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ACCURACY OF MDCT: pretest likelihood of 
CAD



116 PATIENTS 

GROUP 1
Prevalence < 50%

GROUP 2
Prevalence ≥ 50%

MDCT ICA

MDCT ICA

Chest Pain features
Gender
Age

Diamond GA N Engl Med 1979

ACCURACY OF MDCT: pretest likelihood of 
CAD



Sp: TN/(TN+FP)

Pontone G, Andreini D. et al, Clinical Radiology 2007
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CAD



ACCURACY OF MDCT: complementary role 
of stress test



144  (pts) with angina pectoris

Exercise-stress test 
(Ex-ECG)

MDCT

Coronary 
angiography 

(QCA)

ACCURACY OF MDCT: complementary role 
of stress test

Pontone G, Andreini D. et al, Coronary Artery Disease 2007

Atypical 
Angina

Typical 
Angina

Ex-ECG 
negative

Group 1 Group 2

Ex-ECG 
positive

Group 3 Group 4



ACCURACY OF MDCT: complementary role 
of stress test

Diagnostic Work‐up with CT • Reduction ICA 70%
• 10% ICA useless

• 71% ICA uselessDiagnostic Work‐up without CT
GROUP 1
Atypical Angina

Ex-ECG negative

Diagnostic Work‐up with CT • Reduction ICA 16%
• 16% ICA useless

• 30% ICA uselessDiagnostic Work‐up without CT
GROUP 2
Typical Angina

Ex-ECG negative

Diagnostic Work‐up with CT • Reduction ICA 24%
• 12% ICA useless

• 27% ICA uselessDiagnostic Work‐up without CT
GROUP 3
Atypical Angina
Ex-ECG positive

Pontone G, Andreini D. et al, Coronary Artery Disease 2007



ACCURACY OF MDCT: complementary role 
of stress test

Male, 40 years old, symptomatic for
typical angina with Ex-ECG and
Echo stress test negative

Pontone G, Andreini D. et al, Coronary Artery Disease 2007



ACCURACY OF MDCT: complementary role 
of stress test

Male, 40 years old, symptomatic for typical angina with Ex-ECG and
Echo stress test negative



Female, 44 years old with
hypertension, atypical angina,
ex-ECG positive and stress
nuclear test positive in inferior
wall of LV

ACCURACY OF MDCT: complementary role 
of stress test



ACCURACY OF MDCT: complementary role 
of stress test

Diagnostic Work‐up with CT • Reduction ICA 70%
• 10% ICA useless

• 71% ICA uselessDiagnostic Work‐up without CT
GROUP 1
Atypical Angina

Ex-ECG negative

Diagnostic Work‐up with CT • Reduction ICA 16%
• 16% ICA useless

• 30% ICA uselessDiagnostic Work‐up without CT
GROUP 2
Typical Angina

Ex-ECG negative

Diagnostic Work‐up with CT • Reduction ICA 24%
• 12% ICA useless

• 27% ICA uselessDiagnostic Work‐up without CT
GROUP 3
Atypical Angina
Ex-ECG positive

Diagnostic Work‐up with CT • Reduction ICA 5%
• 5% ICA useless

• 5% ICA uselessDiagnostic Work‐up without CT
GROUP 4
Typical Angina

Ex-ECG positive



ACCURACY OF MDCT: complementary role 
of stress test

Male, 65 aa with history of
myocardial infarction of inferior
wall of LV

 

*

LV

*



ACCURACY OF MDCT: complementary role 
of stress test

ANGINA 
PECTORIS

ATYPICAL

TYPICAL

Ex-ECG

Ex-ECG

-

+

NO FURTHER TEST

MDCT

-

+

NO FURTHER 
TEST

QCA

- MDCT

-

+

NO FURTHER 
TEST

QCA

+ QCA

Stress Echo
Nuclear Test



Paziente Rivascolarizzato

-By-pass Ao-coronarici

-Stent coronarici



By-pass aorto-coronarici

Vaso “ideale”

- Grosso calibro

- Minor influenza dei movimenti cardiaci

- Di solito privi di marcate calcificazioni



TC Spirale:
Valutazione
limitata alle
occlusioni
dei graft
venosi

4 strati: buona accuratezza per occlusioni di
graft venosi ed arteriosi, inadeguata per
valutazione stenosi (Se, Sp < 60%)



Author Journal Year Modality Pts n.e. Sens Spec

Martuscelli Circ 2004 CT-16 96 0% 97% 100%

Schlosser Jacc 2004 CT-16 51 0% 96% 95%

Chiurlia Am J Card 2005 CT-16 52 0.6% 96% 100%

Salm Am Heart J 2005 CT-16 25 0% 100% 94%

Ropers Circ 2006 CT-64 50 0% 100% 94%

Andreini Ann Thor Surg 2007 CT-16 96 1.9% 100% 98%

Onuma Am Heart J 2007 CT-16 54 5.5% 100% 98%



Circulation. 2006;114:1761-1791.
© 2006 American Heart Association



Andreini, Pontone et Al, Ann Thor Surg. 2007





Stent coronarici



Artefatti causati da struttura metallica dello stent:

