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Non-cardiac Findings on 64-Slice Cardiac Multi-detector CT
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ABSTRACT

Background and Objectives: Multi-detector CT (MDCT) is becoming more commonly used as a diagnostic tool
for various cardiac diseases, and this modality can also incidentally detect a significant number of non-cardiac
findings during cardiac work-ups. The objectives of this study were to evaluate the incidence of non-cardiac
findings during cardiac MDCT and to compare them with chest CT. Subjects and Methods: We enrolled 1,007
consecutive subjects (mean age: 49 % 10 years, males: 63%) who underwent both cardiac and chest CT (64-slice
MDCT) as a part of a routine health check-up. The subjects were evaluated for the incidence of non-cardiac
findings and the therapeutic consequences according to the CT protocols during the mid-term follow-up (average
length of mid-term follow-up: 533 39 days). Results: Eight hundred sixty incidental non-cardiac findings were
identified in 627 patients (62%) with cardiac CT. Forty-three subjects (4%) had clinically significant lesions that
required additional diagnostic work-up or radiological follow-up, and these lesions were 23 cases of non-calcified
nodule, 2 cases of ground glass opacity, 6 cases of pneumonia, 1 case of active tuberculosis, 2 cases of focal bron-
chiolitis, 3 cases of arterial lesion, 1 case of liver cirrhosis and 5 cases of extra-pulmonary masses. Five subjects
(0.5%), including 2 cases (0.2%) of malignancy, had therapeutic consequences during their follow-up. Compared
with chest CT, 68% (40/59) of the significant intrathoracic lesions and 67% (4/6) of the intrathoracic lesions with
therapeutic consequences were documented by cardiac CT. Conclusion: In the present study, 4% of the asymp-
tomatic patients who underwent cardiac MDCT were found to have significant non-cardiac findings that
required further work-up. To avoid missing a number of clinically important findings, physicians who analyze
cardiac MDCT scans should carefully evaluate not only the heart, but all the other organs that are within the

scan range. (Korean Circ J 2008;38:276-283)
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3] esmolol (Jeil Pharm, Co., Ltd., Korea) 10~30 mg<
CT ZAAF A AZ31%th 64E MDCT scanner (Brillance
64; Philips Medical systems, Best, The Netherlands)2}
e 295 9l8l A= <= protocol (64X 0,625
mm slice collimation, 420 msec rotation time, 120 kV
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Ssigon A HBFS BaAs] P AEE B2
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A= Iomeprol (Iomeron 400; Bracco, Milan, Italy)
29 4 mLE F 80 mLE AT & 22 £r= Ay
4 50 mLE AT Be SRtelA 25 WFoR
oA A AR 71 AR A= F23) A MDCT
skl (Fig. 1),

S ES5A] A 715E A x| Wt multi-segment
algorithm& ©]&3}o] ©0]¥4=7] (mid—diastolic phase, 75%
of R-R interval)oll &= A4 st em, A 2ol

we N > o BN

OJ3F 913 E (motion artifact)@ QI TR3dt AL Z=rl=z

V= Atdstett. A% B7EE S8l 1A Al wekE

G AT =, AR 9] 24 FAE Y8 T AAE

2etsle s A A4 (3 mm slice thickness)skSiTt,
nE A

FR| A AR CT Al &, Ho]of FERI+ (thoracic
inlet) 58] A7IA] 74401 A= HFZE (non—gated)
TH A7 (64%0.625 mm slice collimation, 420 msec
rotation time, 120 kV tube voltage, 800 mA tube current)
2 Aldsla GAS A4 (8 mm slice thickness) 3Tt
(Fig. 1).

