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Diagnostic and interventional radiology in pediatric abdominal trauma ;
How to manage the traumatized patient with imaging

Junichi Matsumoto, Yoshiaki Ichinose”, Shuji Kuwabara?
Takayuki Hattori”, Kohei Morimoto”, Hirotaka Yamashita
Shingo Hamaguchi, Yasuo Nakajimag), Yasuhiko Taira
Department of Emergency and Critical Care Medicine, St. Marianna University School of Medicine
Department of Radiology, National Hospital Organization Disaster Medical Center”

Department of Pediatrics, Gifu University Hospital®
Department of Radiology, St. Marianna University School of Medicine”

—{ Abstract

Time means life in trauma care. To provide better trauma care it is essential for the team to
share the concept of time-conscious trauma care.

The primary evaluation of the obtained CT images should be focused on the findings associ-
ated with critical injuries such as aortic injury, hemothorax, pneumothorax, hemoperitoneum,
pelvic and spinal fractures, and injuries of solid organs and hollow viscous ones. Further evalua-
tion for less critical injuries should be done in the later phase of the primary trauma care.

The interventional radiology (IR) procedures also should be time-conscious and includes
the concept of damage control. IR in trauma is different from other emergency IR procedures in
urgency.

Indications of therapeutic options in trauma may vary depending on the circumstances of
individual hospitals. There are thought thought to be 7 important factors to consider in making
management decisions: 1) Age, 2) Number and space of bleeding, 3) Presence or absence of
trauma-related fibrinolytic DIC, 4) Past and present history of coagulopathy and medication,
5) Time from injury, 6) Form of injury, 7) Presence or absence of shock after injury.

Trauma care will be better with aggressive and appropriate use of radiology.

Keywords : f##818, FF#818, DCIR (Damage Control Interventional Radiology)
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SHETICBRAL, 285 Fu<miETrI L
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HO [RAELZA42T 4] #EDERICE AT
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MEINDHGAICIE, HEEHEMCT & 2 hich| &
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EEER E TOREEM
BRTEICSELENS & - -ERMENR
BIREVENRE S W -EmELR
FHEIC 209U L2 B L -EMmEL

1z L -EmER

B EEETHENLIME K&

KB L ERII G <, BHEI/TIZORRL SHIM§ 3

Y LnEEbhs.

L2 UNROEE, BEE N 7 28K L T
REMERIE S Z 213 5L, @» 5ROKED 3
Bl fxed THmn. @ rLF—Hffofe LT
&, AEHIZIER SN S AEHEFIROFSREE T
BHBZENEBO. ZLOIMEIE, REIL 72 0 i
955 ELTHRO—EZMSITEET S, Lo
T GEIc kB L bh b, ZERKEEETE D
U IEREICHRE U, BZRICRE 2 17 b A W ZEe
IRk BB,

FEICBR L T Y, MBS EEL it 0N
5. BRERYIO THE§E R 258100, £7,
IR S & B 2 SRRSO R O R A MR
3. bbb, OUESCEAFHES LR MEN
PRI - IAE A AfERR L, ONaER T3 KBARIEN % 57
fili-§~ % H ISR AR O 4 O fmsR & IMiE 2 fff
A, QWA ZHE L &2 5, @IS T3 NE
(BARE Cldde 3 22X & 0 R Wi Tkl %
ﬁﬁuu, X SIS T ii#f?%if%bf/ﬁ
GBI 512 35\ T & ffER L 7= 1%, O
B, QM - B2SEOFT L E AR L OO%
B A RE T 5. FIE B TOMNE, P, &
ik, JEEN 2o & SR AT O R A IUIE & TR L,
%A @5 D R 15 R0 5 AT RS N D I Hie % 3T
WEENS, BOEBIEARED T\ < (Figd)., Z
DEINILTE S 2G5 50 RETHREL, B
BEOEVIREN DD ZINE ST Ik, D
FoLBERTHATE X125, ZORICE,
IMLEDAFAEERN & HlZ R Bt Lo &, [ 5 iE
Al S H S (extravasation) & {R1VEBIRIE
K (pseudoaneurysm) % HDIZARER LTV <R
Th 55 (Fig2), ZDHKG|EHNTIT S 2 B

DI NT Y, HERMED & 5 54 % o
12, 2GR AE L ARG, K DIROCEPETHE
kA MR L <L REDME I A A0 S B
MEFRIS 7 E B EURIRO IR & 7 5 G OMER & 4%
A7z 5, X HIZEEUE DKM ARG OMER
EiToTn<. ZOFEIEBOFTHHIZH VT
BEO K S DS i“(*ﬁﬁéh“(b\%nlﬂiéf%
BREL TS BERH D, T Z T2
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5nhs.

-



Vol.28 No.1,2012 7

m‘m‘o‘m

Fig.1 4MSCT R DERE

a: ZENER L NIV TREIIRDERSR & MEPRIMPE # 753, KEBPRIBIEDIZEAEIRZZTRS
h378, COBTHEIEHNIEABREBEDIZEAERETETE S (RHITIE—).

b : B SRHERRIE L NIVIC % TRE V) T 2@ CMOBE %R (KFlTld—).

