wsics o,
3

N3

(dSN Mg,
) 0,

o

JULY 19-22
V#NCOUVER, BC

JOINT AAPM| COMP MEETING

CONCLUSIONS
and
TL;DR

Detrending has a major
impact on Weisskoff analysis
and RDC values (larger RDC
means better temporal
stability). We show that:

¢ Without detrending

* Largest deviation from
ideal curve in Weisskoff
analysis
Lowest RDC

Reflects greater temporal
autocorrelation from
low-frequency signal
from hardware instability
Single metric quality
assessment

¢ With quadratic detrending

* Better agreement with
the ideal curve in
Weisskoff analysis

Higher RDC

Consistent with
conventional fMRI
preprocessing

Needs separate drift
analysis for complete
quality assessment

Our work suggests that it is
prudent to select the same
detrending strategy for
consistent monitoring and
interpretation of fMRI QC.

Contact:
Henry.2.Chen@CUAnschutz.edu
(no refunds!)
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INTRODUCTION

Weisskoff analysis' assesses temporal
stability of echo-planar imaging (EPI) in
functional MRI (fMRI) by comparing how
the temporal coefficient of variation (CoV)
scales with increasing ROl size relative to
the ideal behavior expected for
uncorrelated and identically distributed
noise, which for square N x N voxel ROl is

CoV(N) « %

Deviation from this curve indicates
unwanted intervoxel correlation from
system instabilities.

A later extension introduced the radius of
decorrelation (RDC), defined as

CoV(1)

RDC = ————,
CoV (Nmax)

which quantifies the ROI size at which
voxel independence is lost2. The approach
adopted quadratic detrending for its CoV
calculation without explicit justification.

In this study, we evaluated how
detrending choices influence Weisskoff
analysis and derived RDC values.

METHODS AND MATERIALS
1.

Gradient echo EPI time series were
acquired using site specific fMRI QC
protocols with uniform phantoms on
» Vendor A 3T diagnostic

» Vendor B 3T diagnostic Coil 1

» Vendor B 3T diagnostic Coil 2

* 2xVendor C 1.5T MR-Linac
Temporal CoV was calculated using
centered square N x N ROl from N =1
10 N.ax €qualing 56 mm in the central
slice with

* No detrending

* Linear detrending

* Quadratic detrending
Weisskoff analysis with RDC
calculation was performed using these
CoVs to quantify the effects of
detrending
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Figure 1. Weisskoff analysis and RDC results for hardware combinations using different detrending
strategies. Note that ideal scaling appears only with quadratic detrending but can be aligned to other
curves by vertically shifting the curve so its starting CoV matches the data’s initial CoV. Insets show the
uniform phantom used for each scan. Bottom right shows an example ROI for CoV calculation.

RESULTS DISCUSSION
Detrending choice substantially * Increase in RDC is consistent with removal of low-
changes RDC frequency signal components associated with slowly

varying hardware instabilities (i.e., gradient heating),

* No detrending
which increase the apparent decorrelation distance

« Larges deviation from ideal
scaling

* Smallest RDC
* Linear detrending

* Reduced deviation from ideal
scaling

« Improved (i.e., larger) RDC

» These slowly low-frequency components are typically
removed during standard fMRI preprocessing

« Without detrending yields a single, easy-to-track metric
that captures all temporal fluctuations, making it useful
for longitudinal hardware performance monitoring

« Conflates hardware drift with other sources of
correlated temporal noise

* Quadratic detrending « Including polynomial detrending is consistent with
« Similar to linear detrending conventional fMRI preprocessing pipelines and

« Slightly improved RDC vs. linear improves agreement with ideal Weisskoff scaling

« Results support observations that
Vendor C scanner 1 seems to
have better stability than scanner
2 (scanner 1 has higher RDC)

* May be an outdate proxy for confounds in modern
fMRI data processing and should be complemented
with separate drift analysis for more complete quality
control assessment

References: 1. Weisskoff, Robert M. “Simple Measurement of Scanner Stability for Functional NMR Imaging of Activation in the Brain.” Magnetic Resonance in Medicine 36,
no. 4 (1996): 643-45. 2. Friedman, Lee, and Gary H. Glover. “Report on a Multicenter fMRI Quality Assurance Protocol.” Journal of Magnetic Resonance Imaging 23, no. 6

(2006): 827-39.
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ABSTRACT

Purpose: Weisskoff analysis assesses
temporal stability in functional MRI by
comparing how the temporal coefficient
of variation (CoV) scales with ROI size
relative to ideal uncorrelated noise (e.g.
ideal scaling) to assess unwanted
intervoxel correlation. Later extension
introduced the use of radius of
decorrelation (RDC), which measures
the size of ROI at which statistical
independence of the voxel is lost;
however, this approach adopted
quadratic detrending in calculating the
CoV without explicit justification. Our
study evaluated how detrending choices
alter Weisskoff analysis, including RDC,
and how they influence their use in
routine QC.

