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A b s t r ac t
Purpose: To evaluate the results of the Kurjak antenatal neurodevelopmental test (KANET) in multicentric studies.
Materials and methods: In KANET, normal, borderline, and abnormal fetuses postnatal development was followed. The Chi-square was considered
significant if p < 0.05 was used in the statistical analysis. Specificity, sensitivity, prevalence, positive and negative predictive value, false-positive,
and false-negative results were calculated.
Results: In 3,709 singleton fetuses, KANET was assessed. Postnatal follow-up was available for 1,556 of 1,573 (42.4%) infants. For 2,136, the data
were not available. Interrater reliability (κ coefficient) for low-risk fetuses was between 0.64 and 0.65 (agreement 94.2–97.3%), for high-risk fetuses
was between 0.44 and 0.53 (agreement 70.5–78.9%), respectively. Borderline KANET was found in 153 (9.7%), abnormal in 52 (3.3%), both more
prevalent in high-risk pregnancies (χ2 = 457.36; df = 2; p < 0.01). Abnormal KANET was connected with severe postnatal developmental delay
(χ2 = 315.28; df = 6; p < 0.01). In 47 out of 1,102 children aged 2 years and more, abnormal KANET was found, among them in one with CP. In 1
out of 1,055 children with normal KANET, severe developmental delay was found. The KANET has low sensitivity for detection of developmental
delay and CP. The KANET specificity is high for all tested variables, positive predictive value and the false-positive rate are high, the negative
predictive value is high (99.77–99.95%), and the false-negative rate is low (0.23–0.05%).
Conclusion: With normal KANET, there is a high probability of normal infant development. If the KANET score is borderline or abnormal in
high-risk pregnancies, postnatal development may appear abnormal.
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I n t r o d u c t i o n
After the first published assessment of the “developmental
neurology of the fetus” using two-dimensional real-time ultrasound
(2D US) by Prechtl and Visser at the end of the 1980s and the
beginning of the 1990s,1,2 neurological assessment of the fetus
has undergone many changes after the introduction of fourdimensional ultrasonography (4D US) and development of the
Kurjak antenatal neurodevelopmental test (KANET). 3 Prechtl and
Visser by using 2D US and Kurjak by using 4D US were convinced
that ultrasound opened up a new field of fetal neurology by
the introduction of a standardized and comprehensive method
to objectively and reproducibly evaluate the fetal neurological
condition by observation of fetal behavior and general movements
(GMs).1–5 However, it is not easy to make conclusions based only
on the assessment of the fetal motoric function or even on the
assessment of GMs, because, as can be learned from postnatal
neurological assessment, it is much more complex. Namely,
the components of postnatal neurological assessment include
cognitive function, cranial nerves, motor strength, sensation,
reflexes, coordination, and gait, while neurodevelopmental
disorders affect emotion, learning, self-control, and memory.
Besides that neurology uses many additional diagnostic tests
including assessment of the structure (neuroimaging methods)
and function (electroencephalography, electromyography,
nerve conduction studies, and evoked potentials) to make a
correct diagnosis, which is prerequisite for the proper treatment,
counseling, and prevention. 6–11 Although there has been an
attempt to speculate about cognitive function of the fetus and
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some principles of developmental neurology have been introduced
to the field of fetal neurology, still ultrasound assessment cannot
replace postnatal neurological assessment.12 The intrauterine
watery environment of microgravity in which the fetus is developing
is quite different from postnatal circumstances, which is making
the neurological assessment of the fetus more complicated and
complex.13,14 With the diagnosis of cerebral palsy (CP) in infancy
before 6 months of age, there are even more controversies and
unanswered questions.15
The paper aims to evaluate what has been achieved by the
application of the KANET till now in multicentric international
studies, and based on the conclusions, how to proceed with KANET
application, or in other words, how should fetal neurology be
developing in the future.

