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O1 YVWOTOTEPEC 10VTICOLOEC AKTIVOPROAIEC €ival
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(10 OXETIKO xaunAEC SO0¢EIC,
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Primary radiation

v — Scatter radiation

Remnant radiation

(contains the latent image)

When radiation passes through the body,
some of it is absorbed.

The x-rays that are not absorbed are used o
create the image.

The amount the patient absorbs

AN\ N

Radiation that passes through the body /
does not conftribute to this dose.

N\

ole
ive dose,"

The scientific unit of measurement
body radiation dose, called "eff
Is the ).
Other radiation dose measyrement units
Include rad, rem, roentgen, sievert, and

gray.



Doctors use ciiceciive dose when they talk about the risk
of radiation to the entire body. Risk refers to possible side
effects, such as the chance of developing a cancer later
in life.

Effective dose considers how sensitive different tissues are
to radiation.

If you have an x-ray exam that includes tissues or organs
that are more sensitive to radiation, your effective dose
will be higher.

Effective dose allows your doctor to evaluate your risk and
compare it to common, everyday sources of exposure,
such as natural background radiation.



We are exposed to
Nnatural sources of
radiation

all the time. /




H ueon evepyog 6oon
EVOC ATOMOUL TTOL
OMEINETAI OTIC TEXVNTEC
KAl OTIC PLOIKES TTNYES
PadlEVEQYEIAC TOL
YNIVOL TTEQIBAANOVTOC
eival 0.31 mSv kai 2.4
MSV yIa KOBE XPOVO
AVTIOTOIXQ, £V N
EVEQYOC 6O0N TTOL
QVTIOTOIXEI O€ PIQ TOTTIKN
AKTIVOYPAPIa BDEAKOG
eival repitrov 0.02 mSv.

Radiation dose examples

Five-year dose limit
for nuclear energy
workers (100 mSv)

Typical chest
CT scan (7 mSv)

x-ray (0.1 mSv)

Dental x-ray (intraoral)
(0.005 mSv)

)
:({/?j *a" Annual dose limit for nuclear

& it )V energy workers (50 mSv)

I8 |

L) Average annual dose from natural
] background radiation in Canada (1.8 mSv)

Typical annual dose received
A by a worker in a uranium mine

of nuclear power plant
in Canada (1 mSv)

g cross-Canada
flight (0.02 mSv)

D Typical dose from living one year within

a few km of an operating nuclear power

s/ plant in Canada (0.001 mSv)
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O1 6ieBveic obnyiec (ALARA)
OLVIOTOLV TNV XPNON TOL TTIOWTOKOAAOL L€
TNV XapnNAoTeEnN duvatrn 600N akTIVOROAIAC,

YIQ TOV TTEPIOPIOUO TNG €KBEONC OTNV
10VTICOLOA AKTIVOPBOAIO OTA XAUNAOTEQC
SLVATA ETTITTESA, O€ CLVETTEIQ E TOV APXIKO
OKOTTO — TN SIAYyvVWon

/



H vwnAn §1ayvaoTiKn akpifeia TN alovikNg
otepavioypapiac (CCTA), avedelte TNV peBodo wce eva
e€QIPETIKA TTOALTIMO COPPAXO KATA TNV S1IAYVWon TNG

OTEPAVIAIAC VOO OU.

H eCetaon Tooo@epel EEAINETIKN X EIKN KAl

IKOVOTNTA, OSNYWVTAC OTNV ELPEIA XpNon TNG. /

ADLTO TO YEYOVOC 06NYNOE OTNV AvAYKN EPAPHOYNC

TEXVIK®V HEIDONS TNS XOPNYOLUEVNCS SO0NG AKTIVOPROAIAG,
o€ JIa TTOOOTTIABEIa va SIaTnENBoLY TA OPEAN,
EAQXIOTOTTOIVTAC KATA TO SLVATOV OUWC,

TO PIOKO aATTO TNV XPnon tne 1ovTiloviag akTIvoROAIAC.



H §6on akTIivOBOAIAC
KOUQAIVETAI OLVNOWC PETAEL
0,5MmSv kal 21mSv.

