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A A) £ o] 23 FAEY H3]L s}e] §-8-Al
| A2 CTE o3t AT A3 S A= 854
EHS . ZWAR . TSN MUSY - HHAR - 0|59 - AT
2 HILIMA CTE O|85t0] oS M| ZSHES HAUSIEOZN HASUHESIS o|SE = U
=X| LotE OA} SHALCE
CHAF o gbey A E o a2 X CHEl ZHALS O Bhe 2501 2 AT 60| 2 CHASZ LEMA
CTE A|SHSIACE 2HE 3mm T/, HO[E O|E5E 3mm/secE AIZE XS BHrjdag des 2
mm EHFHZ M TA5H0 LO{E 29 F 2SS oe| ALE 0das EM5tD, 2 M3l |
olofl 2| 13He| M4+E Fot0] HFE TFotUCh HY Ao EF2Z L0 M3 =5
S H|WSt Ch= M2 60M| O|ste| Aol CHSE 242ke| RIZE, S0|=, UYM0ESE=E F510f H|w
stk
Z M3 SHS S M3 SH0o| LM(EX>0)22 LIEHH o= Z &l M 200i(80%),
CHZE= O A 204[(33%) UL Of M 2IZEE 8095, SO|= 67%, YMUHEZE 91% ULt 60M| O|5tZ CHA
2 Mg o, IZtE 6492 WOX|Lt S0|== 80%2 SHCt M52 AMS X 10802
2 M3s i, 2= 76%, S0| = 83%;, LH0Z = 959 ULt
Z EUMA CTE 0|3ot0] M3 SEe M &stole A2 d2 dEESNME =7} 52 o
S0|M= 50|27} W0} HaSuHASE of|Sot=0| 2SRl ZITtHo 2| FEA40| HojE
Nz MztE[L}, 2 AHIO M= M3 SHO| ASM, HE AMAZWHE 0| UAS 7tsM0| i
3o Z MEZE S| CHEE AL Algi =00} & Zd0|C
A Zo] sftEle] dade] de] o] &F L 3= A4 CT
M = (spiral CT)E o]-&sle] AL 23] 3}of A3 AFE
Al szl skgdch A4 CTE 2413 CT7F 7Fx1 AL 8l

HAEH Ao 2 Al S| A] 2R g AT = TAIHES Boksle] A CTE A& JAH 2
B3 (1-4)e ospd A5 M35 3te} g3 S5 A4S A& Ao E 7| At gEix] dFAELS A
3 A (stenotic atheromatous plaque formation)< =& Al CTZE A A 3312 A eks)sle] AA S 3 27}
g FAC} e A2 dHA gtk mEkA] o7 FR/e o] AR -& dolr 32} 3Hgi T
AR o 2 A FAbE o] A 3]godo] HAEY
AFE v AFA e g d =3 g Qs Rl CHal o gy
(4-6).

) 7bx] Bargl vlel] o) shd FAFE o] A 33} 2l whe 9313 12955 959 297kx] AlEA| Bk A
7}A; Z2 w2 CT(electron beam CT) 2 <& AEwl 20348 A|8)sle] sh} i 10| Abe] TAFE o
2 Qo o] 7171 AR A4 FA7 7R 714 7HF o] A 50%0°1% A& ZHAr) gel=e] FAAFHANA] A
U3 vl AA A A o2 Do 7} BRFE o] A] 97] wfell gto 2 xhxl x|} 2595 Ao sy HAE
QA3 o] 4L oz FHo|rh o]o ATAES el W 2G4} FAFE W] HA oAV WA o] Folal FA7}

ol HANA Aslo] gle AR AHE 645 FAH =T
104 M| L B _g|p_|.|:H§!—JLt_|l:l_|:ldo}A|./\\_1]l_[»6_‘l-j]7_g © 2 stk vhe] = AZkol A 364 58] 73M 7A] (B
2oiM|CHEtm o| BiCyst F Q| ThstiAl 57 + 104]), AAIN 2ol A 394 F-E] 644 7FR] (2 49
3oiM|CHEtm o| TrH St A ALY Bfst Al B oo = _ - Byl
0| 91T CIAICHELM o| BhcHSH 72| 5| Q1 7H| HEZ O|R0A =22 +104)) Bxsl 3 FHFddo= EAH R §23 2}
0| =22 199611 22 62 & 35101 199611 52 220 0f| R EH=|AUS o]7} 1t (P>.05). A3t 18 72 3} (one vessel dis-
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ease), 28 A=A 3 (two vessel disease), 33 = 3}H(three
vessel disease) S 712l 3x}e] = 747t 6, 7, 129 o] 2
] Z+ 257 HAAHdE SAHSRE {938 2ol 7}
el A] ottt F e = AsolA 178, A 2T
A 4:20]%th YAA CTE MA7TLHE 95 39 4}e)
ol AlgsEgen FAAFHRAES AJPut FF 60
ol fjell 2|3 =] At

o322 SOMATOM PLUS-S(Siemens, Erlangen,
Germany) 2] spiral mode=- o]-&3}¢it}. F23A = AF&5]
%] gkgtow, 7} g & e ek T S
E3tslo] Al F7EA] s 2 3mm T/ 2 3mm/secE
o] 58 X o] A=A Fudis drhk(pitch 1.
0). dAEAL FAFHY FAE 2mm BAFAR A
Asle] AL2F, FHFY sldE 7R F-Ele] d5H 30
o3 A}ol| 4] A== o] HU(Hounsfield Unit)E -3}
ZA 3tk HU7Z} 1300]4te]az 2 W3] 1mmAlH
o] 5= gYukL A3 Lde] e ALE 7B
L, £od FAQl JAE AlE3ste] A3]dHe]
a-8edo] 130HUo A} 199 HU ol3td = 13, 200 HU®]
A} 299 HU o] s} wji= 24, 300 HU®] A+ 399 HUo] 5} 7
= 33, 400HU | AL A= 4 o2 7H7) de3)slsd
o} o]FA Tz Hgol dde] HA S FIA S 1 4 Y
IS

2 4

o) A2 sha 03l TR BE A3 oy
JodZo] HE Tistel 402 shalnk.

