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Dynamic acquisition allows absolute quantification of myocardial perfusion and flow reserve, offering an alternative to overcome the potential limits of relative quantification, especially in patients with balanced multivessel coronary artery disease. SPECT myocardial perfusion is widely available, at lower cost than PET. Dynamic cardiac SPECT is now feasible and has the potential to be the next step of comprehensive perfusion imaging. In order to help nuclear cardiologists potentially interested in using dynamic perfusion SPECT, we sought to review the different steps of acquisition, processing, and reporting of dynamic SPECT studies in order to enlighten the potentially critical pitfalls and artifacts. Both patient-related and technical artifacts are discussed. Key parameters of the acquisition include pharmacological stress, radiopharmaceuticals, and injection device. When it comes to image processing, attention must be paid to image-derived input function, patient motion, and extra-cardiac activity. This review also mentions compartment models, cameras, and attenuation correction. Finally, published data enlighten some facets of dynamic cardiac SPECT while several issues remain. Harmonizing acquisition and quality control procedures will likely improve its performance and clinical strength.

INTRODUCTION

Adding dynamic acquisition to conventional static SPECT imaging using a dedicated cardiac CZT camera has the potential to be the next step of comprehensive perfusion imaging, by joining the best of both worlds. In this context, we sought to review the different steps of acquisition, processing, and reporting of dynamic SPECT studies in order to enlighten the potentially critical pitfalls and artifacts of this emerging technique. While Zavadosky et al provided a detailed overview of this topic, [START_REF] Zavadovsky | The currentstatus of CZT SPECT myocardial blood flow and reserve assessment: Tips and tricks[END_REF] our review focuses, in depth, on how to deal with the potential issues.

Two different dedicated cardiac CZT cameras are available for dynamic imaging: the D-SPECT (Spectrum Dynamics, Caesarea, Israel) and the Discovery NM 530c (GE healthcare, Milwaukee, WI). These cameras share a pixelated CZT detector with a cardiocentric acquisition geometry but vary in terms of collimation and reconstruction methods. The D-SPECT uses nine arrays of rotational detectors with parallel-hole collimation, whereas the Discovery NM 530c uses 19 immobile modules with multi-pinhole collimation. They both balance the resolution loss induced by the collimation with specific iterative reconstruction algorithms based on their collimators' geometry. These different technologic options account for the main differences in performance between these two cameras: the Discovery NM 530c demonstrates a higher spatial resolution and the D-SPECT an increased sensitivity. [START_REF] Imbert | Compared performance ofhigh-sensitivity cameras dedicated to myocardial perfusion SPECT: A comprehensive analysis of phantom and human images[END_REF] However, there are no data providing head-to-head comparison of these two cameras for myocardial perfusion quantification.

Acquisition

Wells et al previously detailed the technical aspects of dynamic acquisition. [START_REF] Wells | Measuring SPECT myocardial blood flow atthe University of Ottawa Heart Institute[END_REF] One of the main issue is the positioning of the patient prior to tracer injection and data acquisition. To ensure proper position of the patient, a positioning dose (40-70 MBq of 99m Tclabeled tracer) is injected before the imaging session. Most studies in the literature were performed with patients in supine position, although some had patients in upright position. [START_REF] Acampa | Low-dose dynamicmyocardial perfusion imaging by CZT-SPECT in the identification of obstructive coronary artery disease. Eur J Nucl Figure 5. Asymptomatic 67 y/o male patient with stable chronic CAD. Global MFR is normal (3.41 mL/min/g) and homogenous. The decreased MBF observed at rest and stress in the RCA territory with a normal MFR within the same region is related to an attenuation artifact[END_REF] When available, the supine position is comfortable and appropriate to avoid patient motion during a relatively long imaging session. To prevent motion during the acquisition, it is very important to instruct the patient in detail about the different phases of the examination. Especially, the patient will be instructed to stand still and breathe normally during pharmaceutical injections. A repetition of this instruction may be given when starting the dynamic scan, 10-20 second before starting the radiopharmaceutical injection.

