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Our method:

✓ scan-specific

✓ self-supervised

✓ no training
data required

3.25 min

Introduction

Multi-Contrast MRI: infeasible scan times

• Acquiring multiple image contrasts within a single scan

• Varying MR experimental parameters e.g. TI, TE 

22 minLong scan times limit clinical adoption of multi-contrast MRI

quantitative parameter fitting
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Motivation

Overview of our method

The contrast changes, BUT the anatomy remains constant

joint INR 

reconstruction2,3
complementary1

undersampling

𝑇𝐼1 𝑇𝐼2 𝑇𝐼3 𝑇𝐼4 𝑇𝐼5 𝑇𝐼6 𝑇𝐼7 𝑇𝐼8 𝑇𝐼9 𝑇𝐼10

acquisition

1 Levine et al. (2017)

2 Niessen. et al. MICCAI-RIME (2025)
3 Huang W. et al. IPMI (2025)

reconstruction

+
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Methods

Complementary undersampling

high frequencies: 

sampled sparsely & complementary across contrasts

k-spacecontrast anatomical details

k-space center: 

densely sampled

Mask 𝑇𝐼1 Mask 𝑇𝐼2 Mask 𝑇𝐼3 Mask 𝑇𝐼4

variable density
Poisson disk sampling
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Methods

coil sensitivities
Fourier Transform

learned images

learned k-space
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MLP
[64,64]

hashgrid
encoding

✓ scan specific

✓ self-supervised
Data consistency

loss in k-space
with distance

weighting

Forward model

Joint reconstruction with Implicit Neural Representation (INR)
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• 3D acquisitions on 3T DISCOVERY (GE HealthCare) scanner

• Scan time for 10 TI contrasts: 

• INR reconstruction was performed per slice (1.2 seconds), keeping the same hyperparameters

1.5 mm resolution fully sampled 22 min

undersampled R=6 3.25 min

1 mm resolution fullysampled 1.45 hours

undersampled R=20 4.22 min

Experiments

MPnRAGE: multiple inversion time (TI) contrasts

𝑇𝐼1 𝑇𝐼2 𝑇𝐼3 𝑇𝐼4 𝑇𝐼5 𝑇𝐼6 𝑇𝐼7 𝑇𝐼8 𝑇𝐼9 𝑇𝐼10
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Results

Highly accelerated MPnRAGE

Deep Dive ASL Europe | Natascha 7

Natascha AnaBea Tim

submitted to AAIC 2026

1.5 mm resolution

T1
 [m

s]
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Results

Highly accelerated MPnRAGE

R = 8 [10.54 min]

R = 20 [4.22 min]

1 mm resolution

accepted at ISMRM 2026
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Outlook

What can MPnRAGE be used for?

3. Synthesized clinical T1w contrast (MPRAGE) in 3D

1. Tissue nulling

GM nullWM null

2. Quantitative T1 maps

axial coronal sagittal

→ Biomarker discovery

CSF null
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Conclusion

✓ Self-supervised & scan-specific

✓ Prospective accelerations up to R=20 yield promising image quality

→ allowing for clinically feasible scan times (e.g. MPnRAGE 4.22 min)

→Next steps: 

• Acquire MPnRAGE dataset as part of

joint INR 

reconstruction
complementary

undersampling

acquisition reconstruction

+
✓ Complementary undersampling and joint INR 

reconstruction leverage shared anatomical information

Highly accelerated multi-contrast MRI
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