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AGE RELATED CHANGES IN HISTOMORPHOLOGY OF MEDIUM SIZED
MUSCULAR ARTERY

Muhammad Marghoob Khan, Shadab Ahmed Butt, Muhammad Rizwan Bashir Kiani
Army Medical College, National University of Sciences and Technology (NUST) Islamabad

ABSTRACT

Objective: The aim of this study was to contribute to the knowledge of histomorphometric changes which are
associated with increasing age in local population, with the experience obtained in the dissection on cadavers.
Study Design: Cross-sectional comparative study

Place and Duration of Study: The study was carried out at the department of Anatomy, Army Medical
College Rawalpindi in collaboration with Forensic departments of various medical institutes where cadavers
were brought for autopsy, spanning from 15 Feb 2010 to 15 Aug 2010.

Material and Methods: A total of forty cadavers from local population (Punjab and Khyber Pakhtunkhwa)
were dissected and specimen (Common hepatic artery) (CHA) were obtained. Two age groups, one below the
age of forty years (1 to 39 years) and the other above the age of forty years (40 to 70 years) were made. The
specimen were processed and stained with Hematoxylin and Eosin. Using a microscope with 10 X objective,
micrometry was done and data of intima thickness (IT), media thickness (MT) and intima media thickness
(IMT) was noted.

Results: After comparing the two age groups, statistically significant difference was found between the IT (p
value <0.01). The mean values of media failed to attain any statistical difference. No statistically significant
difference was found in the IMT of the two age groups.

Conclusion: Increase in itima thickness was found while MT and IMT did not show any statistical difference.
Keywords: Adventitia, Hematoxylin and Eosin, Intima, Media.

INTRODUCTION arteries are rich in vascular smooth muscles.

The decline of various physiological body The criteria for normal thickness is expressed
processes is age related. Chronological age and ~ quantitatively as the intima: media ratio. The
biological ages are not necessarily the samet. ~ ratio may vary from about 0.1 to 1.0 or more in
Vascular ageing and hence the estimates of normal arteries of humans:. Histologically
arterial function have been found to be related  Muscular and elastic arteries have been studied
closely to the chronological age as Thomas extensively by various researchers using

Sydenham cited by Vlachopoulos said, “A man different arterial models like carotid, vertebral,
is as old as his arteries”2. aorta and coronary arteries especially

emphasizing on IMTs IMT, endothelial
function, and arterial stiffness are certain
measures of arterial function and are not only
associated but also prognostic of cardiovascular
events in adults. Due to this, interest has been
focused on various interventional,
pharmacologic, and mechanical forms of
therapy for the treatment of atherosclerotic and
aneurismal lesions affecting various small and
large arteries. Techniques and devices such as
dilating balloons, perfusion catheters, lasers,
atherectomy devices, stents, intravascular
ultrasound, have been used or are under study
Army Medical College, Rawalpindi for _future use. Many of these_techniq_ues an_d
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Received: 07 Oct 2013; Accepted: 06 Jan 2014 and pathologic features of the arteries and
diseases which affect them. In normal human

The arterial system consists of the larger
elastic arteries and the medium size muscular
arteries. Histologically, the arterial wall consists
of three concentric layers-the tunica adventitia,
tunica media, and tunica intima. There is a
single layer of endothelial cells between the
blood and the vessel wall. The relative ratio of
these three varies not only with the size of the
artery but also with the age of the subject. In
addition large arteries are rich in elastin and
collagen while on the other hand muscular
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arteries, the amount of smooth muscle and
fibroelastic tissue in the intima are a function of
ages’. With the passage of time, in healthy
youth there is slight increase in IMT and arterial
stiffness increases, but there is no change in
endothelial function from 5 to 20 years of age.
On the other hand, in youth with
cardiovascular risk factors there are larger
increases in IMT and arterial stiffness, and
reductions in endothelial function compared
with healthy youths. Histologic changes occur
in intima, media and adventitia, which begin
after birth  and continue  afterwards.
Nevertheless these changes are influenced by
factors such as hypertension, diabetes melliatus,
diet etc®. The effects of ageing on the arterial
tree are heterogeneous and the mechanical
properties of the blood vessels vary depending
on the artery being studied3. Although studies
are performed on various other arteries, little or
no data is available regarding use of common
hepatic artery (CHA) so we used CHA as
medium sized muscular artery in our research
to see effects of aging.

