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Supplemental Table 1. Summary of studies reporting on reconstruction-based PVC in PET imaging. "W-R" denotes within reconstruction. 

Publication Data details Categories of PVC Algorithm/Architecture Evaluation metrics 

Vunckx et al. (Vunckx et al., 

2011) 
BrainWeb phantom (PET/MRI) W-R Anatomical Priors 

A-MAP, JE, modified locally 

JE 
Mean absolute bias, % noise 

Bousse et al. (Bousse et al., 

2012) 

Simulated/clinical PET brain 

data 
W-R ROI-based 

Markov Random Fields (MRF) 

with mean field approximation 
RC, NMSE, CV, RSTD 

Gutierrez et al. (Gutierrez et al., 

2012) 

18F-FDG brain PET of 19 

dementia patients 
W-R Anatomical Voxel-based 

Comparison of MRI 

segmentation methods (SPM 

versions) 

Bias, accuracy 

Bauer et al. (Bauer et al., 2013) 
Over 400 subjects FDG brain 

PET 
W-R Voxel & ROI-based 

Normalization regions and PVC 

methods analysis 

Chi square test, T-test, 

ANOVA test 

Sattarivand et al. (Sattarivand et 

al., 2013) 
Brain and sphere phantoms 

W-R Region-based (sinogram-

space  

sGTM, GTM comparison in 

sinogram space 
Mean/SD of RC 

Tang and Rahmim(Tang and 

Rahmim, 2014) 
Simulated MRI/PET W-R Wavelet JE (WJE)-MAP Noise vs Bias  

Dutta et al. (Dutta et al., 2015) 

 

BrainWeb phantom, human 

datasets 
W-R PET/MRI Joint Entropy 

Image deblurring with joint 

entropy prior 
RMSE, mean SUV ratio 

Caldeira et al. (Caldeira et al., 

2015) 

MR-BrainPET, BrainWeb 

database 
W-R Anatomical Priors 

OP-OSEM with/without 

Gaussian filtering 
Noise, RMSE, AUC 

Novosad and Reader (Novosad 

and Reader, 2016) 

BrainWeb dynamic simulations 

(18F-FDG) 
W-R Kernel Functions 

Spectral analysis, kernel 

temporal functions 
RMSE, COV, bias 

Turco et al. (Turco et al., 2016) 
Myocardial (18F-FDG), XCAT 

phantom 
W-R Edge-preserving MAP with anatomical priors RC, CRC, CNR 

Hutchcroft et al. (Hutchcroft et 

al., 2016) 

BrainWeb MRI datasets (PET 

lesion contrast) 
W-R 

Kernel-based patch MR 

reconstruction 
Lesion RC, SNR 

Mehranian et al. (Mehranian et 

al., 2017a) 
BrainWeb PET/MRI datasets W-R Synergistic PET-MRI 

Weighted priors with MR 

sensitivity 
Quant. Error, Noise Reduction 

Mehranian et al. (Mehranian et 

al., 2017c) 

BrainWeb Phantom 

 
W-R MR-Guided 

Penalized MLAA (P-MLAA+), 

anato-functional joint entropy 

and anatomical quadratic 

penalty functions 

Quantification errors, visual 

quality, noise reduction 



Baker et al. (Baker et al., 

2017a) 
AV-1451 scans (18F, T1 MRI) W-R Rousset-Based PVC 

Spearman correlation for PVE 

analysis 
SUVR, ROI bleed-in 

Filipović et al. (Filipović et al., 

2018) 
Simulated/clinical datasets W-R Multimodal MR-guided 

MRF-guided posterior 

probability estimation 
Variance, Regularization Bias 

Belzunce et al. (Belzunce et al., 

2018) 
BrainWeb (FDG PET) W-R Resolution Modelling MAP, MR voxel adjustments Brain Contrast, Bias 

Bland et al. (Bland et al., 2019) BrainWeb/real FDG data W-R MR/PET-informed 

Kernel, MAP, MR-guided 

methods, Hybrid Kernel-Anato 

MAP 

SSIM, NRMSE, Bias 

Turco et al. (Turco et al., 2019) 
In vivo sheep datasets, ex vivo 

scans 
W-R Motion + Edge TV Prior OSEM ± RR, MAP-TV Absolute Bias, GT Similarity 

Mehranian et al. (Mehranian et 

al., 2019) 

FDG PET/MR phantoms, in 

vivo datasets 
W-R Synergistic PET-MR Weighted priors, MAP-EM Quant. Error, Artifacts 

Deidda et al. (Deidda et al., 

2019) 

Torso/Jaszczak phantom, 

clinical datasets 
W-R Hybrid Kernel Iterative LM-HKEM CNR, CRC, Bias 

Chen et al. (Chen et al., 2019) PET/MRI (20 patients) W-R Patch-Based MR Kernel 
Matrix formed via MR features 

for kernel construction 
SNR, CV 

Raptis et al. (Raptis et al., 

2020) 
Real PET/MRI data W-R LR/Rousset 

Lucy-Richardson, High-Res 

Scanner PVC 
Activity Recovery, Bias 

Sudarshan et al. (Sudarshan et 

al., 2020) 

Simulated PET-MRI datasets, 

BrainWeb phantom 
W-R Joint PET-MRI Prior MRF, Bayesian priors RRMSE, SSIM 

Kang and Lee(Kang and Lee, 

2021) 
BrainWeb Simulated/real data W-R l1-Bowsher Iterative l1 Norm Weighting Bias, Small Lesion Intensity 

Ibaraki et al. (Ibaraki et al., 

2022) 
FDG PET Subjects W-R PSF-based PSF-OSEM SUVR, Spatial Resolution 

Mandeville et al. (Mandeville et 

al., 2024) 

Simulated/real PET, murine 

functional data 
W-R bsGTM 

B-spline GTM, Unbiased PVC 

Reconstruction 
SNR, CNR, BPND, ΔBPND 

Mehranian et al. (Mehranian et 

al., 2017b) 

Florbetaben/FDG-PET, 3D 

brain data 
W-R Multi-parametric Priors 

Burg Joint Entropy Prior in 

MAP 

Bias-Variance, Feature 

Preservation 

Ahn et al. (Ahn et al., 2013)

  
2D XCAT liver/lung lesions W-R CRC-based Penalties 

Penalized-likelihood 

(nonquadratic penalties) 
RC (Pre/Post-PVC) 