H TV TINWV
eCAPTATAI ATTO TO TTOWTOKOAAO TNG
eCETAONG, TIC TTAPAUETPOLC KAI TIC
SLVATOTNTEC TOL AEOVIKOL TOPOYPAPOL, TOV
KAPS8IOKO pLBUO Kal TO body mass index
(BMI) ToL aoBevoLC.
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61 hospitals 32 countries
enrollec
CTA during one calendc
Computed tomography angiography scan
data and images were analyzed in a central
core lab and compared with a similar dose
survey performed in 2007.




Table 2 Scan characteristics for coronary CT angiographies

2007 dose survey 2017 dose survey
(1611 patients) (4006 patients)

Scan length (mm) 131 (118-144) 137 (125-157)
Total DLP (mGy*cm) NA 246 (153-402)
CTDlvolera (mGy) 54 (38-74) 14 (8-24)
DLP 14 (MGy*cm) 560-1239) 195)110-338)
Regional DLP for coronary CTA only
Europe (mGy*cm) 814 (537-1151) 176 (93-312)
North America (mGy*cm) 993 (292-1343) 199 (124-340)
Latin and South America (mGy*cm) 1556 (711-1932) 295 (189-624)
Middle East (mGy*cm) 1799 (1482-2138) 244 (132-400)
East Asia and Australia (mGy*cm 940 (599-1130 169 (96-276

A 37-fold variability in median DLP was observed between the hospitals
with lowest and highest DLP (range of median DLP 57-2090 mGy*cm).

Independent predictors for radiation dose of coronary CTA were:
body weight, heart rate, sinus rhythm, tube voltage, iterative image
reconstruction, and the selection of scan protocols.
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L e | O S1€0veiG 06nyiec (ALARA) easonable
GLVIOTOLV TNV XPNON TOL TTPWTOKOAOoUL IRSMILeIlS
TNV XapnAoTepn duvartn 600N AkTIVOROAIAC,
YIQ TOV TTEPIOPIOUO TNG EKBEONC OTNV
10VTICOLOA AKTIVORBOAIO OTA XAUNAOTEQO
SLvVATA ETTITTESA, O CLVETTEIO OUWC UE TOV
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H ownAn S1ayvwoTIKn akpiBeia TNS ACOVIKNG
oTepavioypapiac (CCTA), avedelce TNV pEBOSO wWC eva
£CAIPETIKA TTOALTIUMO OOPPAXO KATA TNV S1IAYVWon TNG
OTEPAVIAIAC VOOOU.

H e€etaon mooopepel EEAINETIKN XWEIKN KAl SIOKEITN
IKOVOTNTA, OSNYWVTAC OTNV €LEEIA XpNon TNG.

ADLTO TO YEYOVOC 06NYNOCE OTNV AVAYKN EPAPUOYNG TEXVIKGWV
LEIONC TNC XOPNYOLUEVNC SO0NC AKTIVORBOAIAC, O€ uia
TOOOTIABEIa VO




CT CORONARY
ANGIOGRAPHY

DEDICATED SCANS
TAVI
PLANING ELECTROPHYSIOLOGICAL PROCEDURE

TRIPLE RULE OUT

RV ASSESSMENT
CONGENITAL/ADULT CONGENITAL
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» PHOTON COUNTING CT




News | Computed Tomography (CT) | February 20, 2024

Photon-Counting CT Improves Coronary Artery Disease
Assessment







Photon-counting detectors provide
significantly better,

lower-noise iImages

when examining obese patients and for low-
dose scans,

thus opening up the possibility of reducing
the radiation dose even further than today.

/
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TEAMWORK

Must Make Team with Radiographer, Nurses and
Secretaries

Choose from Senior staff

courses, Life Support, Communication Skills)




TEAMWORK

Be a Team with Referral Cardiologists

The Reporter has to guide: Bradycardiac Pre-medication

Renal Safety

llergy



Clinical Question

Patient Cardiac
Status

Clinical Report

Scan Parameter Patient General
Optimization Status

Patient preparation
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ASSESS IMAGE QUALITY- ARTIFACTS




Risk Factors
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ASSESS PATIENT

RISK FACTORS
FAMILY HISTORY
DIABETES MELLITUS

Table4 Cardiovascular risk categories

Very-high-
risk Documented ASCVD, either clinical or unequivocal
on imaging. Dacumented ASCVD includes previous
ACS (Ml or unstable angina), stable angina, coronary
revascularization (PCl, CABG, and other arterial
revascularization procedures), stroke and TIA, and
peripheral arterial disease. Unequivocally docu- 1517 20 23 26
mented ASCVD on imaging includes those findings 10 12 14 16 19
that are known to be predictive of clinical events, 1113
such as significant plaque on coronary angiography
or CT scan (multivessel coronary disease with two.

