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INTRODUCTION

In childhood, the most frequent chronic motor disability
is cerebral palsy (CP), with a global rate of 2-2.5 per 1,000
live-births and an unchanging incidence since 1951.!
Based on current data, 60-70% of neurodevelopmental
disabilities develop prenatally. Moreover, a recent study
demonstrated a sixfold increase in cesarean delivery
without a change in CP prevalence over the past 50 years.?
Regarding autism spectrum disorders (ASD), the rate
is increasing, with estimates of 0.15-1.2%.*°Based on 2014
data, the estimated ASD prevalence was 2.24%, being
significantly higher than an estimated annualized preva-
lence of 1.25% using 2011-2013 data from the USA.” More-
over, the prevalence of ASD in children with CP was 8.7%.38
A comparative meta-analysis found that offspring born
prematurely due to hypertensive disorders of pregnancy
had a significantly higher rate of ASD than a matched
control.? In the USA, the prevalence of all developmen-
tal disabilities considered collectively increased from
12.84-15.04% over 12 years from 1997 to 2008."
Recently, epidemiologic evidence suggested that
maternal infection was a risk factor for ASD and schizo-
phrenia.!! The link between maternal infection and
neuropsychiatric disorders suggests that maternal
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immune activation (MIA) alone is sufficient to cause
lifelong neuropathy and altered behaviors in offspring.

The main goal is to devise an antenatal fetal
neurodevelopmental test that is able to identify impaired
fetal brain and central nervous system (CNS) functions
within the uterus, with the overall goal of such assess-
ment being to effectively predict normal and abnormal
fetal neurological developments post birth and improve
outcomes of such patients.'? Another purpose is to detect
abnormal neurological findings in utero in children with
developmental disorders including ASD diagnosed
postnatally. In this Editorial, I would like to present my
latest experiences regarding antenatal fetal neurodevelop-
mental test assessment.

Kurjak’s Antenatal Neurodevelopmental Test
(KANET)

In 2008, Kurjak et al.’® were the first to report a new
scoring system KANET for fetal neurobehavior using
four-dimensional (4D) ultrasound. The original KANET
consists of 10 fetal behavioral parameters. In 2011, the
new modified KANET test was proposed at the Osaka
Consensus meeting, which uses eight instead of 10 para-

meters.!*

Ethnic Differences

We assessed ethnic differences in fetal behavior by com-
paring Asians and Caucasians." The total KANET score
for both was normal; however, a significant difference in
total scores was revealed on comparing Japanese (median,
14; range, 10-16) and Croatian (median, 12; range, 10-15)
(p <0.0001) fetuses. On comparing individual KANET
parameters, four fetal movements (isolated head ante-
flexion, isolated eye blinking, facial alteration or mouth
opening and isolated leg movement) exhibited significant
variation. However, there were no such differences in four
other parameters (cranial suture and head circumference,
isolated hand movement or hand-to-face movements,
fingers movements, and gestalt of general movements).
Based on these results, ethnicity is a factor to be consid-
ered when assessing fetal behavior, particularly fetal
facial expressions.

Sex Differences

Using the KANET test, we assessed sex differences in
behavior between male and female fetuses.!® The total
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KANET score for both groups was normal, with no
significant difference. On comparing individual KANET
parameters, there were no significant differences in any of
the eight parameters, revealing the absence of a difference
in male and female fetal behavior in the third trimester.
Thus, fetal sex does not need to be considered in a 4D
ultrasound study on fetal behavior.

Effects of Psychotropic Drugs

In the third trimester, we used the KANET test to assess
the effects of psychotropic drugs on fetal behavior.”
The total score was normal (excluding one in the
psychotropic-drug-administered group: total score of 9)
in control and psychotropic-drug-administered groups,
with no significant difference in the total KANET score
on comparing the groups. Significant differences were
not noted in any of the eight parameters on comparing
individual ones. The results revealed the absence of
difference in behavior between the fetuses of normal
pregnant women and psychotropic-drug-administered
pregnant women within the third trimester. Thus,
psychotropic drugs may not influence fetal behavioral
development in the uterus.

Prediction of Postnatal Developmental
Disabilities

The ability of the KANET to predict postnatal develop-
mental disabilities was investigated.12 There were
337 normal (95.47%) and 16 borderlines (4.53%) cases
among 353 studied, with no abnormal case. Five cases
of postnatal developmental disabilities (one of Werdig-
Hoffmann diseases diagnosed directly after delivery,
one of ASD diagnosed at age 24, one of Ullrich con-
genital muscular dystrophy diagnosed at age 9, and
two of developmental disorders diagnosed at age 3
and 18 months, respectively) existed among 337 normal
cases (1.48%), whereas three cases of developmental
disabilities (one of motor development delay diag-
nosed at age 6, one of Duchenne muscular dystrophy
diagnosed at age 18, and one of ASD diagnosed at
age 30 months) were noted among the 16 borderline
cases (18.75%). A significant difference in the rate of
postnatal developmental disabilities was noted on
comparing normal and borderline KANET groups
(p < 0.001). Overall, KANET assessment may be effec-
tive to help predict postnatal developmental disabili-
ties.

CONCLUSION

The KANET may be an attractive antenatal fetal neuro-
developmental test to detect postnatal developmental

disabilities in healthy fetuses in utero. Further studies
involving a larger sample size are needed to confirm and
validate this test for wide use in clinical practice.
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