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4D ultrasound evaluation of fetal neurobehavioral development
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We found that a fetus may prepare for feeding after birth in the second half of
pregnancy. Moreover, frequencies of complicated facial expressions such as smiling and scowling may
increase with advancing gestation due to the development of the fetal brain and central nervous
system. First study using KANET suggests that ethnicity should be considered when evaluating fetal
behavior, especially during assessment of fetal facial expressions. Scond study suggests that the level
of relaxation of pregnant women may affect fetal behavior, particularly the rate of eye blinking. Third
?tUd¥ suggests that 4D ultrasound study examining fetal behavior does not need to consider the factor of

etal sex.

During this study period, we disclosed the characteristics of fetal facial expressions in the second half
of pregnancy. Moreover, we are the first to document the usefulness of KANET test for evaluating fetal
brain and central nervous system in Japan.

4 KANET Fetal consciousne



1000 2-2.5
60-70
2001 14 18
2006
28 34
2010
10 13
2
3
6 Kurjak Antenatal Neurological
Test(KANET) 120
KENET 14 20
0 5

KENET

KENET

D/ D HDlive

KANET

mouthing yawning

smiling tongue expulsion scowling sucking

blinking
D/ D HDlive
D/ D
KANET
2 8~ 3 8MWIRIEDM  HAHXAFRE R DIERERT
KANET

WTRHMI 247V, BHAIRFRIZ 1 5~2 0 CTh
5, FNFNOEHIZOWTO0-2 5%21F, 1
0—16ENER,. 6-9HNR—F—F1

R 2 5~2 7THOEFKBIL 2 4>
Mouthing

Yawning

e e e — —



WIZHHE 2 0~ 3 4D 5 7 N>V THE U

Mouthing  Sucking

scowling smiling

D/ D

HDlive tettd

o/ D

KANET

19

KANET

KANET

KANET

. Yan F, Dai SY, Akther N, Kuno A, Yanagihara

T, Hata T. Four-dimensional sonographic
assessment of fetal facial expression
early in the third trimester. Int J Gynecol
Obstet 2006;94:108-113.

Hata T, Kanenishi K, Sasaki M.
Four-dimensional sonographic assessment
of fetal movement in the late first
trimester. Int J Gynecol Obstet
2010;109:190-193.

. Sasaki M, Yanagihara T, Naitoh N, Hata T.

Four-dimensional sonographic assessment
of inter-twin contact late in the first
trimester. Int J Gynecol Obstet
2010;108:104-107

. Hata T, Dai SY, Marumo G. Ultrasound for

valuateon of fetal neurobehaviour
development: from 2-D to 4-D ultrasound.
Inf Child Dev 2010;19:99-118.

. Hata T, Kanenishi K, Tanaka H, Marumo G,

Sasaki M. Four-dimensional ultrasounds
evaluation of fetal neurobehavioral
development. Donald School J Ultrasound
Obstet Gynecol 2010;4:233-248.

Kurjak A, Miskovic B, Stanojevic M,
Amiel-Tison C, Ahmed B, Azumendi G, Vasilj
0, Andonotopo W, Turudic T,
Salihagic-Kadic A. New scoring system for
fetal neurobehavior assessed by three- and
four-dimensional sonography. J Perinat
Med 2008;36:73-81.



7.

9.

10.

11.

12.

13.

14.

15.

Kurjak A, Abo-Yagoub S, Stanojevic M,
Yigiter AB, Vasilj O, Lebit D, Shaddad N,
Ahmed B, Kavak ZN, Miskovic B, Vladareanu
R, Barisic S, Azemendi G, Younis M, Poo RK,
Kadic AS. The potential of 4D sonography
in the assessment of fetal neurobehavior
- multicentric study in high-risk
pregnancies. J Perinat Med 2010;38:77-82.

Miskovic B, Vasilj 0, Stanojevic M,
lvankovi¢ D, Kerner M, Tikvica A. The
comparison of fetal behavior in high riskK
and normal pregnancies assessed by four
dimensional ultrasound J Matern Fetal
Neonatal Med 2010;23:1461-1467.