C:HEIERBED L NIV T, BEAMIORICROEVMIB L & 2 EAIEMCERIEE )P
T, COBTEWEF v 7T 20D DENTH S (AXBITIE—).

d:FESRORIE—RICEEIEE TR TWE, MITRBEME & 2 ERERE TEER
MEE#MRT 3 (AHITIE+). ZZTLEIHERIWE TN, SEOEEAMEL S
WATREMD SV, iR 4 E TRBENF H 2 BESICIEMENITEY) T2 h VW EDEE.

e, T:BBIELSEN > TVWCBRETEREITE, HE - BREOEITEHERL, 2B

BT B (KBITIE—).

g: BN S L URIEIREE SRS ¢ IERMESS. ITHESA EREARERR) » 5 R TV & &
U (A5 T 14 2 418l L2 extravasation B+ ).

h: EBESEL NIV 7R L - 5B UBRIEAB L > THBEDEIECIBEEMNES BT
WL (RBITIE, FTEESRIOBEERIEREE).
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Fig.2 EEEICH (T 2 EEFDOMESRE L& (extravasation) & RIEEIBRER B (pseudoaneurysm)
a:BIERBMIAE () » SEER(A)ICHIIT, BEZES I EICHRELT 2EEREm D 5 BIEAAN
OMENREGEERD 5 (KH). Free space N\DRHBETH V), FEFEICB/BRAMEBIEDFR
THd. BREEIETELTWVWAEELTD, BEEICIEMNFETONEFRTHS.
b: BIARELIAR () » SEBHEEH) IS/ T T, BREEDL S TISERDRDIE L & 5 2HIR - 5
ROFEE) & L TRMEENIRET R (pseudoaneurysm) #E2s > h 3 (F1). EERNDOMEEET
H3P, BIBEICHES>TALNZBEICIEEERERRH,ICERT . BIMAICIE LW TAHDESE

A 5 DIMESRHE (KED) ABH SN 5.

Table2 ED &S % spacelcHIML TWLW3h?

Z2ER tight space EEEDOHAN, BF(EENR - #ET)
‘ loose space RIGIERE, #HibR, =EE DFAN, R(EEAR - HIET)
RRES free space BafE, RERE, SEEORIERE

tight & V) I3 loose, loose & V) 1f free HEREANDHM A, £VBIEISVEHET S

X¥EU [AR] TH-o- THERMEBICHENTEEER L tight h#EfEEZEA SN 3. NETIRRATHE S W 2EBRE
S —BBEENSBEVAN, ThHEDLBERAICH T B loose space/free space ld Z T Z h, /B T4 tight space/loose
spacelBE T2 HDELTEALONBBEN HS.

SOREIEBBEIEV EHRTT 3 tight space DHEMTH > TH, REEEHNH2HEE, BREMEHFLI ZVRRE
% 3. L7=h - Ttight spaceXloose space TH > TH, REEZ2F ORNTHNIEBE L) —BERIEESCRED -

TR L M OSES & B N & T 5.

¥ tight space DEMHETREIENMBEVEVI D IFTIEL L.

BRIEMZEFL S5 3REICRERREI 2> TVBICDH

B 5 ¢ tight space TOHEMABE L TWBKR, H23W0E, @HICEVI XL —DP RALHBIMEICH VT, tight
space (FFAREL &) DHEMHILEICZHE L TAHALONIRRE, REBENHEHEEBEILIMETHS. ZDBED
tight space DHIMIE, D TERIENINEVWEEAZINETHY), TERLLEEMBIE & LMW (FH7 - IVR) 2EF 3.

HMERZEICH T B EHEHREDERE

PEBRENRE 2 AL TE THalE L REIE IS B & A 12 Il
DR ENBLAIZIZCTIZITH T, BRETTH
175, L L, IEREENLEL 256120,
CTHfrbh, HERZTMR IVR, RAFAIFHEEIL
EVS IRIREAEIRNT S 2 L0k b, Bk
BHTH o720, PHEHANEA 90 mmAg A E &y
72 CIRERBIREN R L TV B LR L T L £ S
&, BROAE - FPBESBDHBTHDEH, A

WS EE E TIZTF — 28RBS TEI < HE
BdHdWERDIITO%E). RRTTEHEIE
T A, EEEREADE T TOT7THHE %
M LT & &,

OF#s

INROBGAEBMREFL NS ZLithh, ZOZ
Ry, ARRORE A EN T &, MRk
DOER [l ThB I L a2RkT 2. §45bb,
2O TR ] TIHER IS, k4
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Fig.3 *}EEJJ'EH:'E[[’M‘#’)H:HE{%‘ \l’CiEo’Cb‘élV%LinF'JLHE“B&?T?%L’C"“% RERFE
IRPEIERTE

a:
b:

C

FFS4p5RRICA D S MEIRHGEE®H 3 (KH)).
EREFFHE T ICRNIAATEE L TWS (%), ERMEOFRTRERANTFEL
H 5 ERH DR (CHERERTRE C 8 5 (KRED).

ERERICIRKEBOMEN &) (), WIREIRD SEERAANOHM 24+ 5 FEETH 2

CEDTEERTED. —F, HRIPSBIAAEFFIEERTIEE L, S5ICHMIDRE
PAANERNhTWS (KH). T4bs, EHMEOEMIE, MERFICIE, FHETEL
S AT H NI tight 7 space & RERESL & W S loose & space (CHTWB Z & Ilh 3.,
ERICIEHIBEAEI HB DS, FFHEEET 3 1oose space ITDIRS EEZ DN ZE
TH3H, RICChETOHMD free space NBNH T W% 51, TBIRENRE IR /-
hEWET TH3. EEMEHMOEIEPAFEIAR & 2R L 7.

de: FMENEMERSLH S, BICEMBDE S TWMERLENCTEL SEER

). hRTEIARD extravasation (FLEN) ##:3, n-butyl-2-cyanoacrylate (NBCA) #
AOWTFHFABR20 0 BICIZIEM AT T L7 (RIRALEH). AETHIIEFiHi2E%
SEBINEEFIPEH LAWY, BEERFAERLPSEREZ -7y NOME & REER
TORENETEZHRL, SHMPADOEMRREFEA/-LTOHMTH -/ G H,
FEEBITHEDBERBIETH 1), ZRIMEICHED LELEBIEE D 5K DB TER
DICICIEE > TWhED o f.
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BTG % Z & TEHETE 57280, 2}
HoOKz ZOENBENEMTH 720, FHRNA
RRRMENR 25 £ O OB & e ST O LAY A A D
2 WZERFEZLNS.

