Series 1: Age Group |, Series 2: Age Group Il & Series 3:
Age Group lII).

250.0000

215.54

200.0000

162.93
&
162.03

150.0000

s==Vean (in micron)
100.0000

50.0000

0.0000

19-44 yrs 45-64 yrs 65 and Above

Fig. 3: Change in Mean Intimal Thickness with Aging.

The intima is the most inner and the thinnest
layer of the wall of Ascending Aorta (AA). It
prevents interaction, like the inflammatory,
invasion and other direct attacks. The sub
endothelial is the largest part of the intima is,
consisting of connective tissue elements, only
20 to 40 collagen elements and elastin. This
layer grows with age by proliferation. The last
layer of the intima is the internal elastic
membrane.

Vascular aging changes gradually from infancy
but changes become more significant in middle
age then deteriorate with aging [10]. These
changes affect the thickness of each layer of
wall and the lumen size of the aorta. Sawabe
et al. [11] studied 833 autopsies with an age
range of 2-94 years. They measured the inter-
nal circumference of each part of the aorta by
using a hard scale and they carried out an
assessment of atherosclerosis. They found a
correlation between aortic circumference and
age which was highest in the descending aorta
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and anincrease in the diameter of the descend-
ing aorta which was related to an increase in
the severity of atherosclerosis.

Movat et al. [12] studied 92 human aortas by
necropsy. They investigated the qualitative
structure and development of the intimal
thickening of the human aorta. They found
that the differences of the thickness in the
tunica intima were associated with age and
location within the aorta. Thickness of the
tunica intima and the composition of the atrial
wall gradually changed from the fetus to old
age. In the first to fourth decades, differences
were found in the thickness in the tunica
intima between the proximal and distal part
of the aorta. The intima of the distal part was
thicker than the proximal part of the aorta.
Our study shows that mean thickness of
proximal, middle and distal segments are 187,
181 and 180 i which means intima of proximal
part was thicker than the distal part though
the difference was not significant, which
contradict above statement.

Maurel et al. [13] studied the distribution of
morphological appearance related-to age
changes in different segments of the aorta in
cadavers aged less than 50 years (20-48) and
aged more than 50 years. The results showed
that the aorta in those aged less than 50 years
had a number of elastic fibres with less ground
substance. There were decreased numbers of
elastic fibres and the space between the
elastic lamella was wider. With advancement
of age, the tunica intima was found to be
thickened with what was damage of internal
elastic fibres. Degradation of elastic lamellae
was found in the tunica media and elastic
fibres were irregularly arranged and
fragmented. Schlatmann and Becker [14]
studied qualitative histological changes in
relation to age in the tunica media of 100
normal aortas. They described histological
features such as elastin fragmentation and
fibrosis. It was found that these changes
showed a correlation with age. Elastin
fragmentation decreased with aging and
fibrosis increased with increasing age. In the
middle-aged and aged cadavers, the degenera-
tion of the elastic fibres was in the media,
internal and external elastic laminae.

7957



Kavita Pahuja, Amardeep Bissa. Segmental Representation of Intimal Thickness in Ascending Aorta as Early Clinical Marker of Aging.

Table 1: Intimal Thickness of Proximal Segment of Ascending Aorta with Age Groups.