Stanojevié¢ M, Talic A, Miskovic B, Vasilj
0, Shaddad AN, Ahmed B, Salihagic-Kadic A,
Predojevic M, Vladareanu R, Lebit D,
Abu-Yagoub S, Al-Noobi M. An attempt to
standardize Kurjak' s Antenatal
Neurodevelopmental Test: Osaka consensug
statement. Donald School J Ultrasound
Obstet Gynecol 2011;5:317-329.

Kanenishi K, Hanaoka U, Noguchi J, Marumg
G, Hata T. 4D ultrasound evaluation of]
fetal facial expressions during the latten
stages of the second trimester. Int J
Gynecol Obstet 2013;121:257-260.

Sato M, Kanenishi K, Hanaoka U, Noguchi
J, Marumo G, Hata T. 4D ultrasound study
of fetal facial expressions at 20-24
weeks of gestateon. Int J Gynecol Obstet
2014;126:275-279.

Hata T, Hanaoka U, Masato Mashima,
Ishimura M, Marumo G, Kanenishi K,
Four-dimensional HDlive rendering image
of fetal facial expression: A pictorial
assay. J Med Ultrasonics
2013;40:437-441.

Hata T, Kanenishi K, Hanaoka U, Uematsu
R, Marumo G, Tanaka H. HDlive study of
fetal development and behavior. Donald
School J Ultrasound Obstet Gynecol
2014;8:250-265.

Hata T, Kanenishi K, Hanaoka U, Marumo G.
HDlive and 4D ultrasound 1in the
assessment of fetal facial expressions.
Donald School J Ultrasound Obstet Gynecol
2015;9:44-50.

Hata T, Kanenishi K, Hanaoka U, Marumo G.

HDlive and 4D ultrasound in the

16.

17.

18.

19.

20.

21.

assessment of fetal facial expressions.
Donald School J Ultrasound Obstet Gynecol
2015;9:44-50.

Hata T, Kanenishi K, Hanaoka U, Uematsu
R, Marumo G. HDlive in the assessment of
twin pregnancy. In, Reissland N,
Kisilevsky BS (eds). Fetal Development:
Research on Brain and Behavior,
Environmental Influences, and Emerging
Technologies. Splinger International
Publishing AG, New York, 2016;385-405.

Hanaoka U, Tanaka H, Koyano K, Uematsu R,
Kanenishi K, Hata T. HDlive imaging of the
fetal face in fetuses with autosomal
trisomies. J Med Ultrasonics
2014;41:339-342.

Hata T, Kanenishi K, Hanaoka U, Marumo G.
HDlive and 4D ultrasound 1in the
assessment of fetal facial expressions.
Donald School J Ultrasound Obstet Gynecol
2014;8:344-352.

Hanaoka U, Hata T, Kanenishi K, AboEllail
MAM, Uematsu R, Konishi Y, Kusaka T,
Noguchi J, Marumo G, Vasilj 0, Kurjak A.
Does ethnicity have an effect on fetal
behavior? A comparison of Asian and
Caucasian populations. J Perinat Med 2015.
DOl 10.1515/jpm-2015-0036

Hata T, Hanaoka U, AboEllail MAM, Uematsu
R, Noguchi J, Kusaka T, Kurjak A. Does
parity have an effect on fetal behavior?
A comparison between primi- and multiparas.
Donald School J Ultrasound Obstet Gynecol
2016;10(1):99-102.

Hata T, Hanaoka U, AboEllail MAM, Uematsu
R, Noguchi J, Kusaka T, Kurjak A. Is there
a sex difference in fetal behavior? A
comparison of KANET test between male and
female fetuses. J Perinat Med 2016. DOI
10.1515/jpm-2015-0387

13
Hata T, Hanaoka U, AboEllail MAM,
Uematsu R, Noguchi J, Kusaka T,
Kurjak A, Is there a sex difference in
fetal behavior? A comparison of
KANET test between male and female
fetuses, J Perinat Med, in press



DOI:10.1515/jpm-2015-0387

Hata T, Hanaoka U, AboEllail MAM,
Uematsu R, Noguchi J, Kusaka T,
Kurjak A, Dose parity have ana effect
on fetal behavior? A compaison
between primi- and multiparas,
Donald School J Ultrasound Obstet
Gynecol, , 2016 99-102

