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SPECT myokardu - doporuceni

» Indikace - ESC — CKS: Souhrn doporu¢enych
postupu pro dg. a lécbu stabilni ICHS (r.2013)

* Provedeni—-EANM (r.2015, 2005)

* Interpretace a popis - EANM/EACVI (European
Association of Cardiovascular Imaging) —r.2015



Verbene HJ et gl.  EurJ Nucl Med Mol Imaging (2015) 42:1920- 1940 _ 11 @ IIIII
! DO 10, 1007/500259-01 5-3139-x St ran Fr

GUIDELINES

EANM procedural guidelines for radionuclide myocardial
perfusion imaging with SPECT and SPECT/CT: 2015 revision

A large number of minor changes have been described in more detail in the fully revised version available at:

http://eanm.org/publications/guidelines/index.php?navid=37 - 105 stran

1. Patient information and preparation
2. Radiopharmaceuticals and CT contrast agents
3. Injected activities, dosimetry, and radiation exposure
4. Stress tests
5. Instrumentation
6. Imaging protocols
7. Image acquisition
8. Quality control of instrumentation and image acquisition
9. Reconstruction methods
10. Attenuation and scatter correction
11. Data analysis of regional perfusion imaging
12. Data analysis of left ventricular function
13. Data analysis of hybrid imaging
14. Reports and image display.


http://eanm.org/publications/guidelines/index.php?navId=37

Eur J Nucl Med Mol Imaging (2015) 42: 19291940 1 1 St r a n @r -
DO 10, 1007/s00259-01 5-3139x

GUIDELINES

EANM procedural guidelines for radionuclide myocardial
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Hesse B, et al. 2005 == Verbene HJ, et al. 2015
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Klinicky efekt subtypl adenosinovych receptort
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< > Koronarni vasodilatace

REGADENOSON

> Casteéna periferni vasodilatace

" Ay

» Periferni vasodilatace

» Degranulace zirnych bunék

» Bronchokonstrikce
| A1

» Negativni a-v prevod

» Negativni chronotropie, inotropie
| A3

» Degranulace Zirnych bunék
» Bronchokonstrikce




Regadenoson (RAPISCAN)

nova alternativa farmakologické zatéze

kratky vySetrovaci protokol

jednorazova rychla aplikace (bolus 10 sec.)

jednotna davka bez ohledu na hmotnost, vék, pohlavi

neni kontraindikace u bronchoobstrukcnich
onemocnéni, u postizeni ledvin ¢i jater

méné komplikaci nez adenosin a dipyridamol

presto nutna opatrnost (zatézovy test)
cena 1740 K¢ + 14%DPH




http://www.asnc.org/guidelinesandstandards

SPECT: Stress, Protocols, and Tracers - 2016

ooy

ASNC IMAGING GUIDELINES \E-)

ASNC 1maging guidelines for SPECT nuclear

cardiology procedures: Stress, protocols,
and tracers

Milena J. Henzlova, MD.* W. Lane Duvall, MD.® Andrew J. Einstein, MD.©
Mark I. Travin, MD.? and Hein J. Verberne, MD®

Predchozi verze:

Single Photon Emission Computed Tomography - 2010

Stress Protocols and Tracers - 2009 - Regadenoson jiz v této verzi !



http://www.asnc.org/guidelinesandstandards
http://asnc.membershipsoftware.org/files/Stress Protocols and Tracers 2009.pdf
http://asnc.membershipsoftware.org/files/SPECT 2010.pdf
http://asnc.membershipsoftware.org/files/Guidelines and Quality/ASNC SPECT ProtocolsTracers Guidelines2016.pdf

Farmakologicka zatez - USA 2013

83.8%

REGADENOSON

10.3%

PERSANTINE

5.9%

ADENOSINE

J Nucl Cardiol 2014;21:55-88.