Meechai et al. (Meechai et al., 

2015) 
FDG PET, phantoms W-R Super-resolution  

Super-resolution (SR) with 

shifted grids 
ARC, percentage yield 

Bowen et al. (Bowen et al., 

2013) 
Dynamic FDG brain PET W-R RSF + Perturbation GTM 

Perturbation GTM PVC with 

PSF OSEM 
Bias (Kinetics, CMRGlc) 



Ashrafinia et al. (Ashrafinia et 

al., 2014) 
Simulated lung FDG PET W-R PSF-based Framework Iterative EM 

Detection Tasks 

(PWMF/NPWMF) 

Irace et al. (Irace et al., 2016) Breast lesion phantom W-R Spatial PCA (PSF Estim.) 
varRM, DIRECT, 

Deconvolution Methods 
%BIAS, FOV-SD, RMSE  

Cysouw et al. (Cysouw et al., 

2016) 

FDG PET/CT for Small 

Tumors studies 
W-R Resolution Modelling 

LR PVC, Masked Spillover 

Methods 

Accuracy, precision, recovery 

coefficient, bias, activity 

concentration ratios. 

Ashrafinia et al. (Ashrafinia et 

al., 2017) 

Simulated dynamic liver tumors 

(XCAT) 
W-R PSF Modelling 

OSEM + Analytical PSF 

Models . 

CRC, Noise-Bias, SUVmean 

bias, SUVmax bias. 

Xu et al. (Xu et al., 2015) PET/CT (NEMA Phantom) W-R Iterative Shape Consist 
Iterative Shape/Denoising 

Weighted PVC 

Structure Integrity, PVE 

Assessment 

Wu et al. (Wu et al., 2021) 
Phantom PET (Fluoride) + 

Clinical Nodules 
W-R Bayesian Likelihood 

Q.Clear (PSF/TOF Bayesian), 

OSEM Models 

RC, CR, SUVmax, SUVmean, and 

%ΔSUVmean 

Turco et al. (Turco et al., 2020) Ex vivo ovine hearts W-R Edge + Anatomy Priors MAP + RR, TV Regularization 
Absolute quantification, 

relative tracer distribution 

Zhao et al. (Zhao et al., 2023) 
Na Phantom + Mouse FDG 

PET 
W-R PSF-OSEM Modelling 

Optimized PSF-OSEM, 

Deformed Models 
FWHM, CNR, CRhot 

 

  



Supplemental Table 2. Summary of studies reporting on post-reconstruction-based PVC in PET imaging. "W-P" refers to within post-reconstruction 

Publication Data details Categories of PVC Algorithm/Architecture Evaluation metrics 

Lehnert et al. (Lehnert et al., 

2012) 

Simulated 11C-raclopride rat 

brain PET, Monte Carlo 

simulation 

W-P GTM method 
Evaluating PVE on TACs and 

binding potential 

RMSE for TACs, BPND 

stability 

Du et al. (Du et al., 2013) 
Dog cardiac perfusion PET 

data, simulation studies 
W-P Image-based  

Spill-in/spill-out correction for 

cardiac PET 

LV wall uniformity, 

quantitative accuracy 

Wang and Fei(Wang and Fei, 

2012) 
simulated PET data W-P Voxel-based  

Bayesian deconvolution with 

edge-preserving constraints 

Bias, COV, recovery ratio, 

recovery error 

Yan et al. (Yan et al., 2015) 
Simulated/clinical FDG brain 

PET 
W-P Voxel-based  

MRI-guided PET filtering 

method  
MSE, PSNR, SSIM, bias, COV  

Gao et al. (Gao et al., 2021) 
BrainWeb phantom, in vivo 

human PET (BLSA) 
W-P Voxel-based  

Least squares with MRI-guided 

NLM (NLMA) regularization 

Bias-noise tradeoff, visual 

improvement 

Zhu et al. (Zhu et al., 2021) 
BrainWeb phantom, in vivo 

PET-MR 
W-P MR-guided  

Deconvolution with parallel 

level set (PLS) regularization  

Amyloid quantification, 

quantitative performance 

Zhu et al. (Zhu et al., 2019) BrainWeb phantom W-P Subtle MR guidance  
Comparison of NLMA and 

SBPLS for MR-guided PVC 
Bias, COV 

Gallivanone et al. (Gallivanone 

et al., 2012) 

49 patients Gastric cancer 18F-

FDG PET-CT  
W-P RC- based  

PVC-SUVBW correlation with 

histology data 

Statistical analysis (Kruskal-

Wallis, Mann-Whitney) and k-

means  

Gallivanone et al. (Gallivanone 

et al., 2014) 
Breast cancer PET (40 patients) W-P Region and Voxel based  

Pretherapy PET PVC-SUVBW 

correlation with histology 

ER/PgR, hormone receptor, 

Mib-1 proliferation 

 Picchio et al. (Picchio et al., 

2014) 

Head/neck cancer PET-CT (19 

patients) 
W-P Region-based  

SUVmean corrected with visual 

evaluation 

Survival prediction, FDG 

uptake parameters 

Gargouri et al. (Gargouri et al., 

2018) 
PET/CT data W-P Various approaches 

Lucy-Richardson 

deconvolution with block 

shrink denoising 

SUV measurements 

Taghvaei et al. (Taghvaei et al., 

2018) 

Refractory NHL PET-CT (17 

patients) 
W-P Region-based 

Adaptive contrast-oriented 

thresholding 
SUVmax, TLG, pvcTLG 

Baun et al. (Baun et al., 2018) 
Breast cancer recurrence PET 

(102 patients) 
W-P Region-based ROVER™ software  SUVmax, SUVmean, cSUVmean 

Sattarivand et al. (Sattarivand et 

al., 2012) 

3D digital and physical 

phantoms 
W-P Region-based  

sGTM: Enhanced GTM with 

spill-over corrections 

Accuracy, precision, robustness 

against mis-registration, and 

PSF estimate errors 



McGinnity et al. (McGinnity et 

al., 2013) 
[11C]DPN PET paired datasets W-P SFS-RR-Based 

Structural-Functional 

Synergistic (SFS-RR) 
Global/Regional [11C]DPN VT 

Evans et al. (Evans et al., 2015) 
12 mice injected with 18F-

FDG, 6 treated for MI. 
W-P Region-based  MRI segmentation; GTM PVC  

IDIF extraction improvement, 

Ki values 

Funck et al. (Funck et al., 2014) 
simulated and clinical PET 

datasets. 
W-P 

idSURF algorithm with MRI 
gray matter surface 

Accuracy, precision, MRSE 

Coello et al. (Coello et al., 

2013) 

