Unveiling the Drivers of
Fetal Weight Estimation
Which Ultrasound Measurements Matter Most?

Vasilis Tsilidis, Department of Mathematics, University of Patras
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©® Formulas

Hadlock il (1985)

101-326—0.00326(AC)(FL)+-0.0107(HC)+0.0438(AC)+-0.158(FL)

Shepard Il (1982)

10~ 1-7492+0.166(BPD)+0.046(AC)—0.002646(BPD) (AC)

Schild (2004)

5381.193 + 150.324 (HC) + 2.069 (FL)® + 0.0232 (AC)* — 6235.478 log(HC)

INTERGROWTH-21 (2017)

£5-084820—54.06633((AC)/100)* —95.80076((AC)/100)* In((AC)/100)+3.136370(HC) /100




Our tool of choice for answering the question
of how exactly the ultrasonically measured
biometric parameters

influence the estimated fetal weight

for each formula

(42, densitivity Analysis
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What is it?
Determines how changes in input parameters affect

the output of a mathematical model or system

Why use it?
Informs which parameters have the greatest influence,
improves model development, prioritizes further

research, etc.

How to use it?

Local: Changes one parameter(s) at a time, while holding
other parameters fixed

Global: Varys of all parameters simultaneously over their

plausible ranges



Sobol’ Method

First order Let f be a function and X = (X1, Xo,..., X,,) its parameter vector

Sobol’ indices n n
Var[f(X)] =) Vi+ ) Vij+-+Vig n,
—1 i<
where

V; is the contribution of the main effect of parameter X; to Var|f(X)],
Vi.; is the contribution of the interactions of parameter X; and X; to Var|f(X)].

Global methods consider the sensitivity of the output

over an entire range of parameters
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26 datasets from published studies spanning diverse

populations and gestational ages were analysed,

incorporating measurements ot BPD, AC, HC and FL
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O Framework

Estimate median
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©F indings
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Halaska (2006)

1(P-64041(BPD) — 0.03257(BPD)” + 0.00154(AC) (FL)
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Parsimony

Hadlock I (1985)

1304+ 0.05281(AC) + 0.1938(FL) — 0.004(AC) (FL)

AC and FL

are almost identical

Hadlock Ill (1985)

th roug hout the ges’rci’rion 101326 - 0.00326(AC)(FL) + 0.0107(HC) + 0.0438(AC) + 0.158(FL)

HC is insignificant

throughout the whole gestation

AC
FL

FL



@ Summary of key findings

Half of the formulas include at least one

parameter with minimal contribution

AC is insignificant in 4%
of the formulas that it appears in &&
(HC: 20%, BPD: 33%, and FL: 37%)

Only two of the formulas
have a dominant parameter

throughout the gestation




AC is considered a crucial parameter

in fetal weight estimation

however, its contribution depends on

both the choice of the formula and the gestation age (&O‘)

66% of the formulas exhibit a crossover in parameter importance

/1

over the course of gestation

i.e., some transition from low-to-high significance,

/

while others decline from high to low



© Implicacions
@DO Clinicians should select formulas based on

gestational age, measurement reliability

and fetal characteristics

Estimates made with fewer than the intended 4}:
parameters can be viable in emergencies

The refinement of existing formulas

Qﬁﬂ and the development of improved

tetal weight estimation models

can be achieved through the proposed methodology
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Thank You.’

V. Bitsouni, N. Gialelis, and V. Tsilidis,

Partial dependence of ultrasonically estimated
fetal weight on biometric parameters,

Royal Society Open Science (2025)
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