Pharmacological stress

Dynamic acquisition requires pharmacological stress with regadenoson, dipyridamole, or adenosine. These stressors demonstrated similar results for stress MBF in normal volunteers using 82 Rb and [START_REF] Wells | Measuring SPECT myocardial blood flow atthe University of Ottawa Heart Institute[END_REF] N-NH3 PET. [START_REF] Freitag | Quantitative myocardialperfusion 82 Rb-PET assessed by hybrid PET/coronary-CT: Normal values and diagnostic performance[END_REF][START_REF] Renaud | Characterizing the normal range of myocardial blood flow with 82 13 rubidium and N-ammonia PET imaging[END_REF][START_REF] Goudarzi | Comparison of themyocardial blood flow response to regadenoson and dipyridamole: A quantitative analysis in patients referred for clinical 82 Rb myocardial perfusion PET[END_REF] Using dynamic SPECT, regadenoson and dipyridamole showed equivalent myocardial flow reserve (MFR) and stress myocardial blood flow (MBF) quantification after adjusting for clinical variables and cardiovascular risk. [START_REF] Brana | Regadenoson versusdipyridamole: Evaluation of stress myocardial blood flow response on a CZT-SPECT camera[END_REF] In a clinical workflow, regadenoson, despite a higher cost, has the advantage of (i) a single dosage (400 microg) in all patients, (ii) a bolus administration allowing a shorter total imaging time due to its pharmacological properties, (iii) a A2a receptor selectivity allowing its administration in patients with mild to moderate asthma. However, all three stress agents are reasonable choices for measuring myocardial blood flow using dynamic myocardial perfusion SPECT.

Radiopharmaceuticals

The first-pass extraction fraction is fair for 99m Tclabeled tracers (54% for tetrofosmin, 68% for sestamibi). [START_REF] Glover | Myocardial 99m Tc-tetrofosmin uptake during adenosine-induced vasodilatation with either a critical or mild coronary stenosis: Comparison with 201 Tl and regional myocardial blood flow[END_REF] Thallium-201 does better with 85% but has its own drawbacks (mainly an increased radiation exposure and a higher cost). The difference between tracer uptake and coronary blood flow grows at high flows, which is a real impediment for quantification. The kinetic is corrected using the Renkin-Crone equation according to each radiopharmaceutical. As shown in Table 1, published data were acquired using sestamibi and tetrofosmin in similar proportions, and higher MFR cutoff for demonstrating myocardial ischemia was reported using sestamibi compared to tetrofosmin. Using a porcine model, Wells found a slightly better correlation with microspheres using thallium-201 compared to tetrofosmin and sestamibi. [START_REF] Wells | Dynamic SPECT measurement of absolute myocardial blood flow in a porcine model[END_REF] This difference may be Using dedicated cardiac CZT cameras, the injected activity for dynamic SPECT is usually 3 MBq/kg at rest and 9 MBq/kg at stress. Acampa et al 4 evaluated the diagnostic value of dynamic SPECT using lower injected doses (192 MBq at rest and 370 at stress) and reported a high sensitivity (86%) for the detection of coronary artery disease (CAD) verified by coronary angiography. However, it remains questionable whether reducing the injected dose will ensure an image quality suitable for a reliable quantification of dynamic studies, compared to PET.

Injection device

Depending on clinical routine and institutional guidelines, tracer injection is performed either manually or using an automated injector. It is likely that the use of an automated injection would ensure a better repeatability of the bolus quality. Injection equipment must be carefully chosen, reliable injected activity being a key issue for quantification. In addition, attention must be paid to residual tracer activity. Swanson et al found a mean residual 99m Tc-sestamibi of 20% with a high variability (9%-31%). [START_REF] Swanson | Adsorption of 99m Tcsestamibi onto plastic syringes: Evaluation of factors affecting the degree of adsorption and their impact on clinical studies[END_REF] This residual activity depends strongly on the type of syringe: Reynolds found 26% residual activity with standard design but 6% and 7% without silicone lubricant, [START_REF] Reynolds | Adherence of Tc-99 sestamibi to plasticsyringes could complicate efforts in dose reduction in MPI SPECT[END_REF] further encouraging the use of these latter syringes for dynamic acquisitions. The acquisition should start along with the bolus injection to allow a correct sampling of the bolus first pass.

