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Abstract 
Hyp er t ension ,  d i abe tes  mel l i tus ,  smo kin g,  ob esi ty  an d  fami ly h is to ry o f  coronary ar t ery d i sease  are  

amon g kno wn r i sk facto rs  o f coronary a r t ery d isease .  Co mputed  to mo graph y (CT)  quant i f i es  th e  re l a t i ve  

burden  o f CAC depo si t s  a s  a  marker  o f  a th eroscl ero s is .  

Methodology :  Thi s  was  a  case  cont ro l  s tud y conducted  a t  Ind i ra  Gandhi  Medical  Col lege and  Ho spi ta l ,  

Nagpur  fro m June 2004  to  June 2006 ,  wi th  a im to  f ind  ou t  the  u t i l i t y o f mul t i s l i ce  sp i ra l  co mputed  

to mographic  (CT)  scan  fo r  det ect ion  o f coron ary ar tery calc iu m in  asympto mat i c  coronary h igh  r i sk  

cases  and  at tempts  has  b een  m ad e to  cor rel a t e  CAC Score  wi th  var ious  r i sk factors  and  h as  b een  

co mp ared  wi th  CAC Score  of cont ro l s  

Result s :  The maximu m n u mbers  o f cases  were  in  group  o f 41 -50  year s  (n=31,  53 .4%).  Th e male  to  

female  ra t io  was  1 .52 :1 .  Among the  r i sk  factor s  s tud ied ,  d ys l ip idemia (65 .5 %) was mo st  co mmon r i sk  

factor .  Mean  CAC score  o f a l l  cases  was  s ign i f ican t ly h igher  th an ,  mean  CAC score  o f a l l  con t ro ls  (p  

va lue= 0 .0004) .  Th ere  was a  p ro gress ive  inc rease  in  the  mean  CAC score  wi th  increas in g age.  When  

al l  th e  r i sk factor s  were  in d ividual ly co mpared  wi th  cont ro ls ,  a l l  sho wed h igh er  CAC score  and  al l  the  

d i f fe ren ces  were  s ta t i s t ica l ly h igh ly s ign i fi can t .   

Conclusion:  Coron ary a r te ry cal c iu m increases  wi th  i ncreas ing age and  male  sex .  I t  a l so  increases  wi th  

presence o f  major  r i sk factors  fo r  co ronary ar te ry d isease  (CAD).  Hen ce,  mul t i s l i ce  sp i ra l  CT scan ,  

being a  non - in vasive t es t  can  b e r eco mmend ed  as  a  screen ing  tes t  fo r  demonst ra t in g s ign i fi can t  

a the roscle rosi s  in  su scep t ib le  sub jec ts  even  wh en  asymp to mat i c .  
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Introduction 
Coronary ar tery d isease  (CAD)  accounts  

for  approximately 12 mi ll ion deaths annually  

and  i s  the commonest  cause of  deaths  

global ly.  Hypertension,  diabetes  mell i tus,  

smoking ,  obesi ty  and  fami ly history of  

coronary ar tery d isease  are among kno wn r i sk 

factors.  Prospec tive epidemiological  stud ies  

have es tabl i shed the  assoc iat ion between 

major  r i sk  fac tors and  the  development  o f  

cl inica l  CAD. However ,  i t  has been est imated  

that  these r i sk fac tors fa i l  to  expla in up to  

50% of CAD mor tal i ty and morbid ity. ( 1 )  

Strong re la t ionship have been demonstr ated 

between the presence of  occlusive CAD and  

coronary ar tery ca lc i ficat ion (CAC) detected 

at  autopsy,  f luoroscopy and computed  

tomography. ( 2 )  

Given the scope  of global  i l lness burden 

due to  card iovascular  disease,  there i s  a  need  

for  new strategies for  the pr imary prevent ion 

of  CAD. ( 3 )  Computed  tomography (CT) 

provides exquisi te ,  h igh resolution imaging 

of the body and  also the hear t  (and vascular  

sys tem in general) .  I t  q uanti f ies the rela t ive  

burden of CAC deposit s  as a  marker  o f 

atherosc lerosis.  I t  i s  a l so sensit ive for  the  

detec tion of signi ficant  angiographic disease  

and al lows for  rapid  image acquis i t ion,  

reduct ion of cardiac motion ar t i fac ts and  

high-contrast  reso lut ion.  

 

Materials and Methods 
This was a  case contro l  study conducted  

at  Indira Gandhi Medica l  Col lege and  

Hospital ,  Nagpur  dur ing per iod from June  

2004 to  June 2006.  Study was ini t iated af ter  

approval  o f inst i tut iona l  ethica l  commit tee.  