QEBMHEMOEBL, HEZTDEE

WA, Bl ZXREWER O & 5 75 free space 121
N TBDH, #%IERED X 5 % loose space (2]
TWB0%, & 25OEFIRAND X 5 7% tight space
ICHI T2 2 HET S &1F, SRLENATH
BB ZEEEZ 5 L TEETH S (Table 2).
BEE AR 72 T B IR T T O tight space ND
H b AR T % 228, BEAS T T B2
free space NOIEEIMEM L TIE, —F 3 ki
FHIE S AL Tidwvwiran, —JF, /NETIRIE T
free space &\ > T H, HAIZHARTtight X122
NhHbHEITHS. Hib, free space TH 513§
DNENETE, RADKIENK (loose space) & [RIFEE
THIBENHNES (Figld). L=n-T, MU
fEIENOHRIG T, RATIZIVR R FHli2s ket & h
LA TE, NNITIIRFMIZALZENTES
JEMNZ 2 < Bk &N 5. Zhicik, BEREREDOER
LRI L TV B ATREMEIZ & 0, HESR DI A .

g9 —, WEEIPEHIM & space IZBE L TS
NR&EZLEHDH 5. Free space TOHIMIZMIEDAR
RENICKE LS ZETIH, WHHENILD 5 5
space 7} tight space 7> loose space N TH % &, i
W K 2 IMENEROMES Eol> T, FEEKZIZ
TEEIE I T T B OIS IEERENEE I — R T
WEWEDIZRATLES, EWSZ2E2HDHE
5. TEBRBIRENZEE LT, tHEME LA
W B ATRENE 2 BRICTEA R 08 5 O EERE Tt
BUZCTA4TV, WHEE M OA 4 HE 3 5 &
ST L7z,

QRERENHE

Z 2T BRIE R, A e AR A A 1
5 $HAIAMEIC & B RVATTER O BEEREE T H 57
ZZTIRFHNIRIE T 20, ST AL X — DY
SMERERNZ 35 TiX, kBe g Tolii&EICB b
59, RS (A JUHER DIC @ disseminated
intravascular coagulation) #k34 Z L BNHIE N T
D, TOFHEEMBZ EiF~v 3 -V XY b EIER

10

ICEETH 5. BARICIEREER O I TFDP
(fibrin/fibrinogen degradation product) X D-dimer
(DD), fibrinogen ZMITE L, & 5127 OREHFIHE
¥ &FHIi3 5. FDP/DD b2 L) | (FDP 64.1 pg/mé
YL E. RRERAIZIZFDP 100 ng/mé LA L, D-dimer
50 pg/mé A |) 13, $EISME I K B LRk & BE
L 728 ATOERIDIC & D & F 42, Fli° TAE
(transcatheter arterial embolization) &\ 7z¥#}
ik & HiZ, FFP D5 7 & BEIERGHE 23 2
Mg % A< MED H 5. Fibrinogen i T, 190
mg/deLL FIZBRIZfER & 3 2 &A%, 150mg/deLL
FIZRES LW BRAEENH 54, 100mg/dl
DTEERICfERES A 5. WihicE k305
ZEACEE T — 4 A UE T B T & THRERIBRE LT
LTHHENCRTZ 2 L5125 2 L NEETH
5. Z9 L7REAE9 5 LTI, A 2 Lk
PR OF AN 5 DD D 50, G, 5 &
D& BT XNF =HN 2 2B T EIFKRE
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MEERT DI Lk, T OBRETOEIENE &
iR 5 LTy, TokoikEETHIY S LT
LHETH .

G171

fEasfE» KB MOKK E LD 25285
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Grade Description of Injury Management
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(B, BRI FLBRARE) WIERTHD H 2355 I1LIVR 2 EE
v PRREARIAE BN ML BAEEM IVR) £ £ &
CT — Based Grading for Hepatic Injury
Grade Description of Injury Management
I AR T I fE - 1RIFHY
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PIBR, BF&BRZE VLIS IVCREISEY 2 MEE - 185
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PIBR & 7z (3 BFESRAR— R D LUA DIBIE
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LT3 (Table 3)°7.
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Wrl% - IVRIEE D@2 H 5] (B H RPemRe A E< T8
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HahAa5— 7/ﬁﬁﬂ,ﬁ—-ﬁmﬁiﬁ%ET,ﬁﬁ®E BETIHEERZICERE
TIF FAOBDEMERICIEL TR WETHEBMNEZSICFAET zRRIITIEHDH 3.
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BT KAlEh3. P b &R 7. Ty v TR A TIEERA
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Traumatic brain injury in children
Takashi Araki

Department of Emergency and Critical Care Medicine, Nippon Medical School Hospital

—{ Abstract

Traumatic brain injury (TBI) is the leading cause of morbidity and mortality in children.
The biomechanical properties of the child’s brain and skull, the size of the child, functional
characteristics of the developing brain and age specific injury pattern result in a unique
distribution and pattern of brain injury. Clinical assessment is usually challenging and differs
from that of adults in many aspects. The extent and distribution of injury, primary and secondary
brain damage, associated neurological symptoms, and functional outcomes are also very
different for each age group. Diagnostic imaging studies such as Computed Tomography
(CT) and Magnetic Resonance Imaging (MRI) are special tools for early diagnosis of the exact
extent and quality of TBI that will improve outcome by providing more accurate and efficient
treatment options to minimize the complications related to the initial injuries. The guidelines for
management of traumatic brain injury in children will be revised in Japan, although there are
insufficient data to support a higher level of recommendations. In addition, the annual incidence
of abusive head trauma (AHT) has been significantly increasing for over several years. And the
importance of recognition of traumatic brain injury in children needs to be more emphasized
among not only pediatricians but also all medical personnel who play a role in pediatric care.