M at e r ia l s

and

M e t h o d s

The questionnaire was sent to nine investigators using KANET. The
investigators were asked the following questions: when did they
start to use KANET; how many patients they investigated from the
beginning of KANET use till the end of April 2020; how many of them
were scored as normal, borderline, and abnormal; for how many
patients postnatal follow-up was available; what were the results
of postnatal follow-up in patients scored by KANET as normal,
borderline, and abnormal? The children were followed by local
health services and the parents were asked about the development
of the children. In the case of developmental delay, the parents
were asked to share the medical documentation concerning the
medical condition of the child with the leader of the prenatal KANET
assessment. The data from individual centers will be presented
separately as well as aggregated data.
All investigators were trained for KANET by the same teacher,
which is the reason to calculate interrater reliability and Cohen’s κ
between investigator and all others separately for the low- and highrisk group using borderline and abnormal KANET scores summed,
using automated calculator available at https://idostatistics.com/
cohen-kappa-free-calculator/#risultati. The Chi-square test will be
used to test the frequency of KANET scores from low- and high-risk
pregnancies using contingency tables and automated calculator
for Chi-square testing.16 The result will be considered as statistically
significant if p < 0.05 for a certain degree of freedom. Specificity,
sensitivity, prevalence, positive and negative predictive value,
false-positive, and false-negative results will be calculated by using
the automated calculator available at https://www.graphpad.com/
quickcalcs/clinTest1/ (accessed on May 22, 2020).17 The KANET was
described in detail elsewhere.18–22

R e s u lts
The results from all investigations are presented in Table 1, with the
country of origin of the investigator, the month and the year of the
introduction of KANET, with number of patients investigated till the
end of April 2020, number of infants with postnatal follow-up, and
number of fetuses with borderline and abnormal KANET scores.18–24
The investigators introduced KANET from May 2010 to July 2019,
assessed altogether 3,709 fetuses from singleton pregnancies
between 28 weeks and 36 weeks of gestation, with 1,573 (42.4%)
children available for postnatal follow-up, while for 2,136 mostly
low-risk examinees the data were not available (2094 or 98.0%) or the
pregnancies are still ongoing (42 or 2.0%). In the entire investigated
group of 3,709 fetuses the number of borderline KANET scores was
379 (10.2%), while in 124 (3.3%) of the fetuses KANET was abnormal,
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respectively. In the group of 1,573 fetuses who were eligible for
postnatal follow-up, the number of borderline KANET scores was
153 (9.7%) and the number of abnormal KANET scores was 52 (3.3%).
The data on KANET scores according to the pregnancy risk
are presented in Table 2. Out or 2,502 low-risk pregnancies, there
were 2,357 normal, 145 borderline, and none abnormal KANET
scores, while the number of high-risk pregnancies was 1,237 with
850 normal, 234 borderline, and 124 abnormal KANET scores. In
high-risk pregnancies there was a higher frequency of borderline
and especially abnormal KANET scores, which was statistically
highly significant (χ2 = 457.36; df = 2; p < 0.01). Interrater reliability
was calculated for low- and high-risk pregnancies separately for
all investigators related to the results of Zagreb investigator. For
low-risk pregnancies, the Cohen’s kappa coefficient was between
0.64 and 0.65 (substantial agreement from 94.2 to 97.3%), and for
high-risk pregnancies kappa was between 0.44 and 0.53 (moderate
agreement from 70.5 to 78.9%).
Results after completed pregnancies and postnatal follow-up
of children after KANET testing in low- and high-risk group are
shown in Table 3. There were 1,573 (42.4%) completed pregnancies
after KANET in all groups. Intrauterine death or termination of
pregnancy due to the lethal congenital malformation happened in
7 fetuses, while 10 of them died early in the postnatal period after
being live-born. Severe congenital malformation was diagnosed
in 17 fetuses and confirmed postnatally of which 15 were either
terminated or died postnatally. Out of 1,573 fetuses, 1,566 (99.6%)
were live-born out of whom 10 died postnatally, meaning that 1,556
(98.9%) children were available for postnatal evaluation. According
to the age, there were 54 (3.5%) infants below 6 months, 93 (6.0%)
between 6 months and 12 months, 297 (19.1%) from 13 to 24 months,
283 (18.2%) between 25 months and 36 months, and 819 (52.6%)
equal or more than 37 months. Normal development was noted in
1,530 (98.3%) children, the slight developmental delay was found in
3 (0.19%), moderate in 5 (0.32%), and severe developmental delay
in 18 (1.15%) examinees. Out of those with a severe developmental
delay, there was one infant older than 3 years who had abnormal
KANET scores, diagnosed with CP, who had an older brother with
CP. One child who was 33 months old in whom KANET score was
considered normal developed severe developmental delay and
was diagnosed with Kagami Ogata syndrome.24
Postnatal follow-up of fetuses with borderline and abnormal
KANET scores is presented in Table 4. There were 153 fetuses with
borderline scores and 52 fetuses with abnormal KANET scores, of
whom 11 were terminated in utero or died postnatally, meaning
that 41 could be evaluated postnatally. In the group with borderline
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Table 1: Results of the KANET+test from nine centers: the date of the introduction of KANET, number of patients investigated, total number of
borderline and abnormal scores, number with postnatal follow-up, number of borderline and abnormal cases in all fetuses and those postnatally
followed up
Name of the
investigator/
country
*
19
20
22
22
22
*
22
*
Total