Synthetic/clinical 18F-FDG 

PET with MR volumes 
W-P Voxel-based  LoReAn algorithm vs. GTM 

Bias, STD, COV, Pearson's 

correlation coefficient 

Kim et al. (Kim et al., 2013) 
Eight healthy volunteers using 

[18F]DOPA PET. 
W-P Region-based  SFS-RR vs. GTM 

ICC, variability, Ki cer 

recovery 

Pandey et al. (Pandey et al., 

2012) 

Phantom and 42 lung nodules 

in 5 patients 
W-P RC-Based 

Spreadsheet for SUV 

calculation 

Recovery coefficient, 

background ratios 

Muellauer et al. (Muellauer et 

al., 2013) 

Micro-hollow sphere phantom, 

isotopes: 68Ga, 18F, and 11C 

W-P RC/CRC-Based, VOI 

based methods 
 RCs, and CRCs 

Reeps et al. (Reeps et al., 2013) 
23 aortic aneurysm patients, 

18F-FDG PET/CT 

W-P Geometrical model-based 

correction 

IDL-based software, 

histopathology correlation 

SUVs vs. macrophages, MMP-

9 expression 

Torigian et al. (Torigian et al., 

2013) 
49 subjects with emphysema W-P Region-based  

Image segmentation in 

3DVIEWNIX 

E volume vs. CSUVmax, 

CCSUVmax 

Wang et al. (Wang et al., 2015) 

 

142 lymph nodes in 71 NPC 

FDG PET/CT patients 
W-P RC-Based Sphere-to-background ratio. 

Sensitivity, accuracy for small 

nodes 

Gallivanone et al. (Gallivanone 

et al., 2013) 
137 oncological patients; PET  W-P RC-based  Threshold isocontour 

 

Accuracy, radioactivity 

recovery 

Boivin et al. (Boivin et al., 

2014) 
17 neurodegenerative patients W-P Voxel/VOI-Based 

Five different PVC methods 

including Alfano, Muller-

Gartner, Meltzer, Shidahara, 

and Rousset's techniques 

Gray/white matter activity 

changes 

Giganti et al. (Giganti et al., 

2014) 

Gastric adenocarcinoma DW-

MRI and 18F-FDG-PET/CT 

before and after neoadjuvant 

therapy 

W-P Region-based  RC-based PVC 
ADC/PVC-SUV correlation, 

TRG accuracy 

Grecchi et al. (Grecchi et al., 

2015) 

 

Phantom, metastatic bone 18F-

fluoride PET/CT, 

prostate/breast cancer 

W-P Multimodal PVC using 

SFS-RR 

SFS-RR using wavelet 

transform 
Bias reduction, SUV recovery 

Ortega et al. (Ortega et al., 

2020) 

75 men, 232 metastatic nodes < 

12 mm, PET/CT data 
W-P 

Smoothing filter, PROMISE 

miPSMA scoring 

SUVmax/SUVmean before/after 

PVC 



Lue et al. (Lue et al., 2014) 
11 patients with Parkinson’s 

disease and 6 healthy subjects 
W-P RC-based  VOI + large VOI techniques SOR before/after PVC 

Li et al. (Li et al., 2019) 
14 epilepsy patients and 19 

controls, PET/MR data 
W-P MRI-based  

SPM analysis comparison 

before and after PVC 

Epilepsy detection rate 

before/after PVC 

Raptis et al. (Raptis et al., 

2019) 

High-resolution PET data, 

HRRT simulation 
W-P Voxel-based 

Lucy-Richardson 

deconvolution, Rousset PVC 
Bias, region-specific bias 

Greve et al. (Greve et al., 2014) 

Dynamic PET scans of 

serotonin-4 receptor in 16 

healthy subjects 

W-P Voxel based 
Muller-Gartner PVC, surface-

based smoothing 

Bias, variance in BPND 

estimates 

O'Keefe, et al. (Jones et al., 

2014) 

30 Flutemetamol-PET subjects 

with MRI/CT-based PVC 
W-P Region-based 

2- and 3-compartment PVC 

methods 

Accuracy comparison, mean 

correlation coefficients 

Bural et al. (Bural et al., 2015) 
Four patients with normal brain 

MRI and FDG-PET scans 
W-P Voxel-based  MRI segmentation for PVC 

SUV for grey matter after PVC; 

reduction of discrepancy 

between CSF compartments. 

Salavati et al. (Salavati et al., 

2015) 

106 lesions from 55 lung cancer 

patient FDG-PET/CT. 
W-P Region based 

Adaptive thresholding, lesion-

based PVC 

Respiratory-gated vs non-gated 

SUV/TLG comparison 

Niesporek et al. (Niesporek et 

al., 2015) 

Phantom and (23)Na-MRI 

volunteer study 
W-P Region-based  GTM-method  

Correction performance, CSF 

discrepancy reduction 

Schwarz et al. (Schwarz et al., 

2019) 

Mayo Clinic aging and AD 

studies, longitudinal PiB 

amyloid PET 

W-P Region-based  
GTM, 2- and 3-compartment 

models 

Relative precision, longitudinal 

measurement variability 

Rausch et al. (Rausch et al., 

2022) 

[68Ga]Ga-pentixafor PET/MR 

for carotid plaques 
W-P Voxel-based  

Impact of PVC on MR-AC and 

uptake 
Mean/max TBR, SUV changes 

Cal-González et al. (Cal-

González et al., 2017) 

Simulated/phantom calcified 

plaques; pilot NaF-PET studies 
W-P Region-based 

STIR MoCo-based 

reconstruction 

Increased lesion-to-background 

ratios (LBR) 

Turco et al. (Turco et al., 2015) 

 

XCAT thorax simulation with 

left ventricle lesions 
W-P Anatomy-based  

Edge-preserving priors, 

anatomy-based reconstructions 
RC, CRC, CNR 

 

Greve et al. (Greve et al., 2016) 

 

99 subjects, Harvard Aging 

Brain study. 
W-P Region-based SGTM, MZ, MG, NoPVC 

 

isthmus cingulate (IC), t-test, 

Bias, p-value 

Thomas et al. (Thomas et al., 

2016) 

 

Simulated brain PET for 

demonstrating PETPVC 

toolbox 

W-P Mixed (Multiple PVC 

Methods) 

PETPVC toolbox comprising 

eight core PVC techniques 

GM recovery, PSF mismatch 

sensitivity 

Sasaki et al. (Sasaki et al., 

2016) 

 

Nine AD patients and 11 

cognitively normal controls 

W-P CT-based PVC for 

amyloid PET imaging 

Comparison of CT-based PVC 

to MRI-based PVC. 