Keywords : Traumatic brain injury, Children, Management
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SEESAME 1 & B ZETCI2 D0 T Centers for Dis-
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1213243 LIECHINCHET 5.
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FHERBETEIEIR 13 IS U 7245 T D ARE & [ 4
2. R HE FLANTR]RR R R 2 £ 5 BRI SRR IARRE
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%. Wil ERY o FE R R OWE R L,
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BEELAME T & BRI O SEakFE R 31T 412 L TRk 5
7, MR IR G R 2 B L oy [BRRETER A
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a: AEIEERRET
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MdEzikid, BRHIE U TSI 815 & fEb e
W72, BEAER A FICRW 2175 . mSE2Hr (G
MY, CT, MRD) I2HW\W T3, FTREIERA
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KoTW5.,

BEEEEIT (—RMMRERS) (Fig.1)

HIRZ XEEE O A Th B LRl kg
gL a5, F-EBEEITIIMER A &
DEEREADKIK & & %5 5. NS MEIZ I
BB AT OIS ZERORENDH D, 2.1~
26.6% & &b, FEREESIMEEIOD 75%, EH]
D10% & WG X TWBEY . —F, IREEES
B3 1 B HHZ IR ZE D 50 % A WAl i b E W
L#lExhTns,

BINEEER IR S £ <, %UEE, Rl Ml
SHEOIETH D, WIThEFIRTH LA L0,




BRAR B IT IS AE AR & FII A K 8 2 55 & & 5 73,
MBS OIEHMHRRICH 2 Z &, @Iz E1b
NBBOoNDEZE, QADMAZHNRGE 2T 5
SORMEOHW§AZ L AARETH D, F-0
Pric Wiz U 7= 903554 0 B PEIRAT %P, BHZEN MY
MRz & D BB N 525885 5%. @
Wr E3DCT i3t CHMTH 5 (Fig.1).

BH ORISR, faw, HEEEAH 5.
BIREI ARG L <, EEITOKTE% TH D 15~
30% D SHE IR & BT 5. aieadriddv i
SHERAME DRI T ~10% & S 545, a2 il
AR B 4 2 5, RS I <0 #5314
MUGREDJRIK & % D 15 5. Ping-pong ball fracture
B RRALFER L EICAENhS 24 TOM
BEITTD 50, EFIRIFIREIC K D B4
% LN WENL V. HEERFITIE AN
FHD6~14% L vbh b h, £ < AMUGHE R Hik
HETEEAE L TR, BRI % ORI &
&%, T OMMEZEEEIT IS IIHER SN, HE,
FLER T | oD 553 (battle’s sign), HR I & UH 255
(racoon’s eye) " EDRER AN FRD 5N B.

BN I, BRRRRRIG A E 2 AT 5 2 &
L b B, F RGP HOMEEGIC X SR,
R AR, NSEBIRSE OO R A R e &
IZEHEET 5.
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ENT L h b BIIRMEMIE 35 & 75 hmn® . )
RoOEZ NI 228N E W20, £
VI 2 PR 3 ISR TEZS AR & O #
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Fig.3 REfFIC&k 2EESIME
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HERD 3.

b EERDES EL, LELERRUEEET 3.

(Big Black Brain)
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BOBRBETH 2. F 2RI RPEDC & 210
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Fig.d R(5
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UF AMBEEE (—RMHEE) (Fig.50)

O % AR M5 (diffuse axonal injury ; DAI)
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BWrCIE Y. DAL GO 22 sk ek 1 [l

a: ZRIRFE LRI HE CRERER)
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et
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Fig6 U%AMRZIE
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UF AMERGERE (2= RMEEES) (Fig.6)
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EBiFIC & BEEERME

SEERAME & Ak e L CRERZZ T 27 R oHh
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BEINTND 2, WREEFHW]T 212+ ZRED
fEREIICIE RS TH ST, FHUCKBIME L L
T, WHRECREER A HE A2 R T TR S Z L,
Shaken baby syndrome (SBS) D & 9512, & &0
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1512 & 2 piipes (R, (KIMT), FEiR ki
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2R B0, 2D T AR OBEE GE R MR
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SRR A D EH LA E kT s h s,
SBSIE & < £ THEEHFOERETH D, ZOfh
28 LM 6 BRI IR EIE- T 5
ZEEFATHITE S0, HETIERKEL T
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Facial and temporal bone trauma in children

Tatsuo Kono

Department of Radiology, Tokyo Metropolitan Children's Medical Center

—{ Abstract

Facial bones in children are less prone to fracture than those in adults. Because the
craniofacial ratio is higher : the cranium absorbs the brunt of impacting forces : the facial
bones are elastic : and the paranasal sinuses are smaller. Various distributions of ossification,
pneumatization, and vascularity of the developing facial bones lead to different patterns of facial
bone fractures as compared with adults. Incomplete fractures and diastasis are common. There
are a number of lines or markings seen on temporal bone CT that may be mistaken for fractures.
They are termed “pseudofractures”, and some of them are more apparent in children than adults.