All fetuses
Introduction of
KANET+
May, 2010
January, 2012
November, 2014
May, 2015
October, 2015
July, 2017
July, 2018
February, 2019
July, 2019
May, 2010–July,
2019

Number of
fetuses
1344
1180
631
141
160
63
64
25
101
3709

Postnatal follow-up

KANET+ scores
Borderline
98 (7.3%)
105 (8.9%)
115 (18.2%)
38 (27.0%)
  3 (1.9%)
  6 (9.5%)
  0
  4 (16.0%)
10 (9.9%)
379 (10.2%)

Abnormal
52 (3.9%)
40 (3.4%)
19 (3.0%)
  5 (3.5%)
  0
  3 (4.8%)
  1 (1.6%)
  1 (4.0%)
  3 (3.0)
124 (3.3%)

Number of
children
482 (35.9%)
520 (44.1%)
212 (33.6%)
60 (42.6%)
145 (90.6%)
26 (41.3%)
35 (54.7%)
17 (68.0%)
76 (75.2%)
1573 (42.4%)

KANET+ scores
Borderline
36 (7.5%)
47 (9.0%)
39 (18.2%)
16 (27.0%)
  3 (1.9%)
  2 (9.5%)
  0
  3 (16.0%)
  7 (9.2%)
153 (9.7%)

Abnormal
19 (3.9%)
19 (3.7%)
6 (3.0%)
2 (3.5%)
0
1 (4.8%)
1 (1.6%)
1 (4.0%)
3 (3.9%)
52 (3.3%)

+

KANET Kurjak antenatal neurodevelopmental test
*Unpublished data

Table 2: The data on KANET& scores from low- and high-risk pregnancies shown as normal, borderline and abnormal, comparing abnormal and
borderline score prevalence depending on the pregnancy risk
Name of the investigator
N* = 1344
N = 1180
N = 631
N = 141
N = 160
N = 63
N = 64
N = 25
N = 101

KANET score
Risk of the pregnancy
Low
High
Low
High
Low
High
Low
High
High
Low

Normal
1017
177
772
263
348
149
96
2
157
30

Borderline
31
67
23
82
58
57
33
5
3
0

Abnormal
0
52
0
40
0
19
0
5
0
0

Total number
1048
296
795
385
406
225
129
12
160
30

High
Low
High
High
Low
High

24
30
33
20
64
24
2357 (94.2%)
849 (70.3%)
3206 (86.5%)