Table 1. Coronary Calcification Scores

A, AF7F o Ao 9] A3 8] FAEE v s}
o N} Bo|x, JAHSEE T34, 604 0]3E
Qe RIZtE, Bolx, S =L Fildd =, 3
2 2713}3}o] (logarithmic transformation) <13 3} =3}
5] F7HA 8.4l 93k W E 2ol o slo] LolH A}
3 AEA S A3kt A3gd e 71ES 23 10
oloz AYS wo YUE, Bolx, JAHSEE T3}
o] Rlasled Bofe). Fo 2 JAFTH 2dEA 50%60] 432
F2E Bl IR o} AT FAE GolrgtoHd
ZF 3 2 NS v wsle] Bt}

Z =
184 5 28 A 3, 3EAAFHE 7131 7F A FHE Ao
o] FFAHeE FAA LR o3k 2fo]E Holx] 99t
o} FAEAzFER F0F 50%0]4ke] R} X5 Pt
& Holt sht o] e AAFTUE JA ARTH LE
Wz go A RE BF5 o] Aoz gl =T A
o]¢] A3g9d FHL FAHLE FosHA HRTA B

A YebdtHp<.05) (Table 1).

A3559d FAde ARE(FFH>0) Bal dl&= ="3AF 25
o] F 204 (80%) % 3L, AAE 694%5 2 (33%) A A Th
o] ul, ¥AH X33y} FAFTAASEL ST F ol W
A== 80%, 5Ol= 67%, FAdE% 912624 Sol=r}

~

Normal One vessel Two vessel Three vessel
Parameter coronary artery disease disease disease
(n=6) (n=6) (h=7) (n=12)
Age* 49 +10 577 56 + 11 58 + 12
No of patients with
coronary calcification’ 2(33%) 3(50%) 6(86 %) 11(92%)
Calcification score* 50 +£120 304 + 571 397 + 414 548 + 918
Log score* 0.51 £0.99 1.28 =1.44 2.00 £1.12 2.05 +£1.04

* All values are mean =+ standard deviation

1. Zero(0) of total calcium score is used as a cutoff value for positive calcification.

Table 2. Sensitivity, Specificity and Positive Predictive Value in Different Cutoff Scores

All Patients Patients with Age <60
(n=31) (n=19)
Total Score>0 Total Score>10 Total Score>0 Total Score>10
Normal 2(6) 1(6) 1(5) 0(5)
1 vessel disease 3(6) 3(6) 2(5) 2(5)
2 vessel disease 6(7) 6(7) 3(4) 3(4)
3 vessel disease 11(12) 10(12) 4(5) 4(5)
Sensitivity 80 %(20/25) 76 %(19/25) 64%(9/14) 64%(9/14)
Specificity 68%( 4/ 6) 83%( 5/ 6) 80%(4/ 5) 100%(5/ 5)

Positive predictive value 91 %(20/22)

95%(19/20)

90%(9/10)

100%(9/ 9)

*Numbers in parenthesis are numbers of patients.
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Fig. 1. Spiral CT scan shows calcification
in left anterior descending artery(large ar-
row) and initiating portion of the circum-
flex artery(small arrow).

Fig. 2. CT scan shows calcification in the
circumflex artery(large arrow) and right
coronary artery(small arrow).
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Utility of Quantification of Coronary Artery
Calcification Using Spiral CT'

Byoung Wook Choi M.D., Myun Sik Kang M.D.2, Seung Yun Cho M.D .3,
Won Heum Shim M.D.3, Nam Sik Chung M.D.3, Do Yun Lee M.D., Man Deuk Kim, M.D.

" Department of Diagnostic Radiology, Yonsei University College of Medicine
2Departmem‘ of Thoracic Surgery, Yonsei University College of Medicine
3Department of Cardiology, Yonsei University College of Medicine

Purpose: To evaluate the utility of quantification of coronary artery calcification using spiral CT.

Materials and Methods: Spiral CT scans of the heart were obtained in 25 patients with coronary artery
disease diagnosed by coronary angiography and in six controls without coronary artery disease. Spiral CT was
performed with 3mm collimation at 3mm/sec table speed and the obtained volume data of the heart was
reconstructed at 2mm intervals. Total calcium scores of the 30 contiguous slices of the proximal coronary ar-
tery were calculated based on the areas and peak density. Two groups were compared for total scores and
sensitivity, and specificity and positive predictive values were calculated.

Results: The number of subjects with coronary calcification(total calcium score>0) detected by spiral CT
were 20(80%) of 25 with coronary artery disease and 2(33%) of 6 without coronary artery disease. The sensi-
tivity, specificity, and positive predictive values were 80%, 67% and 91% respectively. Sensitivity was 64 %,
specificity was 80% in patients aged <60. Sensitivity was 76% and specificity was 83%(total calcium score 10).

Conclusion: Quantification of coronary artery calcification using spiral CT has low specificity in the older
group and low sensitivity in the younger group ;the procedure is therefore may not be useful as a noninvase
screening test to predict the prescence of coronary artery disease. In the younger group, however, a cardiac
workup is strongly indicated if calcification is present.
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Coronary vessels, stenosis or obstruction
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