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Abstract  :  Caro id  Imag ing  i s  the  Gold  S tandard  tha t  p rov ides  use fu l
information about the structure and function of carotid arteries. It  is used
to measure carotid intima-media thickness and provides useful information
about  the cardiovascular  s tatus  of  an individual  so that  ear ly preventive
measures for  any future r isk can be introduced.  High resolut ion B-mode
u l t r asound  imaging  has  emerged  as  one  o f  the  methods  o f  cho ice  fo r
determining the anatomic extent of atherosclerosis and its progression and
for assessing cardiovascular risks. These measurements correlate well with
other  pa thologic  changes .  The  present  s tudy  was  under taken  to  see  the
relation of the intimal thickening with age using B-mode carotid ultrasound
imaging  t echn ique .  60  sub jec t s  in  the  age  g roup  o f  20–85  yea r s  were
inc luded  in  the  s tudy .  As  a r t e r i a l  pa ramete r s  a re  marked ly  a l t e red  by
essential  hypertension and other r isk factors,  subjects  showing these r isk
factors were excluded. A significant association between advancing age and
intima-media thickness (P<0.0000001) was found and increase in the luminal
diameter  of  the carotid arteries was observed but  i t  was not  s tat is t ical ly
significant (P>0.05).  Age is an independent risk factor for increased IMT
which predicts future coronary events.  The intima media thickness (IMT)
of  the  common carot id  ar tery  measured by ul t rasound imaging has  been
shown to be reliable and early marker of systemic atherosclerosis. Routine
use of this technique in clinical settings could improve our ability to decide
on  p reven t ive  the rap ies  to  reduce  the  r i sk  fo r  deve lopment  o f  c l in ica l
symptoms .
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INTRODUCTION

Aging  i s  a  con t inuous  phys io log ica l
process  charac te r ized  by  dec l ine  in  body
funct ions .  The world’s  populat ion is  aging
and developing countries like India and China

have  the  l a rges t  to ta l  popula t ion  wi th
the largest absolute number of elderly people
(1).  Identifying cardiovascular disease at an
ear ly  s tage  i s  impor tan t  to  p reven t  fa ta l
events .  More object ive indicators  based on
measurement of physiological  parameters of
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the large arteries maybe used to assess the
card iovascu la r  r i sk  s ta tus  bes ides  genera l
r isk factors  l ike hypertension,  diabetes and
smoking. Atherosclerosis is a disease of the
ag ing  process  and  i s  v iewed  as  a  g radua l
process from thickening to plaques. Increase
in the carotid Intima media thickness (CIMT)
plays  a  crucial  role  in  the  development  of
cardiovascular  d iseases .  IMT is  def ined as
the distance between the leading edge of the
lumen –  in t ima  in te r face  and  the  l ead ing
edge of media – adventitia interface and can
eas i ly  be  assessed  by  u l t rasonography
(3 ,4) .  Measurement  of  CIMT wi th  B-mode
ul t rasound  i s  non- invas ive ,  h igh ly
reproduc ib le  t echnique  for  quan t i fy ing
a therosc le ro t ic  burden  and  cor responds  to
the histologic intima and media (5, 6).  Age
is an independent risk factor for increase in
IMT particularly seen in elderly individuals
and  i t  cor responds  to  d i f fuse  in t imal
th ickening  and  i s  d i s t inc t  f rom pa thologic
plaque formation (7).  Carotid IMT has also
been shown to predict  fatal  coronary death
and fatal stroke in elderly people (8–12). The
technique  i s  used  in  observa t iona l  s tud ies
to determine determinants and consequences
of atherosclerosis (13). The technique is not
being used widely as a clinical tool.

MATERIALS AND METHODS

Demographic  fea tures  (age  and  sex) ,
d iagnos i s ,  and  a  documented  h i s to ry  of
cerebrovascu la r  d i sease  (CVD)  or  the
presence  of  vascu la r  r i sk  fac tors  were
co l lec ted  and  sub jec t s  wi thout  these  were
inc luded  in  the  s tudy .  Hyper tens ion  was
considered systolic blood pressure of greater
than  140 mm Hg,  d ias to l ic  b lood pressure
of  g rea te r  than  100  mm Hg,  or  cur ren t
t rea tment  wi th  an t ihyper tens ive  d rugs ;

smokers  were  considered pat ients  who had
ever  had  a  smoking  habi t ,  cur ren t  or  pas t
and  a lcohol  in take  was  cons idered  f rom
history as yes or no. 60 subjects in the age
of group of 20–85 years of both sexes were
inc luded  in  the  s tudy .  The  sub jec t s  were
divided into 4 groups. Group I (21–40 years),
Group II (41–60 years) & Group III (61–80
years) and Group IV (81 years and above). A
care fu l  h i s to ry  was  t aken  and  a  c l in ica l
examina t ion  was  done  to  exc lude  sub jec t s
wi th  Hyper tens ion ,  Diabe tes  mel l i tus ,
Hyper l ip idemia  and  Obes i ty .  Common
Caro t id  a r te ry  u l t rasonography  was
per formed on  the  sub jec t s .  Ins t i tu tes
permission to carry out the study was taken
and an informed consent  f rom the subjects
was obtained.

Ultrasound protoco l

Carotid Ultrasound was performed using
duplex  equipment  wi th  a  h igh  f requency
t ransducer  o f  7 .5  MHz in  B-mode  wi th
Hi tachi  EUB 315 ins t rument .  Imaging  was
accomplished in B Mode or Brightness Mode
and the  image was done in  grayscale .  The
images were obtained bilaterally using Hard
Copy Imager, ELK Video imager EL – 110-
6 NISHIMOTO – SANGYO Co Ltd. available
in  the  Depar tment  o f  Radio logy  and
Imageology  a t  Osmania  Genera l  Hospi ta l ,
Hyderabad,  India .