Keywords : Temporal bone fracture, Penetrating injury, Foreign body
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REEIL/NEREERE > 52—
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Essentials of pediatric fractures

Akari Makidono, Tatsuo Kono, Kazutoshi Fujita, Gen Nishimura

Department of Radiology, Tokyo Metropolitan Children’s Medical Center

—{ Abstract

Keywords : Pediatric, Fracture, Radiography

Skeletal injuries are common in children. There are differences between pediatric and adult
fractures such as incomplete fractures and physeal injuries. While most pediatric fractures heal
early and completely with conservative procedures, there are some fractures that need prompt
surgery. It is important to know the characteristics of pediatric fractures and initiate adequate
treatment. Here we show major pediatric fractures.

EU®IC

INIZ B W THITOME IXE L, bke IR T
AHNBN, PRI, SNy,

WAL MBS FET 54T, #%ibDk
I, KELTOB/NNEOFIZE W TIIRA & 2
BAEITOERE, FRINEMAaEEHD. £z,
BIEATS, RN CIRIT R L RE 290
32 ENB0H, TN Tl &89 55 & (7AE
T3, X512, BH, B E =AY 58
LHD, ITholdRELE IS &EMELZD,
ZBEERLTLES. 2O mEHIEHD,
SN Y) i E G 5 2 L&A, RO P
WHEE 5T,

ARTE, TRNTEMHEST S Z L3 LV,
INREHFOREN LR E DI T Z & &T 5.

B DB O

NROEIZZUE THIMEICE D 20, Nk
ABTEI LTV, BEORATHITIZES
TERBARKL, XHICA ML ARMDbS & BI%E
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K. 2oL BRE»E, NRUZEBOTIEIARTE
2T (incomplete fracture) %% L 5 %7,

L9 —ODRME LT, NIOFIIREL T
0, BEEEERG XS - kg0 T V7
DHEETH 5729, A LGS, HEIFL,
I MYIEBHE L 28D TELEDDOREE T
BIEEN D, F72BENEN 2D R 5E MR
T5Z LIV EL, BNV AENDEENES
LB —HT, RALZRED, B (RE
M) BAEAEL, ZAUITIFICHESS CRITL T
, INREFD20%IZAENS. [REBOHESE - B
fi# (physeal injury) 3K £ - ZTE4K LS 57,

1. A’5E2E#H  Incomplete fracture
10ELUTTAENEZ ENELL, ZhLUETA
bNBZLIFIFEAE V. WHIZTEEITREL,
TRISBIFTH B0, FNEBEMET 2729
IZHVRHIIZ “B 283285 3Y. Reimgir
1243, 2T (bowing fracture), Bt
7 (torus/buckle fracture), # ARG (greenstick



fracture) 23 %. EUETTYEMZEIZ I S 2 54T
B TE T, HEITIC X3 ETBDOANGED 5
244 T7OFFTH S, FEEETITIZIURL D
B EICKBZETREN, KM FIZEFOMR
REBATA MV ZDMDBZ &2 X > THINE
Ko7 bW A EEFT A KT 4 4 TOFTr
Thd. GAREITEIHRIEREEE TTIEZD,
TEFTCRSEVE A TOEHTHS. ThE
MO & FEEO Mm% % R4 (Fig.1)".

% &kbBXB45EHH  Toddler's fracture

B THIF 5 L5125 0IED 54E%100 H~
3D VbW B toddler age 124 5N B REEH
fithsd. ZOFMEORIZENT, HE2K
SMERED 72 <, BRIRIIZ BT A 5Ebh 3 54,
KEFEEZEZBNETHD. PFETR, KE=E
W 1/3BHRED L ARDEI IR, LIS
&, AR, TEE, B & Vo 2RE DSt
THEWEEZ G L6557,

2. BinfFiEE Physeal injury
AEEEre L S INRFEOBRITTH 5. T

Figd a: AZLBIMOERXK : £» 5)EIC, 2MR]E8EMEZER bowing fracture, IR EI
torus/buckle fracture, ZEARET greenstick fracture (XEL5 & V))
b: IO EES - RED2METBMEZER bowing fracture $ £ VEEDEIT %

BB
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% % &g L 7= Salter-Harris 737 JHIZ B W TIE 5D D
A4 T3 6h (Fig2), 7'V — FAEnEER
RO RS, WCRREE - BT O TEEE A E O
LaLARS, 2132471 {W10%), 247
I $75%) Th3Y. ZOHMETTE 2P T IEH
RS E LG, 44 TV E CIRkEEAKRT
TEMFEAEBEVWEENG, HEAETIDIR
THROREAE LA TVTH BN, HAEL 50
7= WA LY,

RHICHPERERT 585

NI ORBWNIE S 8 & O» 5Nk & D F
ThATH 5. BidbD &S5 ITNRIZE W TTHE
&L, ZEBBRHALDLZENEL . Ly
Lah s, I FHowEY) 2 /A BIGE % L %
WEEGE, BEETERERLTLE S BT S
b5,

1. EBeEF EET  Supracondylar fracture
NI O T G FAERE AL, B
OB CTIIRE L\, 6~THREE—2ELTA
Sh, INBHEIOMMIEERIC K > TR S Z &8

C: BIfEMI SR IE R | B D& ST torus/buckle fracture #5388 %
d: [HEEEIES : REDOEARET greenstick fracture 2538 %
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£\, D h % buckle fracture 7 5, Bifi &S
SEEEITET, BMEREXETHS. ETEHE
X7 2B REE OIS0, FTANT
PHEM AR Z L, SRR EAE T2 803D 5.
EIHEOBE LR ST WEHITcd b, MiThiEs
PIREIRRE 20 & DA HHIE & D7 < Zont9,

BB RS T, T oA 3
FNRAL U, FIBEEAN DD 7 4~ anterior
humeral cortical line % i/ NIEO B AL HOO Rif

13650 lEME+ES. 72720, &5
ALRYY 3 =2V 7 INEE TR OGS, 5
Ptk 25 2 L0 b 5728, fat pad sign X & DHk
AR O ENR 2 & BIFT R & & b 7R A1 i)
MWEETH 5 (Fig.3)”.