IMAGE PROCESSING

Bolus, input function, and myocardial uptake

The arterial input function can be derived directly from imaging data. Using PET, an image-derived input function (IDIF) is easily obtained from a volume of interest (VOI) drawn in a cardiac cavity, usually the left ventricle. In most SPECT studies, the image data are not corrected for attenuation correction, and the attenuation from the blood-pool increases as a function of depth with a linear attenuation coefficient of approximatively 0.15 cm -1 . To ensure a reproducible assessment of IDIF, a solution is to draw the blood-pool VOI within the left ventricle and left atrium, centered on the valve plane as previously suggested. [START_REF] Wells | Measuring SPECT myocardial blood flow atthe University of Ottawa Heart Institute[END_REF] An alternative solution would be to place this VOI over the bolus hottest spot. Using the Waterday study database, we measured the stress MBF, rest MBF, and MFR after placing the VOI given the two aforementioned methods. Valve-centered VOI showed a better correlation with [START_REF] Koenders | Impact of regadenosoninduced myocardial creep on dynamic rubidium-82 PET myocardial blood flow quantification[END_REF] O-Water PET (see Figure 1, Table 2). Another critical issue with the positioning of the IDIF VOI is to pay attention to the fact that the stress-torest maximim peak activity ratio measured from the IDIF is in accordance with the stressto-rest ratio of injected activities. In case of IDIF VOI misplacement, the error in the measured input function may yield critical errors in the measurement of MBF and MFR (Figure 2).

In addition, attention must be given to the automated detection of myocardial VOI. Especially, myocardial contours must be checked for accuracy, especially in the presence of extra-cardiac activity, to 

Patient motion

PET studies previously demonstrated that patient motion is a key issue in MBF quantification. More than 60% of scans may undergo mild or moderate motion, with serious effect on MBF. [START_REF] Hunter | Patientmotion effects on the quantification of regional myocardial blood flow with dynamic PET imaging[END_REF] This issue includes frameto-frame motion related to body motion, and intra-frame motion due to cardiac and respiratory motion. Especially, regadenoson-induced myocardial creep may compromise the assessment of imagederived input function resulting in an overestimation of MBF, especially in the RCA territory, as demonstrated using dynamic Rubidium-82 PET. [START_REF] Koenders | Impact of regadenosoninduced myocardial creep on dynamic rubidium-82 PET myocardial blood flow quantification[END_REF] Manual frame-toframe motion correction improves the correlation between SPECT and PET. [START_REF] Wells | Optimization of SPECTmeasurement of myocardial blood flow with corrections for attenuation, motion, and blood binding compared with PET[END_REF] In commercially available postprocessing software, the heart contours traced in the final frame are shown in each frame, facilitating a manual motion correction of the bolus position. As automated frame-to-frame correction is not yet available for dynamic SPECT study, manual correction, when necessary, may improve the quantification.

Extra-cardiac tracer uptake

Like in conventional static SPECT imaging, dynamic studies may be altered by extra-cardiac uptake artifacts. Especially, extra-cardiac bowel uptake can interfere with the automated delineation of myocardial VOI, disrupting the quantification in the absence of manual correction of myocardial VOI placement, as depicted in Figure 3.

