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Positive markers

No ST ST
*"""
Non-diagnostic ECG STT changes
Normal markers iti

Negative Observation (12h): Positive
follow-up q ECG & markers I follow-up
(Non)-invasive Appropriate
management

testing

Braunwald et al. ACC / AHA 2002



To 50% sloayestal yia mopakoAovdnon

ATTO QUTOUC TO 2-5% YpeLaloTav Loaywyn

~ 2% TINYOLLVEL OTILTL EVW O EMPETIE va VOONAEUTEL

Avénuevn Ovntotnta

APOLLOTIKEC OUVETIELEC
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» OL aAyoplOpot tou edpappolovtal Hev eival
ETIOPKELC.

» H 6tadoyn acBevwv pe ON ota TEM
TTOLPOLLEVEL L TTPOKANON YLa TOV KALVLKO
LOTPO

» Avaykn yLa aélomota pn enepBotika
epyoaleia Stepevvnong tou OTT
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H amewovion g Mapouciaon Twv

kapdLag nrav Epdavion EBCT npwtwv MSCT
aduvatn £wg To 101987 - (4slices) to 2000
TEAOC TNG YroAoyLopog Tou = afovikn
Sekaetiagtou CS ayyeoypadia

80 ™NC KapdLac




Table 1. Technical and Acquisition Parameters for Cardiac Examinations With MDCT

Ivuiniwer Of 4 16 64 256 320
detector slices

Detector 16 x0.5 64 x0.5 2x128x0.625* 320x0.5
collimation (mm) 16 x0.625 64x0.65
16 x0.75 2x32x0.6%

Slice width (mm) 3 0.8-1.0 0.5-0.8
Spatial 0.6 0.4-0.6

resolution (mm)

Rotation time (s) : 0.375- 0.33-0.40
0.420

Temporal 188-210 165-200%
resolution (ms)

Z-axis coverage 812 32-40
(mm)

Scan time to 1520 6-12
cover the entire
heart volume (s)

*Double z sampling. ¥FTemporal resolution can be improved to 83 ms with dual source acquisitions in single
energy applications. flemporal resolution can be improved to 58 ms with multisegment acquisition and
multisegment reconstruction. Abbreviation: MDCT, multidetector CT.




30 peAetec pe movw amo 2000 acBeveic Ttnv
OUYKPLVOUV LIE TNV ETMEUBATLKN ayyELOypadLlo
(gold standard)

Comment
Mets-anatysis (28 studles) E S4-row CTA had Detier Specincty and FPV
Enan 16-row

Metz-analysls (54 studles) =1 E4-row CTA had better sensithvity than
A6-row: 4-row CTA should not be used

Weustink et al. (38) Symplomatic patents with = . DSCT perfonms well ower @ wide range of
patlents

Heuschmid e 2 o & o = HIgh number of excludad segments dus
RO laMSe NUMDer Of SIented Segments

ntenmediate probabiliny DSCT has high diagnostic Sccurscy, even
at high heart rates.
Intermediate ProDstHiity DSCT NEs RIEN JISENROSOC SCOUPSCY, Sy
at high heart rates.

Misllboom et al. (48] High. Intermediate. and low
Punaziute et a3) S
male
Bayrak et al. (44) —Intermediate probability 5 O B4 rore CTA can exclude CAD In patlents in sinus
rhythem
Herzog et as e protxability o MDCTA adequate to exclude disease In
patients with low probabilty
Mizljboom et al. (48] Acs CTA can exclude CAD In patlents with ACS
HUSMEnn et Sl (47 v, IMbErMedl=te, and nagh SensIVITY Snd SPecITIcIty Ol Mol Vary with
probabiiity CaAD probability: FEY higher, NPV lowers
In patients with high IIKelhood
rev—Intermediate probability 2 Improvements In scanner technology
Permit Mmore cempdens vl ENion;
Arow CTA IS NeDt SO quUIbe

uslelter ot ai. (49 Intermediate probability 120 E4-row CT superior Tor detection of CAD
114
ACS = acuts coronarny syndrome withoet ST clewation; CAD — coronary arteny dsease e putes tomoEraphy
anglography; NSV — negative predicties vasoe: MR — not recorded; PRV — poshive predicthe valos