6
0
0
4
0
10
145 (5.8%)
234 (19.4%)
379 (10.2%)

3
0
1
1
0
3
0
124 (10.3%)
124 (3.3%)

33
30
34
25
64
37
2502 (67.5%)
1207 (32.5%)
3709

Subtotal low risk
Subtotal high risk
Total
χ2 = 457.36; df+ = 2; p < 0.01
&
Kurjak antenatal neurodevelopmental test
*N = total number of pregnancies
+
df = degrees of freedom

KANET scores, there were 145 with normal postnatal development,
2 had moderate, and 4 had severe developmental delay, while
two fetuses died in utero. In the group of 52 infants with abnormal
KANET scores, 26 had normal development, 1 infant had slight
developmental delay, 1 moderate, and 13 infants had severe
developmental delay, while 11 died in utero. Severe developmental
delay was more frequent in the group with abnormal KANET scores,
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which was highly statistically significant (Table 4; χ2 = 315.28; df = 6;
p < 0.01). Out of 1,102 children older than 2 years, 36 had abnormal
and 11 borderline KANET scores. Of 47 children with borderline
abnormal KANET scores in one more than 3 years old child CP was
diagnosed. Out of 1,556 children with normal KANET scores, 26
had developmental delay, of whom it appeared severe in 18. One
child from that group who had a normal KANET score developed
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1
0
4
2
17

Severe
congenital
malformations
4
6
0
0

severe developmental delay due to Kagami Ogata syndrome and
is now 33 months old.24
Table 5 presents predictive values from sensitivity, specificity,
and prevalence in three groups of children with positive KANET
scores. The first two groups are derived from the group of 192
children with borderline and abnormal KANET scores, 24 of whom
were diagnosed with all stages of developmental delay regardless
of the age, and 18 children had severe developmental delays
regardless of their age. The third group was represented by 1,102
children more than 2 years of age of whom one with positive
KANET scores out of 47 developed CP, and one who developed
severe developmental delay from the same group had normal
KANET score. Sensitivity, specificity, prevalence, positive and
negative predictive value, false-positive, and false-negative rates
are presented in Table 5.

Severe
6
8+
0
0
1
1++ 
0
1
0
18

Postnatal
death
1
5
0
0
0
0
0
1
3
10

Intrauterine
death or
terminated
prenatally
1
6
0
0
0
0
0
0
0
7

D i s c u s s i o n

&
Kurjak antenatal neurodevelopmental test
*N number of infants
+
One infant has cerebral palsy (with previous case of cerebral palsy in the family)
++
 The only case with normal KANET and Kagami Ogata syndrome; all others had KANET score either abnormal or borderline
+++
  Termination of pregnancy and postnatal deaths not counted

Moderate
0
0
0
0
0
0
1
1
3
5
Slight
0
0
0
1
2
0
0
1
0
3
<6
0
0
0
0
0
0
4
3
47
54

6–12
7
25
0
0
5
0
20
10
26
93

13–24
38
41
185
0
5
16
9
3
0
297

25–36
94
88
27
45
17
10
2
0
0
283

≥37
341
355
0
15
118
0
0
0
0
819

Subtotal+++ No
480
474
509
501
212
212
60
59
145
142
26
25
35
34
16
13
73
70
1556
1530

Postnatal developmental delay
Postnatal age in months

Author,
postnatal
follow-up
N*
N = 482
N = 520
N = 212
N = 60
N = 145
N = 26
N = 35
N = 17
N = 76
Total