10 11 13 15 18

major epicardial arteries having >50% stenosis), or
R I E R P E R I E on carotid ultrasound. UHH
DM with target organ damage,” or at least three major

risk factors, ar early anset of TIDM of long duration
(>20 years).
Severe CKD (eGFR <30 mLimin/1.73 m?).

A calculated SCORE >10% for 10-year risk of fatal
CVD.

FH with ASCVD or with another major risk factor.

People with:

Markedly elevated single risk factors, in particular TC
>8 mmol/L (>310 mg/dL), LDL-C >4.9 mmol/L
(>190 mg/dL), or BP >180/110 mmHg.

Patients with FH without other major risk factors.
Patients with DM without target organ damage,” with DM

duration >10 years or ancther additional risk factor.
Moderate CKD (eGFR 3059 mUmin/1.73 m?). 0 0
A calculated SCORE >5% and <10% for 10-year risk. 5 6 7 8
of fatal CVD. T TTT
Young patients (T1DM <35 years; T2DM <50 years) '5”"; Friaa

with DM duration <10 years, without other risk fac-
tors. Calculated SCORE >1 % and <5% for 10-year

risk of fatal CVD. F Figure 2 SCORE chart: 10-year risk of il cardiovasculr disease inpopulitions of countries at kow cardiovascubr isk based on the follawing risk
N O W Calculated SCORE <1% for 10-year risk of fatal CVD, factors: age, sex, smaking, systelic biood pressure, total cholesterol, CVD = cardiovaseuar disease: SCORE = Systematic Coronary Risk Estimation.
— )

Systolic blood pressure




ASYMPTOMATIC
ATYPICAL CHEST PAIN

ANGINA (TYPICAL OR ATYPICAL)

DYSPNEA

Age
30-39
40-49
50-59
60-69
70+

CAD = coronary artery disease; PTP = pre-test probability.
%I addition to the classic Diamond and Forrester classes,”® patients with dyspnoea only or dyspnoe:

denote the grou
testing for dia

Typical

Men
3%
22%
32%
44%
52%

which non-inv;

s may be cor

Women
5%
10%
13%
16%
27%

e testing is
red after as

Atypical

Men
4%
10%
17%

26%

34%

ost beneficial (PTP >15

he overall clinical likel

Women
3%
6%
6%
1%
19%

Table5 Pre-test probabilities of obstructive coronary artery disease in 15 81
sex, and the nature of symptoms in a pooled analysis®* of contemporary data”™

Non-anginal

Men
1%
3%
11%
22%
24%

0od based on the modi

Women
1%
2%
3%
6%
10%

Dyspnoea*

Men
0%
12%

20%

27%

32%

Women
3%
3%
9%
14%
12%

the primary tom are included. The regions shade
en denoty ps with PTPs of CAD between 5

of PTPs presented in Figure 3.

TSBSmetomatic patients according to age,

©ESC 2019




- history of severe anaphylactic reaction to iodinated contrast
- Inability to cooperate

- hemodynamic instability

- decompensated heart failure

- acute myocardial infarction (coronary CTA may be indicated in
selected patients with acute coronary syndrome)

- renal impairment (specific thresholds are deferred to individual
performing institutions)

- manifest hyperthyroidism (only in specific situations)

AN



Relative confraindications

- pregnhancy

- inability to tolerate heart rate-slowing
medications or nitfroglycerin

-Check contra-indications

-for beta-blockers

(severe asthma/COPD, hypotension, high
degree atrioventricular block) and

-nitfroglycerin (hypotension, recent use of
phosphodiesterase

Inhibitors, severe aortic stenosis)

-If a contraindication to beta-blockers is present,
CTA can be done with a different protocol

' k/benefit w ele
to administering

- tachycardia and/or arrhythmia medication.