% Anterior humeral cortical line : fis B8 i Mo 5 EL
MR BT, EF TR g/ NEOF L
DOEA %57,

Normal

Type ll

TL—RABEWEE., BinRORLAMBEOMREELABL RREES, £

f sg (,*{]75%)

B IR s B[R memnn [RAHAEE
BiniROBEAR BRIHD B
(BIRDERE)
+
BIRRDBEAE

BEERDENDT
LpHSEELLY !

»

Type IV Type V

Type lll

4
ERDOADAHE
------------ BITHR B O R R AR
BIHOBH MEE-BR-BE BIROER;
+ HISEABEY: B0 AN
BIRROBR BIERORMBAME  EHITLNBD
HSEH DD

Fig.2 Salter-Harris 38 (X#k9 & V)

BHTEBDENLE BTN
RiCiahd

Fig.3 EtEEELEH, HEHAEK

Anterionjposteriornifat
padisignl 5k

a:Bg 5 » B BEfL % £ 5 complete fracture
b:BEAMDIZ & A E % Lbuckle fracture : anterior humeral cortical
line (B%4R) |& EBIE/NEDRTFZ @ > TV D

40



¥Fat pad sign : N BIFHAME EMIER TA SN S
%4 > Td 5. Anterior fat pad sign, posterior
fat pad sign 23 b 5. Hi# 3$ZEE D fat pad % X
BLCH D, IEHTEEEMETERE LTl
ENndp, BHEINILE / KIEDIGE, fat padid
EJNdiERT U, anterior fat pad sign ke 7 5.
BEINEEOfat pad A XML TH D, IEH
Tid s A EO BRI T S sy
A, BAFINMUE / ABED A, fat padid EJ5N
#i LI 5 X 51274 D, posterior fat pad
sign Pk & 25 5. IEH TR A 50 & O H R
PILAE / ARBEZ K4 & 5 BIRETR A B & 51
72 5% 4 » Td 5 posterior fat pad sign D f 3
Zrag I E Y.

2. EEESFEEIT Lateral condyle fracture

LiE T O B &N 7 C, Salter-Harris 47
YD 54 4 TN OFRIBE I M 5. B
FOEHCIk B LEITc kv T2 H/HIZS
ALND. HUREEE S 5a, WUNZHER
S DOBITBERIRIH AT, S G %
DA KT Z N0, PR i i
IZ B EITIIERE N HHN 2 5 2 8
M%<, ARRE RS A TR R BIFERERL % K LR
RN

HMIEE T, SHEE CEA ST %58
T & BAGEE 2 BT 2 AR e #8035 Z &
DEETHS., F72, BH OB PRE TH-

Typell: &R A
| Type LB |, | Type 1B || BAEIAICEL TH
ROESEINIC | [#R OB EI A || W D DEAIBH A
L LPELTORL || ISELTVS || BERERAILTWLD
\ i \ N ! 3‘ g-.“: - I:\k‘;
L
. 3 »
" bR &
able i ab r o
RFHTAR  SRAR

Fig4 LEtBESNFEEN, HEMERK
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Ty, FhEE IR 2 B 589 5 late displace-
ment (LD) IZ{EEADBETH 5. WEREZIWL
7HETY, METOmB 7 + v — %170, LD
DAEE, RLEEMTIE LN & 2 iERT 3 BHER
& % (Fig.4)"".

a2/~ FT
LU TUEW T &L
FRe 2 B I T, £ < 1Z complete/
incomplete fracture IZ&0F LG Z 5. I K
3 Y miEEA e Shae s, BIEfkL L
%549,

1. Monteggia®#r Monteggia fracture

RF OB /3B E i & Be5 OB % &
DEL-IRETH 5. REOEBREHEIT & ik 7235
A, REfrEiEn, NEEE &0 THMGE 2k
WIamERH 5. 72, WHEZLTE, #
FeaBiF3/NIZB W TEDbD TH RN L %2%
LT, BBV rdE L THRERT 2 L8030
HWTH5Y,

PIGRHIBED BIGED 728, X T1E L Wi
RIS IEmi{S 4 K Ol § 2155 2 &3 & IR
Thb. 2IZT, BHEOMAZ DT B5FIT
R U720, B/ NSRS BRI BI AT L Tk
D, ZO-HEFOE, RHESORL - R,
RIEMIA - [ DWW 72 B IR, W7 B fiR
MC & L/ NEANA A S . B Rh i

.a\b\c

a: LBEANERITOLRER, FAREROEXE (XH4 L)

b: B&EUDEVWEER
C:BEMEEI FALER
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BN > TO WA, BFrSEDbIBY. 7=
2L, BERHEOFREAHBIL T WgS, B
BHOMHZRELTLES ZEBLN-0HE
WBETH 3 (Fig5)?.

¥Monteggia JH{LIH T  Monteggia equivalent
fracture : RFICH S 2B A AL TR, #F
REIr B TBEHEIC L D BHEE 4T
L, BEEPHANHAL TS Z b 5.
2F 0, REOARBEFI & BEFEOBH% &
PEL7ZIRETH B, S a5 hik
<TE, NUZBWTIIATZEEIICHEL
W (Fig.6)?.