CTA vs coronary
angiography

Sensitivity 0.85
Specificity 0.90
Positive predictive 0.91
value

Negative predictive 0.83
value

Miller JM. American Heart Association 2007 Scientific the
Sessions; November 5, 2007; Orlando, FL. g

The authors concluded in those with suspected CAD and a calcium score of < 600, MDCTA
is able to assess the presence of significant =50% stenosis and identify those likely to be
referred for revascularization as compared to QCA. Diagnostic performance of MDCTA on a

per patient basis was better than on a per vessel basis.
“ruling out”™ CAD in low-moderate risk patients. The results of CORE-64 provide additional

support on the ability of MDCT to predict significant CAD. While the sensitivity and negative

predictive values are lower than in previously published single-center studies, this is a
multicenter study, with a higher prevalence of CAD. However, these findings should be taken
in light that those patients with calcium scores >600 (n=89, 22% of the patient population)
were excluded from the study. Further studies incorporating this subgroup to the accuracy
assessment of MDCT may be more representative of everyday clinical practice. The study
was sponsored by TOSHIBA.




Per Vessel Analysis

Lesion # vessels # vessels
Grade ' Wameters % by ICA by CCTA
Sensitivity | 84 88 74
Specificity | 91 T 752
250% LA 146 74
NPV 98 [T 752
Sensitivity | 85 [T 33
>70% Specificity | 92 NN 805
= PPV | 33 R 33

The results show the high accuracy of current-generation 64-slice coronary CTAto defect stenasis of greater than 50% and greater than 70%, in said, adding that these are the first prospective mullicenter resuls to compare

6d-row caronary CTAto angiography without exclusion based on calcium score or B

‘In patients wi
steno:

N an intermediate prevalence of coronary artery disease.”

Per Patient Analysis

Lesion # of subjects #of
Grade Parameters % by ICA subjects by

CCTA

Sensitivity | 93 L 51
Specificity | 82 EEERYL 143

250% (AN o2 51
NPV 97 R 143

34 ) |

195 X

63 M

166 163
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e Owavaluoelg mov adopouv tnv MSCT 64
TOMWV QIMOKOAUTTTOUV Ko
yla TNV aviyYveuon GnUOVTLKAC
otedpaviaiac vooou (ZN) pe >50% otEvwon
TOU QUAOU, Ko oVTioTOLY L.

e To MLO GNUOVTLKO OMWC ELVaL TWC N ovaAuon
ova acBsvn avedele



TN + FP, < 50% TP + FN, 2 50%

0-20 21-30 31-40 41-49 50-60 ©1-70 71-80 @81-80 91-100

Diametar stenosis on QCA, %

J Am Coll Cardiol 2008;52:2135-44




Zero calcium score not 100% reassuring
in those presenting to ER with chest pain

CAC scoring can miss soft

plaques, which play an
important role in ACS.

JACC Img 2009; 2:1175-1183



Authr [Ref #)

Patient Papulation

Scanner

Refarence Standard

Coronary Analysis by Patient

Samsitivty  Spacifcty PPV Comment

Litmanavitch
atal 65

Rubshic
atal 68

Sonetr
atal 67

Vit
atal 68

Nonspecit chest pan wih Inconclushe
ECS and nagatve nkial enzymes

Nonspecit chest pan wih Inconclushve
ECS and nagatve nkial enzymes

Acita chest pain—LCT t rule out PE or
0t dlssaction

LW patent (atypcal hes pal)

5

M

50

B

Coronary andlography
n=9)

Coronaty anghography
of el olow-up

Visual ssassmant of
Imag qualfy

Vistal assessmant of
Imag qually

100

AR

W Tphask  conast nfecton pertmed f opacybot gt
and left cardlac chambers and pulrnﬂnary artatles.
NoncoronayAndigs el PE 1 = 4 ao
aneUrysm 1 = 4), and aort dissaction n = 3)

400 No deatsor M n 5-month ol (1. ptent Wi
oo )

Dlagnostc Image quaty n al vascular s fo al patients,
Fncings Incuded PE {1 = 1) aorte dsseton = 3,
coronary stencsls/occuslon n = 3, and aorie
pseudoaeurysm (n = 1)

B paints excuded o imaging attacs, Dlaghostc Image
qualty Inthe remaling patients