P r o c e d u r e

The subject  is  made to rest  for at  least
15  min  and  then  made  to  l i e  sup ine  wi th
neck a  l i t t le  extended by placing a  p i l low
under the shoulders. The carotid arteries are
scanned as low in the neck as possible to as
high in the neck as possible behind the angle
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of  mandib le .  This  approach  enab les  us  to
ascertain the course of the vessel as well as
the bifurcation level and the direction of the
branches. The common carotid intima - media
thickness is measured on the distal common
wall where the echoes form the intima media
complex are most easily distinguished. With
careful examination, it is possible to measure
common caro t id  IMT wi th  sa t i s fac tory
reproducible  accuracy.

RESULTS

Stat is t ica l  analys is  was  done us ing Epi
Info 2000 package for descriptive statistics.
Probabil i ty value of P<0.05 was considered
to indicate significance.

The mean intima media thickness (Right
and Lef t )  of  the  common carot id  ar tery  i s
found to increase significantly with age from
group I  to  IV (P<0.0000001) .  There  i s  no
significant difference between R and L IMT,
hence ,  the  mean  va lue  was  taken .  An
increase in the luminal diameter was found
from group I to group IV but the increase is
not found to be statist ically significant.

Discuss ion  and  conc lus ion

Caro t id  In t ima  media  th ickness  can  be
used as a valuable predictor of cardiovascular
even ts  as  i t  r e f lec t s  changes  in  coronary
ar te r ies .  I t  i s  a  s imple ,  sa fe ,  re l i ab le ,
accura te  and  reproduc ib le  t echnique  fo r
eva lua t ing  pa t ien t s  r i sk  for  ca rd iovascu la r
d i sease  and  s t roke  (14 ,  15 ,  16 ,  17) .  The
carotid arteries provide a convenient window
to  the  coronary  a r te r ies  and  can  de tec t
changes in IMT at an early stage. In contrast
to other studies, the present study was done
in subjects without any risk factors so as to
study only the effects of aging without any
confounding  fac tors .  The  presen t  da ta
demons t ra tes  a  s t rong  assoc ia t ion  be tween
IMT and age particularly older age and shows
tha t  base l ine  IMT predic ts  fu ture  vascular
events in a population with a wide age range

TABLE I : Paramete r s  s tud ied .

Age groups Group Group Group Group
I II III I V

Mean age (yrs) 30.65 51.91 67.52 83.67
Systolic B.P
mm of Hg 121.46 133.12 142.97 150.67

Diastolic B.P
mm of Hg 77.69 82.14 86 89.33

Mean IMT
R & L (mm) 0.596 0.789 1.04 2.165

Mean LDL
R & L (mm) 5.69 6.04 6.44 6.9

There  i s  an  inc rease  in  mean  sys to l i c  and
d ias to l i c  b lood  p ressure  f rom group  I  to  g roup
IV but the increase is not found to be statistically
s ign i f i can t  (P>0 .05) .

F ig .  1 : Inc rease  in  mean  In t ima  media
th ickness  o f  CCA wi th  age .

F ig .  2 : Inc rease  in  lumina l  d iamete r
o f  CCA wi th  age .



3 7 4 M a d h u r i e t a l Ind ian  J  Phys io l  Pharmaco l  2010 ;  54(4 )

(20–85 years) .  The normal  common carot id
intima media thickness is 0.5 to 0.8 mm. A
significant increase in CCIMT was found with
increas ing  age  par t i cu la r ly  g roup  I I I  and
group  IV sub jec t s  which  suppor t s  the
previous studies. As the subjects included in
the study did not have any risk factors and
were normotensive,  there was only a  small
increase in the blood pressure from group I
to IV which was not found to be statistically
s ign i f ican t .  The  increase  in  the  lumina l
diameter from 20 to 85 years is probably a
compensa tory  mechanism by  which  the
arteries try to maintain distensibility. Aging
is  assoc ia ted  wi th  geomet r ica l  changes  in
carotid arteries (elastic arteries) independent
of r isk factors l ike blood pressure.  Several
s tud ies  have  shown tha t  ag ing  process  i s
assoc ia ted  wi th  a r te r ia l  changes  (18 ,  19) .
Kawasaki et  al  (20) studied CCA and other
arteries and found a signif icant  increase in
diameter of all  arteries with advancing age.
The  s tudy  sugges t s  tha t  these  geomet r ica l
changes  assoc ia ted  wi th  ag ing  process  a re
probably a means by which the arteries try

to  main ta in  the i r  d i s tens ib i l i ty .  Our  da ta
sugges t s  tha t  measurement  o f  common
carotid IMT in subclinical  subjects  may be
useful  to obtain an est imate of r isk that  is
more  prec i se  than  tha t  based  on  the
measurement  o f  convent iona l  r i sk  fac tors
a lone ,  and  may thus  have  addi t iona l
predictive value. The data also confirms the
findings of previous large-scale population-
based s tudies .

Recen t  p rospec t ive  s tud ies  have
demons t ra ted  tha t  these  measurements
of  common caro t id  in t imal  th ickness  a re
poten t  p red ic tors  o f  Myocard ia l  In fa rc t ion
and  S t roke .  Rout ine  use  o f  th i s  t echnique
in  c l in ica l  se t t ings  cou ld  improve  our
abil i ty to decide on preventive therapies to
reduce the r isk for  development of  cl inical
symptoms .
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