BRI EBIE/I\EL Y
IR &35

Fig.5 Monteggia®&if, K EISBEIEE
REDBEHENEEBSBEOREAZRDH 3.

Fig6 Monteggia DB, HESMEES
a: Bl - RBOSMTTBRET & EERDOKEIEBD 5.
b : &l

42

2. Galeazzi&#r Galeazzi fracture
Beg g hg i & B R B EiIE 2 A 0F L 72
RETH 5. BEaEmRaiisRo-uaE, F
BY i & 17\ o A B R B Ei O B & 17 5 B H
Md B, EAEER BRI = AR S
K (TFC) Wrdo R 2RSS BT 2 1E > 2 & 1%
<, MRIZKXBHENDELEZ L& H 5 (Fig7).

¥Galeazzi JHIE T Galeazzi equivalent frac-
ture : BEE-EEEEITIS, EN RSB T
d 28 <, REERNE R &2 A 0F L 72 IRE T
H5. THWINREEOFITH 0, ZHiEHE -
IKERHEEZRL S 5700 EABETH 5.

FIOAEEZTEN TEWVTEL

KA Pulled elbow

BEE IR B S UEA O R L, BgiEE -
i/ INGE & ORIZFRTE L 72 IkETHh 5. /NN
[ EBEEISME D 2 2 TR BBEDOEVIME T, 2
WA EE -2 LTAaAGNE., fRHZIEFE2R
IZEG| SN0 6 EikEE» X a5, Bk
6D &P ChiliRERAN A LD, bF
DEINZ S & Lewy, &S HRIE) 205t & B
FrRE2HT 5729, ZIIZIKRNAES TH 5.

FrNRBEDZW I W, BTG EOF MMz

e E<idnn. B e REOBBPLILT %
LOREL DB, WrElaflel sl
FEEL W LA, HMBETIETOAE, 2




!

Fig.7 Galeazzi &k
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a: WAl BRAIEE - ARAOEESEMEHBEN OEUERBEHOHA 280 5.
b: AAFREILAR : BIFERICHRBTRPBD SN S,
c: AFRE MRBIREIER (T2*WI) : =AIRMKIESH(TFC) MR &0 3.

L C fat pad sign DA MEIZHFE L 720, Fat pad sign
FatEDiGe, S & BMIE 2 5EHi 5 DT,
I RS D HEAIE T35 % T R AT - TE AR 5 o,
HIFWHS 2T TS, kg e e
BIOWREMED & D, ¥ — F #2170, e
WETHINETH B,

ROBEIEEVAHE LAWY

REEHF Child abuse

—ilz, WEERFIIREEN T OEET S lE
IR LTS TR e S h, SRER, 22 v o b
PR ER:, OEERERHC T 6B, TEERRC
B9 % Wi 13 1888 4F- 0D West” DI 1WA FE L,
1954 4F-1Z Caffey® 23D D 2 A N O B4
IS U ISWEAMIIELFED & h = 5E, &4
DEFEERMEREODERH 5 Z L ERE L T
K, FETRICBES B REGIBS 23R 2 1L 727,
Bl RE R A3 I HE 20 IR 2 15 - TRBEANR - T <
IS EL, ZORMNSTEE TS Z &iddk
KW, L2LAEXRL, REIZERZIMICRS 52
=356, MEESEZOIAELEREBE PR
W, BEERFERE- 25A10E, RNBE 3k
WhE LNENEWI DAL TN RETH
5. R amEGIT R =MD, ZORERD
J2Z LIk T (&R JERFO R A L,
B OZW - HIeNOB T B ENEETH 5.

Table 1 #HEFRICHS B BRE (X#3L V)

BENEL  HEEFTVES  AESEL
SRBI BT EREEH"
RS A N BB
SRMBRE MBS BB
BRHBF WO, BROMR BE, THEOBH
EEE B
BRI

* WERFR TETHIRBRILATR

233 B RHD 25 25T IR R % 5 < R
T5H, KIHAKRER, REMEER, BRER
BEDEI LR TWERIRBOE NN LETH
%. F7z, WHIERFOBWNIZEIT R EDIMED
IRRE & 2R AT 5 B0k, R a st
EBTiEh0Ws, BMEEBADETHS. 22138, B
K Z1mDE & K426 5 5 ~xJE
L7256, WEFORREIERL S %22, BE
B DT AR OB & 1 S nTREME IS A %
V. IhE TS, WEERF ISR AT O RIS
RE, i< Meh Tk, ThoalgL
E{ITRT (Table 1). ZhoodT, 2RE
BT, EERERA, AT LEARmTE <,
B OFITI NI DERIIZZN. ZThb0
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Table 2 BE#MEE(ICH T 3 BiFOEFENE(L

(k3 L)
Early Peak Late
BIHROME % 10~148 14~21H
Lf/{uﬁ’g%;‘:ﬁgt 10~14H 14~21H
—_ N 5 Y 2ﬂ£~
UEFYLY  3HH 1% Binin A

TR %R =54, FTROBREEMRL 2%,
RFEBIEE, HEBNZ, IRESH I Z & 2 2 s
AT O R B B Y.