Determine the
prevalence

e of coronary
atherosclerotic
plaque and
stenosis in
patients with

acute chest pain
and low to
intermediate for
ACS

Determine the

diagnostic accuracy

of these findings
e for ACS

e to current risk
assessment







Me KpLTAPLO TNV MOpoucia ONPWHATIKAG TTAAKOLC

ME KPLTAPLO TNV MOLPOUGCLA CNMOVTLKAC OTEVWONC
Tou avAoU (> 50%)
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Artouvota 2N oto 50% twv aoBsvwyv TTou
géeTtaoTnNKOV

H NPV 100% yio. O2Z, EMLTPETEL TN YPNYOPEN
kKat aoopaAn €€odo

2 NLOVTLKN OTEVWON Tou AuAoU avixveUTNKeE
oto 10% twv acBevwv. Ao avtouc to 40%



Setting

Hypothesis

- == = 3 e i1 - = AIMNS
Major Symptom ggestive of ACS

=CG 1, - e

inclusion Negative ECG, negative Diomarkers

Randomization
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THE CT-STAT Trial e et

BACKGROUND: In the U.S., approximately 6 million patients present to the emergency department
(ED) annually with chest pain or equivalent complaints, incurring $8-10 billion for hospital stays to rule
out acute coronary syndromes. PURPOSE: CTAT is a randomized, multicenter study that sought to
compare the safety and efficiency of coronary computed tomographic angiography {(CCTA) to
standard of care (SOC) evaluation of low-intermediate risk patients with acute chest pain.

DESIGN: At 16 trial sites, 749 acute chest pain patients with low-to-intermediate risk (negative initial
cardiac enzymes and EKGs) were randomized to a diagnostic strategy including CCTA (n=376) or SOC
with myocardial perfusion imaging (MPI) (n=373) for disposition to immediate discharge, additional

noninvasive testing or invasive angiography.
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Primary Endpoint: tomographic angiography (CCTA) and
standard of care (SOC)

Secondary Endpeint: invasive angiography during index,
visit final discharge diagnosis of acute coronary,

syndromes time to diagnosis and cost of care

Primary Outcomes: safety (freedom from 6-month major
adverse cardiac events - MACE) and efficiency (time to
disposition and ED cost of care).
Results:Time-to-diagnosis decreased by half, due to more
rapid facilitation in testing.Cost-to-diagnosis decreased
by one-third, primarily due to expedited time-to-diagnosis
and reduced length of stay

Conclusion: Compared to SOC, CCTA is faster, cheaper,
and safe

& 2008, Amernican Heart Association. Al righits reserved









CT 1s the technique used most often in patients with
suspected aortic dissection.

The sensitivity is greater than 90%., specificity
greater than 85%. The extent, localization and side

branch nvolvement of aortic dissection can be
assessed, signs of emergency detected. Limitations
are related to diagnosis of aortic regurgitation, tear
localization as well as detection of intimal tears and
subtle /discrete aortic dissection (class 3).

22 cmin
64 x 0.6mm
0.4mm resolution
330 msec rotation
ECG-Gating

39 bpm

Eur Heart J, Vol. 22, issue 18, September 2001
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Suspected nor-highvrik PE i.¢. without shock or hypotension

Suspected high-risk PE 1.¢. with shack ar hypotension
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WWw.escardio.org | Acute Pulmonary Embolism (1) ‘«e. Www.escardio.org | Acute Pulmonary Embolism (10) 5%
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— With sub-millimeter collimation



The Triple Rule Out CT Protocol

Volume = 50 c¢c Dual Flow
Scan Time x 5 (6) 30% 1 70% Mix 20 cc NaCl

|

I

.........
PA dnhancement
CT SCAN

Y (64 and higher)
' . Systl aristial enhpncemsnt |
0 10 20 30 40 50 60

S - >
20 s




Stenosis Grading at MUSC

< 30% (= 40% of cases)

Diffuse, non-obstructive disease

No conventional catheter confirmation
Medical therapy — Aspirin, statins

30% - 70% Greyzone (= 30% of cases)
Decision for catheter and / or specific
treatment depend on other tests

>70% (= 30% of cases)