- SYMPTOM
RISK FACTORS
RENAL STATUS
ALLERGY
Boby HABITUS

HEART RATE / BLOOD | (

RHYTHM




PATIENT PREPARATION

EXPLAIN PROCEDURE

dministration



CONSENT AND PREPROCEDURAL PATIENT CARE

; ation of the procedure will be given to the patient, which is
Sul e full understanding and cooperation. The explanation will

Wisks and complications of the procedure, so that the patient is fully
.( signing the consent




What to explain:

VIUITIO ol
needs to lie still.

Though the scan is painless, may be some discomfort from
remaining still for several minutes or from placement of an IV.
If you have a hard time staying still, are very nervous,
anxious, or in pain, you may find a CT exam stressful.

The technologist or nurse, under the direction of a doctor
may offer you some medication to help you tolerate the’'CT
exam.



PATIENT PREPARATION

Explain Procedure

2.

3.



What to explain:

lodinated contrast material

The doctor may ac :
vein), so you will feel a pin prick when
nurse inserts the needle into your vein.

* You may feel warm or flushed as the contrast is
Injected.

* You also may have a metallic taste in your mouth.

* You may feel a need to urinate.

However, these are only side effects of the contrast injection,

and they subside quickly.




What o explain:

hear sligl
CT scanner's internal parts, not usus
you during the imaging process.

You will be , unless there are
special circumstances. For example, sometimes a parent wearing a
lead shield may stay in the room with their child. However, the
technologist will always be able

through a built-in intercom system.

After a CT exam, the nurse will remove your intravenous line. They will
cover the tiny hole made by the needle with a small dressing.“You can
return to your normal activities immediately.



°c Confraindication/Nephrologist

’@GFR 30 45mL/mm/1 Zame VAR E@tiemn
e GFR 45-60mumin/73m Oral Hy/@ai@tion
‘@GFR >60mL/m|n/1 ./3m?

Metformin
Stop for 2 days when e GFR<60 mL/min/1.73m?



- ALLERGY

NO ALLERGY OR OTHER ALLERGY (SUBSTANCE, MEDICATION)

CONTRAST ALLERGY



Complications

- Acute adverse reactions:
Please see ESUR guidelines for
further details on the management
and medication dosing for various

reqactions.




CONTRAST MEDIA

Risk factors for acute reactions

For all _ rast medium.
For pa Adrenaline 1:1 ,000 'equiring a

increa: Antihistamine H1 - suitable for injection
reactic )IS: use

factors ~\roPine bly after
R2-agonist metered dose inhaler ‘ug allergy.
|V fluids - normal saline or Ringer's solution > Pecause
xffectiveness

Anti-convulsive drugs (diazepam)

Be pre

For all Sphygmomanometer

r resuscitation

One-way mouth ,breather’ apparatus

e Keep the patient in a medical environment for 30
minutes after contrast agent injection.




CONTRAST MEDIA

Contrast Allergy
No allergic history not

aligle

Previous mild history to other drug/substance nothing

> ignificant allergy to other drug/substance no"qing
> Allergologist

o)

/
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PATIENT PREPARATION

Injection Site

- Preferred site:
recommended (e.g. 18 Gauge)

- Impairment of peripheral veins

« Consider a smaller cannula (e.g. 20G) with subsequent adjustment
of contrast media (CM) injection protocol

« Lower iodine delivery rate (IDR) accordingly

Blood pressure and heart rate should be measured before
administration of heart rate-slowing medication and/or nitroglycerin

/

HOW-I1-DO-IT:

CORONARY CTA IN PATIENTS WITH CHRONIC CORONARY SYNDROME
Casper Mi tifika Suchd



lodine delivery rate (IDR)

- The decisive factor in

- IDR (iodine delivery rate (gl/s - gr lodine/sec): CM concentration (mgl/ml) x flow rate (ml/s) — IDR
can be modified through these parameters

- IDR adapted to various scan parameters (e.g. body weight, kV)

- higher IDR (22 gl/s) provides improved image quality

10 to 10-rule: A reduction in tube voltage of 10kVp should be followed by a 10 % reduction in IDR
and vice versa

Contrast Medium volume

- Dependent on various scan and patient-related parameters

- Shorter acquisition fimes may lead to a reduction in total CM volume

- Dependent on both tube voltage and body weight

- The injection duration should be slightly longer than the estimated scan fime (opfimally 10-20
seconds for most scanners).