Methods: Weisskoff analysis with RDC
calculation was performed on gradient
echo EPI time series acquired on 4
scanners from 3 vendors using uniform
phantoms. For each dataset, the
temporal CoV were computed without
detrending, with linear detrending, and
with quadratic detrending, The resulting
Weisskoff analysis plots and RDCs were
used to quantify the effects of
detrending.

Results: Across platforms and coil
configurations, Weisskoff analysis
without detrending consistently yielded
the largest deviation from the ideal
scaling and the smallest RDC, followed
by linear, then quadratic detrending,
with linear and quadratic often similar.
This ordering is consistent with removal
of low frequency components that
reflect slowly varying hardware
instabilities, such as gradient heating,
thereby increasing the apparent
decorrelation radius.

Conclusion: Detrending choice
substantially changes RDC and affects
the interpretation of temporal stability.
Omitting detrending yields a single, easy
to track parameter that encompass all
temporal fluctuations, which is useful
for longitudinal hardware monitoring,
but conflates hardware drifts with other
correlated noise sources. Polynomial
detrending aligns with common fMRI
preprocessing pipelines; however, it
may be an outdated proxy for
confounds relative to modern fMRI data
processing and needs to be used with a
separate drift analysis for a more
complete QC. Our work provides
guidance on selecting and interpreting
detrending strategies for fMRI QC.
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INTRODUCTION

Weisskoff analysis' assesses temporal
stability of echo-planar imaging (EPI) in
functional MRI (fMRI) by comparing how
the temporal coefficient of variation (CoV)
scales with increasing ROl size relative to
the ideal behavior expected for
uncorrelated and identically distributed
noise, which for square N x N voxel ROl is

1
CoV(N) « —.
VN
Deviation from this curve indicates
unwanted intervoxel correlation from
system instabilities.

A later extension introduced the radius of
decorrelation (RDC), defined as
CoV (1)

RDC = ————,
CoV (Nmax)

which quantifies the ROI size at which
voxel independence is lost2. The approach
adopted quadratic detrending for its CoV
calculation without explicit justification.

In this study, we evaluated how
detrending choices influence Weisskoff
analysis and derived RDC values.

METHODS AND MATERIALS

1. Gradient echo EPI time series were
acquired using site specific fMRI QC
protocols with uniform phantoms on

» Vendor A 3T diagnostic

» Vendor B 3T diagnostic Coil 1
» Vendor B 3T diagnostic Coil 2
+ 2xVendor C 1.5T MR-Linac

2. Temporal CoV was calculated using
centered square N x N ROl from N =1
10 N.ax €qualing 56 mm in the central
slice with
* No detrending
* Linear detrending
* Quadratic detrending
3. Weisskoff analysis with RDC
calculation was performed using these
CoVs to quantify the effects of
detrending
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centered in the central slice.

Figure 1. Weisskoff analysis and RDC results for hardware combinations using different detrending
strategies. Note that ideal scaling appears only with quadratic detrending but can be aligned to other
curves by vertically shifting the curve so its starting CoV matches the data’s initial CoV. Insets show the
uniform phantom used for each scan. Bottom right show an example ROI for CoV calculation.

RESULTS
Detrending choice substantially
changes RDC
* No detrending

« Larges deviation from ideal
scaling

* Smallest RDC
* Linear detrending

* Reduced deviation from ideal

scaling
« Improved (i.e., larger) RDC
* Quadratic detrending
« Similar to linear detrending

« Slightly improved RDC vs. linear
« Results support observations that

Vendor C scanner 1 seems to

have better stability than scanner

2 (scanner 1 has higher RDC)

DISCUSSION

Increase in RDC is consistent with removal of low-
frequency signal components associated with slowly
varying hardware instabilities (i.e., gradient heating),
which increase the apparent decorrelation distance

These slowly low-frequency components are typically
removed during standard fMRI preprocessing

Without detrending yields a single, easy-to-track metric
that captures all temporal fluctuations, making it useful
for longitudinal hardware performance monitoring