Attenuation correction

While PET-CT scanners are a standard in clinical routine, hybrid dedicated cardiac CZT-SPECT-CT cameras are poorly available and data are scarce on the impact of attenuation correction in this setting. Previous studies comparing PET, NAC-SPECT, and AC-SPECT, demonstrated that attenuation correction did not improve global MFR accuracy or the detection of abnormal MFR. [START_REF] Wells | Optimization of SPECTmeasurement of myocardial blood flow with corrections for attenuation, motion, and blood binding compared with PET[END_REF][START_REF] Bailly | Impact of attenuationcorrection for CZT-SPECT measurement of myocardial blood flow[END_REF] In addition, Giubbini et al showed that attenuation correction improved the correlation between SPECT and 13 N-NH3 PET MBF (at both stress and rest), without significantly improving the diagnostic accuracy (ROC curve 0.747 vs 0.729, P = ns) to discriminate between normal and CAD patient using SPECT MFR. [START_REF] Giubbini | Comparison betweenN 13 NH3-PET and 99m Tc-Tetrofosmin-CZT SPECT in the evaluation of absolute myocardial blood flow and flow reserve[END_REF] Wells et al [START_REF] Wells | Optimization of SPECTmeasurement of myocardial blood flow with corrections for attenuation, motion, and blood binding compared with PET[END_REF] suggested that as the average attenuation for the myocardium and the arterial input Table 2. Correlation between two measurements of SPECT MBF using an IDIF VOI within a left ventricular hot spot (SPECThot spot) or in a reference over the valve plane (SPECTref), compared to [START_REF] Koenders | Impact of regadenosoninduced myocardial creep on dynamic rubidium-82 PET myocardial blood flow quantification[END_REF] attenuation correction per se on global MFR measurement remains also limited because MFR is a ratio of stress and rest MBF, respectively, measured under similar conditions (either with or without attenuation correction). Available data suggested that attenuation correction may decrease inter-patient variability and intra-patient regional variability related to the regional heterogeneity of myocardial attenuation. [START_REF] Bailly | Impact of attenuationcorrection for CZT-SPECT measurement of myocardial blood flow[END_REF] Consequently, due to the lack of attenuation correction on CZT-SPECT systems, perfusion PET is the sole alternative when an accurate quantification of myocardial blood flow is required like in pathophysiological or drug intervention studies.

High resting flows

Under physiologic conditions, myocardial blood flow is autoregulated and reflects cardiac metabolic demand which is reflected by the rate-pressure product. As a consequence, high myocardial blood flow may be observed at rest in patients with hypertension and/or tachycardia. In the absence of such conditions, an abnormal resting MBF is likely related to an artifact and should lead to examine closely the positioning of IDIF and myocardial VOIs, the absence of patient motion during acquisition or extra-cardiac activity, and TAC time intervals used in the retention model.

Myocardial division

The 3-region myocardial division proposed in commercially available software depicts MBF and MFR in the three major epicardial vessels territories. However, depending on patient anatomy, a reduced regional flow can stretch between two theoretical territories, averaging the values and underestimating the depth of the flow reduction. Using PET, previous results demonstrated an improvement in diagnostic value for CAD when using regional sampling of flow data compared to global values, while a 17-segment analysis did not further improve the results over those obtained from vascular territories. [START_REF] Poitrasson-Rivie`re | Impact of residual subtraction on myocardial blood flow and reserve estimates from rapid dynamic PET protocols[END_REF] In addition, in the Waterday study, [START_REF] Agostini | First validation ofmyocardial flow reserve assessed by dynamic 99m Tc-sestamibi CZT-SPECT camera: Head to head comparison with 15 O-water PET and fractional flow reserve in patients with suspected coronary artery disease. The WATERDAY study[END_REF] CZT-SPECT yielded higher stress and rest MBF compared to PET for global and LAD and LCx territories, but not in RCA territory, Figure 3. Impact of extra-cardiac uptake on myocardial perfusion and reserve measurements. This figure depicts the same rest and stress scans from the same patient. In the upper panel, the myocardial VOI is attracted by a significant extra-cardiac activity (mainly at rest), leading to inaccurate results of MBF and MFR. In the lower panel, a mask was applied during processing to exclude the extracardiac activity from MBF quantification, resulting in significant changes in most likely due to the absence of attenuation correction that may decrease stress and rest MBF values in the inferior wall. The published results for regional analysis being scarce, it seems reasonable to favor a global analysis of myocardial blood flow and flow reserve.

