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Abstract
The Kurjak Antenatal Neurodevelopmental Test (KANET) has revolutionized prenatal care and fe-
tal neurology by providing a non-invasive method to assess fetal neurodevelopment using four-
dimensional ultrasound (4D US). Over the past ten years, KANET has been widely implemented 
across various clinical settings, enabling the early detection of neurodevelopmental disorders. 
This early identifi cation is crucial for timely intervention and improved long-term outcomes. 
KANET standardizes the assessment of fetal neurological function, off ering a structured and 
objective approach that enhances our understanding of fetal behavior and its implications for 
postnatal development. While KANET demonstrates high specifi city and a low false-negative 
rate, its sensitivity in detecting specifi c conditions like cerebral palsy (CP) remains limited. The 
test’s widespread use has not only informed clinical management strategies but also promoted 
further research into prenatal neurodevelopment and potential prenatal interventions. Recent 
studies highlight diff erences in fetal behavior in pregnancies complicated by gestational diabe-
tes, suggesting the potential for KANET to inform future neurodevelopmental outcomes. Con-
tinued research and refi nement of KANET are essential to enhance its predictive accuracy and 
ensure comprehensive postnatal follow-up.
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Significance of the Kurjak Antenatal 
Neurodevelopmental Test

The introduction of the Kurjak Antenatal Ne-
urodevelopmental Test (KANET) has signifi -
cantly impacted clinical practice, particularly 
in prenatal care and fetal neurology (1-8). 
According to our opinion, the key aspects of 
its signifi cance and importance are (1):

• early detection of neurodevelopmental 
disorders

• non-invasive assessment,

• enhanced understanding of fetal beha-
vior,

• standardization in fetal neurology,

• guidance for clinical management,

• promoting research and innovation.

KANET has enabled healthcare providers to 
detect potential neurodevelopmental disor-
ders much earlier than by traditional met-
hods. By using four-dimensional ultrasound 

Original submission: 14 March 2024; Revised submission: 06  June 2024; Accepted: 10 July 2024



2

Sarajevo Medical Journal, Volume 1, Number 1, August 2024

(4D US) to assess fetal behavior and mo-
vements, KANET off ers a window into the 
developing fetal nervous system, allowing 
clinicians to identify abnormalities that co-
uld indicate future neurological issues (1-8). 
This early detection is crucial for timely in-
tervention and management (7).

As a non-invasive procedure, KANET provides 
a safe way to assess fetal development wit-
hout posing risks to the mother or fetus (4-6). 
This aspect is particularly valuable in prenatal 
care, where minimizing risks is a priority.

KANET has contributed to a deeper under-
standing of fetal behavior and its correlation 
with postnatal neurodevelopment (9). It has 
highlighted that certain patterns in fetal mo-
vements and behavior can be early indica-
tors of conditions like developmental delays 
(among them cerebral palsy) (1-9).

The development of KANET represents a 
signifi cant step towards standardizing the 
assessment of fetal neurodevelopment (9). 
Before KANET, assessment of fetal behavi-
or by two-dimensional ultrasound (2D US) 
was less standardized and more subjective. 
The test provides a structured and objective 
method to evaluate fetal neurological func-
tion, making it possible to compare results 
across diff erent clinical settings and studies 
(1, 4, 5).

The results from KANET can inform clinical 
decisions and management strategies (1-9). 
For instance, identifying a fetus at high risk 
for neurological issues allows healthcare pro-
viders to plan for appropriate monitoring and 
interventions postnatally, potentially impro-
ving long-term outcomes for the child (9).

KANET has spurred further research into 
prenatal neurodevelopment and the factors 
that infl uence it (1). It has opened up new 
avenues for exploring how prenatal inter-
ventions might mitigate or prevent neuro-
developmental disorders (1-9).

Ten Years of Wide Clinical Use of KANET

Based on the detailed review of the investi-
gation which has been conducted for almost 

ten years, here are the most important po-
ints regarding the use of KANET over the 
mentioned period (1-9):

• development and purpose of KANET,

• clinical fi ndings and reliability,

• postnatal outcomes.