« Conflates hardware drift with other sources of
correlated temporal noise

Including polynomial detrending is consistent with

conventional fMRI preprocessing pipelines and

improves agreement with ideal Weisskoff scaling

* May be an outdate proxy for confounds in modern
fMRI data processing and should be complemented
with separate drift analysis for more complete quality
control assessment

References: 1. Weisskoff, Robert M. “Simple Measurement of Scanner Stability for Functional NMR Imaging of Activation in the Brain.” Magnetic Resonance in Medicine 36,
no. 4 (1996): 643-45. 2. Friedman, Lee, and Gary H. Glover. “Report on a Multicenter fMRI Quality Assurance Protocol.” Journal of Magnetic Resonance Imaging 23, no. 6

(2006): 827-39.
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ABSTRACT

Purpose: Weisskoff analysis assesses
temporal stability in functional MRI by
comparing how the temporal coefficient
of variation (CoV) scales with ROI size
relative to ideal uncorrelated noise (e.g.
ideal scaling) to assess unwanted
intervoxel correlation. Later extension
introduced the use of radius of
decorrelation (RDC), which measures
the size of ROI at which statistical
independence of the voxel is lost;
however, this approach adopted
quadratic detrending in calculating the
CoV without explicit justification. Our
study evaluated how detrending choices
alter Weisskoff analysis, including RDC,
and how they influence their use in
routine QC.

Methods: Weisskoff analysis with RDC
calculation was performed on gradient
echo EPI time series acquired on 4
scanners from 3 vendors using uniform
phantoms. For each dataset, the
temporal CoV were computed without
detrending, with linear detrending, and
with quadratic detrending, The resulting
Weisskoff analysis plots and RDCs were
used to quantify the effects of
detrending.

Results: Across platforms and coil
configurations, Weisskoff analysis
without detrending consistently yielded
the largest deviation from the ideal
scaling and the smallest RDC, followed
by linear, then quadratic detrending,
with linear and quadratic often similar.
This ordering is consistent with removal
of low frequency components that
reflect slowly varying hardware
instabilities, such as gradient heating,
thereby increasing the apparent
decorrelation radius.

Conclusion: Detrending choice
substantially changes RDC and affects
the interpretation of temporal stability.
Omitting detrending yields a single, easy
to track parameter that encompass all
temporal fluctuations, which is useful
for longitudinal hardware monitoring,
but conflates hardware drifts with other
correlated noise sources. Polynomial
detrending aligns with common fMRI
preprocessing pipelines; however, it
may be an outdated proxy for
confounds relative to modern fMRI data
processing and needs to be used with a
separate drift analysis for a more
complete QC. Our work provides
guidance on selecting and interpreting
detrending strategies for fMRI QC.
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Vendor A

INTRODUCTION

Weisskoff analysis' assesses temporal
stability of echo-planar imaging (EPI) in
functional MRI (fMRI) by comparing how
the temporal coefficient of variation (CoV)
scales with increasing ROl size relativeto =
the ideal behavior expected for

— Vendor B Coil 1 - Vendor B Coil 2 .
| | U | . ‘

uncorrelated and identically distributed s(”mw B - OO
N h . one foria |
noise, which for square N x N voxel ROl is Linear 3.3 T 51
1 Quadratic 4.4 Quadratic 9.1
0.01 01
CoV(N) « w . W .
ROI Width (px) ROI'Width {px)

Deviation from this curve indicates Vendor C Scanner 1
unwanted intervoxel correlation from : 1
system instabilities. —

A later extension introduced the radius of
decorrelation (RDC), defined as =

Vendor C Scanner 2

— Quadratic detrending
— Linear detrending
— No detrending
------- Ideal scaling

ROC

6.5

67

RDC _ COV(l) i 0.1 0.1
CoV(Npax)’ Detrending RDC Detrending
I o & 5.0 N o e
which quantifies the ROI size at which e ;:jj_‘,:w
voxel independence is lost2. The approach 001 .01
adopted quadratic detrending for its CoV 1 10 1
ROI'Width (px)

calculation without explicit justification.

Example of Ny, X Ni.x Square ROI
centered in the central slice.

In this study, we evaluated how
detrending choices influence

Weisskoff analysis and derived RDC

Figure 1. Weisskoff analysis and RDC results for hardware combinations using different detrending
strategies. Note that ideal scaling appears only with quadratic detrending but can be aligned to other
curves by vertically shifting the curve so its starting CoV matches the data’s initial CoV. Insets show the
uniform phantom used for each scan. Bottom right show an example ROI for CoV calculation.

values.