Myocardial blood flow and flow reserve quantification

Several studies compared different software on MBF quantification using perfusion PET, with divergent conclusions about reproducibility. [START_REF] Oliveira | Intersoftware variabilityimpacts classification of cardiac PET exams[END_REF][START_REF] Dekemp | Multisoftware reproducibility study of stress and rest myocardial blood flow assessed with 3D dynamic PET/CT and a 1-tissue-compartment model of 82 Rb kinetics[END_REF][START_REF] Nesterov | One-tissue compartment model for myocardial perfusion quantification with N-13 ammonia PET provides matching results: A cross-comparison between Carimas, FlowQuant, and PMOD[END_REF][START_REF] Harms | Comparison of clinical noncommercial tools for automated quantification of myocardial blood flow using oxygen-15-labelled water PET/CT[END_REF] Although published studies were performed using various software including PMOD (PMOD Technologie, Zurich, Swiss), 4DM (Invia solutions, Ann Arbor, MI), and QPS (Cedars Sinai, Los Angeles, CA), there are no data comparing these programs for SPECT MBF.

In patients undergoing serial tetrofosmin dynamic SPECT, the MBF test-retest repeatability, assessed by the coefficient of variation, was documented between 28% and 31%. [START_REF] Wells | Test-retest precision ofmyocardial blood flow measurements with 99m Tc-tetrofosmin and solid-state detector single photon emission computed tomography[END_REF] Using the same dataset, Renaud et al calculated the imprecision of MFR measurements as the standard deviation of the difference between the test and retest MFR values of 0.781-0.878. [START_REF] Renaud | Myocardial flow reserve estimation with contemporary CZT-SPECT and 99m Tctracers lacks precision for routine clinical application[END_REF] These coefficients of variation are higher than previously reported repeatability results using Rb-82 PET MBF (20%), [START_REF] Danai | Routine clinical quantitative rest stress myocardial perfusion for managing coronary artery disease[END_REF] and higher that SPECT K1 measurement (15%-16%). [START_REF] Wells | Test-retest precision ofmyocardial blood flow measurements with 99m Tc-tetrofosmin and solid-state detector single photon emission computed tomography[END_REF] This difference is a direct consequence of the application of the Renkin-Crone equation to derive MBF from K1 measurements. In addition, when deriving flow reserves from stress and rest MBF further increases the variability, a situation encourages the operators to pay attention to count statistics, especially for the rest dynamic SPECT acquisition.

One-compartment model was the first used in SPECT MBF, but most of further studies used a net retention model. In the one-compartment model, the K1 rate can be calculated at any time t by the ratio of myocardial counts at time t to the area under the vascular curve calculated from 0 to t seconds. Programs using the one-compartment model calculate an optimal K1 consistent with this ratio measured at any time t of the SPECT acquisition.

The retention model is a simplified version of this model that calculates K1 using a single ratio between the counts in the myocardium recorded at a given time t after the vascular peak and the area under the vascular activity curve integrated from the injection to time t.

Both models can be refined with some corrections to account for partial volume effects, spill-over, and recirculation.

Using PET, Renaud et al demonstrated equivalent performances between the compartment model and the net retention model using [START_REF] Wells | Measuring SPECT myocardial blood flow atthe University of Ottawa Heart Institute[END_REF] N-ammonia and 82 Rb. [START_REF] Renaud | Characterizing the normal range of myocardial blood flow with 82 13 rubidium and N-ammonia PET imaging[END_REF] The retention model has been reported to be more robust to PET acquisition technical problems (motion, scanner saturation, IDIF peak, and width), [START_REF] Van Tosh | Clinical implications ofcompromised 82 Rb PET data acquisition[END_REF] but data are lacking on the direct comparison of these two models using SPECT. Retention model is based on the retention fraction of the radiopharmaceutical. It is determined by measuring the tissue uptake after the end of the first-pass extraction and the arterial input right after injection. The net retention or net extraction is the first measure of retention fraction at the end of the first-pass extraction. In other words, the net retention is the myocardial uptake divided by the arterial input function.