SUVR values, constant 

multiplication impact 



using 11C-PiB-PET/CT and 

MRI scans. 

Yang et al. (Yang et al., 2017) 
97 NC, 96 EMCI, 129 LMCI, 

and 91 AD subjects 

W-P Joint-entropy-based PVC 

technique 

Gradient projection with non-

negativity 

Enhanced brain network 

analysis, AD classification 

Shigemoto et al. (Shigemoto et 

al., 2018) 

18 amyloid-positive early AD 

patients and 36 controls 
W-P Region-based PETPVE12 toolbox 

 

Tau deposits vs atrophy 

discrepancy 

Lu et al. (Lu et al., 2021) 
17 AD, 11 CN participants 

using 11C-UCB-J PET 
W-P Voxel-Based 

Comparison of MG and IY 

PVC methods  

VT, BPND, K1, and volume 

differences before/after PVC. 

Su et al. (Su et al., 2015) 
Simulated/human PiB amyloid 

imaging 
W-P (RSF)-Based RSF PVC technique 

PiB retention changes, 

simulated accuracy 

Schwarz et al. (Schwarz et al., 

2017) 

129 Mayo Clinic subjects, 

serial PiB and T1-MRI scans 

W-P Two-class PVC in voxel 

space 

Linear mixed-effects regression 

model 

MMSE score correlation, 

plausibility, accumulator status 

prediction 

Matsubara et al. (Matsubara et 

al., 2020) 

[11C]PiB PET, 92 ADNI 

participants (16 HC, 58 MCI, 

18 AD) 

W-P MR -guided PVC 
PoR framework iterating PVC 

and registration for accuracy 

PV-corrected SUV, SUVR, 

intra-region CoV 

Minhas et al. (Minhas et al., 

2018) 

9 subjects with [C-11]PiB PET 

& MR, postmortem 

assessments 

W-P Region-based 
Meltzer, modified Müller-

Gärtner, RBV 

Correlations between PiB 

SUVRs & Aβ load 

Sur et al. (Sur et al., 2022) 
18F-flutemetamol PET scans in 

AD patients from EPOCH trial 
W-P Region-based 

Assessment of MZ, SGTM for 

amyloid PET 

Correlation between PVC vs. 

uncorrected SUVr values, 

treatment effect eval. 

Gao et al. (Gao et al., 2018) 

Amyloid PET phantom 

simulating patient data (11C-

PIB PET/MRI) 

W-P Voxel-based PVC 

Weighted least squares with 

NLM regularization, OSL 

optimization 

Bias-noise tradeoff, 

performance in AD-relevant 

regions 

Costoya-Sánchez et al. 

(Costoya-Sánchez et al., 2024) 

247 subjects from the AD 

Neuroimaging Initiative 

W-P Region-Based FTP SUVR values and 

longitudinal rates of change 

calculation for various ROIs 

RCs for PVC impact 

assessment 

Malpas et al. (Malpas et al., 

2015) 

 

115 subjects (55 HC, 53 MCI, 7 

AD) with FDG-PET and T1 

MRI over 24 months 

W-P Longitudinal PVC in AD. 
PVElab using Müller-Gärtner 

PVC 

Increased uptake w/PVC, 

correlation w/structural atrophy 

Matsubara et al. (Matsubara et 

al., 2016) 

 

5 HC, 8 AD patients with 

[11C]PiB PET 

W-P Region-based and voxel-

based PVC. 
GTM for region-based BPND, cortical value changes 



Eldib et al. (Eldib et al., 2016) 
ACR phantom (8 GBq of Y-90 

solution, 10:1 contrast) 
W-P MR-Guided based PVC 

Wavelet decomposition 

approach 

Contrast recovery improved by 

13% 

Kaida et al. (Kaida et al., 2020) 
108 NSCLC patients, dual-

point 18F-FDG PET imaging 
W-P RC-based Tumor diameter-dependent RC 

OS, DFS via Cox regression, 

Glut-1 expression 

Lee et al. (Lee et al., 2016) 
38 women w/early invasive 

breast cancer, 18F-FDG PET 

W-P RC-Based PVC for 

SUVmax 
Multivariate logistic regression 

High PVC-SUVmax association 

w/Oncotype DX RS 

Grecchi et al. (Grecchi et al., 

2017) 

[11C]PIB PET & T1/T2-

weighted MR of 8 HC, 20 MS 

patients 

W-P Voxel-based PVC Wavelet-based SFS-RR Improved WM/lesion contrast 

Shidahara et al. (Shidahara et 

al., 2017) 

1 HC, 1 AD subject 

w/[18F]THK5351, [11C]PIB 

PET 

W-P Multi-Method 

Different PVC methods applied 

with FreeSurfer segmented 

anatomical information 

Variability in SUVRs across 

different PVC methods and 

tracer types 

Oyama et al. (Oyama et al., 

2020) 

Simulated brain PET (healthy, 

AD) 
W-P Multi-Method 

Comparison of seven PVC 

algorithms under simulated 

error conditions. 

Error propagation analysis; 

%diff for corrected SUVR 

Sari et al. (Sari et al., 2017) 
19 subjects for CMROG 

estimation 
W-P Voxel-Based 

Single-Target Correction (STC) 

method 
CMROG diff. 