METHODS AND MATERIALS RESULTS DISCUSSION

1. Gradient echo EPI time series were Detrending choice substantially  Increase in RDC is consistent with removal of low-
acquired using site specific fMRI QC changes RDC frequency signal components associated with

protocols with uniform phantoms on 5 .
scanner and coil combinations

* Vendor A 3T diagnostic

No detrending

 Larges deviation from ideal
scaling

slowly varying hardware instabilities (i.e., gradient
heating), which increase the apparent decorrelation
distance

» Vendor B 3T diagnostic Coil 1 « These slowly low-frequency components are

* Smallest RDC

» Vendor B 3T diagnostic Coil 2 + Linear detrending

» 2xVendor C 1.5T MR-Linac

2. Temporal CoV was calculated using
centered square N x N ROl from N =1
to Nphax €qualing 56 mm in the central

scaling
» Improved (i.e., larger) RDC

slice with « Quadratic detrending
* No detrending < Similar to linear detrending :
* Linear detrending « Slightly improved RDC vs. linear
*  Quadratic detrending + Results support observations that

Vendor C scanner 1 seems to have
better stability than scanner 2
(scanner 1 has higher RDC)

3. Weisskoff analysis with RDC
calculation was performed using these
CoVs to quantify the effects of
detrending

References: 1. Weisskoff, Robert M. “Simple Measurement of Scanner Stability for Functional NMR
Imaging of Activation in the Brain.” Magnetic Resonance in Medicine 36, no. 4 (1996): 643—45. 2.
Friedman, Lee, and Gary H. Glover. “Report on a Multicenter fMRI Quality Assurance Protocol.”
Journal of Magnetic Resonance Imaging 23, no. 6 (2006): 827-39.

typically removed during standard fMRI
preprocessing

* Reduced deviation from ideal + Omitting detrending yields a single, easy-to-track
metric that captures all temporal fluctuations,
making it useful for longitudinal hardware
performance monitoring

But conflates hardware drift with other sources of
correlated temporal noise

Including polynomial detrending is consistent with
conventional fMRI preprocessing pipelines and
improves agreement with ideal Weisskoff scaling

But maybe an outdate proxy for confounds in
modern fMRI data processing and should be
complemented with separate drift analysis for
more complete quality control assessment



ABSTRACT

Purpose: Weisskoff analysis assesses
temporal stability in functional MRI by
comparing how the temporal coefficient
of variation (CoV) scales with ROI size
relative to ideal uncorrelated noise (e.g.
ideal scaling) to assess unwanted
intervoxel correlation. Later extension
introduced the use of radius of
decorrelation (RDC), which measures
the size of ROI at which statistical
independence of the voxel is lost;
however, this approach adopted
quadratic detrending in calculating the
CoV without explicit justification. Our
study evaluated how detrending choices
alter Weisskoff analysis, including RDC,
and how they influence their use in
routine QC.

Methods: Weisskoff analysis with RDC
calculation was performed on gradient
echo EPI time series acquired on 4
scanners from 3 vendors using uniform
phantoms. For each dataset, the
temporal CoV were computed without
detrending, with linear detrending, and
with quadratic detrending, The resulting
Weisskoff analysis plots and RDCs were
used to quantify the effects of
detrending.

Results: Across platforms and coil
configurations, Weisskoff analysis
without detrending consistently yielded
the largest deviation from the ideal
scaling and the smallest RDC, followed
by linear, then quadratic detrending,
with linear and quadratic often similar.
This ordering is consistent with removal
of low frequency components that
reflect slowly varying hardware
instabilities, such as gradient heating,
thereby increasing the apparent
decorrelation radius.