Age Group N.Iean S.td.. Range Minimum Maximum Std. Error % of Total % of Total
(micron) Deviation of Mean N Sum
19-44 yrs 168.66 73.757 411 55 466 10431 50 42.70% 38.50%
45-64 yrs 218.62 90.008 322 70 392 13.418 45 38.50% 44.90%
65 and Above 164.41 94.784 372 37 409 20.208 22 18.80% 16.50%
Total 187.08 87.333 429 37 466 8.074 117 100.00% 100.00%
(ANOVA, p <0.01)
Table 2: Intimal Thickness of Middle Segment of Ascending Aorta with Age Groups.
Age Group Mean S.td.- Range Minimum  Maximum Std. Error % of Total % of Total
(micron) Deviation of Mean N Sum
19-44 yrs 157.3 54.167 223 80 303 7.66 50 43.50% 37.70%
45-64 yrs 215.71 81.035 284 74 358 12.08 45 39.10% 46.60%
65 and Above 163.45 92.168 332 47 379 20.609 20 17.40% 15.70%
Total 181.23 77.378 332 47 379 7.216 115 100.00% 100.00%
(ANOVA, p <0.001)
Table 3: Intimal Thickness of Distal Segment of Ascending Aorta with Age Groups.
Age Group Mean S.td.. Range Minimum  Maximum Std. Error % of Total % of Total
(micron) Deviation of Mean N Sum
19-44 yrs 160.14 51.536 212 85 297 7.288 50 43.10% 38.20%
45-64 yrs 212.31 74.315 258 87 345 11.078 45 38.80% 45.60%
65 and Above 162.24 69.251 250 46 296 15.112 21 18.10% 16.20%
Total 180.76 68.671 299 46 345 6.376 116 100.00% 100.00%
(ANOVA, <0.001)
Table 4: Mean Intimal Thickness of Ascending Aorta of Each Group.
R NGICD N Mea.n (in S.td.. Minimum  Maximum Std. Error % of Total % of Total
micron) Deviation of Mean N Sum
19-44 yrs 50 162.0333  50.74932 80.67 322.67 7.17704 43.50% 38.50%
45-64 yrs 45 215.5481  75.79432 81 348 11.29875  39.10% 46.10%
65 and Above 20 162.9333 79.9795 59 338.67 17.88396  17.40% 15.50%
Total 115 183.1304  71.21815 59 348 6.64113  100.00%  100.00%

(ANOVA p < 0.00 (p = 0.000309135)

Virmani R et al. [5] studied Intimal thickness
increased with advancing age in all populations
and was maximal in abdominal aorta than
other parts of Aorta. Gupta SD et al. [15] stud-
ied about the microscopic structure of Aorta
with different age groups; they observed that
thickness of tunica intima was minimal during
infancy and it could not be measured, where
as in the age group 60 years and above thick-
ness of tunica intima ranged between 385 and
450 i with mean thickness of tunica intima was
417 . In this study 40% of study subjects be-
longed to 40 -60 years age. There was increase
in thickness of tunica intima of aorta with age.
Present study make agreement with Gupta SD
as in our study the intimal thickness ranged
between 59 to 348 i with mean thickness of
tunica intima was 183 i as in our study 60% of
the cases belongs to 19 to 44 years of age. It
increase with age.
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In our study mean intimal thickness of Age
group | (19 to 44 years) was 162.033 py, mean
intimal thickness of Age group Il (45 to 64
years) was 215.54 p and mean intimal thick-
ness of Age group lll (65 years and above) was
162.933 u. It shows that there is continuous
increase in intimal thickness up to the age of
65 years there after it decreases. Mara et al.
[16] studied that there was a significant
increase of lipid in the intima of Aorta. They
evaluated the Median value with its minimum
and maximum range of thickness of tunica
Intima and found it was 239.5 (139.6—364.9)
pum in non-elderly and 335.2 (216.3-563.9) um
in elderly people. In present study the Mean
Intimal thickness of proximal segment of
ascending aorta increases (from 168.66 U to
218.62 W) significantly with age up to 64 years
but it decreases (from 218.62 u to 164.41 )
significantly above 65 years of age. In present
study the Mean Intimal thickness of middle
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segment of ascending aorta increases (from
157.30u to 215.71 p) significantly with age up
to 64 years but it decreases (from 215.71 p to
163.45 p) significantly above 65 years of age.
In present study the Mean Intimal thickness
of distal segment of ascending aorta increases
(from 160.14p to 212.31 p) significantly with
age up to 64 years but it decreases (from
212.31 p to 162.24 p) significantly above 65
years of age.

There is always scope of betterment of every
work or research. As this study was done in
South Gujarat region so these results may not
be implemented for all populations. Samples
need to be taken from different regions to get
more generalized results.

CONCLUSION

Our study shows that mean thickness of
proximal, middle and distal segments of
ascending aorta are 187, 181 and 180 i; which
means intima of proximal part was thicker
than the distal part though the difference was
not significant. Value of Mean Intimal thick-
ness of Ascending Aorta of Age Group |, Il and
Il was 162.03 + 50.74 u, 215.54 + 75.79 u and
162.93 + 79.97 u respectively; It shows
constant increase till the age of 64 years and
there after it decreases. Intimal thickening is
the first event in pathogenesis of atheroscle-
rotic changes and in above study we can
appreciate that intimal thickness increases
with age so it may be used as an early marker
of cardiovascular diseases.
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