Baker et al. (Baker et al., 

2017b) 
10 YC, 83 OC, 68 MCI/AD W-P Region-based-PVC 

GTM for inter-regional linear 

interaction 

mean and standard deviation of 

SUVR 

Fazio et al. (Fazio et al., 2017) 
40 PET studies using 18F-

MNI-659 and 11C-raclopride 
W-P Region-based PVC 

GTM for linear interaction 

among regions 
Binding potential (BPND) 

Wolters et al. (Wolters et al., 

2018) 

20 [18F]flortaucipir dynamic 

PET scans 

W-P Iterative Deconvolution 

PVC 

Van Cittert iterative 

deconvolution (IDM) with 

HYPR 

Correlation between 

hippocampal & CP VT 

López-González et al. (López-

González et al., 2022) 

309 amyloid-β-negative 

subjects, simulated FTP images 
W-P Multi-Compartment PVC 

Employed PVC using the RBV 

method and dedicated 

compartments for specific 

regions. 

Spill-in effects using 

Correlation coefficients (R2) 

and slopes  

Sanabria Bohórquez et al. 

(Sanabria Bohórquez et al., 

2024) 

Longitudinal tau [18F]GTP1 

PET from NHS (CU & AD) 

and a semorinemab trial. 

W-P Voxel-Based 

Van Cittert, 2/3-compartment, 

region-based GTM, LMEM 

analysis 

%ΔSUVR, within-subject 

variability, LMEM repeatability 

van Aalst et al. (van Aalst et 

al., 2022) 

94 healthy subjects, 

simultaneous FDG-PET/MR 

with DTI 

W-P Region-based PVC 

Assessment of age-related 

changes in glucose metabolism 

and white matter integrity 

Associations in 

metabolism/atrophy/WM 



Funck et al. (Funck et al., 2018) 
Monte Carlo PET simulation 

(SORTEO) 
W-P Multi-Method PVC idSURF, PETPVC 

 

PVC accuracy, voxel 

quantification 

Smith et al. (Smith et al., 2019) 

D2-like radioligands (18F-

Fallypride, 11C-FLB457); 

different PET camera 

resolutions 

W-P Region-based PVC  VOI-based PVC using GTM 
BPND values before/after PVC, 

adult age differences 

Ferraro et al. (Ferraro et al., 

2022) 

Analyzed PET and MRI data 

from 15 ALS patients. 
W-P Multi-Method PVC Meltzer, MG, SGTM 

 

Regression analysis with age 

and disease duration 

Scott et al. (Scott et al., 2024) 343 controls, 55 MCI patients W-P Region-Based PVC 
GTM with Gaussian kernel for 

PVE simulation 

FTP signal, effect of sex on 

PVC-corrected metrics 

Paranjpe et al. (Paranjpe et al., 

2019) 

Longitudinal study, 48 MCI 

patients (ApoE ε4 carriers vs 

non-carriers) 

W-P Multi-Method PVC Reblurred Van Cittert method 
Longitudinal FDG SUVR 

changes 

Hellem et al. (Hellem et al., 

2021) 

21 HDGECs and 17 controls, 

hybrid 2-[18F]FDG PET/MRI 
W-P Region-Based PVC SGTM method 

 

Correlation with disease burden 

(CAPS) 

Cysouw et al. (Cysouw et al., 

2019) 

10 NSCLC patients, dynamic 

18F-fluorothymidine PET-CT 
W-P Parametric PVC  

Iterative deconvolution 

with/without HYPR 

Correlation of simplified 

metrics (SUV/TBR) with VT 

Teipel et al. (Teipel et al., 

2021) 

600 ADNI subjects, 43 

INSIGHT-preAD participants 
W-P Multi-Compartment PVC 

PVC-3 explicitly models WM 

signal spill-in 

CSF Aβ42 levels vs PET 

sensitivity for amyloid 

detection 

Laymon et al. (Laymon et al., 

2021) 

29 subjects with [11C]PiB PET 

and T1 MRI 
W-P Region-Based PVC GTM with PSF specification 

SUV impact on amyloid status 

classification 

Ayubcha et al. (Ayubcha et al., 

2021) 

24 male patients, NaF-PET/CT 

and MRI 
W-P MR-Based PVC 

Evaluation of NaF uptake in the 

femoral neck with PVC 

Correlation with age, body 

weight, SUVmean with/without 

PVC 

Zadeh et al. (Zadeh et al., 2022) 
57 HNSCC patients, 18F-FDG-

PET/CT scans 
W-P Automated PVC 

Cox proportional hazards 

regression for PFS prediction 

Comparison of conventional 

and PVC PET metrics for PFS 

GUO et al. (GUO et al., 2022) 
21 prostate cancer patients, 

68Ga-PSMA PET/CT 
W-P Region-based-PVC 

BSREMA with different β 

values 
RC, CR, BV, SUV, SNR 

Mertens et al. (Mertens et al., 

2022) 

[18F]MK-6240 PET-MR 

imaging in aMCI and HC 
W-P Multi-Method PVC 

Correction for extracerebral 

spill-in-effects 

Group SUVR differences, 

correlations to clinical 

parameters 

Kafkaletos et al. (Kafkaletos et 

al., 2024a) 

49 HNSCC patients, clinical 

FMISO PET/CT pre and during 

RT, phantom RC modeling. 

W-P- Region-Based 

RC-based PVC tailored for 

FMISO, iterative SUV 

segmentation 

HTV, SUV, Dice Coefficient, 

Hausdorff Distance 



Kafkaletos et al. (Kafkaletos et 

al., 2024b) 

Same HNSCC cohort, hypoxia 

quantification using FMISO 

PET/CT. 

W-P- Region-Based 

 RC-based PVC for pO2 

thresholds, tumor-to-muscle 

ratio segmentation (TMR) 

HTVpO2, Dice Coefficient, 

Hausdorff Distance 

Danesh et al. (Danesh et al., 

2024) 

100 CT images (OASIS-3), 

labeled via MR; DCNN 

segmentation. 

W-P-Voxel-based 

DCNNs (UNet, VNet, 

SegResNet) on MONAI with 

attention-based training 

Dice Coefficient (DSC), IoU 

Dumouchel et al. (Dumouchel 

et al., 2012) 

Simulated and physical LV 

phantoms, cardiac FDG mouse 

PET 

W-P Model-Based PVC 

Convolution of LV image 

estimate with a 3D PSF 

described by a five-parameter 

profile 

Recovery percentage, image 

uniformity 

Hofheinz et al. (Hofheinz et al., 

2012) 

37 simulated tumors from real 

data. 

W-P Model-Free PVC 

 

Implemented a two-step 

automated PVC algorithm. 

