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The rudiments ABC of pediatric neuroimaging

Harushi Mori
Department of Radiology, Graduate School and Faculty of Medicine, The University of Tokyo

Abstract | The rudiments ABC of pediatric neuroimaging include aspect, brain and cranium.

First, as to aspect, gyration, development of cerebrospinal fluid space and skull base structures are
covered. Gyration varies a good deal among children. Ventricles are also highly individual. Primitive
fetal ventricular configuration should not be incorrectly equated to colpocephaly. Benign enlargement
of the subarachnoid space in infancy is an important point to note. Pituitary gland decreases in
height during infancy and increases at puberty and perimenopause. Cerebellar tonsils herniate
downward physiologically. Second, neuroblast migration, myelination and transient hyperintensity
on T1-weighted images are mentioned. Germinal matrix layer migrates until the 34" gestational
week and can appear hyperdense on non-contrast computed tomography. You can estimate
myelination age based on the signal intensity of the splenium and genus of the corpus callosum on
T1 and T2 weighted imaging Adenohypophysis and subthalamic nuclei show hyperintensity on T1-
weighted images at birth and fade gradually. Finally, development of cranial sutures, bone marrow
and paranasal sinuses is discussed. We should be aware of how important it is to be familiar with
age-related changes on pediatric neuroimaging to avoid oversights and misdiagnosis. You may be
promised complete acquirement of myelination estimates after reading this article.

Gyration, Myelination, Pneumatization
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Fig.1 Normal gyration

30 weeks gestational age, single-
shot fast-spin-echo coronal image.
The frontal lobes are divided into
three gyri by two shallow indenta-
tions (arrowheads). In the left tem-
poral lobe, the superior temporal
gyrus has become evident.
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Fig.2 Corpus callosum development
a:Neonate, T1-weighted sagittal image. The corpus callosum is still thin.
b:1.5 year old (the same child), T1-weighted sagittal image. The corpus

callosum has thickened.
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TG TIKABICHNRTKESTHh 5. &
#1~27 H Tl - #RlosEt &7 LT
WSSO REN G E D, KNT, 3~4»HHIZH
TR A B ORERHL & IR O JEE A8
Roh, 7PHHIZIEBEIZIZRUCE X2k 5.
9~102 AISIZE AR DI REIZ 7 % (Fig.2b).
RESLIZ 42 H Z AR S0 % 5.
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AAZED K & W IEAR30E & TIEFLN &
AR fivd 35 4% A (857 D i K (primitive fetal ventricular
configulation, PFVC) #2 L Tk, WHKIERRIC
WA 5. AR IFE37 M8 MR ClEE T &
3 &9k 5. HrAERMTIIRRENRA & B 5 1%
E MR RNkl 25 & OIEREWEIEIIRNZ 03D B
(Fig.3a).
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Fig.3 Age development on CT
a:Neonate, CT. The cerebrospinal
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% (benign enlargement of the subarachnoid space
in infancy, Fig.3b). % D%, MIBEDIEFEAHEN
D&, 1~ 2K IR OMERRIE» R MET 3
(Fig.3c).
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fluid space is so tight that there is a
strong resemblance to brain swelling.
Also note the significantly low density
of the white matter.

4 months old (a different child), CT.

Benign enlargement of the subarach-
noid space in infancy (arrows).

:11 months old (a different child), CT.

The frontal subarachnoid space has
narrowed again.
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b, F7z, EENFET L TOEWOREIZES
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5> Sl &N 3) . RNEO&EE ST
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Fig.4 Normal pituitary gland
Neonate, T1-weighted sagittal im-
age. The adenohypophysis is convex
upward and shows hyperintensity.

Fig.5 Germinal matrix layer
25 weeks gestational age, single-shot
fast-spin-echo coronal image. Germinal
matrix layer (arrows) and migratory cell
layer (arrowheads).
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ZOHI12KEETOS L DEMRTEY. Bk
FEHE A, RERERRYYER ED X %
HBEE TR ONE. Ak, R4 RO
Mid Ak EEN L <, THED K OT2EA KA &
DIER L T3, fit-> T, MROT25& M {$ T
BTRELUTE 2 & BIZRDIZIRET .

BERI I — AR R H & LT, SRR A RIS
HOGEIR A 58 L nilaro, B S gail, 7
il 5 MERIAN &, HE > THEEED S/, K
Ma SIS 2> & RIGEER VB A, 72, KIEEERA
BN TIT A TASE— AT BHE AT &

MR T, IMFEBENOMBLE KT EEDEA
WEABISATRETH 5. BEMLIZ T RIS T
IV 2T u— LRPERE ORI E ML CTEES
b, T25&HMmI{% TIEBER ORFIZIE S 21 27K
SERIKTMERES & LTHRY 6N 5. T1iR
18T DZALAH T2 5 {5 T OIS EA» H AT
T 5. BEELOEMGE, 1% I TR M S,
1~2 13T, T25R3RE(RW 7, 2N I3 T2 5%
G A H A L4 % (Table 1).