Total lodine Load
- CM concentration (mgl/ml) x CM volume (ml)
- Minor relevance as a weight-related aspect in coronary CTA

HOW-1-DO-IT:
CORONARY CTA IN PATIENTS WITH CHRONIC CORONARY SYNDROME




. CM administration

(injection route, type, dosage, injection rate)

% A non-enhanced, ECG-synchronized cardiac CT may be performed first to obtain the coronary
artery calcium score (CAC) depending on the center (not in patients < 35 years unless specified).
Depending on the center, one can consider not to proceed with coronary CTA in patients with
high CAC (above 400 or 1000).

CM viscosity lowered by pre-heating:
- Accelerated CM distribution
- Lower injection pressure

CM concentiration: 240-400 mgl/ml
- Different CM concentrations can be used, providing IDR (gl/s) remains constant

CM Flow Rate

- Flow rates up to 6 ml/s most commonly used in clinical practice
- Flow rates up to 8.8 ml/s considered safe

- Shorter/steeper peak enhancement with a shorter time window

CORONARY CTA IN PATIENTS WITH CHRONIC CORONA
Casper Mihl, F



Saline Chaser

- Prohibits 20-30 ml of CM retained in the dead space (injector tfubing,
peripheral veins)

- Reduces total CM volume and artifacts of dense contrast material in the
right atrium and ventricle

- Preferably injected at the same flow rate as CM bolus

Timing

QO - Test bolus technique
-Test bolus injection (e.g. 10 ml CM) followed by a saline chaser (identical flow rate)
-repetitive single-slice acquisitions at a pre-specified anatomical level (e.g. ascending
aorta) every 1-2 seconds

-An enhancement curve is generated to determine the time to peak enhancement, 2-4
seconds should be added for the calculation of the total delay time

O - Bolus tracking:

- Automarted scan friggering by monitoring the arrival of CM bolus by region of interest (ROI)
placed at a pre-defined anatomical level (the ascending aorta, descending aortq, or a
cardiac chamber) with repetitive single-slice scans

-The scan is triggered when the attenuation reaches a predefined threshold

HOW-1-DO-IT:
COROMARY CTA IN PATIENTS WITH CHRONIC CORONARY SYNDROME
Casper Mihi Secchi, D ka Suchd




Complications

* Contrast media extravasation
- The risk increases with a smaller cannula, more peripheral injection
sites, and the use of an already existing venous access

- Serious complications: compariment syndrome, ulceration, tissue
necrosis but much less common with modern contrast media.

- Treatment may vary according to the protocol in a radiology

department.

HOW-I-DO-IT:
CORONARY CTA IN PATIENTS WITH CHRONIC CORONARY SYNDROME
Casp i hd




D ]
- BoDY HAE

BMI

<20 KG/M?2

Body Weight

- Substantial impact on attenuation and time to peak
>30 KG/M?2 - Body weight-adapted CM protocolis preferred

>40 KG/M?



PATIENT PREPARATION

Explain procedure

2. dministration

3.



HEART RATE CONTROL

REFERRAL CONSIDERATIONS
HR>100
HIGH RATE ATRIAL FIBRILATION
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ARTIFACTS AND HOW TO AVOID THEM

 Provide additional saline flush after CM bolus is administered to
avoid artifacts from residual CM bolus in the central venous
system/right atrium.

- Additional beta-blockers can be administered intravenously to
decrease heart rate and avoid unnecessary movement artifacts.

» Lower tube voltages may lead to an increase in blooming artifacts.

 Training of the breath hold command prior to scanning is beneficial
to reduce breathing artifacts.
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SCANNING PROTOCOL

Patient positioning

Opftimal centering of the patient in the ganitry
decreases the radiation dose significantly.

Supine.

Preferably both arms positioned above the head

/



TECHNICAL REQUIREMENTS

Data acquisition strategies and scanning protocols may vary

depending on scanner manufacturer, system, and instifutional
preferences.

Dual head injectors with bi- and multiphasic protocols are
poreferred.