Compared mean deviation (± 

s.d.) with true values. 

Hatt et al. (Hatt et al., 2012) 50 esophageal cancer patients 
W-P Iterative Deconvolution 

PVC 

Wavelet-based noise reduction, 

FLAB tumor delineation 

Entropy, homogeneity, size-

zone variability 

Hatt et al. (Hatt et al., 2013b) 
50 esophageal cancer patients, 

PET data 

W-P Iterative Deconvolution 

PVC 
FLAB, wavelet-based PVC 

Predictive heterogeneity 

parameters 

Hatt et al. (Hatt et al., 2013c) 
28 LARC patients, pre/post-

treatment PET data 

W-P Iterative deconvolution 

PVC 

Lucy-Richardson 

deconvolution with wavelet-

based denoising 

Predictive value for tumor 

response 

Hatt et al. (Hatt et al., 2013a) 
50 patients with esophageal 

cancer 
W-P Volume-Dependent PVC 

Iterative deconvolution and 

wavelet-based noise reduction 

for PVC 

Sensitivity of parameters to 

volume definition and PVC 

Stefano et al. (Stefano et al., 

2014) 

29 breast cancer patients with 

bone lesions 
W-PRC model 

PVC based on Recovery 

Coefficients and automatic 

metabolic volume measurement 

Increase in average SUV values 

with PVC 

Mikasa et al. (Mikasa et al., 

2015) 

113 lesions from 96 breast 

cancer patients 
W-P Multi-Method PVC 

PSF, GTM, and background 

correction 

Reduction in uptake 

overestimation near high 

activity regions 

Golla et al. (Golla et al., 2017) 

Hoffman phantom, 

[11C]flumazenil and [11C]PIB 

scans 

W-P Iterative Deconvolution  

PVC with iterative 

deconvolution combined with 

HYPR denoising 

Improved quantitative accuracy 

of measured activity 

concentrations 

Akerele et al. (Akerele et al., 

2017) 
Simulated/phantom data 

 

W-P Multi-Method PVC 

 

PSF, GTM, background 

correction 

Improved lesion quantification 

and visibility with reduced bias 

Arakawa et al. (Arakawa et al., 

2017) 

[11C]-l-deprenyl-D2 scans on 6 

subjects 
W-P Voxel-based PVC 

Gray matter PET algorithm 

determined by MRI 
%Difference, ICC 



Supplemental Table 3. Summary studies reporting on hybrid and AI-based PVC in PET imaging. W-H" represents within hybrid and AI methods. 

Publication Data details Categories of PVC Algorithm/Architecture Evaluation metrics 

Xu et al. (Xu et al., 2018) 
Phantom, clinical, and pre-

clinical PET scans 
W-H - Voxel-Based PVC 

AP-based iterative clustering 

for segmentation; iterative 

voxel-based correction for PVC 

SNR, RC 

Song et al. (Song et al., 2018) 
High-res T1 MR, BrainWeb 

simulated brain dataset 
W-H - Resolution Recovery 

Very Deep Super-Resolution 

Convolutional Neural Network 

with high-resolution anatomical 

information for deblurring 

PSNR, SSIM 

Zhao et al. (Zhao et al., 2019) 
115 ADNI participants; 18F-

AV1451 PET + structural MR 
W-H - Voxel-Based PVC 

Voxelwise PVC with reblurred 

Van Cittert iteration method 

SUVR, MMSE, CSF biomarker 

correlation 

Corda-D'Incan et al. (Corda-

D'Incan et al., 2020) 

BrainWeb PET-MR phantom 

data 

W-H - Synergistic PET-MR 

Reconstruction 

Syn-Net: interconnected 

unrolled regularised model-

based PET-MR reconstruction 

MSE, NRMSE 

Matsubara et al. (Matsubara et 

al., 2022) 

192 ADNI participants; T1 MR 

+ [11C]PiB PET 
W-H - DL Prediction 

2D U-Net model for PV-

corrected maps  
SSIM, ICC 

Corda-D'Incan et al. (Corda-

D’Incan et al., 2022) 

Simulated PET from segmented 

MR images 

W-H - Synergistic PET-MR 

Reconstruction 

FBSEM-Net with residual CNN 

for anato-functional guidance 
MSE 

Campanioni et al. (Campanioni 

et al., 2023) 

532 subjects from the OASIS-3 

database 
W-H - RSF-Based PVC 

PVC with RSF; t-SNE for 

manifold learning 
t-SNE metrics 

 

Liu et al. (Liu et al., 2023) 
Simulated and clinical PET 

datasets 
 

W-H - DL-Based Unsupervised 

PVC 

Conditional DIP with MR 

guidance; iterative 

deconvolution 

PSNR, SSIM 

Marsh et al. (Marsh et al., 

2023) 

HNC xenograft mice; CLR 

124/131 for PET/CT 

W-H - Novel Preclinical PVC 

 

131I-CLR1404 dosimetry 

estimation 

Uptake measures, tumor 

dosimetry, tumor growth delay 

Farag et al. (Farag et al., 2023) 
NEMA phantom, 32 PCa 

biopsy-confirmed patients 

W-H - MR-guided PET 

reconstruction using CNN 

Bowsher-CNN methods for 

MR-guided PET reconstruction 

CR, BV, SNR, SUV, 

qualitative image assessment 

Corda-D'Incan et al. (Corda-

D’Incan et al., 2023) 

Simulated PET-MR datasets 

 

W-H - Joint PET-MR 

Reconstruction 

Deep learned Joint 

regularization step linking PET 

and MR algorithms 

NRMSE, feature preservation 

gains 

Shah et al. (Shah et al., 2024) 

Imaging from ADNI, OASIS-3, 

Centiloid; synthetic data, MRI 

guidance. 

