Supplementary Table 1. Keywords

	Keywords A (n=14)

Terms related to conventional and PET cameras
	Keywords B (n=17)

Terms related to acquisition developments in nuclear medicine
	Keywords C (n=10)

Terms related to the nuclear medicine technologists and filmless departments
	Keywords D (n=10)

Terms related to imaging and analysis.



	1. gamma camera

2. developments

3. dual head

4. multlihead

5. system performance

6. shorter acquisition

7. 1 and 2, 1 and 3, 1 and 4, 1 and 5, 1 and 6

8. scintillation camera 

9. automation

10. efficiency

11. 8 and 9, 8 and 10

12. positron emission tomography

13. acquisition efficiency

14. 12 and 13


	1. nuclear medicine

2. 180 degree acquisition

3. hardware developments

4. software developments 

5. productivity

6. 1 and 2, 1 and 3, 1 and 4, 1 and 5

7. acquisition

8. multi detector

9. hybrid

10. whole body

11. 1 and 7 and 9, 1 and 7 and 8, 1 and 7 and 10

12. physical performance

13. spet

14. spect

15. 180 degree

16. 1 and 10 and 12

17. 1 and 13 or 14 and 15
	1. radiologic technologist

2. productivity

3. 1 and 2

4. radiology information systems

5. nuclear medicine

6. filmless

7. 4 and 5, 4 and 6

8. radiology

9. workflow optimization

10. 8 and 9
	1. radionuclide imaging

2. automated technique

3. automated analysis

4. physical performance

5. software

6. acquisition 

7. automated analysis

8. 1 and 2, 1 and 3, 1 and 4, 1 and 5 and 6, 1 and 5 and 7

9. 1 with an additional limit to publication type - review article in Embase.com only

10. 1 with an additional limit review articles including the sub heading instrumentation in Medline, Cinahl and Inspec


Supplementary Table 2.  Summary of included papers

	Author, year, country
	Study characteristics
	Aim
	Sample
	Study equipment
	Systematic Review Outcomes 

	Achtert AD, King MA, Dahlberg ST et al. 1998, USA
	Validation of EF and cardiac volume results with MP 180 and 360 degree rotations.


	Assess accuracy of a software program  
	Phantom - 3D mathematic cardiac torso with three hearts. Images of manipulated EF, cardiac volumes, hepatic uptake and perfusion defects.

	Acq: Picker PRISM 3000 3-detector

Processing software: QGS

RP: Tc99m 
	Area: MP processing

Time: Y

Automation: Y

Success rate of automation: Y

Pt acq parameters: N

	Faber TL, Cooke CD, Folks RD, et al. 1999, USA


	Validations of automated MP results with MRI and first pass studies.  First pass EF results correlated with myocardial perfusion.  Unclear if prospective or retrospective.
	Validate LVEF results of a new technique for modeling the heart surfaces in MP.
	Patients - 10 MRI and MP.  79 first pass and MP from two centers (n = 47, n= 32).    
	Acq: GE 400ACT gamma camera.  Number of detectors NR.

Processing software: NR

RP: Tc99m

	Area: MP processing

Time: N

Automation: Y

Success rate of automation: Y

Pt acq parameters: Y

	Chua T, Yin LC, Thiang TH, et al. 2000, Singapore
	Prospective study.   Validation of automated MP EF and volume by equilibrium radionuclide angiocardiography correlation and regional functional assessment by echocardiography.    Reproducibility assessed by randomly selecting and reprocessing by a blinded second observer.

	Assess the accuracy of automated LVEF measurements in the presence of significant LV dysfunction.
	Patients - 77 MP patients.  62 equilibrium radionuclide angiocardiography.   

22 echocardiography.  
7 patients had both additional procedures.  

20 studies for reproducibility.
	Acq: ADAC Vertex 2 detectors.