Conclusion: Detrending choice
substantially changes RDC and affects
the interpretation of temporal stability.
Omitting detrending yields a single, easy
to track parameter that encompass all
temporal fluctuations, which is useful
for longitudinal hardware monitoring,
but conflates hardware drifts with other
correlated noise sources. Polynomial
detrending aligns with common fMRI
preprocessing pipelines; however, it
may be an outdated proxy for
confounds relative to modern fMRI data
processing and needs to be used with a
separate drift analysis for a more
complete QC. Our work provides
guidance on selecting and interpreting
detrending strategies for fMRI QC.
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Vendor B Coil 1

INTRODUCTION

Weisskoff analysis' assesses temporal
stability of echo-planar imaging (EPI) in
functional MRI (fMRI) by comparing how
the temporal coefficient of variation (CoV)
scales with increasing ROl size relative to
the ideal behavior expected for

uncorrelated and identically distributed s(”mw B = OO
N h . one 33 foria |
noise, which for square N x N voxel ROl is Linear 3.3 T 51
1 [Quadratic 4.4 Quadratic 9.1
0.01 0 .01
CoV(N) OCW. 1 10 1 0 . W
ROI Width (px) ROI'Width {px)

Deviation from this curve indicates Vendor C Scanner 1 Vendor C Scanner 2

unwanted intervoxel correlation from : 1

—— Quadratic detrending
— Linear detrending

system instabilities. — o Nodetrending
Alater extension introduced theradiusof =+ I <~ T 4 Ideal scaling
decorrelation (RDC), defined as : ~—.
roc = oV ' 3 ™ o
CoV (Nmax) Dotrending RDC Devending

M o e G

which quantifies the ROI size at which e — =
voxel independence is lost2. The approach 001 .01
adopted quadratic detrending for its CoV 1 1"' * 8

calculation without explicit justification. ROl (p) s

Example of Ny, X Ni.x Square ROI
centered in the central slice.

In this study, we evaluated how
detrending choices influence
Weisskoff analysis and derived RDC

Figure 1. Weisskoff analysis and RDC results for hardware combinations using different
detrending strategies. Note that ideal scaling appears only with quadratic detrending but can
be aligned to other curves by vertically shifting the curve so its starting CoV matches the

values. data’s initial CoV. Bottom right show an example ROI for CoV calculation.

METHODS AND MATERIALS RESULTS Discussion

1. Gradient echo EPI time series were * No detrending + The results are consistent with the removal of
acquired using site specific fMRI QC - Larges deviation from ideal scaling low-frequency signal components associated

with slowly varying hardware instabilities (i.e.,
gradient heating), which increase the apparent
decorrelation distance.

+ Reduced deviation from ideal scaling . These slowly low-frequency components are

» Improved (i.e., larger) RDC typically removed during fMRI analysis.
* Quadratic detrending + Theresults validates the observation that
Vendor C scanner 1 seems to have better fMRI
performance that Vendor C scanner 2 (scanner

protocols with uniform phantoms on 5
scanner and coil combinations

* Vendor A 3T diagnostic
» Vendor B 3T diagnostic Coil 1
» Vendor B 3T diagnostic Coil 2
+ 2xVendor C 1.5T MR-Linac
2. Temporal CoV was calculated using

« Smallest RDC
+ Linear detrending

« Similar to linear detrending

centered square N x N ROl from N =1 « Slightly improved RDC vs. linear 1 has higher RDC)
to Nphax €qualing 56 mm in the central
slice with Conclusion

* No detrending
+ Linear detrending
* Quadratic detrending

3. Weisskoff analysis with RDC
calculation was performed using these
CoVs to quantify the effects of
detrending

Detrending choice substantially changes RDC and affects the interpretation of temporal
stability. Omitting detrending yields a single, easy to track parameter that encompass all
temporal fluctuations, which is useful for longitudinal hardware monitoring, but conflates
hardware drifts with other correlated noise sources. Polynomial detrending aligns with
common fMRI preprocessing pipelines; however, it may be an outdated proxy for confounds
relative to modern fMRI data processing and needs to be used with a separate drift analysis
for a more complete QC. Our work provides guidance on selecting and interpreting detrending
strategies for fMRI QC.
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ABSTRACT

Purpose: Weisskoff analysis assesses
temporal stability in functional MRI by
comparing how the temporal coefficient
of variation (CoV) scales with ROI size
relative to ideal uncorrelated noise (e.g.
ideal scaling) to assess unwanted
intervoxel correlation. Later extension
introduced the use of radius of
decorrelation (RDC), which measures
the size of ROI at which statistical
independence of the voxel is lost;
however, this approach adopted
quadratic detrending in calculating the
CoV without explicit justification. Our
study evaluated how detrending choices
alter Weisskoff analysis, including RDC,
and how they influence their use in
routine QC.

