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ABSTRACT

Purpose: Proton density fat fraction
(PDFF) is widely used as a quantitative
MRI biomarker in clinical care. Accurate
PDFF measurement requires robust quality
control, commonly performed using
phantom-based assessment. This work
evaluates an automated algorithm for

CLINICAL IMPACT

This work introduces a novel automated phantom-
based quality control (QC) framework for PDFF MRI
that operates directly on routine clinical DICOM data.
A key conceptual advance Is the use of commercial
PDFF pocket phantoms placed underneath the patient
and embedded within routine clinical MRI

quantitative analysis of a commercial examinations, allowing phantom-based quality =)
pocket phantom within patient MRI exams control to be performed concurrently with patient =  _
to facilitate embedded phantom-based : : :

: Imaging rather than through separate, dedicated
quality control. o _ _ Methods

phantom acquisitions. Unlike conventional phantoms Exam (Healthy Volunteers) 1 5 3

Methods: Pocket phantoms (Phantom that typically relies on manual inspection or site- Field Strength 3T 3T 1.5T

K Calimetri Madi Wi ith i3 T heck £ d Type 3D 3D 3D
Packs, Calimetrix, Madison, WI) wi specific quality assurance checks performe Matrix (px) >94%178 >92%178 >98x198
nominal PDFF values of 0, 10, 20, 30, ana intermittently, the proposed approach automatically o 32 32 28

1t 1thi Cy ; FOV 40x32 40x32 40x32

7> percent were positioned within the detects PDFF pocket phantom within patient exams, | ice thickness (mm} - - -
Imaging field of view beneath patients Jentif - dividual » q itativel oy — . . :
during  routine MRI  examinations identifies individual wvials, an ql_Jantltatlvey e oo ; ; ;
(IDEAL-protocol), with data from three compares measured PDFF values against known TR (ms) 6.2 7.4 13.8
studies  included. A  Python-based ground truth values. This enables objective and Parallel Imaging ARC ARC ARC
automated analysis pipeline was used to reproducible assessment of PDFF measurement L= 2 2 2
detect - phantom vials on water-only consistency without additional acquisition time or AUTOMATED MEASUREMENTS
DICOM images, and map circular regions operator Intervention. Furthermore, by performin
of Interest to the corresponding PDFF p o 1Ore, by _p _g 1.5T-GE Water Phantom (SRS UL - — 2.4 3.0T-GE
DICOM images. Mean, median, standard sllce-bc_ased analysis and generating statistical metrics Pk
deviation, minimum, and maximum PDFE and visual outputs, the framework help enables e g,
values were automatically computed for algorithm-driven quality assurance. Our approach
the slice identified by the algorithm as represents a shift from passive phantom use toward -
optimal for phantom analysis. Automated active, automated quality assurance that can be |
PDFF measurements were compared to i Itin| t ! d1i it o)
known nominal and manually calculated applied across mu _Ip e_SyS ems, S! eS’_ and time points 3 !
phantom values to assess quantitative to support longitudinal monitoring of PDFF N g
consistency and identify out-of-range performance. OO0 e - S e b Gl
s WORK_FLOW — L5 IO ST
Results: The algorithm  successfully — RESULTS
detected phantom vials and generated T ,
PDFF measurements, with values closely Cilnical MRI DICOM Exam o Healthy Volunteers

matching known nominal PDFF values. As (PDFF + Water Images with Phantom in FOV)

a representative case, the mean(standard
deviation) PDFF values measured In each
of the vials were 3.6(x0.7), 9.2(x0.5),
22.1(x0.6), 31.4(x0.6) and 74.4(x1.0)
reflecting consistency with nominal values.
Further, the automated framework selected
this slice for quantitative analysis, yielding
PDFF measurements consistent with
manual measurements, with near-unity
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Conclusion: Automated analysis of PDFF phantony viais)
pocket phantoms in patient MRI exams 90 T
enables effective embedded quality control. CONCLUSION 20 _HealthyAlalunteem - 7]
Using known phantom values as a : : i g :
) nob . . PDFF Phantom Packs provide a practical path for : ' :
reference, this approach reduces reliance _ o _ _ _ 70 | - -
on manual review and enhances the emb_eddln_g _quar_1t|tat|_ve MRI quality assurance directly into N : RO :
efficient of quality assurance processes. It routine clinical imaging. : 5 uZ P E '
has the potential to improve data Slice Selection . Initial evaluation focuses on clinical compatibility, 50 [ 5 é — o :
consistency in clinical trials and support (Determine phantom center and slice range) Including workflow Impact, scan time, image quality, and 40 _ £ E <o e E _
routine clinical MRI quality assurance. technologist usability. SES: W g 3 :
2 - E ] ¥ i
o _ . Phantom-based PDFF measurements allow to systematic s 2 5 K E
Quantitative Analysis : N . g ST -
: . assessment of bias, variability, and outliers across scanners, T20F L F =
(Mean, median, std, min, max PDFF) _ _ & o
CONTACT field strengths, and reconstruction methods. 5 10f T & . Bxam1| :
. Establishing acceptance windows for phantom PDFF error A o - © Bam2] -
: : . .. 4 OL 2 -~ Exam3|
Prof. D Hernando (Apprr) May help identify problematic clinical exams and AT e ]
Department of Radiology, . = S trigger expert review before patient measurements are ° 10 20 3 40 S50 60 70 30 90
University of Wisconsin-Madison, WI { } — Interpreted. - PDFF, %

[email] dhernando@wisc.edu . This work supports the long-term goal of automated, exam-

specific QA for MRI-PDFF, improving confidence In
quantitative fat measurements across clinical applications.
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