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The Incidence of Coronary Artery
Calcification on Standard Thoracic

Multislice Computed Tomography Scans

AABBSSTTRRAACCTT  OObbjjeeccttiivvee:: The purpose of this study was to determine the incidence of coronary artery
calcification (CAC), based on gender and age differences in participants undergoing multislice
computed tomography (MSCT) screening for lung disease. MMaatteerriiaall  aanndd  MMeetthhooddss:: We performed
MSCT screening for lung diseases on 884 participants, all without documented prior cardiovascular
disease. All of the patients underwent imaging with a 16-detector-row computed tomography (CT)
at 120 kVp and 75 mAs, 5 mm slice thickness. Visualized CACs in each coronary artery (main, left
anterior descending, circumflex, and right) were recorded. RReessuullttss:: During the study period, 884
patients (530 male and 354 female), in the age range of 20 to 88 years (mean 57±13 years) for male,
20 to 94 (mean 53±16) for women. The incidence of CAC increased significantly as age increased.
The incidence of CAC was higher in males than females, up until age 69. CAC was present in 33.6%
of men and 16.9% of women. In subjects younger than 40 years, a positive CAC prevalence was 2.2%
for men and 0% for women; in those older than 40 years, the frequency increased for both men and
women, but the increase in women was greater than that in men after age 69. CCoonncclluussiioonn::  Standard
thorax MSCT could reveal the most likely stenosis areas by distinguishing those that are probably
with calcification from the areas without calcification. There is an increase in the incidence of CAC
with age. Male subjects are more likely than female subjects to have detectable CAC up until age
69 years. This study has shown that it is possible, using our everyday equipment, to find important
diagnostic data indicating the probability of coronary artery disease.

KKeeyy  WWoorrddss:: Vascular calcification, coronary artery disease, 
computed tomography, incidence

ÖÖZZEETT  AAmmaaçç:: Ça lış ma nın ama cı ak ci ğer has ta lı ğı için çok ke sit li bil gi sa yar lı to mog ra fi (ÇKBT) ile ta -
ra nan ki şi ler de cin si yet ve yaş ba zın da ko ro ner ar ter kal si fi kas yo nu nun (KAK) in si dan sı nı or ta ya koy-
mak tı. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Da ha ön ce kar di yo vas kü ler bir has ta lı ğı be lir len me miş 884 ki şi de, ak ci ğer
has ta lı ğı ta ra ma sı için ÇKBT kul la nıl dı. Has ta la rın hep si ne 16 sı ra de dek tör lü bil gi sa yar lı to mog ra fi
(BT) ile 120 kvp, 75 mAs ve 5 mm ke sit ka lın lı ğı uy gu lan dı. Her bir ko ro ner ar ter de ki (ana, an te ri or
inen, sir kumf leks ve sağ) KAK'lar kay de dil di. BBuull  gguu  llaarr::  Ça lış ma pe ri yo du sı ra sın da 884 has ta (530 er -
kek ve 354 ka dın), er kek ler için yaş ran jı 20-88 (or ta la ma 57±13) ka dın lar için 20-94 (or ta la ma 53±16)
idi. KAK in si dan sı özel lik le yaş la oran tı lı ola rak art mak tay dı. KAK in si dan sı 69 ya şı na ka dar er kek -
ler de ka dın lar dan da ha yük sek idi. KAK er kek le rin %33.6’sın da ka dın la rın %16.9’un da mev cut idi.
Kırk ya şın dan da ha genç ki şi ler de KAK po zi tif li ği er kek ler için %2.2, ka dın lar için %0 idi. Kırk ya -
şın dan da ha yaş lı hem er kek ler de hem ka dın lar da gö rül me sık lı ğı art mak tay dı. An cak 69 ya şın dan son -
ra ar tış ka dın lar da er kek ler den da ha faz la idi. SSoo  nnuuçç::  Stan dart gö ğüs ÇKBT muh te mel kal si fi kas yon lu
ve kal si fi kas yon suz alan la rı ayırt ede rek çok muh te mel ste noz alan la rı nı or ta ya ko ya bi lir. Yaş art tık -
ça KAK ’ın in si dan sın da art ma var dır. Alt mış do kuz ya şı na ka dar er kek ler de ka dın lar dan da ha faz la
KAK be lir le ne bi lir. Bu ça lış ma gös ter miş tir ki gün lük ekip man kul la nı la rak, ko ro ner ar ter has ta lı ğı ih-
ti ma li ni gös te ren önem li bir di yag nos tik ve ri yi bul mak müm kün dür. 