Almost always conventional catheter
confirmation / intervention




Time in ED




Cost of ED Treatment







Patients experience from CT coronary angwgraphy versus conventlonal coronary angiography

Introduction: With the deve ] Ik 3 i CT-angio) |
improved. The e al role of CT-ang| nion: 3 _‘ araphy (KAG) re : setfled. ywe -
set outto evaluate the patients personal atitude towards the bwo diagnos l" 108]

dune through the nuhtfemu
jards the Twcl proc edun

lttcl e:ﬁ[:ﬁ ofthe 108 Llliit‘ r ‘=‘ ‘ ase -=;- : ; Ede [I“ “ ||.dﬂE'|.

complications and deaths were r

|l - u I R [ - -
Results: 32 patient jered the questionnaire. n the cted but representfiv findings are presented. No patients disd I: HHT JH  alle ddﬁ' dﬂEf H
during or after the diagno: 25 Hol Jents ha tervention performed after KAG due to major bleeding at the

fion with CT-angio. ! m-k fm-‘ dalj'l dﬂE'[
5 9 0f 10 patients would prefer CT-angio as compared with KAG. This

a fgher level of mobilization in the early days fallowing CT-2ngio versus “"Ir H{md m' dlf[” p fE||"J




Acute chest pain
Possible ACS

Pulmonary embolus
Aortic dissection

Pericardial effusion
I

‘ Non-diagnostic ECG
MNormal markers

Absence of _
atherosclerosis CT Angio

Negative | Stenosis /ation (12h):
follow-up | detection & markers

(Non)-invasive
testing

Braunwald et al. ACC /

saclglidglaral goel TET] yielcr) OLeihoys) Ty

Definite ACS

No ST ST
elevation elevation
. STT changes

Positive markers

Positive
follow-up
Appropriate

management
AHA 2002



» Beta-blockers are required for
coronary CTA, but may not be
safe in patients with pulmonary
embolism
High radiation dose: approxi-
mately 25 to 40 mSv from a single
scan; 14 to 18 mSv from separate
coronary CT and chest CT scans
MNot available 24 hours a day (lack
of experienced technologists,
readers, and physician supervi-
sion)

Increased contrast volume
(=100 mL)

Obesity and calcifications limit
interpretation

* Patient exclusion criteria:

— Rapid heart rate
— Arrhythmias

— Renal dysfunction
— Contrast allergies




Study sites




AwaBsolpotnta
Eknaidevon
Zntaporta ‘idloktnoiac’

The final issue has nothing to do with imaging or risk,
but with “ownership.” Radiologists have long been the
primary readers of CT studies, particularly in the ED setting.
On the other hand, coronary angiography is almost
universally the province of the cardiologist Computed

1

tomographic coronary angiography has been rapidly adop-
ted by radiologists, cardiologists, and even nuclear medicine
specialists (some of whom are nonradiologists and non-
cardiologists). This overlap has created some contentious
battles regarding control of this technology, particularly with
respect to credentialing and billing.




Table 1 Performanee charactensstics of the mtomated alponthm for detection of siemficant (50% or more) stenosts compared with
comventional coronary angiography on a per-vessel and par-patient basis
Performance chamclenistics of the aulomated alponthm

Sensitnaty Spectficity Accuracy PPV NPV

Per vessel LM 033 0.9 050 0.2 196
LAD 0194 090 0.9 081 097
LCx 043 .45 (.40 0.y 092
RCA 0.70 ()63 0,66 0.5 091
Per patient 100 ()63 0.7 0.5 L0

PPV nositive predictive value, NPV negative predictive value

Automated computer-aided stenosis detection
at coronary CT angiography: initial experience

Eur Radiol



H xpnon tng MSCT ota TEM BonBa otnv eykoupn Kot
amtoteAsopatikn dtepevvnon tou OF1 o€ acBevEeic
XONAOU Kol LEGOU KLVOUVOU , ME aKpiBELa Ko
HLKPOTEPO KOOTOG GE GUYKPLON ME TNV CUMBATIKN
TIPOCEYYLON

XpeLalovtal TEPOALTEPW HEAETEC TTOU VAl
eniBeBartwvouV To 0PEAOC Kol KUPLWGE TPOOTIABELEC
yla Spactikn HeEiwon TG EKOEoNG 6€ akTIvoBoAia
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