Table 3: Postnatal follow-up of infants who as fetuses had normal, borderline, and abnormal KANET& scores from low- and high-risk pregnancies including termination of pregnancy and
postnatal death
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The data of fetal prenatal neurological testing from nine centers by
nine investigators from seven countries which were performed from
May 2010 to April, 2020, with the number of 25–1,344 fetuses from
singleton pregnancies are presented in the paper. Altogether there
were 3,709 fetuses of whom 1,573 (42.4%) completed the pregnancy
of which 1,556 were eligible for postnatal follow-up, while in 2,136
mostly low-risk pregnancies for 2,094 the data were missing while
in 42 the pregnancies were still ongoing (Table 1). From the group of
3,709 fetuses, 3,206 (86.5%) had normal, 379 (10.2%) borderline, and
124 (3.3%) abnormal KANET scores, respectively, while in those after
completed pregnancy 153 (9.7%) had borderline and 52 (3.3%) had
abnormal KANET scores (Tables 1 and 2). The interrater reliability
was substantial for low-risk pregnancies and moderate for highrisk pregnancies. There were 2,502 (67.5%) fetuses from low-risk
pregnancies and 1,207 (32.5%) fetuses from high-risk pregnancies
(Table 2). Fetuses from high-risk pregnancies had higher frequencies
of borderline and abnormal KANET scores compared to the fetuses
from low-risk pregnancies, which was statistically significant. It
could be speculated that a hostile intrauterine environment is
affecting adversely fetal neurobehavior, which can be detected by
the KANET. The dropout rate in the investigation was high (47.6%),
respectively, which is a severe constraint of the investigation. Most
of the dropouts were from the low-risk pregnancies with low rates
of borderline or abnormal KANET scores and high probability of
normal postnatal development.
Out of 1,556 fetuses who were born after KANET testing,
the distribution based on age is presented in Table 3. Most of
the children were older than 3 years (819 out of 1,556 or 52.6%).
Most of the infants were developing normally (1,530 or 98.3%), 8
(0.5%) had slight and moderate developmental delay, while 18
(1.2%) had severe developmental delay. The severe and moderate
developmental delay could develop more frequently in the group
of infants who as fetuses had abnormal KANET scores, which are
presented in Table 4, which was statistically significant. Most
of the infants with abnormal KANET scores were from highrisk pregnancies, had severe congenital malformations, often
intrauterine growth restriction (IUGR), and had more chance
to die in utero. To investigate the validity of the KANET for the
prediction of developmental delay and CP, we made predictive
value calculations from sensitivity, specificity, and prevalence
for all age groups with developmental delay and only for the age
group above 2 years for the CP and severe developmental delay.
The calculations showed that the KANET has low sensitivity for
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Table 4: Postnatal follow-up of infants who as fetuses had borderline and abnormal KANET& scores from low- and high-risk pregnancies including
termination of pregnancy and postnatal death
Name of the investigator (N*)
N = 482

Postnatal developmental delay (N*)
KANET score (N*)
Borderline N = 36
Abnormal N = 19

No
33
15

Slight
0
0

Moderate
0
0

Severe
2
4

Borderline N = 47
Abnormal N = 19
Borderline N = 39
Abnormal N = 6

45
7
39
3

0
0
0
0

0
0
0
0

1
1++ 
0
3

N = 60

Borderline N = 16
Abnormal N = 2

16
1

0
1

0
0

0
0

N = 145

Borderline N = 3
Abnormal N = 0
Borderline N = 2
Abnormal N = 1

0
0
2
0

0
0
0
0

2
0
0
0

1
0
0
1

Borderline N = 0
Abnormal N = 1
Borderline N = 3
Abnormal N = 1

0
0
3
0

0
0
0
0

0
1
0
0

0
0
0
1

N = 76

Borderline N = 7
Abnormal N = 3

7
3

0
0

0
0

0
3

Subtotal normal
KANET
Subtotal
borderline KANET
Subtotal abnormal
KANET
Total

1351 (86.8%)

1348 (99.8)

0

2 (0.1%)

1 (0.1%)

153 (9.8%)

145 (94.8%)

0

2 (1.3%)

4 (2.6%)

52 (3.3%)

26 (50.0%)