AAnnaahhttaarr  KKeelliimmeelleerr::  Vasküler kalsifikasyon, koroner arter hastalığı, 
bilgisayarlı tomografi, insidans
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arly di ag no sis and chan ges in se ve ral risk
fac tors are es sen ti al ele ments for re du cing
mor ta lity or mor bi dity or both, in co ro nary

ar tery di se a se. In the se pa ti ents, early in ter ven -
ti on and chan ges in risk fac tors ha ve gre at va lu e.
In many pa ti ents with early le si ons or who are
still in an asym pto ma tic pha se, ste no sis may not
be de tec ted, sho wing that cal ci um de tec ti on in
co ro nary ar te ri es is an im por tant pre dic tor of co -
ro nary ar tery di se a se, ma inly in yo ung pa ti -
ents.1,2

The ab sen ce of CAC is not con sis tent with
the ab sen ce of co ro nary ar tery di se a se; ho we ver,
an in ci den tal oc cur ren ce of CAC is an im por tant
fin ding that hints at the pre sen ce of the di se a -
se.1-4

Be ca u se cal ci fic de po sits are ra di o pa qu e, nu-
me ro us ra di og rap hic tech ni qu es ha ve be en used in
the se arch for a non-in va si ve scre e ning test for co -
ro nary ar tery di se a se.1,4-8 Ci nef lu o ros copy of the
he art has be en uti li zed to ima ge cal ci fic de po sits as-
so ci a ted with se ve re obs truc ti ve co ro nary di se a se.7

Mo re re cently, in te rest in co ro nary cal ci fi ca ti on as
a mar ker of at he rosc le ro sis has be en sti mu la ted by
ad van ces in ra di og rap hic ima ging [i.e. elec tron-be -
am com pu ted to mog raphy (EBCT) and mul tis li ce
CT] that per mit in cre a sed re so lu ti on of vas cu lar
cal ci fi ca ti on.

The aim of this study was to es tab lish the
age/sex fre qu ency of CAC in pa ti ents un der go ing
stan dard, MSCT scans of the tho rax for the di ag no -
sis and as sess ment of res pi ra tory and not car di ac di -
se a se. 

MA TE RIAL AND MET HODS

We con duc ted an MSCT scan on 884 pa ti ents (530
ma le and 354 fe ma le) with ages ran ging from 20 to
88 ye ars (me an 57±13 SD) for men, and 20 to 94
(me an 53±16 SD) for wo men, bet we en Feb ru ary
and Au gust 2006. All the scans we re per for med on
an adult po pu la ti on for the di ag no sis and as sess -
ment of tho ra cic di se a ses. The scans we re per for -
med for a va ri ety of cli ni cal in di ca ti ons, but the
most fre qu ent we re the di ag no sis and as sess ment
of bronc hi al car ci no mas, the iden ti fi ca ti on of me -

tas ta tic di se a se, me di as ti num as sess ment, and the
di ag no sis of a so li tary no du le no ted on a chest ra-
di og raph.

IMA GING AND RE A DING OF THE IMA GES

The MSCT test was per for med using a 16-de tec -
tor-row CT (Tos hi ba-Aqu il lon TSX-101A-16) sli ce
at 120 kVp and 75 mAs, with 0,5 sn/5mm/2X16 in
a sing le bre ath hold. The scans we re per for med
from the apex to the ba se of the tho rax, using a
stan dard tho ra cic pro to col.

The MSCT ima ges we re re vi e wed to get her by
two ex pe ri en ced chest ra di o lo gist. Both we re awa -
re that the ima ges had be en de ri ved from the ini-
ti al CT test in scre e ning for the di ag no sis and
as sess ment of tho ra cic di se a ses. The re a ders vi e -
wed the ima ges on a high-re so lu ti on mo ni tor, at
its typi cal win dow and le vel set tings with ma xi -
mal mag ni fi ca ti on, scrol ling thro ugh the ima ges
one by one. For the pur po se of as ses sing CAC, the
set tings we re stan dar di zed using stan dard me di -
as ti nal win dow set tings (width=750 HU; le -
vel=350 HU).

CO RO NARY AR TERY CAL CI FI CA TION EVA LU A TI ON

CAC was only po si ti vely iden ti fi ed when ob ser ved
in the ana to mi cal si te of the cir cumf lex, left ma in,
an te ri or des cen ding or right co ro nary ar tery. The -
re was an awa re ness of the po ten ti al pit fall that cal-
ci fi ca ti on in the mit ral an nu lus, aor tic ro ot, aor tic
val ve and pe ri car di um co uld mi mic CAC. The di ag-
nos tic cri te ri a we re ba sed on pre vi o usly do cu men -
ted met hods used in iden tif ying cal ci fi ca ti on as an
in ci den tal fin ding on CT scans6 and we re de sig ned
to be simp le and ea sily rep ro du cib le. No at tempt
was ma de to use Ho uns fi eld units to es ti ma te the
qu an tity or vo lu me of cal ci fi ca ti on pre sent. CAC
was only di ag no sed when it was ap pa rent on an ar-
ti fact-fre e scan and cle arly vi sib le on stan dar di zed
soft-tis su e win dows.

RE SULTS

884 con se cu ti ve tho ra cic MCCT scans re por ted by
a con sul ting ra di o lo gist over a 7-month pe ri od we -
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re ret ros pec ti vely as ses sed. The re vi e wing ra di o lo -
gist was awa re of ar ti facts du e to eit her car di ac or
res pi ra tory mo ve ment. Re sults we re eva lu a ted
with chi-squ a re test. CAC was pre sent in 33.6% of
scans on ma les and 16.9% of scans on fe ma les. All
4 scans on ma le pa ti ents and 0 scans on fe ma le pa-
ti ents in the be low-40 age gro up sho wed evi den ce
of CAC.

