QIBA Volume Flow
Profile Info
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I Measure bias and variance
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I Canon Aplio 500 (Canon Medical Systems Inc., Tustin, CA) with a mechanically
swept 9CV2 probe

! GE LOGIQ LE9 (GE Healthcare, Milwaukee, WI) with a mechanically swept
RSP6-16 probe

I Philips EPIQ 7 (Philips Healthcare, Bothell, WA) with an X6-1 2D matrix array
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Gain
Dependence

Effect of user-controlled color flow gain on quantitative volume flow estimates
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I Accurate (11.5% mean bias)
! Reproducible  (10.4% mean within-subject COV)
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! Pinter et al. (JUM 2017)
! Rubin et al. (Abstract for 2020 AIUM meeting and manuscript submitted)
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I 21 at-risk patients
I 5 patients with preeclampsia
I 9 patients with normal pregnancies
« CDEFG(BH(, 0-")2# , *&(272-" L (BE5(1 *)1-6+)""J(KH4) , L™ " J(MF
I 2.0-8.0-MHz bandwidth convex array transducer (RAB6-D)
I Mechanically- swept array

! 30 volumes per data set
I 5-10 minute acquisition time
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I Generally 3 different free loop positions along the length of the umbilical cord
b2 #* $"5#%'-$37"9-",- (*"*-$(
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I Imaging depth range
! ABZD @BD"E
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Table 1. Volume Flow Estimate Variability (All Patients, Absolute
Flow)
Statistic Value
Intrapatient relative SD (CV), % 203+101 - wCV
Intrameasurement relative SD (CV), % 29.6+96
Intrapatient relative SE, % 121+59
Intrameasurement relative SE, % 56 +19
Data are presented as mean =SD. CV indicates coefficient of
variation.
14
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I High risk gestations
! Hospitalized during pregnancy

| Gestation
I FG"-'A?'?HI'9..J(
I I*$+3."-$
o 161 2(51FG(R(,0-")2# , *&(2+)**""
I 2D array transducer
I X6-1 or XL14-3
I K-%7'5#8*"/(
I L.,"5'&#S$+.
I M2#*3#8*3*"7
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I At least six separate volume flow measurements were made along the vein
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I Spectral Doppler method : 46 + 17%

I Gaussian surface method : 18 + 14%
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* If we look at the results of the QIBA phantom study there can be additional
restrictions considered.

. 1) Depth range over which a given accuracy can be achieved.

2) Velocity range over which it has been tested.

3) Any difference in such specifications between pulsatile and
constant flow.

Need to define the range over which we will intend for the profile to apply.
What is the rationale?
What can be stated from work done so far (QIBA round robin study, etc.)

* Reconsider in favor of defining a PSF/vessel diameter criteria

19

124702,.'A$""&#@'F

o TRED*T(). .0)-(2 . " +13k(+0)1 1829 8) /280, - * (H"(#*>}- , &)%)
e 16 (-"" LU0 @L$*H"&DI+8, +UH1HENYSIE) () . . "#.")-" (3"
2HLH)"(-7. " (#3(+0)L8
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I Consider other sources such as dialysis grafts
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I Accuracy
I Reproducibility
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1. Type of Claim

Longitudinal

| 1a. Same measuring system at all time-points?

Scenario A Constant
wSD; negligible bias:
Construct 95% CI from
wSD

Scenario C Constant
wCV; negligible bias:
Construct 95% Cl from
wev

Scenario E Multiple

Construct 95% Cls in
multiple claims from
different wCVs

WCVs; negligible bias:

Scenario B Constant Constant wSD
wSD; bias known:

Construct 95% Cl from

TDI and wSD

Scenario D Constant
wCV; bias known:
Construct 95% CI from
TDI and wCV

Constant WGV

Multiple wCVs

wCVs; bias known:
Construct 95% Clsin
multiple claims from
different TDIs
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Yes Q,.p No
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I 2. Characterize Bias
Unknown
Common Negligible Known
Scenario G Scenario J Constant Scenario M Constant

Constant wSD:
Construct 95% Cl from
wSD & estimated RC

Scenario H
Constant wCV:
Construct 95% Cl from
wcv &estimated RC

Scenario |
Multiple wCVs:
Construct 95% Cls In
multiple claims from
different w
estimated RCs

wSD; negligible bias:
Construct 95% Cl from
wSD & estimated RDC

Scenario K Constant
wCV; negligible bias:
Construct 95% CI from
WCV & estimated RDC

Scenario L Multiple
Construct 95% Cls In
multiple claims from
different v
estimated

wSD; bias known:
Construct 95% CI from TDI,
wSD & estimated RDC

Scenario N Constant
WCV; bias known:
Construct 95% CI from TDI,
WCV & estimated RDC

Scenario O Multiple
bias known:
Construct 95% CIs in
multiple claims from
different TDIs & estimated
RDCs
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