Kombinace farmakologické a nizké urovné fyzické zatéeze

R B Vasodilator without low level ergometry
1R M Vasodilator with low level ergometry

Low-level exercise ECG-monitoring
. until heart rate
| Regadenoson <100 bpm
| Tracer injection
I
Start 1.5min 2 minutes 4 minutes

Verbene HJ, et al. EANM Guidelines
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. 99"’TC tetrofosmm (stress and rest): 0.0058 and

0.0063 mSv/MBq, respectively

o 9MTe sestamibi (stress and rest): 0.0066 and 0.0070 mSy/
MBq, respectively

«  *Y"Tl-chloride (redistribution): 0.102 mSv/MBaq.

Nové fantomy pro vypocet absorbované davky, nové vahove
faktory, novy biokineticky model (cca 0 20% nizsi hodnoty)
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| Radiation exposure: new ICRP models

1. Dual-detector variable camera in a 90° configuration
2. Dedicated cardiac systems: Cadmium zinc telluride (CZT)

The D-SPECT® (Spectrum Dynamics)

Discovery NM530c (GE Healthcare)

Clinical evaluations of both systems have demonstrated performance
similar to that of traditional systems, but with shorter imaging times or
lower administered activities.



D-SPECT™ Cardiac Scanner CZT technologie

Dynamic SPECT Spectrum-Dynamics
(D-SPECT) Haifa, Israel

9 detektoru

19 detektoru

Vyrazna redukce aplikovanych aktivit: efekt.davka pod 1 mSv
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.l Radiation exposure: new ICRP models

] Instrumentation: dedicated cardiac systems

[l Coronary CT contrast agents

 Calcium scoring (CACS): 2 6-slice is recommended

e Coronary CT angiography (CCTA): = 64-slice
multidetector-row CT is recommended, with an imaging
capability for slice width of 0.4—-0.6 mm and temporal
resolution of 500 ms or less; < 350 ms is preferred



SPECT/CT




SmartScore - Gated 0.5 sec

02-Mav-2016 10:29:53 EV:120 Filter: Unknown
J5x0.75 x2.50 eff.mAs: Unknown Heart Rate: —
Transverse - k Transverse
MPR Thin MIP
5 Slices

Lesions Volume (m Agatston Sc
1 1913 255
10 1227.7 1595
9 1884 194
34 2219.1 2798




SPECT + CAC vs. SPECT alone

* 695 pacientl, kardialni ptihody (%)/rok

22,1

12.3

2.6

Normal + CAC=0 Normal + CAC>1000  Ischemie + CAC=0 Ischemie + CAC>1000

Schenker MP et al. Circulation 2008
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Patient information and preparation
Radiopharmaceuticals and CT contrast agents
Injected activities, dosimetry, and radiation exposure
Stress tests

[nstrumentation

Imaging protocols

Image acquisition

Quality control of instrumentation and image acquisition
Reconstruction methods

Attenuation and scatter correction

Data analysis of regional perfusion imaging

Data analysis of left ventricular function

Data analysis of hybrid imaging

Reports and image display.
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http://eanm.org/publications/guidelines/index.php?navId=37

Feasibility of ultra low-dose thallium stress-redistribution protocol including prone imaging in obese
patients using CZT camera.

Kincl vV, Kaminek M, Vasina J, Panovsky R, Havel M.
Int J Cardiovasc Imaging. 2016 Jun 2. [Epub ahead of print]

70 kg pacient: 35 MBqg = 3,5 mSv

201T] chloride
0,5 MBq/kg

SPECT 10]SPECT
min 5 min

prone

SIPECT

13 min

supine SUE

20— 25 min 3 hrs

(including a handling time)






EANM Procedual Guidelines

http://eanm.org/publications/guidelines/index.php?navid=37 - Str. 71

e Pokud neni k dispozici systém pro atenuacni korekci (AC),
snimani v jiné nez originalni pozici muze pomoci
rozhodnout, zda je €i neni regionalni snizeni poctu
impulst zpUusobeno atenuaci.