This s tudy has been undertaken to  find out  the  
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ut i l i ty o f mul t is l ice  sp iral  computed  

tomographic (CT) scan for  de tec tion of  

coronary  ar tery calcium in asymptomat ic  

coronary high r i sk cases and at tempts has  

been made to  correla te  CAC Score wi th  

var ious r isk factors and  has been co mpared  

wi th CAC Score o f controls (having no  

coronary r i sk factor) .  Al l  asymptomatic  

ind ividuals o f  more  than for ty years who 

consented and had any of r isk fac tors l ike  

sys temic  hyper tension,  diabe tes mel l i tus,  

dysl ipidemia,  smokin g,  obesi ty and fami ly 

his tory of coronary ar tery d isease.  

Ind ividuals having previous myocard ial  

infarc t ion or  va lvular  hear t  d isease or  

pregnancy were excluded from the  s tudy.  Age  

and  gender  matched  individuals who 

consented for  study and  who had none of the  

above ment ioned r i sk factor  were se lec ted  as 

controls.  Al l  the pa tients were scanned on 

Siemen’s mul t i sl ice  computed  tomography,  

Somatom volume access .  The s tudy protoco l  

included obtaining a  topogram and axia l  

images and post  processing of axia l  image s .  

Total  scores were ob ta ined for  each of the 

fo l lo wing major  coronary ar ter ies (a)  le ft  

main (b)  le ft  anter ior  descending (c)  le ft  

c ircumflex and  (d)  r ight  coronary ar tery.  

Coronary calc i fica t ions were  quanti f ied us ing 

the Agats ton score .  Four  abso lute co ronary 

score (CS)  were considered:  Normal (CS=0),  

mi ld  score  (CS = 1  –100) ,  moderate score (CS 

= 101-  400)  and severe  score (CS>400) .  Score  

of cases were compared wi th contro ls .  

Sta t i s t ical  test  used in analys is included  ‘t ’  

test  and ‘chi  square’ test .  Al l  p  va lues were  

two ta i led and values  < 0.05 were  considered  

stat is t ical ly s igni f icant .  Result s  were  

compared wi th na tional  and interna tional  

stud ies.  

 

Results 
Fif ty-e ight  (58)  asymptomat ic  coronary 

high r i sk cases and Fi f ty e ight  (58)  a ge and 

gender  matched  individuals not  having any 

of  the  mentioned r i sk factors  were inc luded  

as contro ls  in the study.  The maximum 

numbers o f cases were  in group of 41 -50  

years (n=31,  53.4%).  (Table 1)  The male to  

female rat io  was 1 .52 :1 .  Among the r i sk 

factors stud ied,  dysl ipi demia (65.5%) was  

most  common r i sk factor .  (Table  2)  Mean 

CAC score o f  a l l  cases  was  signi ficant ly  

higher  than,  mean CAC score  o f a l l  

controls. (p  va lue=  0.0004) .  There was a  

progress ive increase in the mea n CAC score  

wi th increasing age.  (Table 3)   When al l  the  

r isk fac tors were  ind ividually compared wi th  

controls i .e .  having no r i sk factor ,  a l l  showed 

higher  CAC score and a l l  the di fferences were  

stat is t ical ly highly signi f icant .  (Table 4)  

When cases were stud ied  for  every single r i sk  

factor  agains t  al l  o ther  remaining r i sk 

factors,  i t  was found tha t  mean CAC score  

was  higher  in cases  that  were having 

hyper tension ,  smoking or  fami ly his tory of  

CAD. (Table 5)

 

Table  1 :  Age and Sex distribution of  cases  & contro ls  

Age group 

( in years)  

Cases  (N= 58)  Controls(  N=58)  

Male (N=35)  
Female 

(N=23)  
Male (N=35)  

Female 

(N=23)  

 41–  50 (N=31)  16 (45.7%)  15 (65.3%)  16 (45.7%)  15 (65.3%)  

51 –  60 (N=17)  11 (31.4%)  6 (26%)  11 (31.4%)  6 (26%)  

 >61 (N=10)  8(22.9%)  2 (8 .7%)  8(22.9%)  2 (8 .7%)  

 

Table  2 :  Patient-Risk factor demographics (N=58)  

Sr.  No.  Risk Factor  Relat ion  

1.  Mean age(years)  52.31+ 9.70  

2 .  Sex rat io  male :  female  1 .52 :  1  

3 .  Dyslip idaemia  38 (65.5%)  