As shown in Table 3, the reported MFR cut-off to detect CAD is higher with the D-SPECT than with the Discovery NM 530c (2,40 vs 1,79). Despite possible confounding factors such as the type of radiopharmaceutical or the model used for quantification (all published D-SPECT results were obtained using a retention model), it is likely that this difference between the two cameras could be, at least partially, related to the higher sensitivity of the D-SPECT compared to the Discovery NM 530c. modalities of the dynamic scan, including the use of correction methods (attenuation, scatter, and motion) and the quality assessment of acquired data, the software and model used, and hemodynamic data (blood pressure and heart rate at rest and stress) since these parameters affect MBF and MFR measurements. A dedicated quantitative analysis section should be added to the conventional structured report of myocardial perfusion imaging, providing the rest and stress global MBF and MFR measurements. Given the variability of global MFR cutoff to detect CAD according to the abovementioned technical aspects (camera, tracers, corrections, software), there is no current consensus on the thresholds for normal and abnormal global MBF or MFR. Consequently, we suggest to include in the structured report the thresholds adopted, citing a reference if possible. Finally, the conclusion section may include the clinical interpretation of global MBF and global MFR measurements. A difficult point is the differentiation between balanced ischemia and diffuse microvascular dysfunction in patients with normal visual analysis of perfusion SPECT. As previously suggested for dynamic PET reporting, [START_REF] Sciagra` R | EANM procedural guidelines for PET/CT quantitative myocardial perfusion imaging[END_REF] it seems reasonable to consider a homogeneous reduction of MBF and MFR more indicative of microvascular disease, while a heterogeneous reduction of MBF and MFR would be suggestive of CAD with balanced ischemia (Figure 4). In addition, in the absence of attenuation correction, an attenuation artifact in the inferior wall will lead to decreased MBF at rest and stress with normal MFR within the same region (Figure 5).

CONCLUSION

With the growing number of published studies, some facets of dynamic cardiac SPECT are now better understood. First, the radiopharmaceutical injection should be done in supine position with a syringe without silicone lubricant. As they yielded similar results, all three available stress agents (regadenoson, dipyridamole, and adenosine) are reasonable choices, although regadenoson appears easier to use in a clinical workflow. A careful quality control will minimize artifacts caused by patient motion (especially at stress) or extra-cardiac uptake, and identify conditions yielding abnormal high resting flows that may underestimate MFR. It is likely that a better performance of postprocessing is obtained by placing the blood-pool VOI over the valve plane. Finally, when using a retention model, time intervals for bolus and tissue extraction are pre-determined in automated software and should not be changed by the operator.

Dynamic cardiac SPECT is a recent technology and several issues remain to be addressed, including the comparison of commercially available dedicated CZT cameras, radiopharmaceuticals, quantification models, and post-processing software. It is likely that harmonizing acquisition and quality control procedures will improve its performance and clinical utility.

  ensure reliable quantification. Contours should also be verified after motion correction if patient motion was significant. Time intervals for bolus and tissue extraction are pre-determined and used for MBF and myocardial flow reserve in commercially available automated software. Changing these time intervals may lead to dramatic errors in flow quantification and should be avoided. b Figure 1. (A) Correlation between SPECT MBF hot spot and SPECT MBF reference (valve centered). (B) Correlation between SPECT MBF hot spot and PET MBF. (C) Correlation between SPECT MBF and PET MBF. This correlation was obtained from dynamic SPECT acquired within the frame of the Waterday study reprocessed to obtain MBF and MFR using an image-derived input function placed over the bolus hottest point. SPECT MBF reference and PET MBF are the original data of the Waterday study. All SPECT scans were performed on D-SPECT using Sestamibi and processed with 4DM. PET was performed using 15 O-water.

Figure 2 .