-Volume parziale

-Beam hardening



Circulation. 2006;114:1761-1791.
© 2006 American Heart Association





100 pazienti: MDTC, QCA
24 pazienti: IVUS
179 stent, Ø medio: 3,14 

0,59 mm
Età 64 10 anni
88 M, 12 F
FC 58 9 bpm
Seloken ev: 76 pazienti
Dose media (mg) : 13.4 5.7Andreini D, Pontone G. et al, Am J cardiol 2009



Feasibility 95% 91%

Sensitivity 87% 85%

Specificity 98% 96%

PPV 92% 93%

NPV 96% 92%

Accuracy 95% 92%

Segment-based
analysis

179 segmenti: 128 VN, 34 VP, 3 FP, 5 FN, 9 NV

Patient-based
analysis

Andreini D, Pontone G. et al, Am J cardiol 2009



LAD



Pre-specified inclusion criteria:
1) English language literature
2) Prospective or retrospective studies
3) Human studies

Studies that did not report raw numbers of diagnostic 
accuracy for the detection of in-stent restenosis (ISR) 
were excluded.

The data of 24 studies are reported, 6 performed with 
old generation scanners (4-16-40-slice MDCT) and 18 
performed with 64-slice MDCT or DSCT 

Andreini, Pontone et al, Am J Cardiol 2010



Andreini, Pontone et al, Am J Cardiol 2010



Andreini, Pontone et al, Am J Cardiol 2010



Andreini, Pontone et al, Am J Cardiol 2010

Feasibility and Image Quality
Stent Diameter: - Andreini (<3 mm;≥3 mm)

- Rixe (3.28 mm vs 3.03)
- Oncel (<3 mm;≥3 mm)
- Oncel (<3 mm;≥3 mm)
- Carbone (<3 mm;≥3 mm)
- Pflederer (3.3 mm vs. 3 mm)
- Pugliese (< 2.75 mm)

Strut thickness: - Rixe (<100 µm; >100 µm)
- Andreini (<100 µm; >100 µm)

Stent Material: - Oncel (Cobalto Cromo)
- Maintz (Cobalto Cromo)
- Maintz (Tantalum)

Overlapping: - Schuijf

Heart rate: - Ehara (<60 bpm; ≥60bpm)
- Andreini (<60 bpm; ≥60bpm)         
- Schuijf (55 bpm vs 72 bpm)



Andreini, Pontone et al, Am J Cardiol 2010

Diagnostic Accuracy

Stent Diameter: - Andreini (<3 mm;≥3 mm)
- Manghat (<3 mm;≥3 mm)
- Carbone (<3 mm;≥3 mm)
- Pugliese (<3 mm;≥3 mm)

Strut thickness: - Carbone (<100 µm; >100 µm)
- Andreini (<100 µm; >100 µm)

Stent Material: - Andreini (Cobalto Cromo)

Overlapping: - Pugliese
- Andreini



PROGNOSTIC VALUE OF MDCT



PROGNOSTIC VALUE OF MDCT



PROGNOSTIC VALUE OF MDCT

Abnormal patients: presence of  ≥ 1 coronary plaque



PROGNOSTIC VALUE OF MDCT

Non obstructive CAD: 0-50% Obstructive CAD: ≥ 50%



PROGNOSTIC VALUE OF MDCT



PROGNOSTIC VALUE OF MDCT

Duke Prognostic CAD Index which details the expected 5-year
survival by the “extent” and “severity” of CAD



PROGNOSTIC VALUE OF MDCT

Segment Stenosis Score
0  → 3 for each segment

Total Score: 0 → 48

Segment Involvement  Score
segments exhibiting plaque, 

irrespective of the degreee of stenosis
Total Score: 0 → 16



PROGNOSTIC VALUE OF MDCT

“ Vulnerable plaques may occur across the full spectrum of
severity of stenosis, underlining that also nonobstructive
lesions may contribute to coronary events “
Giroud D Am J Cardiol 1992; Davies MJ Br Heart J 1985

“ … 68% of myocardial infarctions were attributable to so-
called angiographically silent lesions (narrowing<50%),
whereas only 14% could be assigned to a severe stenotic
lesion (>70%)…”
Falk E Circulation 1995



Early identification of these patients could be crucial:
• to reduce the cardiovascular risk factor
• to decide the exact timing of follow-up

• to optimize medical therapy
• to optimize revascularization therapy (?)

CONCLUSIONS

Patient
50%

• No symptoms

• CT +

• Stress Test –

• Worse prognosis

• Therapy (?)