1 (1.9%)

1 (1.9%)

1556 (100.0%)

1519 (97.6%)

1 (0.1%)

5 (0.3%)

13
(25.0%)
18 (1.2%)

N = 520
N = 212

N = 26

N = 35
N = 17

Comment
1 IUD+
All severe congenital
malformations
1 IUD+
5 died, 6 terminated
–
One case of trisomy 13, 18, and
21
–
IUGR** one with slight
developmental delay
–
–
–
One with severe delay Kagami
Ogata syndrome
–
IUGR**
–
Trisomy 18, died in the 1st day
of life
–
2 severe congenital
malformations and one IUGR**
One with severe delay Kagami
Ogata syndrome
2 IUD (1.3%)
11 terminated or died (21.2%)
13 (0.8%)

χ2 = 315.28; df++ +  = 6; p < 0.01
&
Kurjak antenatal neurodevelopmental test
*N number of infants
+
IUD intrauterine death
++
 One infant with CP (with previous case of cerebral palsy in the family)
**IUGR intrauterine growth restriction
+++
  df = degrees of freedom

the detection CP and lower sensitivity for the detection of slight,
moderate, and severe developmental delay, than for only severe
developmental delay. Specificity was rather high for detection
of CP; it was lower for the detection of developmental delay. In
concordance, positive predictive value and the false-positive rate
were high. The negative predictive value was high and the falsenegative rate was low. If the KANET score is normal, then there is
a huge probability of postnatal normal development, with a very
small chance that it is false-negative meaning that the probability
of abnormal postnatal development is low if KANET was normal.
There is a problem with the interpretation of abnormal and
borderline KANET scores, which appears to have very low
sensitivity and positive predictive value and high false-positive
rate. This means that based on the borderline or abnormal KANET
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score one cannot predict the neurodevelopmental outcome,
although there is a higher tendency of developmental disorders
to occur in infants with abnormal KANET scores from high-risk
pregnancies; however it cannot be concluded concerning the
type and severity of the disorder, especially not CP. As it has been
pointed out many times in the papers published up to now by
our team, the most important aim of KANET introduction was to
early predict the development of CP in order to intervene early
enough to decrease possible consequences of the condition on
individual, family, societal, and public health level. We were aware
that early diagnosis of CP was and is not easy even postnatally.
There is a rule saying that making the diagnosis of CP is inversely
proportional to the age, undermining confidence in diagnosing
CP early. Possible barriers in postnatal early diagnosis could be:25
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Table 5: Predictive values from sensitivity, specificity, and prevalence for all age groups of infants with developmental
delay, those with severe developmental delay, and those older than 2 years with a proved diagnosis of cerebral palsy
who had abnormal and borderline KANET test prenatally (data derived from the Table 4)
Borderline and abnormal KANET+ score
Developmental delay (all ages) N = 192
Parameter
Number of true-positive
Number of false-positive
Number of true-negative
Number of false-negative
Sensitivity
Specificity
Prevalence
Positive predictive value
False-positive rate
Negative predictive value
False-negative rate

Slight, moderate, and
severe N& = 24
21
171
1,348
3
87.50%
88.74%
1.6%
11.22%
88.78%
99.77%
0.23%

Only severe
N& = 18
17
175
1,350
1*
94.44%
88.53%
1.2%
9.09%
90.91%
99.92%
0.08%

Above 2 years N = 47
Severe developmental delay and CP
N=2
1
46
1,101
1**
50%
95.99%
0.09%
1.11%
98.89%
99.95%
0.05%

+

Kurjak antenatal neurodevelopmental test
Number of children
*One infant had normal KANET score, diagnosed postnatally with Kagami-Ogata syndrome and severe developmental delay
(age 33 months)
**One infant with CP had abnormal KANET score (age >37 months)
&

•
•
•
•
•

There are no clinical signs on the clinical examination, which
can confirm or rule out the diagnosis.
High probability of false-positive diagnosis.
Lack of specific biomarkers, genetic, or other tests helpful in
making the diagnosis.
Due to grief and the stigma of the family with the child diagnosed
with CP, there is the desire of the healthcare providers to rule
out every treatable condition first by wide differential diagnosis.
There are no curative treatments and evidence of the efficacy
of the early intervention is scarce.