4.  Hypertension  30 (51.7%)  

5.  Diabetes mel l i tus  30 (51.7%)  

6.  Smoking  20 (34.4%)  

7.  Family H/o CAD  13 (22.4%)  

8.  Obesi ty (BMI >30)  7  (12%)  
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Table  3 :  Correlat ion of  total  coronary artery calc ium (CAC) with age in cases and 

contro ls  

Age group in 

years  

Cases  Controls  

Range  Mean CAC+SD Range  Mean CAC+SD 

41 –  50 (n=31)  0  –  239 34.44+73.34  0  –  0 .9  0 .09+0.25  

51 –  60 (n=17)  0  –  548 79.42+147.51  0  –  9 .6  0 .6+2.4  

>61  (n=10)  0  –  579.6  90.68+196.22  0  –  0 .6  0 .06+0.18  

(Total ,  n=58)  0  –  579.6  57.32+125.08  0  –  9 .6  0 .221.26 

 

Table  4 :  Co mparison of  CAC scores  of  cases having risk factors  with that  of  controls  

Risk factors  Mean CAC score±SD Controls  
Mean CAC 

score±SD 
P value  

Hypertension (n=30)  78.86±129.74  

n=58  0.22±1.26 

<0.0001  

Diabetes mel l i tus  

(n=30)  
41.60±112.56  0.0030  

Dyslip idemia (n=38)  49.13±111.11  0.0006  

Smoking (n=20)  119.29±179.78  <0.0001  

Family his tory of  

CAD (n=13)  
151.24±173.47  <0.0001  

Obesi ty (n=7)  52.44±97.80  <0.0001  

 

Table  5 :  Correlat ion of  Mean total  CAC score of  individual r isk factor with other r isk 

factors  

Risk factors  Status  Mean CAC + SD  P value  

Hypertension  
Present  (n=30)  78.86+129.74  

0.08  
Absent  (n=28)  34.24+117.81  

Diabetes mel l i tus  
Present  (n=30)  41.60+112.56  

0.83  
Absent  (n=28)  74.16+137.29  

Dyslip idemia  
Present  (n=38)  49.13+111.11  

0.75  
Absent  (n=20)  72.88+150.01  

Smoking  
Present  (n=20)  119.29+179.78  

0.002  
Absent  (n=38)  24.70+65.55  

Family history of  CAD  
Present  (n=13)  151.24+173.47  

0.0008  
Absent  (n=45)  30.19+93.27  

Obesi ty  
Present  (n=7)  52.44+97.80  

0.54  
Absent  (n=51)  57.99+129.16  

 

Discussion 
In the recent  years,  the inc idence of acute  

myocardial  infarc t ion (AMI) has cont inued to  

increase even through the mor ta l i ty rate  fro m 

AMI has decl ined.  Hence pr imary prevention 

of coronary ar te ry disease (CAD) must  remain 

the focus o f  publ ic  heal th pol ic ies. (4)  

Quant i fica t ion of calcium in coronary ar ter ies  

has been sho wn to  re flect  the to ta l  

a therosc lero tic  plaque burden,  and i t  can be  

detec ted by using advance high speed CT scan 

includ ing sp ira l  CT scan.  Accord ing to  

Haber l , ( 5 )  55% asymptomatic  men and women 

<40 years  o f age  had no  coronary ca lcium.  

Therefore ,  chances  o f  detec ting signi ficant  

calc ium in cases belo w 40 years were less .  

Hence ,  in  the  present  study,  cases above 40  

years o f age were inc luded.  Mean age of cases 

was  52.31 years ,  which was consis tent  wi th  

f indings o f  Raggi et  a l ( 4 )  (mean age 53 years)   

and Tanenbaun SR e t  al ( 6 )  (mean age 54  

years) .  Maximum cases in  present  study were  

between 41 -50 years  of  age which i s  

consis tent  wi th  the s tudy of Agatston AS et  

a l . ( 7 )  Goel  M et  al ( 8 )  and  Haberl  et  a l ( 5 )  had  

maximum number  o f cases  in  older  age group  

as compared  to  t he present   s tudy.  

In the present  study,  most  frequently  

observed r i sk fac tors  were dysl ipidaemia  

(65.5%),  hypertension (51.7%),  diabetes  

mell i tus(51.7%),  and smoking (34.4%) Wong 

ND et  al ( 9 )  observed d iabetes mel l i tus  only in  

8% cases as  compared  to  51.7% cases in the  

present  s tudy.  Schmermund et  a l . ( 1 0 )  observed   

fami ly H/0 CAD as the most  common r i sk 

factor ,  whi le  Raggi e t  a l ( 4 )  observed  more  
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smokers(65%) as compared to   the present  

study(34 .4%) .   