KANET was developed to provide a standar-
dized method to evaluate fetal neurodeve-
lopment using four-dimensional ultrasono-
graphy (4D US) (9). This test assesses fetal 
behavior and general movements to iden-
tify potential neurodevelopmental disorders 
early, even before birth.

The test has been widely used across mul-
tiple centers, with numerous published pa-
pers reporting over 3,709 fetuses assessed 
(1). The fi ndings revealed that abnormal or 
borderline KANET scores are more prevalent 
in high-risk pregnancies (1-11).

KANET demonstrated high specifi city and a 
low false-negative rate, indicating that a nor-
mal KANET score strongly correlates with nor-
mal postnatal development (1). However, its 
sensitivity, particularly in detecting conditions 
like cerebral palsy (CP), remains limited (1).

Of the infants assessed postnatally, a vast 
majority (98.3%) had normal development. 
Abnormal KANET scores were associated 
with a higher incidence of severe deve-
lopmental delays and conditions like CP (1). 
However, even among those with abnormal 
KANET scores, a signifi cant number still de-
veloped normally postnatally (1).

Challenges and Limitations of KANET

While KANET has signifi cant benefi ts, it also 
has limitations, such as its sensitivity in de-
tecting specifi c conditions like CP (1). Des-
pite these limitations, its high specifi city and 
positive predictive value make it a valuable 
tool in prenatal screening and diagnosis (1).

In summary, the introduction of KANET into 
clinical practice has been a groundbreaking 
development in prenatal medicine. It has 
enhanced the ability of clinicians to detect 
and understand neurodevelopmental issues 
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early in life, off ering signifi cant potential for 
early intervention and better outcomes for 
aff ected individuals (1-9).

The accuracy of KANET in predicting neu-
rodevelopmental outcomes, particularly 
for conditions like CP, is constrained by the 
test’s limited sensitivity (1). Additionally, 
the diverse intrauterine environment com-
plicates the interpretation of fetal neurobe-
havioral data.

Promising Long-Term Investigations 
Post-KANET Scoring

Recent studies have explored the correlation 
between KANET scores and long-term neuro-
developmental outcomes, especially in cases 
involving pregnancies complicated by gesta-
tional or pregestational diabetes (10,11). 
Research, including a PhD thesis focused on 
assessing fetal behavior via 4D US in pre-
gnant women with gestational diabetes, has 
shown signifi cant diff erences in fetal move-
ments between complicated and uncompli-
cated pregnancies (10-12). Higher HbA1c 
levels were associated with altered fetal be-
havior (12). Preliminary fi ndings indicate that 
children with lower KANET scores as fetuses 
tend to perform worse on neurodevelopmen-
tal tests at ten years of age. These promising 
results warrant further investigation.

Recommendations for Future Use of 
KANET

It could be suggested that while KANET is 
a valuable tool for early detection of poten-

tial neurodevelopmental issues, it should 
not replace comprehensive postnatal asse-
ssments.

KANET is the fi rst neurological test that very 
successfully separates healthy children from 
those with suspected cerebral palsy, and 
soon for some other neurodevelopmental 
diseases. After attending a week-long edu-
cation (we have centers in Zagreb, Sarajevo 
and Athens) attendees are awarded a KA-
NET diploma.

At the moment, our groups are ready to 
submit a research project related to Scree-
ning for cerebral palsy with KANET test and 
artifi cial intelligence. We believe that KANET 
is an ideal test for screening procedures. 
In the meantime, all groups in collaborati-
ve studies are trying to assess scientifi cally 
reliable sensitivity, specifi city and accuracy 
of the new test. Until now, 14 PhD thesis 
were defended in Croatia, Greece, Romania, 
Bosnia and Herzegovina, Saudi Arabia, In-
donesia, Qatar, Egypt, Libya, and India.
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