TECHNICAL REQUIREMENTS

Radiation dose reduction methods to keep radiation dose as low as possible:

- Iterative reconstruction techniques

- Tube voltage:

- Automated tube voltage selection techniques

-Low ftube voltage scanning

- Tube current: Automated tube current modulation techniques

- ECG-controlled dose modulation

- Preferential use of prospective axial ECG-triggering (or, if available on the scanner, high-

pitch acquisition in case of low regular heart rate)
/



SCANNING TECHNIQUES
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SCANNING TECHNIQUES

Table | Description of the main metrics used for characterization of CT radiation dose

Computed tomography
dose index (CTDI)

CTDI100

CTDIw

CTDlIvol

Dose length product (DLP)

Effective dose (ED)

Area under the radiation dose profile for a single rotation and fixed table position along the axial direction of the
scanner divided by the total number of detectors for slice thickness and is expressed in coulomb/kg

Integrated radiation dose from acquiring a single scan over a length of 100 m

Average radiation dose to a cross-section of a patient’s body determined with the equation CTDIw=2/3CTDI100
at periphery-1/3CTDI100 at centre

Average radiation dose over the volume scanned determined by the equation CTDIvol=CTDIw/pitch, where pitch
is defined as table movement expressed in millimetres for each 360° gantry rotation, divided by the product of
the number of slices and slice width. It is measured in milligray

ntegrated radiation dose for a complete CT examination measured in milligray x centimetres and calculated by the
formula DLP=CTDIvol x length irradiated

Measured as the product between DLP and k, the region-specific conversion factor

E SC European Heart Journal (2018) 39, 286-294 CURRENT OPINION

European Society doi:10.1093/eurheartj/ehx582 Imaging
of Cardiology

Strategies for radiation dose reduction in
nuclear cardiology and cardiac computed
tomography imaging: a report from the
European Association of Cardiovascular

Imaging (EACVI), the Cardiovascular
Committee of European Association of
Nuclear Medicine (EANM), and the European
Society of Cardiovascular Radiology (ESCR)

Alessia Gimelli'*, Stephan Achenbachz, Ronny R. Buechel’, Thor Edvardsen“,
Marco Francone®, Oliver Gaemperli®, Marcus Hacker®, Fabien Hyafil’,
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Perform scan length
optimization

Set-up tube voltage an
tube current

Choice of ECG triggering

Perform a topogram before the contrast-enhanced scan to
minimize scan length and overall ED

Consider a trade-off between higher image noise and lower
contrast resolution

For clinical practice: tube voltage of 100 and 120 kVp for patients

with BMI <30 and =30 kg/mz, respectively

High heart rate: retrospective ECG triggering with tube current
modulation

Low heart rate: prospective ECG-triggering

Last-generation scanner: single-beat acquisition




VOLTAGE
120KV  BMI>30umz, @20 L0 a0
1OOKV ALL BMI<30KG/M2/>20KG/M2, CAC<1OO

140 KV BM I>4OKG/M2, CAC>2000
SOKV BM I<20KG/M2 CAC=O



Low tube potentials

increased image noise

. —

shielding and modificatic
current modulation, to continuously adju =
type and amount of fissue to be penetrated, can further reduce dc

this is not possible for calcium score

Indeed, the change of scan parameter can
Influence the CAC value, and therefore, In
this seffing, only tube current optimization

can be performed.




Perform scan length
optimization

Set-up tube voltage and
tube current

Choice of ECG triggering

Perform a topogram before the contrast-enhanced scan to
minimize scan length and overall ED

Consider a trade-off between higher image noise and lower
contrast resolution

For clinical practice: tube voltage of 100 and 120 kVp for patients

with BMI <30 and =30 kg/mz, respectively

High heart rate: retrospective ECG triggering with tube current
modulation

Low heart rate: prospective ECG-triggering

Last-generation scanner: single-beat acquisition




SCANNING TECHNIQUES

Retrospective ating

Prospective ECG Triggering /

High-Pitch Helical Gating




Prospective

REt roS pECtIVE Only in special circumstances/
Target: 5mSv /



ECG synchronization/scanning techni

diastole (60-70% RR-interval).
high heart rates 30 or 40%

In patients with irregular heart rate, it may be useful to u
absolute time delay reconstructions (e.g. 700 ms after the R-peak]

- The scanning technique should be optimized depending on the CT system or vendor
recommendations.