In  the  present  s tudy the  number  o f cases  

having 1,  2  and >3 risk risk factors were 32.8%,  

37.9% and 29.3% respect ively.  Arad  Y et  

a l ( 1 1 )  observed 7%,  23%, 36%, 26%,  6% and  

2% cases having 0,  1 ,  2 ,  3 ,  4  and 5  r i sk fac tors  

respect ive ly.  In  the present  s tudy,  i t  was  

observed that  as  the  no.  o f  r i sk fac tors  

increased,  mean CAC score had also  

increased.  Mean CAC score was signi ficant ly  

higher  in  cases wi th  >3 r i sk fac tors as  

compared wi th 2  r i sk factors (p  value  = 0.03)  

and  1 r i sk factor  (p  value =  0.007) .  Goel  M e t  

a l ( 8 )  a lso observed s imi lar  find ings (p  

va lue<0 .01) .  However ,  the ir  CAC scores were  

more as co mpared  to  our  study and the reason 

may be  the western populat ion in s tudy wi th  

more sedentary l i fe  style  and cases  wi t h more  

mean age in the ir  study.  

I t  was  observed  by many workers  l ike  

Jano witz WR et  a l , ( 1 2 )  Wong et  al , ( 1 3 )  Arad  Y 

et  al ( 1 1 )  and Raggi  P  e t  a l ( 4 )  that  CAC increase  

as age advances.  There was a  progressive  

increase in mean tota l  CAC score wi th  

increas ing age in the present  study in cases  

but  the  d i ffe rences were not  s tat i st ica l ly  

signi ficant .  Ho wever  in  controls,  there was  

no such corre la t ion between CAC score  and  

age.  This  might be due to  smal l  sample size.  

Goel  et  a l ( 8 )  observed progressive increase in  

CAC score wi th increas ing age and also CAC 

scores were quanti t ively more in the ir  s tudy 

as co mpared to  the present  study a nd the  

di fferences were sta t i st ica l ly signi f icant .   

This may be  due to  a  large sample s ize  in  the ir  

study (N=597) as compared to  a  small  sample  

size in present  study (N=58)  

In the  present  study,  mean tota l  CAC 

scores  were  higher  in cases wi th smoking,  

fami ly H/O CAD and hyper tension.  But the  

di fferences were  s ta t i st ical ly signi ficant  only 

for  smoking (p value= 0.002)  and fami ly H/O 

CAD (p values =0.0008) .  The ins igni f icant  

di fference in groups  of o ther  r i sk factors  may 

be due to  wide dispers ion of CAC score  and 

small  sample s ize .  Goel  M et  al ( 8 )  observed  

signi ficant  increase in CAC sco re for  

smoking,  dysl ipidemia but  no t  for  

hyper tension.  Shrivas tava  e t  a l ( 1 4 )  repor ted  

signi ficant ly higher  prevalence of de tec tab le  

calc ium in cases wi th obesity.  Arad Y et  a l ( 1 1 )  

observed posit ive corre lat ion of CAC score  

wi th  dyst ipidemia (p=0.007) ,  hyper tension 

(P<0.0001) ,  smoking (P<0.0001) ,  d iabe tes  

mell i tus(p<0.0001)but  not  wi th fami ly H/O 

CAD (p=0.46)  which i s  contrary to  present  

study.  Schmermund A e t  a l ( 1 0 )  found  strong 

correlat ion of  mean CAC score wi th  

dysl ipidermia,  d iabe tes  mell i tus,  smoking 

and weak corre la t ion was found wi th age and  

fami ly H/O CAD.  

Conclusion 
The present  s tudy demonstra ted tha t  

mul t is l ice sp ira l  CT is a  useful  technique  for  

detec tion of coronary ar tery calcium (CAC).  

Coronary ar tery ca lc ium is p resent  i n  most  

cases that  have coronary r isk factors.  

Coronary ar tery ca lcium increases wi th  

increas ing age and male sex.  I t  a l so increases  

wi th  presence  of  major  r i sk  fac tors fo r  

coronary ar tery disease (CAD).  Hence ,  

mul t is l ice  sp ira l  CT scan,  being a  non -

invasive tes t  can be  recommended as a  

screening tes t  for  demonstrat ing signi ficant  

atherosc lerosis  in  susceptible  subjec ts  even 

when asymptomatic .  
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