Processing software: QGS

RP: Tc99m 
	Area: MP processing

Time: N

Automation: Y

Success rate of automation: Y
Pt acq parameters: Y

	Slomka PJ, Fieno D, Thompson L, et al. 2005, USA


	Validation of MP software results against delayed enhanced blinded MRI and phantom studies.  All studies on the one day.  Infarct detection assessed by receiver operator characteristics in all patients.  Defect size assessed in delayed redistribution group and the cardiac phantom with simulated infarcted myocardium.

	To evaluate the sensitivity and specificity of the quantitative SPECT techniques to detect infarcts and estimation of their size.  
	82 patients undergoing rest Tl201 MP were recruited for an additional MRI.  A subgroup of 26 patients underwent delayed redistribution.   A cardiac phantom acquired for 9 separate datasets. 
	Acq: Forte Philips-ADAC or Siemens E Cam.  2 detectors.

Processing software: QPS

RP: Tl201 used for rest and delayed redistribution, Tc99m for exercise
	Area: MP processing

Time: Y

Automation: Y

Success rate of automation: Y

Pt acq parameters: Y

	Bucerius J, Joe AY, Lindstaedt I, et al. 2007, Germany


	Retrospective analysis of single detector 360 degree rotation and dual detector 180 degree rotation.  Conducted as quality control. Diagnostic value determined. A sample compared with coronary angiography results.
	To assess the diagnostic value of single 360 degree rotation vs. dual detector 180 degree rotation acquisition for the diagnosis of myocardial ischemia and viability.

	Patients 1334. 
554 on single head.  780 on dual head.  

426 patients compared with coronary angiography of those 138 on single and 288 on dual.
	Acq: Elscint Apex single.  ADAC Vertex dual.

Processing software: NR

RP: Thallium
	Area: MP acquisition

Time: Y

Automation: N

Success rate of automation: N

Pt acq parameters: Y

	Wolak A, Slomka PJ, Fish MB, et al. 2008, USA


	A retrospective comparative study of relative MP by three automated clinically validated computer software packages.    Receiver operator characteristic curves to assess perfusion defects.  Angiography results compared in one group to the MP.  An experienced senior technologist and nuclear medicine specialist blinded to the results examined the automated processing and adjusted if necessary.  Additional analysis performed without adjustment.  


	To compare three software tools with respect to automation and diagnostic performance in the detection of coronary artery disease in patients with coronary angiography results, and a group with a low likelihood of coronary artery disease.
	Obtained from 2450 patients referred for MP studies at one centre.  Low likelihood group n=140 (consecutive), this group did not have angiography.  Group with coronary artery disease had MP and angiography n= 188.  
	Acq: Philips Vertex dual

Processing software: 4D-MSPECT, Emory Cardiac Toolbox, and QPS

RP: Tc99m
	Area: MP processing

Time: N
Automation: Y

Success rate of automation: Y

Pt acq parameters: Y

	Reiner B, Siegel E, Carrino JA.  2002, USA

	5 year longitudinal survey.  Surveying demographic profile, information technology infrastructure, film based versus filmless operation, procedural volumes, technologist staffing, ancillary staffing and operational issues within the medical imaging department.  Technologist workflow defined by tasks and the percentage of time allocated.  Efficiency defined as the percentage of time devoted to examination acq.  Statistical analysis.  

	To determine the relationship between medical imaging related information technology and technologist workflow, and the relationship between filmless operation and technologist workflow.  
	112 facilities (6% response rate) participated in a nationwide survey (survey development and collection data reported in another article published by the authors). Information technologies included were hospital information systems, radiology information systems, and picture archival and communication systems.
	Survey
	Area: IT
Time: Y
Automation: Y


	Reiner B, Siegel E, Scanlon M. 2002, USA.

	Retrospective before and after filmless with PACS.  Technologist productivity based on radiology workload reports and payroll and defined as the number of examinations per full time equivalent.  Data compared to the published national film-based standards.  Actual productivity was compared to composite measures of expected productivity based on norms. 
	To evaluate the relative effect of filmless operation on technologist productivity in an attempt to accurately determine personnel requirements and potential cost savings as more facilities undergo the transition to filmless operation with PACS implementation.  