MATERIAL AND METHODS

This cross-sectional comparative study was
carried out at the department of Anatomy,
Army  Medical College Rawalpindi in
collaboration with Forensic departments of
King Edward Medical College Lahore, Allama
Igbal Medical College Lahore and Khyber
Medical College Peshawar, where cadavers
brought for autopsy were used. The study was
carried out from 15 Feb 2010 to 15 Aug 2010.
Inclusion criteria was any cadaver of local
population, of any age preferably of eighteen to
sixty years of age and of any sex. Any cadaver
which showed any abnormality such as signs of
trauma, surgical scars on abdomen and
chirrosis was excluded. Cadavers were divided
in two age groups, group A included cadavers
of age below forty years (less than 39 years) and
group B included cadavers above the age of
forty years (40 years and above). Forty cadavers
were included in the study, 20 in each group
through non probability convenient sampling
The dissection, data and specimen collection
from autopsy cases were performed in
compliance with the recommendations of the
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Ethical Committee of Center for Research in
Experimental and Applied Medicine (CREAM),
Army Medical College, Rawalpindi. Consent
was taken from relatives of the deceased.

The cadavers used in study were kept in
cold storage room at +2C to +4C until the time
of autopsy / dissection. The time lapsed
between death and autopsy was between four
and fifteen hours. Data was noted on Proforma.
IT was defined as the distance from the lumen-
vessel interface to the interface between the
internal elastic lamina and the media, IMT as
the distance from the lumen-vessel interface to
the interface between the media and the
external elastic lamina, and MT was calculated
as the difference between IMT and IT. Three
measurements were obtained, averaged and
mean of these three measurements was used in
subsequent analyses. Specimen taken from the
CHA for histological examination were
observed under the microscope after fixation,
embedding, sectioning and staining with
hematoxylin and eosin (H & E). Changes in IT,
MT and IMT in relation to age were noted by
Micrometry. Intima and media thickness were
measured in micrometers (um) under 10 X
objective using ocular micrometer. Photography
for histologic specimen was carried out in the
department of Pathology by Olympus
professional digital camera (model DP-21), 2MP
with 4X optical and electronic zoom.

Data had been analyzed using SPSS
version 16. Descriptive statistics were used to
describe the data. Mean and Standard
Devaiation (SD) were calculated for
guantitative variables. Independent samples t-
test was used to compare quantitative variables
between both the groups. A P- value <0.05 was
considered as significant.

RESULTS

Twenty cadavers were included in each
group. There were 17 (85%) males in group A
while in group B 18 (90 %) were males. The
Average IT was 16.5 + 4.7 um, (range : 8.3 um —
25 um) in group A and it was 27.7 + 8.6 um
(range : 11.6um - 55um) in group B (P value
<.001), (Fig 1, a). Average MT in group A was
361.3 £ 54.4 um, (Range : 285 um - 493.3 um)
(figure 2, ¢) and it was 369.5 £ 71 um (Range :



Histomorphology of Muscular Artery

240 um - 488 um) in group B. It failed to attain
any statistical difference (P value = 0.687), (Fig
1, b). Average IMT in group A was 377.2 + 55
um, (range : 305 um - 516 um) and it was 397.2
+ 70.2 um, (range : 266.6 um - 513.3 um) in
group B. No statistically significant difference
was found in the IMT of the two age groups (P
value = 0.322), (Fig 1, c¢). Linear increase in
thickness of IT, MT and IMT was not found in
any of the groups.