AAL CT HARS] Hi Ga A (effective dose)2 13,2
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HE CT FGARS AR23lE workstation (Brilliance; Philips
Medical Systems, Best, The Netherlands)& ©]-&3}o] ®
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A. Cardiac limited FOV of
cardiac MDCT

B. Maximal FOV (=scan range)
of cardiac MDCT

C. FOV of chest MDCT

Fig. 1. Field of views (FOV) for the cardiac and chest CT. A: the
view in box A is the limited field of view that is conventionally
used for the reconstruction of cardiac MDCT. B: the view in box
B is the entire scan range for cardiac MDCT, that is, the maximal
field of view for cardiac MDCT. C: the view in box C is the scan
range for chest CT. MDCT: multi-detector CT.
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O 2 SPSS 12 (SPSS Inc, Chicago, Illinois)E& ARE-5}S
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2 2l v4lE A7 Table 20 7|&H Hie} 2t}
Table 3] g% 7t E= 34 AR 7|z wet 437
(4%) 2] Aol A 439)9] 7+ HAF Tm 4 HAPE Q2
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A 7} than tuberculosis, MOTT) 1|2} H|ajAd A|7|HAH W 7]
A5}t H2F (Bronchiolitis obliterans organizing pneumonia,
FEY el UYdH EF BOOP) 14 (Fig. 2).
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Bt AP 491104 (9} 19-77) e 63%7F "ol 5 CTEdute| Hlw
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Hho] e i}, oA 1,2594]19] WA o] WA, olF A% CT
HA 245 7 expe] B Bl o] gle & oF vkl S w, FH CTolA HAA &do] Ay g
Apof| sl vpol7b WAl AAwF A7h wekew LEYe] Aol 85% (627/739), HIAAF %%94 68% (860/1,259)%
s Eou o 984 A 9 Beads £ A CT EA4o= AT 4 gl (Fig. 3A). & o3t
= Ao|7F §I3lEt (Table 1), thHTF 3]HE Aol = Lol ol 55% (43/78), ARE —9—0]"1:‘ {2l 50% (5/10)&
OR (95% CI): 1,03 (1,02—1,05), p<0.001]&} A& A4 WAsH= Aol 7153813t
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A CTE 2T 1,007 9] &4 F 6279 (62%)9] o 59), ARE 83k= W 67% (4/6)F THsh= 2] 7}
ARl A & 86092 A o] WHEEIY, 24 7] E Sk
Table 1. Patient characteristics
- Total NCF () NCF (+)
Characteristics P
n=1007 n=380 n=627
Age, yrs 49+10 48+9 51+10 <0.001
Male gender 634 (63) 231 (61) 403 (64) 0.282
BMI (kg/m?) 241=£2.7 23.7£2.6 24.4+2.7 <0.001
Hypertension 189 (19) 52 (14) 137 (22) 0.001
Diabetes 66 (7) 24 (6) 42 (7) 0.896
Dyslipidemia 145 (14) 44 (12) 101 (16) 0.052
Smoker* 330 (33) 126 (33) 204 (33) 0.284
Family history of premature CAD 129 (13) 42 (11) 87 (14) 0.206
Past medical history of CAD 24 (2) 8(2) 16 (3) 0.832
Framingham risk score 5.2%5.0 5.2%5.0 5.3+4.0 0.104
cAD' 218 (22) 75 (20) 143 (23) 0.270

Data are expressed as the number (%) and the mean =SD. *Current or ever-smokers who had stopped smoking for less than 12 month, TPresence
of any atherosclerotic plaque or the presence of coronary artery calcification on cardiac CT. BMI: body mass index, NCF: non-cardiac

finding on cardiac CT, CAD: coronary artery disease



Table 2. Non-cardiac findings of CT, according to the protocols
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Number of lesions

Location CT findings
Cardiac MDCT Chest MDCT

Lung Nodule Calcified nodule 21 36
Non-calcified nodule <4 mm 29 41
4-10 mm 22 29
=10 mm 1 3