W-H- Voxel-Based 

Latent Diffusion Model for 

Resolution Recovery (LDM-

RR) 

RC, Annualized SUVR change, 

SSIM, Sample Size estimation 



Jomaa et al. (Jomaa et al., 

2018) 

Cylinder phantom with 18F-

FDG spheres 

W-H - Deconvolution-Based 

PVC 

Lucy-Richardson with shearlet 

denoising 
RC, SNR 

Marsh et al. (Marsh et al., 

2022) 

Mice HNC xenograft models; 

CLR124/131 PET-CT 
W-H - Preclinical PVC 

Theranostic dosimetry based on 

124I-CLR1404 

Uptake measures, tumor 

dosimetry, tumor growth delay 

Sanaat et al. (Sanaat et al., 

2023) 

212 clinical PET scans (various 

tracers) 
W-H - DL-Based PVC 

CycleGAN for mapping from 

non-PVC to PVC 

SSIM, RMSE, PSNR, voxel-

wise and region-wise 

correlation 

Azimi et al. (Azimi et al., 

2024a) 
160 brain 18F-FDG PET/CT 

W-H - DL Framework for 

FD+PVC Prediction 
Encoder-decoder U-Net 

PSNR, RMSE, SSIM, relative 

bias, and absolute relative bias 

Azimi et al. (Azimi et al., 

2024c) 
160 brain 18F-FDG PET/CT 

W-H - DL-Based PVC 

Prediction 

Attention-based CNN (ATB-

Net) 

PSNR, SSIM, RMSE, mean 

absolute relative SUV 

difference, mean absolute 

relative bias 

 

  



Supplemental Table 4. Summary studies reporting on reconstruction-based PVC in SPECT imageing. "W-R" denotes within reconstruction 

Publication Data details Categories of PVC Algorithm/Architecture Evaluation metrics 

Erlandsson et al. (Erlandsson 

and Hutton, 2010) 

Simulated SPECT data with 

elliptical phantom and 

anthropomorphic brain 

phantom 

W-R- Distance-Dependent 

Blurring Correction 
p-PVC combined with FBP 

Recovery value for spheres, 

mean background COV 

Erlandsson et al. (Erlandsson et 

al., 2011) 

Brain SPECT studies with 

DATSCAN tracer, segmented 

MRI into 33 anatomical regions 

W-R- Anatomical-Guided 

Reconstruction 

OSEM with projection domain 

PVC 

Striatal contrast and regional 

variability (CoV) 

Chan et al. (Chan et al., 2013) 

Simulated SPECT and dog 

study with 99mTc-tetrofosmin 

and 99mTc-RBC tracers 

W-R- Noise Suppression-Based 

PVC 

Voxel-based PVC with AMAP 

and MTC 

Quantification, noise level, 

visual quality 

Liu et al. (Liu et al., 2015) 

Simulated cardiovascular 

SPECT and in vivo cardiac 

imaging with 99mTc tracers 

W-R- Anatomical-Guided PVC 
pGTM, MTC, iterative 

approaches 

Image quality, quantitative 

accuracy, reproducibility 

Chan et al. (Chan et al., 2016) 

Simulated myocardial perfusion 

and RBC scans, canine blood 

pool study 

W-R- Noise Suppressed PVC 

AMAP with Bowsher's prior, 

sequential Yang's method for 

PVC 

Quantitative assessment, visual 

image quality, reproducibility 

Kangasmaa et al. (Kangasmaa 

et al., 2021) 

Clinical patient studies with 

artificial lesions, 20 real clinical 

patients 

W-R- Anatomically Guided 

Reconstruction 

Bayesian reconstruction 

methods (RDP, AMAP-S, 

AMAP-R) 

Error in lesion SUVs, lesion 

detectability 

Marquis et al. (Marquis et al., 

2021) 

Dual 68Ga/177Lu IEC phantom 

study and clinical example 

using 64Cu/67Cu 

W-R- Hybrid Reconstruction HKEM algorithm 
Accuracy, recovery, noise 

amplification, artefact reduction 

Vuohijoki et al. (Vuohijoki et 

al., 2023) 

Artificial lesions added to 

normal bone SPECT/CT studies 

W-R- Anatomically Guided 

Reconstruction 
AMAP and KEM algorithms Lesion SUV error, ROC area 

Morphis et al. (Morphis et al., 

2016) 

Phantom studies with Tc-99m 

and Au-198, one clinical patient 
W-R- Monte Carlo Simulations 

Calibration factor incorporated 

with Monte Carlo-based PVC 

Activity quantification 

accuracy 

Leube et al. (Leube et al., 

2024a) 

Monte Carlo 177Lu SPECT/CT 

for 720 NEMA phantom 

configs; 6 physical 

measurements 

W-R- Monte Carlo Simulations 

OSEM with/without resolution 

recovery (CASToR & STIR 

frameworks) 

RC, RC variation (ϑRC), R² 

goodness-of-fit 

 



Supplemental Table 5. Summary of studies reporting on post-reconstruction-based PVC in SPECT imaging. "W-P" refers to within post-reconstruction 

Publication Data details Categories of PVC Algorithm/Architecture Evaluation metrics 

Liu et al. (Liu et al., 2017) 
8 canine 99mTc-labeled red 

blood cell SPECT/CT datasets 
W-P- Region-based-PVC 

Multi-atlas segmentation with 

novel label fusion algorithm 
Dice similarity coefficient 

Wu et al. (Wu et al., 2017) 

123I-metaiodobenzylguanidine 

(123I-mIBG) SPECT/CT 

imaging of NCAT phantoms 

and a physical cardiac phantom 

W-P- Voxel-based PVC 

Iterative blind deconvolution 

(BD) algorithm with 

anatomical-based filtering 

Relative bias, SNR, HMRs 

Ito et al. (Ito et al., 2020) 
Striatal phantom for evaluating 

tracer accumulations 
W-P- Region-based-PVC 

Novel semi-quantitative 

approach examining 

approximate images 

Correlation with count density, 

SBR, CPR 

Ren et al. (Ren et al., 2021) 

37 patients suspected of ATTR-

CM, phantom studies for 

determining ICF and PVC 

factors 

W-P- Region-based-PVC 

Adjustable PVC factors 

integrated in quantitative 

SPECT analysis 

SUV, reproducibility 

Ito et al. (Ito et al., 2022) 
Striatal phantom for evaluating 

tracer accumulations 
W-P- Region-based-PVC 

Novel semi-quantitative 

approach examining 

approximate images 

Correlation coefficients 

Mohy-ud-Din et al. (Mohy-ud-

Din et al., 2018) 

Dual-gated myocardial 

SPECT/CT imaging of 99mTc-

RBCs in 12 canines 

W-P- Region-based-PVC 
Multiple correction schemes 

including PVC 

IMBV estimation, ΔIMBV, 

correlation with ex vivo 

measures 

Furuta et al. (Furuta et al., 

2018) 

3D-striatum digital brain (3D-

SDB) phantom, various 

correction methods 

W-P- Voxel-based PVC 

3D-iterative reconstruction 

algorithm with multiple 

corrections 

SBR and SUR quantitation 

accuracy 

Liu et al. (Liu et al., 2024) 

Geometrical phantom (5 

spheres), 40 XCAT phantoms, 

10 patient 177Lu-PSMA 

SPECT. 