Methods: Weisskoff analysis with RDC
calculation was performed on gradient
echo EPI time series acquired on 4
scanners from 3 vendors using uniform
nhantoms. For each dataset. the
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INTRODUCTION RESULTS DISCUSSION

Weisskoff analysis1 assesses temporal
stability of echo-planar imaging (EPI) in
functional MRI (fMRI) by comparing how the
temporal coefficient of variation (CoV)
scales with increasing ROl size relative to
the ideal behavior expected for uncorrelated
and identically distributed noise, which for
square N x N ROl is

CoV(N) «

1
VN
.where N is the n
thereby quantifying unwanted intervoxel
correlation.

A later extension introduced the radius of
decorrelation (RDC)—the ROI size at which
voxel independence is lost—and adopted
quadratic detrending for CoV calculation

Here is another reason to CENTER YOUR PATIENT

(in CTON

with linear and quadratic often similar.
This ordering is consistent with removal
of low frequency components that
reflect slowly varying hardware
instabilities, such as gradient heating,
thereby increasing the apparent
decorrelation radius.

Conclusion: Detrending choice
substantially changes RDC and affects
the interpretation of temporal stability.
Omitting detrending yields a single, easy
to track parameter that encompass all
temporal fluctuations, which is useful
for longitudinal hardware monitoring,
but conflates hardware drifts with other
correlated noise sources. Polynomial
detrending aligns with common fMRI
preprocessing pipelines; however, it
may be an outdated proxy for
confounds relative to modern fMRI data
processing and needs to be used with a
separate drift analysis for a more
complete QC. Our work provides
guidance on selecting and interpreting
detrending strategies for fMRI QC.

Contact:
Henry.2.Chen@CUAnschutz.edu
(no refund!)

Read this and find out (maybe it's okay).
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RADJINACI

Purpose: Weisskoff analysis assesses
temporal stability in functional MRI by
comparing how the temporal coefficient
of variation (CoV) scales with ROI size
relative to ideal uncorrelated noise (e.g.
ideal scaling) to assess unwanted
intervoxel correlation. Later extension
introduced the use of radius of
decorrelation (RDC), which measures
the size of ROI at which statistical
independence of the voxel is lost;
however, this approach adopted
quadratic detrending in calculating the
CoV without explicit justification. Our
study evaluated how detrending choices
alter Weisskoff analysis, including RDC,
and how they influence their use in
routine QC.

Methods: Weisskoff analysis with RDC
calculation was performed on gradient
echo EPI time series acquired on 4
scanners from 3 vendors using uniform
phantoms. For each dataset, the
temporal CoV were computed without
detrending, with linear detrending, and
with quadratic detrending, The resulting
Weisskoff analysis plots and RDCs were
used to quantify the effects of
detrending.

Results: Across platforms and coil
configurations, Weisskoff analysis
without detrending consistently yielded
the largest deviation from the ideal
scaling and the smallest RDC, followed
by linear, then quadratic detrending,
with linear and quadratic often similar.
This ordering is consistent with removal
of low frequency components that
reflect slowly varying hardware
instabilities, such as gradient heating,
thereby increasing the apparent
decorrelation radius.

Conclusion: Detrending choice
substantially changes RDC and affects
the interpretation of temporal stability.
Omitting detrending yields a single, easy
to track parameter that encompass all
temporal fluctuations, which is useful
for longitudinal hardware monitoring,
but conflates hardware drifts with other
correlated noise sources. Polynomial
detrending aligns with common fMRI
preprocessing pipelines; however, it
may be an outdated proxy for
confounds relative to modern fMRI data
processing and needs to be used with a
separate drift analysis for a more
complete QC. Our work provides
guidance on selecting and interpreting
detrending strategies for fMRI QC.
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INTRODUCTION DISCUSSION

Weisskoff analysis1 assesses temporal
stability of echo-planar imaging (EPI) in
functional MRI (fMRI) by comparing how the
temporal coefficient of variation (CoV)
scales with increasing ROl size relative to
the ideal behavior expected for uncorrelated
and identically distributed noise, which for
square N x N ROl is

RESULTS

CoV(N) «

1
VN
.where N is the n
thereby quantifying unwanted intervoxel
correlation.

A later extension introduced the radius of
decorrelation (RDC)—the ROI size at which
voxel independence is lost—and adopted
quadratic detrending for CoV calculation
without explicit justification. In this study,
we evaluated how detrending choices
influence Weisskoff analysis and derived
RDC values, demonstrating that detrending
substantially alters these metrics and,
consequently, the interpretation of temporal
stability in routine fMRI quality control (QC).
By clarifying the impact of detrending, our
findings provide a foundation for
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fMRI QC across scanners and sites.

CONCLUSIONS
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