	Two centers with one as a control.  Modalities included were general radiology, CT, ultrasonography, angiography, nuclear medicine, MRI.


	Radiology workload reports and payroll data.
National film-based standards compared to the American Healthcare Radiology Administrators survey for 1992 and 1995. Actual productivity compared to American Healthcare Radiology Administrators norms.
	Area: IT
Time: Y
Automation: Y

	Paul AK, Tatsumi M, Fujino K, Hashikawa K, Nishimura T. 2001, Japan

	Prospective study of a short and the standard long protocol in patients and phantom images.  Lesion detection evaluated by two blinded physicians.  Short protocol read a few days before long.  Final diagnosis by consensus.


	To examine the feasibility of a short protocol for whole-body FDG PET acquisition in a 2D mode.  


	34 oncological patients.

Phantom with 6 hot lesions.


	Headtome V/SET 2400W simultaneous transmission-emission.

20cm cylindrical phantom
	Area: PET
Time: Y
Automation: N

Detector type: NR

2D vs. 3D: Y

PET/CT: N

	Everaert H, Vanhove C, Lahoutte T, et al. 2003, Belgium.

	A retrospective analysis of patients classified into ten categories of dose per kg administered.  Assessment of image quality of each category by two independent observers.  Quantitative analysis of image quality by measuring coefficients of variability in regions.  BMI for each patient was recorded.
	To determine the optimal dose of FDG required in order to achieve good-to-excellent image quality when a 3 min emission, 2 min transmission/bed position protocol is used for an LSO PET camera.


	186 subjects (112 men, 74 women) who had WB FDG PET studies over a 3-month period were evaluated.  
	LSO Ecat Accel Siemens PET camera. 3D emission, 2D transmission.
	Area: PET
Time: Y
Automation: N

Detector type: Y, LSO

2D vs. 3D: N

PET/CT: N

	Halpern BS, Dahlbom M, Quon A, et al. 2004, USA.
	Prospective study.  3 experienced physicians reviewed 220 image sets for the 8 patients with 3min/bed and 49 patients with 4min/bed to identify the lesions.  Image quality was graded subjectively as good, moderate, poor or non diagnostic.  Regions were drawn around the lesions and SUV were obtained.  Lesion size determined from CT images.
	To evaluate prospectively whether the LSO detector technology together with 3D data acquisition can result in further shortening imaging protocols without compromising lesion detectabilitiy in whole body PET/CT imaging.

	57 consecutive patients for staging or restaging of identified cancers enrolled.  Patients sub-grouped into weight and body mass index categories
	Reveal RT PET/CT scanner which is made up of ECAT ACCEL PET and a conventional Somatom Duo dual-slice CT scanner.
	Area: PET
Time: Y
Automation: N

Detector type: Y, LSO

2D vs. 3D: N

PET/CT: Y

	Visvikis D, Griffiths D, Costa DC, Bomanji J, Ell PJ. 2005, France, UK and Portugal
	A prospective qualitative comparative evaluation of 2D and 3D datasets in a BGO PET scanner.  Reconstructed 2D and 3D images were randomly reviewed by 3 experienced physicians.  All 140 images were reviewed in 5 sessions with a 3 week gap between sessions to minimize bias through reader recognition.  Each reader graded the images for artifacts, confidence in lesion reporting and overall image quality.

	To compare 2D versus 3D FDG PET whole body imaging in terms of clinical image quality using a dedicated BGO PET scanner.  .
	70 patients.  Random selection of whether the 2D (n=39) or 3D (n=31) was performed firstly.  
	GE Advance PET scanner
	Area: PET
Time: Y
Automation: N

Detector type: Y, BGO

2D vs. 3D: Y

PET/CT: N

	Lodge MA, Badawi RD, Gilbert R, Dibos PE, Line BR. 2006, USA
	Comparative study of 2D versus 3D performance.  Image noise was compared under the same conditions of matched lesion contrast.  Lesion to target background ratios matched in 2D and 3D patient images.  An additional acquisition alternated between 2D and 3D mode for a single bed position.  Region of interest analysis was used to quantify lesion target to background ratios and image noise.