DISCUSSION

Significant increase in IT was observed in
older age group (>=40 years) as compared to
younger age group (<40 years) (Fig 2, b), which
are in accordance with other studies but MT
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MT and IMT with few exceptions. In a study
carried out by Naoki et al, the histological
thickness of the intima was 120 + 45 pm in 56
specimens, and that of the media was 258 + 71
pm in 57 specimens which was considerable
less than our study. The difference existed as
the author carried a comparison between
histologic studies and ultrasound findings and
second the ages of the cadavers nor the staining
methods were described in their study. In
addition there existed differences between
results obtained through histologic specimen
and results obtained through research
conducted by ultrasound. IMTs determined by
light microscopy were consistently smaller

Mean IMT

Age Groups

c

Figure-1: Comparison of intima thickness a, media thickness b, and intima media thickness c

of muscular arteries in the two age groups.

7 -
/&> S ‘
_Y 4 ADVENTITIA
N, > -

Figure-2: C (10x, H & E).

and IMT failed to attain any significance
difference statistically0il, However the mean
values of older age group showed an increase in
MT and IMT as well as marked increase in IT.
In our study the maximum value of mean IT
was 25 um, MT was 493.3 um (Fig 2, ¢) and IMT
was 516.6um in cadavers of age group, one to
thirty nine years. Similarly in the age group
forty years and above, the maximum mean
value of IT was 55 um, MT was 460 um and
IMT was 513.3um. In both the groups a linear
increase was noted in the mean values of IT,
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(shrinkage rate of diameter was 88%) than those
determined by ultrasonography!2, The IT, MT
and IMT of various elastic and muscular
arteries  especially carotid, cerebral and
coronary arteries had been extensively studied
using conventional high-resolution vascular
ultrasound imaging (HRU) and has been used
as a surrogate marker for the progression of
atherosclerotic disease!314. Nevertheless, the
spatial resolution of HRU systems appears
insufficient for more detailed imaging of
different arterial wall layers and for the
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examination of the peripheral vasculatures. In a
study it was observed that there is intimal and
medial thickening and increased vascular
stiffness. In addition he also showed that as
aging occurs, smooth muscle cells (SMCs)
progressively migrate from the tunica media
and accumulate into the tunica intima®. Smooth
muscle cells in intima were also observed in our
study.

Fiscer and Fieman, (1990) showed in their
studies that carotid arteries are frequently a seat
of atherosclerotic lesions but there is
asymmetry between the left and right carotids
involvement, despite both being exposed to
identical "systemic" risk factors6. Local factors,
mainly the geometry have been hypothesized to
play a role!’. Bilato and Crow (1996) in their
studies found that the diameter of the vessels
tends to increase, and thickening of intimal and
medial layers is often observed. These changes
in the normal architecture of the vessel wall,
could be referred as "vasculopathy of aging",
are likely to be the consequence of adaptive
mechanisms to maintain normal conditions of
flow, resist mechanical stress and/or wall
tension. Many of these features are similar to
the histological findings of the vessels affected
by atherosclerotic process. In old age studies
conducted on coronary arteries showed that
coronary arteries become tortuous, the luminal
diameter increases, the media thins, and calcific
deposits increasel®. In addition, calcium
deposits in coronary arteries in the elderly do
not correlate with severity of atherosclerotic
disease’. Medium sized muscular arteries such
as carotid arteries showed that carotid intimal
thickness (CIMT) increases threefold between
ages 20-90 years. Excess IMT at a given age
predicts silent coronary artery and other arterial
diseases and that these will be accelerated in
presence of known cardiovascular risk factors.
It has been shown that pharmacological
interventions with statins and angiotension
converting enzyme inhibitors and life style
changes can slow the progression of intima
medial thickness3. In our study we did not take
into account the risk factors affecting the IT, MT
and IMT, which different studies have shown,
to be associated with increased in IMT and
smoking?s, hypercholesterolemia and
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hypertension?9, In addition Persson et al., 1994
concluded that IMT was significantly thicker in
groups with higher estimated multifactorial
cardiovascular risk, indicating that IMT reflects
a vascular process which is related to known
cardiovascular risk factorsz0.

CONCLUSION

The results of our study was similar to
other studies performed on intima, media and
intima media thickness in relation to age on
different arteries. However no data was
available regarding the age related changes on
hepatic artery.
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