A =3I - = VI = AR R o
VB O &5 5 CRif L 2 R 3 T2 4 di % T ok
Bt RRISEZ 282 0nS. ZORRIET
o b EEERFHETIIAHR TS 5. & FITRA
FTHRAZEND Y, MERMHAERILE L E D
WL OB PEIZ SRS, 4—3IF N - U=V
TG & ORI B L 72 VR OAFAE (T2 5%
PG TGS T2 E08EN & 25, 2 —
IS - = v a0 AR B ORE S AEREE % f
FTZEMNLn, LarLl, KEE NMERZ ZHED
A—=3IFN - I=VThHdLELDIMNELH 5.

PEAC R IR T3 VB ARHE D B 23 SR T RE
127 5. HiA R Tidisotropic & MEE S R 65 5 23,
RO FVERMED T R B IS U 7= L
A 5N 5. FA (fractional anisotropy) Fi{f T3 T1
A0 9 I {5 X0 T2 A Wi {5 CREWI L 23 3 2 DIz < »
BATEHEREOTESRART V. £, B
W8T % tractography 23 5.

MRS (MR spectroscopy) TiZ, HEIERDARIZ
534 25N-7 £ F LT 287 % [ (NAA) HH
WbictE->Tlmd 5. 2% 0, ffboFRx
AL TIENAA/ 2 ) VLA (Cho) WM<, B
Rk TR 2 BB TORERHLD 25— b I
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Table 1 Normal milestones of myelination
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ZOWENTE S (Figs). T4abd, K4V
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BEE S TH B.
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Fig.6 Myelination estimate
a:T1-weighted image. The genus of the corpus callosum shows isoin-
tensity (“black”) to cortex, whereas the splenium shows hyperintensity
(“white”).
b : T2-weighted image. Both the genus and splenlium of the corpus cal-
losum show hyperintensity (“white”). These findings allow estimation

that this child is 4-6 months old.

3) CT TOWIIE DN ZAL

CT TR Lo EIZTE 5. LA L, CT
TH I FTEOWIER &4 + 3 ZI2E
3%, £7, WHEOHAERTIIAELVTEA
PRI %77 LT 5 (Fig.3a). 0%, #
27 HORE THEOWINE A LS L, REftd
% (Fig.3b). ZHudfifift# RT3 0 TiEn <,
Ry aEOZLE KL T35,

3. T1RRKSESE

1) Rk

HE RN T RSB OIS & i LT
THRAEEERDTIEGAG TEES 287 (Figd).
B2 A CICRBIZERESbL, %
OB EESTEERT. BRI 2 har o
BRI LIZL-T, TERTT T2 F Uil
NPT 270 ELZENTVWS. LENST,
ZOZLIMEILAK TIIRE 5§, HESK ORI
AT 5.

2) BUR T #%
IR TR & AR REC TUEFAG CEiE 5 258
L (Fig.7), WEBIZSESbT5Y. ZoZtek

BN &9, HERHBIZX > TET 5.
72720, HE-RMEICEES L &S00 REIEAR

MTh3.
B OB
1. EERA
SHEGEA L B H RIS /A L TL 5,

PRz, ANRPRE®Re A, KEMIZAER 18~
2470 AZEASET % (Fig8). =Dk, HAFLIREIC
HEAEE S,

2. &%

SR O B RHE OB B E 5 13 H A N
K25 %m7 (Fig2d). 2ikETIc 1mﬁﬂ®%
R WEDE T IEEETIC A 5. 3 IR

Xk OGS 55 A B 5 (Fig9). %
D®%IEAIZEE S OB A L, 10/8TidE
%i%#nmﬁ 5. FURRHAER B OE I

BB E A E A R U T SRk s iR
ﬁf
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HE15 5 MK LT 358103, BIMERER TR
Bz, wdr e RARIRE %2 B 5§ % BE»

15



16 HAVNE GRS 2 MRS

H 5. FHIRERN OBE T O A2k L 2R
55,84 — v %757 (Fig.10).

3. Bl

Bl G T B A R IC R ET 57, 1
FATKEAIZ2m, BiIZ3mOEIETREL & 5.
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KTCHIEHEEZEAONS. WIEHRNIZE%RE S &
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RET D, 2K SV SBRIIDERD RSN
C®, 4 CTRIEAISEL, 8K TIRE LEE 10
W CHISHA ISE T 5. KRIZEENE TALGNS

Fig.7 Subthalamic nucleus
14-day-old neonate, T1-
weighted image. The subtha-
lamic nuclei show hyperin-
tensity.

Fig.8 Anterior fontanelle closure
a:6 months old, CT. The anterior fontanelle is still open.
b : 18 months old, CT. The anterior fontanelle has almost closed.
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Fig.9 Bone marrow development
2 years old, T1-weighted sagittal
image. Heterogeneously hyperinten-
sity is seen in both the clivus and
crista galli.
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Fig.10 Anorexia nervosa
12-year-old female, T1-
weighted image. Bone mar-
row and subcutaneous tis-

sue lack hyperintensity. The
orbital fat is barely visible
(arrows).

2, IEEITNE B B.

& XL, WEBTHORENBIRIGEIZ E TRA
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(Fig.11).
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Fig.11

Pneumatization mimicking an
aneurysm

60-year-old male, T2-weighted
coronal image. The asymmetric
pneumatization of the left pos-
terior clinoid process mimics an
aneurysm (arrow).
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