GGO nodule =10 mm 1

<10 mm 1
Decreased opacity Emphysema, bulla, cyst 12 64
Bronchiectasis 38 41
Air-trapping 3 3
Increased opacity Pneumonia 6 7
Tuberculosis -active 1 1
-stable 11 65
Focal bronchiolitis 2 6
Fibrosis 11 20
Subsegmental atelectasis 34 40
Mediastinum Mediastinal mass 2 2
LNs Calcified LNs <10 mm 7 8
Pleura Thickening Non-calcified 18 18
Calcified 1 1
Pleural mass 1 1
Others 1 1
Vascular system Aorta Atheromatous plaque 7 55
PAU 2 2
Aneurysm 14 17
Other artery Aneurysm 0 2
Liver Fatty liver 401 401
Liver cirrhosis 1 1
Cyst 166 166
Hemangioma 20 20
Intrahepatic calcification 17 17
[HD dilatation 2 2
Malignancy 1 2
GB & biliary GB stone 0 16
EHD dilatation 0 13
Spleen Splenomegaly 0 3
Calcification 0 2
Mass 0 1
Pancreas Cyst 0 1
Mass 0 1
Stomach Submucosal mass 0 1
Kidney Cyst 0 112
Stone 0 9
Mass 0 4
Congenital anomaly 0 6
Atrophy 0 4
Hydronephrosis 0 2
Adrenal Mass 0 3
Spine Others 0 2
Total 860 1259

MDCT: multi-detector CT, GGO: ground glass opacity, LN: lymph node, PAU: penetrating atherosclerotic ulcer, IHD: intrahepatic duct,
GB: gall bladder, EHD: extrahepatic duct
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Table 3. Recommendations for the non-cardiac findings

Recommendation

Organ

None* Further work-up Clinical and/or Radiological follow-up
Lung Calcified nodule

Non-calcified nodule <4 mm Non-calcified nodule =10 mm Non-calcified nodule 4-10 mm

GGO nodule = 10 mm GGO nodule <10 mm
Stable tuberculosis Active tuberculosis
Pneumonia

Fibrosis

Subsegmental atelectasis

Emphysema

Bulla or cyst

Bronchiectasis

Air-trapping
Mediastinum Mass

LN <10 mm LN =10 mm
Pleura Thickening calcification Mass
Vascular system Thoracic aortic aneurysm >60 mm Thoracic aortic aneurysm 50-60 mm

Abdominal aortic aneurysm >50 mm Abdominal aortic aneurysm 45-50 mm
Other arterial dilatation >125%
of normal diameter
Insignificant plaque Atheromatous plaque with significant Penetrating atherosclerotic ulcer
stenosis

Liver Fatty liver Mass, suspicious malignancy

Cyst

Hemangioma

Intrahepatic calcification
IHD dilatation without IHD dilatation with obstructive lesion
obstructive lesion

GB and biliary GB stone

system EHD dilatation without EHD dilatation with obstructive lesion
obstructive lesion

Spleen Splenomegaly Mass
Calcification
Cyst

Pancreas Cyst Mass

Stomach Submucosal mass

Kidney Cyst Mass
Stone Hydronephrosis
Congenital anomaly Infarction

Adrenal gland Calcification Mass

*Clinically insignificant findings that do not require further work-up or follow-up. GGO: ground glass opacity, LN: lymph node, IHD:
intrahepatic duct, GB: gall bladder, EHD: extrahepatic duct
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Fig. 2. Cases of significant non-cardiac findings on the maximal FOV of cardiac MDCT. A: a 53-year-old woman with mycobacteria other
than tuberculosis (arrows). B: a 39-year-old woman with bronchiolitis obliterans organizing pneumonia (arrow). C: a 53-year-old man
with thymic carcinoma that showed bone invasion (arrows) and metastatic spread to a lymph node (arrowhead). D: a 61-year-old man

with hepatocellular carcinoma (arrow).

A 860 (68.3%) 252 (60.4%)

399 (31.7%) 165 (39.6%)

Detected [ Missed

Fig. 3. Cardiac MDCT detection of non-cardiac findings on Chest
CT (n=1007, per patient analysis). The graphic shows the pro-
portion of non-cardiac findings detected on cardiac CT as com-
pared with chest CT. A: overall lesions (n=1259). B: intrathoracic
lesions (n=417).
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