W-P- Multi-based PVC 

RC-PVC, Reblurred Van-

Cittert (RVC), Iterative Yang 

(IY) 

RC, MAE, CoV, Mean Activity 

Differences (kidneys/tumors) 

Yin et al. (Yin et al., 2014) 

84 healthy adults with -

TRODAT-1 SPECT and MRI 

scans 

W-P- Region-based-PVC 

Comparison of six ROI 

methods and three PVC 

methods (VC, GTM, RBV) 

Differences in dopamine 

transporter (DAT) 

availabilities, effect on age-

related declines 



Pourmoghaddas and Wells 

(Pourmoghaddas and Wells, 

2016) 

Phantom experiments with 

99mTc-SPECT acquisitions 
W-P- Region-based-PVC 

Quantitative measurements 

with AC, SC, and PVC on a 

CZT-detector-based gamma 

camera 

Mean error in absolute activity 

measurement, lesion contrast 

Yin and Chiu (Yin and Chiu, 

2017) 

20 digital phantom simulations, 

clinical data from 84 healthy 

adults 

W-P- Voxel-based PVC 
Regularized geometric-transfer 

matrix method (RGTM) 

Comparison with VC, GTM, 

and RBV methods in both 

constant and non-constant ROIs 

Finocchiaro et al. (Finocchiaro 

et al., 2019) 

Two phantoms with 177Lu 

solution, one with spherical and 

one with organ-shaped inserts. 

Additional phantoms for 

comparison. 

W-P- Region-based-PVC 
Recovery Coefficients based 

PVC 
Accuracy  

Tran-Gia et al. (Tran-Gia et al., 

2020) 

3D printed 2-compartment 

kidney phantom with different 

activity concentrations for 

SPECT/CT imaging. 

W-P- Voxel-based PVC 
PETPVC tool for partial-

volume correction 

Absorbed dose distribution 

discrepancies 

Ramonaheng et al. 

(Ramonaheng et al., 2021) 

Spheres and kidney model in 

cylindrical, torso, and patient 

phantoms 

W-P- Region-based-PVC 

Monte Carlo simulations with 

sphere-CF and cylinder-CF for 

PVC 

Quantification errors 

Grings et al. (Grings et al., 

2022) 

SPECT kidney, 3D-printed 

phantoms 
W-P RC-based 

RC-based using surface area-to-

volume (SA:V) ratio 
RC, SA:V correlation (R²) 

Jalilifar et al. (Jalilifar et al., 

2024) 

131I solution in Carlson 

phantom with varying sphere 

sizes 

W-P- Region-based-PVC 
Recovery coefficient estimation 

through ROI adjustments 
Recovery Coefficient (RC) 

Azimi et al. (Azimi et al., 

2024b) 

10 patient 177Lu-PSMA 

SPECT, dose maps via Monte 

Carlo with 500M particles. 

W-P- Multi-Based 

RL iterative deconvolution, 

PETPVC toolbox, 3D Gaussian 

kernel 

RMSE, MSE, MAE, ME, RE, 

RAE, SSIM, PSNR 

 

  



Supplemental Table 6. Summary studies reporting on hybrid and AI-based PVC in SPECT imaging. W-H" represents within hybrid and AI methods. 

Publication Data details Categories of PVC Algorithm/Architecture Evaluation metrics 

Adam et al. (Adam et al., 

2022) 

3D-printed anthropomorphic 

head and neck phantom; 131I 

SPECT/CT imaging. 

W-H - Volume-based PVC 
Geant4 Monte Carlo RPT 

dosimetry workflow 

Recovery Coefficients (RC), 

absorbed dose 

underprediction/overprediction 

Yousefi et al. (Yousefi et al., 

2023) 

99mTc-RBC cardiac 

SPECT/CT imaging; rest and 

stress conditions. 

W-H - Region-based-PVC 

Automatic 

segmentation/registration via 

blood pool topology; 

iYangPVC 

IMBV quantification under resting 

and stress conditions; ΔIMBV 

(cycle-dependent change in IMBV); 

Correction effects on IMBV and 

ΔIMBV 

Salvadori et al. (Salvadori et 

al., 2024) 

3D printed kidney geometries 

on Lu SPECT images; 

evaluated on GE Discovery 

NM/CT 870 DR camera. 

W-H - Anatomy-based PVC 

Two region-based (GTM, 

Labbé) and five voxel-based 

methods 

Recovery Coefficients (RC), 

performance and robustness of PVC 

methods 

Gillen et al. (Gillen et al., 

2022) 

Simulations of 99mTc SPECT 

imaging; Gaussian PSFs 

estimated using perturbation. 

W-H - Perturbation-based 

PVC 

Single Target Correction using 

perturbation-estimated PSF 

Root mean squared error (RMSE), 

corrected regional mean values 

Xie et al. (Xie et al., 2022) 

28 canine studies for cardiac 

SPECT PVC using 

Technetium-99m-labeled red 

blood cells. 

W-H - Segmentation-free 

PVC 

Deep-learning-based method 

with densely-connected 

dynamic mechanism 

SSIM, RMSE, PSNR, and IMBV 

Leube et al. (Leube et al., 

2024b)  

10,000 Monte Carlo simulated 

SPECT images, phantom 

validation (3D-printed) 

W-H - Deep learning-based 

PVC 

3D U-Net (R2U-Net, AttU-Net 

variants) 

SSIM and NRMSE, Voxel Activity 

Accuracy (VAA), Activity Deviation 

Wang et al. (Wang et al., 

2024) 

227 PD brain phantoms, 100 

clinical 99mTc-TRODAT-1 

SPECT; augmented training. 

W-H- Deep learning-based 

PVC 

Attention GAN (AttGAN), U-

Net, Van-Cittert (VC) 

NSR, MAE, SBR, simulation and 

clinical noise rankings 
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