ICNC konference, Madrid, kvéten 2015:

Piotr Slomka

* AC pouziva celosvétové < 10% pracovist

* Pokud neni systém pro AC, zména polohy téla ji plné
nahradi a je absolutné nezbytna

e Cedars-Sinai Medical Center — pouzivaji prone


http://eanm.org/publications/guidelines/index.php?navId=37

Rozanski A, et. Al. Temporal Trends in the Frequency of Inducible
Myocardial Ischemia During Cardiac Stress Testing : 1991 to 2009

45%
40%
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o 20%
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0%
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009
Year

w5 lschemia =% Abnormal SPECT

JACC 2013



Diamond-Forrester Classification overestimates likelihood of

angiographically “significant CAD“

Overall Obstructive CAD prevalence in patients with
NonAng, AtypAng, and TypAng (n= 8106)

60%
50%
40%
30%

20% 18%
10%

0% | -

Expected by using Diamond- Observed in CONFIRM by using
Forrester Classification CCTA

51%

Cheng et al. CONFIRM. Circulation 2011



Predtestova
pravdépodobnost
ICHS
Vék: 40-49 let

Diamond GA, Forrester JS.
N Engl J Med 1979

Typicka AP Atypicka AP



Predtestova
pravdépodobnost
ICHS
Vék: 40-49 let

Diamond GA, Forrester JS.

N Engl J Med 1979 Typicka AP Atypicka AP
. . : : . : Neangindzni
Souhrn Doporuéenych postupt ESC Typick{ Angina Atypicka angina .
pro diagnostiku a lé¢bu stabilni ischemické P // ? P ? bolest na hrudi
choroby srdecni - 2013. . .. . . , .. .
Vek Muzi / / Zeny Muzi Zeny Muzi Zeny
Cor et Vasa 30-39 |59 {} 28 29 10 18 5
http://www.kardio- 40-49 | 69 37 38 14 25 8
cz.cz/doporucene-postupy-ceske-
kardiologicke-spolecnosti-460/ 50-59 | 77 47 49 20 34 12
60-69 |84 58 59 28 44 17

70-79 K& 68 69 37 54 24
> 80 76 78 47 65 32



http://www.kardio-cz.cz/doporucene-postupy-ceske-kardiologicke-spolecnosti-460/

Berman DS, ICNC12, Madrid 2015

<10% pacientu se susp. ICHS ma pomoci SPECT zobrazenu ischemii

.. Pacienti s 50% pravdépodobnosti ICHS (Diamond-Forrester)

20% z nich ma >50% stendzu na CT koronarografii*

90% z nich ma >50% stendzu na invazivni koronarografii**
57% z nich ma abnormalni FFR***

77% z nich ma ischemii na SPECT (kolateralizace)****

0.20 x 0.90 x 0.57 x 0.77 = 8%

*  Cheng (CONFIRM) Circulation 2011
**  Budoff et al (ACCURACY) JACC 2008

*** Tonono et al (FAME) JACC 2010
****7hou et al EJR 2014 (Meta anylysis)
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 ASNC Imaging Guidelines — ¢astéjsi revize



Lindner O, et al.

Eur J Mucl Med Mol Imagimg (2016) 4371 8728
DN 101007 50025901 5-3270-8

ORIGINAL ARTICLE

Nuclear cardiology practice and associated radiation
doses in Europe: results of the IAEA Nuclear Cardiology
Protocols Study (INCAPS) for the 27 European countries

* Stress-only imaging and weight-adjusted activity
might be targets for optimization of European
nuclear cardiology practice
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Figure 1. Mechanism of action of coronary vasodilators. 4DP, Adenosine diphosphate; AMP,

adenosine monophosphate: 47P, adenosine triphosphate; AV, atrioventricular; and c4AMP, cyclic
adenosine monophosphate.

Henzlova M, ASNC imaging guidelines