100%0% 70%

• No symptoms

• CT -

• Stress Test –

• Good prognosis

• No therapy

• Symptoms

• CT +

• Stress Test +

• Worse prognosis

• Therapy

•AMI





142 CTOs: overall success rate 63%
Successful cases Failed cases P

Occlusion length

Patients with occlusion length > 15 mm

Severe calcification

Calcification at the entry of the occlusion

Length of calcification

24.9 mm                30.7 mm           0.1

63%                      87%              0.02

36%                      55%              0.03

41%                      58%             0.04

5.5 mm                8.5 mm            0.02



Analisi multivariata: unico predittore indipendente di successo procedurale: assenza 
di severe calcificazioni alla TC



Modello 3D TC costruito da AngioCt
utilizzando immagini assiali a partire
dalla center line del vaso studiato.
Immagini TC ed angio sincronizzate in
fase diastolica nella stessa proiezione

L’operatore, grazie alla presenza di
markers, può scrollare l’immagine
angiografica lungo la centerline e
visualizzare parete vasale e
composizione di placca sulle MPR
TC



•Chest radiographs – 2 views 0.08 mSv
•Mammogram 0.15-0.40 mSv 
•Natural Background (Annual)                    3-3.6  mSv
•Nuclear

Tc-99m (rest only) 4 – 5 mSv 
Tc-99m (rest+stress)          9 – 13 mSv 
Tl-201 (rest+stress) ~34 mSv

•CT
Coronary Angio w/ ECG mod      9.5 – 27.8 mSv
Calcium Scoring                           1-3 mSv

•Diagnostic Cat                                             6-10 mSv

Dose Comparison

C Mc Collough Radiology 2007
E L Nickoloff  Brit J Radiol 2007
JF Paul Eur Radiol 2007
J Hausleiter  Circulation 2006

D Coles  JACC 2006
X Fei Eur J Radiol 2007
M Francone Radiol Med 2007
S Mori   Eur J radiol 2007



Cardiac MDCT

RADIOLOGICAL RISK OF MDCT

LAR (F, 20 y): 0.7% 
1 pts in 143

LAR (M, 80 y): 
0.075% 

1 pts in 3261



RADIATION EXPOSURE SOLUTIONS
ALARA Principle: As Low As Reasonably Achievable

AUTHOR REVIEW STRATEGY DOSE (mSv)

Abada H et al AJR 2006 Optimization of scan 
parameters and modulation 

dose
(80 KVp – 520 mAs- 70-

80% RR)

2

Stolzmann P et al. Eur Radiol 2008 Dual sorce CT 7.8-8.8 

Mori S et al.* EJR 2008 Improvement of n° slices 
(256-CT)

14.1 

Rybicki FJ et al Int J Card Imag 2008 Improvement of n° slices 
(320-CT)

6.8

Pontone G et al JACC 2009 Prospective ECG gating 5.8



RADIOLOGICAL RISK OF MDCT: prospective ECG gating



RADIOLOGICAL RISK OF MDCT: prospective ECG gating



Group 1: Effective Dose padding 0 msec: 3.8 mSv
Effective Dose padding 100 msec: 5.8 mSv

Group 2: Effective Dose: 20.5 mSv

Radiation Dose Report

RADIOLOGICAL RISK OF MDCT: prospective ECG gating

ICA: Effective Dose: 6 mSv



ESC 2009

• 85 pazienti
• 78 maschi
• Età media 61 10 anni

168 pazienti

SnapShot Pulse – Axial
ECG-gating prospectic

coll 64 X 0.625mm
rot time 0.35 msec
700 mA, 120 kv
Total X-Ray exposure time 1.9 sec

Helical  ECG-gating retrospective

coll 64 X 0.625mm
rot time 0.35 msec
700 mA, 120 kv
pitch 0.2:1
Total X-Ray exposure time 6 sec

• 83 pazienti
• 76 maschi
• Età media 64 10 anni





DLP: dose length product; SD: standard deviation; : p<0.05 padding 100 vs
0; ||: p<0.05 padding 100 vs 200; ¶: p<0.01 padding 200 vs 0

Dose Efficace



BMI<20   100 KVp   500 mA
BMI<25   100 KVp   550 mA
BMI<30   100 KVp   600 mA
BMI<35   120 KVp   650 mA
BMI≥35   140 Kvp   700 mA

RADIOLOGICAL RISK OF MDCT: MDCT-XTe



2.1±1.2 mSv



Cardiac MDCT

Cardiac MDCT

Cardiac MDCT

RADIOLOGICAL RISK OF MDCT: MDCT-XTe



TAC coronarica e CAD cronica

Ruolo complementare TAC-test provocativi

Accurata nel paziente rivascolarizzato

Ruolo prognostico (lesioni non ostruttive)

Guida a procedure intervenzionali

Bassa Dose



Cardiologist and Radiologist Radiologist Fellows

Chief of Radiology Unit: Giovanni Ballerini

Chief of Cardiac Imaging Department: Mauro Pepi

Daniele Andreini
Gianluca Pontone

Andrea Annoni
Alberto Formenti
Enrica Nobili

Erika Bertella
Sarah Cortinovis
Saima Mushtaq

Interventional
Cardiologist
Daniela Trabattoni

Barcelona, ESC Congress 2006
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