A po si ti ve CAC in ci den ce con ti nu ed to in cre -
a se for both men and wo men, with the sco res for
wo men lag ging be hind tho se for men by a de ca de.
P va lu e is for both of them les ser than 0.001 and
me a ning ful (p< 0.001). Fi gu re 1 shows a grap hic
disp lay of the dis tri bu ti on of po si ti ve CACs by gen-
der and age. When ad jus ted by pack-ye ar, the va l-
u es we re es sen ti ally the sa me. Ma le sub jects are
mo re li kely than fe ma le sub jects to ha ve de tec tab -
le co ro nary up un til the age of 69 ye ar. Fe ma le sub-
jects are mo re li kely than ma le sub jects to ha ve
de tec tab le co ro nary cal ci fi ca ti on over the age of 69
ye ars.

Both gro ups we re sub di vi ded in to de ca des, and
the pre sen ce of cal ci fi ca ti on wit hin the se gro ups
was no ted (Fi gu re 1).

DIS CUS SION

It has be en shown that the ma jo rity of per sons with
CAC ex pe ri en ce a re duc ti on in li fe qu a lity and car-
di ac di se a ses du e to ste no sis in co ro nary ar te ri es at
var ying se ve ri ti es.2,7

In pa ti ents with no evi den ce of cal ci fi ca ti on,
both in the first ap pro ach and la ter, the pre va -

len ce of isc he mic he art di se a se is ex tre mely
low.1,8

Ho we ver, con ven ti o nal CT has de tec ted CAC
in asym pto ma tic sub jects with a spe ci fi city of 78–
100% and a po si ti ve pre dic ti ve va lu e of 83–100%,
sug ges ting that sig ni fi cant co ro nary ar tery di se a se
is li kely to be pre sent when cal ci fi ca ti on is de tec ted
using con ven ti o nal CT.4

In ad di ti on, so me re se arc hers fo und that age,
gen der, and all of the es tab lis hed ca u sal risk fac tors
we re in de pen dently as so ci a ted with cal ci um sco -
res; furt her mo re, the cal ci um sco re in cre a sed sig ni -
fi cantly with an in cre a sing num ber of risk
fac tors.9,10

The pre sen ce of cal ci fi ca ti on du ring a stan dard
tho rax CT in ves ti ga ti on sho uld prompt re fer ral for
car di o lo gi cal as sess ment, par ti cu larly as cal ci fi ca ti -
on of ten oc curs in pa ti ents who ha ve few or no car-
di ac symptoms.

In this study, we eva lu a ted the in ci den ce of
CAC with res pect to age and sex for per sons who -
se tho rax CTs we re ta ken du e to lung di se a ses such
as lung can cer, so li tary pul mo nary no du les, or pne -
u mo ni a. The in ci den ce of CAC was fo und to be
33.6% for ma les over 20 ye ars of age, and 16.9 for
fe ma les. The CAC in ci den ce was hig her for ma les
than for fe ma les in our study, and in ci den ce in cre -
a sed with aging for both ma les and fe ma les. The
dif fe ren ce bet we en ma les and fe ma les dec re a sed as
age in cre a sed. Af ter 69 ye ars of age, the me an CAC
in ma les dec re a sed from 36% to 23.6% with res pect
to the pre vi o us de ca de, whi le it in cre a sed from
23.3% to 26.7% for fe ma les. Aga in the CAC per-
cen ta ge re ac hed 30.3% in the sixth de ca de, whi le it
was 7.9% in the fifth de ca de. 

Tab le 1 show that, our fin dings are con sis tent
with the re sults of the si mi lar study by Cal la way et
al. We used 16 row-MSCT whi le Cal la way used
con ven ti o nal CT. Per cen ta ges of CAC we re hig her
in the stu di es which used spe ci fic soft wa re (Tab le
1).11-14

Even tho ugh the re is a dif fe ren ce in CAC per-
cen ta ges du e to the dif fe ren ces in met hods, the age
of CAC oc cur ren ce go es down to 30-alt ho ugh thisFIGURE 1: Relationship of CAC with age.
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Researcher Males CAC% Females CAC% Age range Number of Patients Modality Nationality

Celenk 33.6 16.9 20-94 884 MSCT(16 sl.) TR

Callaway 26 15.6 19-95 450 CT UK

Cheng 65.3 29.4 20-80 17,967 EBCT USA

Erdogan 58.9 51.1 30-85 654 EBCT TR

*Shisen 32-62 (in between) 0-44 (in between) 17-86 953 EBCT TJ

*Shemesh 22-54 (in between) 7-47(in between) 28-93 4250 MSCT(4-8 sl.) IL

sl.=slice
* express different percents on decades

TABLE 1: Table shows ’’CAC incidence by gender, age range, number of patients, modality of scan and nationality of 
patients in the former and present study.
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