Another important recurrent discussion lasting for decades on
CP is when the earliest diagnosis of CP could be made to avoid the
development of deformities connected with the disease.25 For many
years from the 1970s, it is accepted that it is almost impossible to
make the diagnosis of CP in infancy, and that acceptable age for the
diagnosis is between 3 years and 5 years.25 It has been claimed that
in a well-developed healthcare system the diagnosis of CP could
be made in one of five children at the age of 6 months and in more
than half of the cases after the first year of life. 25 There is a belief
that CP is neurologically silent in the first few months of age and
almost impossible to be diagnosed, which was the reason for the
development of the concept of GMs by Prechtl et al., which enabled
detection of neurological impairment by the recording of GMs by
a camera and assessing them offline. The assessment was timeconsuming and not practical or clinically applicable for everyday
clinical practice. However, in the recently published guidelines for
the early diagnosis (by the age of 5 months in high-risk infants) of
CP, the following criteria have been mentioned:15
•
•
•

GM assessment [sensitivity 98% (95% CI 74–100%); specificity
91% (95% CI 83–93%)] at fidgety age,26
Magnetic resonance imaging (MRI) at term equivalent age
(sensitivity 86–100%, specificity 89–97%), and
Hammersmith Infant Neurological Examination (HINE)
(sensitivity at 3 months 96%, specificity 85%, CI not reported). 27

Mentioned criteria are aimed for high-risk infants, while
infants with CP who do not have newborn detectable risks, and
are seemingly healthy at birth, are less likely to be followed up,
and there is a need for identifying these infants and administering
best practice tools in order not to miss the diagnosis of CP, which
is nowadays in low-risk population very often overlooked and
missed.25 For such term and high-risk preterm infants, automated
computer-assisted/smartphone GMs assessment tool is under
development,28 which will make a time-consuming assessment of
GMs more practical, standardized, and clinically applicable.
We are aware of weaknesses of our study: nine investigators
included high dropout rate, heterogeneity of the investigation
group in terms of nationality and race, inhomogeneous groups
of pregnant women in terms of risk of pregnancy, social status,
age, parity, and many other characteristics. Although KANET was
standardized and it was advised to be used in everyday clinical
practice, it would be much better if all those weaknesses could
have been avoided.29,30 The main weakness of the investigation
is the postnatal follow-up of infants, which was dependent on
local circumstances, and the information for infants who had
developmental delays has been obtained from the parents and
available medical charts. Such an approach may cause that some
children with developmental delay may have been missed, without
awareness of the investigator(s). That is why the results of the study
should be taken with due caution.

C o n c lu s i o n
Based on the results of the study, we can conclude that if the
KANET score is normal then there is a high probability that the
development of the infant will be normal, with a very low probability
that the child with developmental delay would have been missed.
However, if the KANET score is borderline and especially if abnormal
in high-risk pregnancy, postnatal development of the child may
appear abnormal. Due to a high false-positive rate in those fetuses,
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thorough postnatal prospective neurodevelopmental follow-up
especially in high-risk infants with a positive family history on CP
should be advised.25 To make an early diagnosis of CP in high-risk
cases, the protocol proposed by Novak et al. should be followed,25
while for low-risk infants with abnormal KANET scores the protocol
should be individualized and follow-up established on a case-bycase basis. The future development of fetal neurology should be
multidisciplinary with special emphasis on scrutinized postnatal
follow-up of infants who had abnormal and borderline KANET
scores and were born from high-risk pregnancies.

15.

16.
17.
18.
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