Prospective triggering is preferred in patients with slow and stable heart rates to decredse the radiation
dose

- General protocol: Prospective ECG-gating with a sequential (or “step-and-shoot”) data acquisition



SCANNING TECHNIQUES

Prospective ECG Triggering /

High-Pitch Helical Gating




RETROSPECTIVE ECG-GATING WITH SPIRAL DATA
ACQUISITION ONLY IN.......

RENAL IMPAIRMENT, OLDER INDIVIDUALS
( DECREASED INJECTION DURATION —> DECREASED CONTRAST VOLUME)

DECREASED INSPIRATORY EFFORT
CLINICAL SCENARIO/QUESTION
AORTIC VALVE MEASUREMENT- PRE-SURGICAL PLANNING
SYSTOLIC FUNCTION WHEN OTHER METHODS HAVE RESTRICTIONS (HCM, DEFIBRILATORS)

ve
Gating L]

ATRIAL APPENDAGE THROMBUS, ANEURYSM THROMBUS, MASS




SCANNING TECHNIQUES

etrospective

Prospective ECG Triggering

High-Pitch Helical Gating




ECG-triggered X-ray tube current modulation is an
algorithm that can

for the
reconstruction.

This approach is effective in terms of radiation dose
reduction and should be considered as a standard
practice with refrospectively gated spiral CT protocols

=



SCANNING TECHNIQUES

High-Pitch Helical Gating




Prospectively ECG-friggered axial scan protocols, also
known as ‘sequential’ or ‘step-and-shoot’ protocols,

IN patients with (usually below 65 b.p.m.).

The advantage of the axial scan protocol is that exposure only occurs
during the phase that is intended for reconsiruction, minimizing the overall
radiation exposure.

The drawback is that it relies on a regular and relatively low heart rate.
Depending on the system, no alternative cardiac phases may be available
INn the case of suboptimal image quality.

More recent systems operate axial scan protocols that allow for prolonged
sampling and reconstruction of additional phases (also known as ‘padding’)
and are also equipped with arrhythmia detection and handling algorithms.
In the event of an irregular heartbeat, the acquisition at a given location is
iInferrupted and/or repeated.

N




SCANNING TECHNIQUES

Retrospective ating

Prospective ECG Triggering /

High-Pitch Helical Gating




lterative reconstruction

XPNOILOTTOIVTAC TTAPO :
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spectral CT



Dual-energy CT, Is a computed
tomography technique that uses
two separate x-ray photon energy
spectra,

allowing the interrogation of

materials that have different
attenuation properties at different

energies.
/




All these lower dose
acquisition protocols
require
lowering of the heart rate.




Selection of reconstruction window.

80% phases ¢
(b)reconstructed from the 75% R-
patient with atypical chest pain shows
winging of the right coronary artery (arrow)
reconstruction at the 40% R-R interval (samg
pafient as in b) shows that the artifact hgfs
disappeared, with good-quality visuad '
of the right coronary artery (arrow).
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Table 3: Postprocessing Techniques for Reducing Artifacts from Arrhythmias

Problem Solution

Sinus tachycardia Mulnsegment reconstruction

(GGating issue: triggering from T wave/atrial New synchronization markers (syncs) in appropriate position
pacing

PVC with post-PVC pause Eliminate sync from PVC, two separate syncs in diastolic pause

PVC without pause Eliminate sync from PVC

Premarture atrial contraction Eliminate premature atrial contraction sync or retain premature atrial

contraction sync with reconstruction from best systolic phase

First-degree atrioventricular block Sync just before R wave or in systolic phase
Atrial tachycardia Sync in best systolic phase

Ventricular tachycardia Cannot be fixed

Arrial fibrillation End diastolic sync in slow heart rates

Systolic sync in high heart rates
Transient episode: elimination of sync

Marked bradycardia Two separate syncs in diastole
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Calcium blooming
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TAKING HOME MESSAGE




TAKE HOME MESSAGES

"~ THOROUGH HISTORY TAKING TO OPTIMISE PROTOCOL

rate, rhythm, breath-hold, Hot FIash Hydration

OPTIMAL PATIENT PREPARATION CALCIUM SCORE

overage

OPTIMAL PROTOCOL SELECTION, PREDICT ARTIFCTS

MULTIPLE RECONS/POST PROCESSING /
RADIATION REDUCTION ATTITUDE
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