Reissland N, Austen JM, Hanaoka U,
AboEllail MAM, Uematsu R, Hata T,
The potential use of the fetal
observable movement system in
clinical practice, Donald School
Ultasound Obstet Gynecol, ,9
2015, 426-433
DOI:10.5005/jp-journals-10009-1430

Hata T, Kanenishi K, AboEllail MAM,
Marumo G, Kurijik A, Fetal
consciousness: 4D ultrasound study,
Donald School Ultasound Obstet
Gynecol, ,9 ,2015,471-474
DOI:10.5005/p-journals-10009-1434

Hanaoka U, Hata T, Kanenishi K,
AboEllail MAM, Uematsu R, Konishiy,
Kusaka T, Noguchi J, Marumo G, Vasilj
O, Kurjak A, Dose ethnicity have an
effect on fetal behavior? A comparison
of Asian and Caucasian poplations, J
Perinat Med, , 1In press, 2015
DOI:10.1515/jpm-2015-0036

Hata T, Kanenishi K, Hanaoka U,
Marumo G, HDlive and 4D ultrasound
in the assessment of fetal facial

expressions, Donald School dJ
Ultrasound Obstet Gynecol, , 9
, 2015, 44-50

DOI:10.5005/p-journals-10009-1388

Hata T, Kanenishi
AboEllail MAM, Marumo G,
HDlive and 4D ultrasound in
the assessment of twin pregnanacy,
Donald School J Ultrasound Obstet
Gynecol, , 9 , 2015, 51-60
DOI:10.5005/jp-journals-10009-1389

K, Hanaoka U,

Hata T, Kanenishi K, Hanaoka U,
Uematsu R, Marumo G, Tanaka H,
HDlive study of fetal development and
behabior, Donald School J Ultrasound
Obstet Gynecol, , 8 , 2014,
250-265
DOI:10.5005/jp-journals-10009-1363

Hata T, Hanaoka U, Uematsu R,

b

Marumo G, Tanaka H, HDlive in the
assessment of fetal facial abnormalities,
Donald School J Ultrasound Obstet
Gynecol, ,8 ,2014, 344-352
DOI:10.5005/p-journals-10009-1374

Sato M, Kanenishi K, Hanaoka U,
Noguchi J, Marumo G, Hata T, 4D
ultrasound study of fetal facial
expressions at 20-24 weeks of gestation,
Int J Gynecol Obstet, , 126
2014, 275-279
DOI:10.1016/;.1jg0.2014.03.036

Hanaoka U, Tanaka H, Koyano K,
Uematsu R, Kanenishi K, Hata T,
HDlive imaging of the fetal face in
fetuses with autosomal trisomies, J
Med Ultrasonics, ,41  , 2014,
339-342
DOI:10.1007/s10396-014-0523-2

Kanenishi K, Hanaoka U, Noguchi J,
Marumo G, Hata T, 4D assessment of
fetal facial expression during the latter
stages of the second trimester, Int J
Gynecol Obstet, , 121, 2013,
257-260
DOI:10.1016/;.1jg0.2013.01.018

Hata T, Hanaoka U, Mashima M,
Ishimura M, Marumo G, Kanenishi K,
Four-dimensional HDlive rendering
image of fetal facial expression: A
pictorial assay, J Med Ultrasonics,
,40 2013, 437-441
DOI:10.1007/s10396-013-0441-8

2
Hata T, Do fetuses have a
consciousness?
13th Annual Convention of PSUCMI,
Manila, Philippines
Hata T, HDlive and 4D ultrasound in
the assessment of fetal
facailexperssions, The 4th International
Fetal Neurology Conference,
Bucharest, Romania

3
Hata T, Splinger Internationla
Publishiing AG, Fetal Development,
Research on Brain Behavior,
Envirnmental Influences, and
Emerging Technologies, 2016, 492

HataT , Bentham Science,
Advanced Topics of Three-dimentional
Ultrasound in Obstetrics and



o

&)

®

Gynecology, 2016,

AboEllail MAM, Hata T, Fetal Face
and Four-dimensional FA(eds),
Jaypee Brothers Medical Publishiers,
Donald School Textbook of Ultrasound
in Obstetrics and Gynecology, 2016,

HATA Toshiyuki

20156334

KANENISHI Kenji

10263906

TANAKA Hirokazu

80207125