 2 Figure 2 . Images showing two post-processing from the same dynamic SPECT obtained in the same patient, showing the effect of positioning the IDIF VOI within the left ventricle and the left atrium, centered on the valve plane (A), compared to positioning over the hottest point in the LV (B), resulting in significant changes in flow and reserve values.

Figure 4 .

 4 Figure 4. Asymptomatic 49 y/o female patient with history of chemotherapy and radiation therapy for breast cancer, presenting with ECG changes and a decreased LVEF (50%) after carfilzomib for a multiple myeloma. Conventional perfusion SPECT showed a mild non-reversible decreased uptake in the territory of the left circumflex artery. The dynamic scan demonstrated a decrease in global MFR (1.58 mL/min/g), with a heterogeneous reduction of both MBF and MFR. The coronary angiogram confirmed a 3-vessel disease, with a chronic occlusion of the LCx, and significant lesions of the proximal LAD and RCA (posterior descending artery).

  

  

Table 1 . Summary of published studies evaluating the diagnostic value of CZT-SPECT, with the MFR cut-off and the

 1 Not available; Net ret, net retention; 1-comp, 1-compartment model; 2-comp, 2-compartment model; 4DM, corridor 4DM (University of Michigan, Ann Arbor, MI); PMOD, PMOD software package version 3.1, (PMOD Technologies Ltd, Zurich, CH); MyoFlowQ, MyoFlowQ (Beijing Bailingyun Bio-Pharmaceutical Co., CN); NAC, non-attenuation correction; AC, attenuation correction; NSC, non-scatter correction; SC, scatter correction; MC, motion correction; NMC, non-motion correction; MBF, myocardial blood flow; MFR, myocardial flow reserve; FD, flow difference

	gold-standard used						
	Author	Cases	Camera	Radiopharmaceutical	Stress	Gold standard
	Ben Bouallegue* 29	23	DNM 530c	Tetrofosmin	Dipyridamole	FFR
	Shiraishi* 30	55	DNM 530c	201 Tl	Adenosine	Coronary angio/FFR
	Nkoulou 31	28	DNM 570c	Tetrofosmin	Adenosine	13	N-NH3
	Miyagawa 31	69	DNM 530c	Tetrofosmin/Sestamibi	Adenosine	FFR
	Wells 16	29	DNM 530c	Tetrofosmin	Dipyridamole	82 13 Rb/ N-NH3
	Agostini 20	30	D-SPECT	Sestamibi	Regadenoson	15 O-water/FFR
	Han 32	34	DNM 530c	201	Tl/Tetrofosmin	Adenosine	FFR
	Zavadovsky 33	23	DNM 570c	Sestamibi	Adenosine	FFR
	De Souza 34	41	DNM 530c	Sestamibi	Dipyridamole	Coronary angio

*Studies including regional MFR analysis related to the lower extraction fraction of tetrofosmin and sestamibi compared to thallium-201. See Figure

5

from Reference 10.

  Owater PET in participants to the Waterday study

	Methods	Regression	R	P value
	SPECThot spot vs SPECTref	SPECThot spot MBF = -0.081358 ? 0.6590293*SPECTref	0.7724	0.0001
	SPECThot spot vs PET	SPECThot spot MBF = -0.048907 ? 0.7210106*PET	0.8346	0.0001
	SPECTref vs PET	SPECT SPECTref = 0.4975196 ? 0.8731371*PET	0.8479	0.0001

Table 3 .

 3 Reported diagnostic MFR cut-off depending on acquisition and post-processing parameters

			2	
			REPORTING A DYNAMIC MYOCARDIAL
			PERFUSION SPECT EXAMINATION
			Dynamic myocardial perfusion SPECT is a complex
			examination, and study reporting should also include the
			conventional assessment of static perfusion and left
			ventricular function data, the ultimate goal being to
			translate imaging data into clinically relevant
			information. The report may describe accurately the
			technical	
		Mean MFR cut-off	Sensitivity (%)	Specificity (%)
	D-SPECT	2,4	85	74
	DNM	1,79	78	67
	Sestamibi	2,06	82	60
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