	To determine whether image noise in whole body F18-FDG applications was in fact reduced with 3D acquisition when similar reconstruction algorithms were used to produce images of similar contrast to those obtained in 2D.  
	27 oncology patients volunteered for an additional acquisition after their clinical FDG study.
	ECAT Accel PET scanner.
	Area: PET
Time: Y
Automation: N

Detector type: Y, LSO

2D vs. 3D: Y

PET/CT: N

	Matsumoto K, Kitamura K, Mizuta T, et al. 2006, Japan.
	Evaluation of basic performance by NEMA standards and a phantom on a new technique continuous emission and spiral transmission.  Clinical performance compared with the ECAT EXACT HR + PET camera.  
	To assess the performance of a new PET camera using NEMA NU2-2001 standard and clinically with one patient compared to another camera.

	One patient with known tumor and one healthy volunteer for a brain scan.  NEMA standards tests.
	SET-3000 G/X PET scanner.
	Area: PET
Time: Y
Automation: N

Detector type: Y, BGO and GSO

2D vs. 3D: Y

PET/CT: N

	Strobel K, Rudy M, Treyer V et al. 2007, Switzerland.
	A prospective study comparing 2D versus 3D acquisition and image reconstruction in the same patient under the same conditions.  Random selection of half the patients had 2D acquisition first, followed by the 3D while the others had 3D first.  Two readers blinded to reading randomized data.  Subjective image analysis of quality and lesion detectability.  Objective analysis of lesions by measuring SUV.

	To evaluate the clinical utility of a more sophisticated 3D reconstruction algorithm comparing 2D and 3D reconstructed data.
	36 patients referred for a FDG study with known or suspected malignancy were included in the study.  
	Discovery St system
	Area: PET
Time: Y
Automation: N

Detector type: NR

2D vs. 3D:  Y

PET/CT: Y

	Bettinardi V, Mancosu P, Danna M, et al. 2007, Italy.

	Performance testing of 7 sets of 2D and 3D acquisition with a NEMA phantom and patient studies.  A range of count rates were acquired for the phantom studies.  Scatter/attenuation conditions for obesity simulated by surrounding the phantom with water bags.  Quantitative and qualitative analysis.  Two readers for qualitative analysis.

	To evaluate and compare the performance of the system by measuring lesion detectability in 2D and 3D for oncologic WB PET applications.
	Ten oncological patients chosen with a single small lesion or multiple different sized lesions after their standard WB scan.  Patients with solitary lesions were excluded.  
	Discovery-STE
	Area: PET
Time: Y
Automation: N

Detector type: Y, BGO

2D vs. 3D: Y

PET/CT: Y

	MP
myocardial perfusion 

RP
radiopharmaceutical 
QGS
Cedars Sinai Quantitative Gated 
SPECT 
QPS
Cedars Sinai Quantitative 
Perfusion SPECT  
Tc99m 
technetium-99m sestamibi or 
technetium-99m tetrofosmin 
LV
left ventricle 
EF
ejection fraction 
MRI
magnetic resonance imaging  SPECT
single photon emission 
tomography 
Tl201
thallium-201
	NR
not reported

Y
yes 
N
no
Acq
acquisition 

Pt
patient

Min
minute

FOV
field of view

Phantom
  a perspex body part that simulates counts and conditions in the body
	IT

information technology

PACS

picture archival and 


communication systems
	PET
positron emission tomography

2D
two dimensional acquisition 
mode

3D
three dimensional acquisition 
mode

BGO
bismuth germanate

LSO
lutetium oxyorthosilicate

GSO
germanium oxyorthosilicate

PET/CT
positron emission tomography/ 
computer tomography

FDG
Flourine-18 Fluoro-2-
Deoxyglucose
SUV
standardized uptake values
NEMA
National Electrical 
Manufacturers Association

	














































