B OEREEE,
BMER FTOREBNZEL

HITR, BELORROEEIEZS. 20
VARDGAFE 2EN] (inflammatory phase) — & 15 1]
(reparative phase) =V £5 ) » 2 ] (remodeling
phase) 2 5 %. 3, FHrEBEPHIC I3 MEA
RN, ZTOWNEISIZESEL 24 - BhE, JEE
DOREBHEEN & EN 5. FTIMIED S 1 0h F
0, RN OWERHERR K O e & e e
AL, X SICIAEPNC B 238 2E LUl
3 (FAEW]) . WIIRBBR»mE D, FhH L%
D7 < (IBIEH) . WL 723ic & -
TEZMALN, WETZ2(VET) Y IH). Z
OWBFRITHAME T, FIROWK, NEBK L

LTCLEBLABIENTES. ITh6DZLIZBIr
BIO~4H TR 2D EADONB X HIZK B,
ZD728, S IS G R R 7
frd, ZORMICHBRTSZEICk->TIE-&D
ERITBZENTES, WIZ, ZhEDFERA
PO O NIE, Btk & O ORI ARG LT
WENELBLFUTEE A% (Table 2)7.
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CTND#IE< HXLU Low-Dose CTDE=HD Ik

W
KEHIREIR Y > & —  [AHRR
Low radiation dose protocol for abdominal CT :

Usefulness of low kvp scan and
hybrid iterative reconstruction algorithm (iDose™)

Takeshi Nakaura
Diagnostic Radiology, Amakusa Medical Center

The lifetime cancer risk based on current computed tomography (CT) use has been
estimated to be lower than other risk factors such as diet and viruses, etc. Recent reports have
shown that use of CT has increased dramatically over the last two decades in many countries.
CT alone accounts for about half of all medical radiation doses. As a result, attention has recently
focused on the potential risks of radiation-induced carcinogenesis from CT.

Low kVp scanning offers reduced radiation and increased enhancement of contrast material
because the x-ray output energy at these low voltages is closer to the iodine K edge of 33 keV.
The disadvantage of low kVp scan is increased image noise during abdominal scanning. However,
the increase in contrast enhancement is higher than the increase in image noise. As a result, the
contrast-to-noise-ratio (CNR) is increased at low kVp scanning and the same CTDI. Additionally,
an iterative reconstruction algorithm for CT was introduced to help reduce the quantum noise
associated with filtered back-projection (FBP) reconstruction algorithms. These techniques might be
useful for radiation dose reduction at abdominal scanning.

In this paper, we reported the potential risks of radiation-induced carcinogenesis from computed
tomography, the radiation dose at pediatric CT, and the usefulness of low kVp scan and hybrid

M

iterative reconstruction algorithm (iDose™) reconstruction for radiation dose reduction at abdominal

scanning.

CT, Radiation Dose, Low tube voltage, Iterative reconstruction

A, CTREOHIE K ICX 2 RBEN/TH X H FHMEOE 26 CTOXNR &k 2 BEREBH
TW3H, CTRED XS REHEEHIZ 2L 3 LAY 720 ORERBEAML, CTOE®R - &
) 2 7 ORINEREEIZZAH N Th 5§, PEREAL 2> & CTD 11 B 72 D DO #:IE < % & B0
WA e 4 L A E LR L Tk D RN LTHD, CTIZ&KZEEMEL < i sgmu
ZERTPHINTNWS., LiL, ETIECTD TW3, CTAF v VICBET 24 DFNEY 2
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FIEFITNEWEFEZ NP, T LzfEnr
B AZIZESENTOBRENMEE LKL LT
ML T3 Z LA E & 2 REMED 5 0,
CTOPEL BEH TV BFEREEbh 3.
NRD CTIFORA & D BRI 3 2 & &2
NELLENT E, QFHERMBEW OB
FEDRHT IBENLDEL LD L, OFKK
DNE N8, A L AIROIRERM T, e
B OWIE RIF 2G5 5f5cns L n e
OFEHD» SFHHIEITHERTHAXENDH D, CT
B OIS A R CHET U, NS EE L L 72K
X< Ta b AL EHHT S Z LR S T
W3, LaL, Ak R CT (MDCT) O @tiiE
KERIME 7 & DBWREIRIER @<, MRz u
TEHE<S DY 27 LB LEDORL T 4 v P &E
L2583 7 4 v b2 BRI 5EMIEE A
ETHB. ILOCTIZ & BB %0l &1
IR /LA, KHE Tu ra - o
AIRETH 5.
WAETIINROERIE CT7e b3 - & LT
KBEESESHER I N TH D, TEEA X N5
O A E Bbh s, S, (KEIE
P DOIERE & B ERWADIBH, 740 v TR
HOBIGEP MR 7L T ) 2L Tdh %iDose™
OYVHRER I DOWTHET 5.

CTICLBHEUZXY

CTII/NRIZBWTEIERICHEHATH O, SHE
RBAVIEEDZWIZIER 2T I EDTE VR
ThH%. LhL, CTIZZDERMNY S #FE 204
ICRIFIZHEML TH D, 2007F-O7 1) Tl
87200 T ED CTREM THOI T\ 5Y. £77,
HRAHE DL VBETEH 52 256, SH
TIRIEERBIE DFHICTICE 28D TH 3.

FRHHRD NRIZ R4 2 B8R St s & 184
AR B 5 53, PRERNE < ISV Tidm e
MREOHORIEDO AN EE & 25 5. RGO FE
JENDEIZOWTUL, AR RIGOJFTIEH D
WEHERLF 2L/ T4 ) FRFROWPE S EL E
ONER A FIZ L 2R PEEAETH D, RIAT
IR TE) < 9788 2 & & W RIZ L 2 EEIRITE &
H5. LirL, ZTOXS L THIEIZD2>T
WBZlid [HICLROMIIL 2RI -BAIE
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HKNA) 22N EHL, Z0) 2273EEL
ZHINT 1P Z e DATHD, 100mSv LT O
IZK BB H 5 (L& WA LD
BWETI) EVIAME BN B DD, ZThEeETET
D& Bl v, ThEZ A, FEBEISRE
VAN HNEI B I TEE ST, CT
THIEL< T5 &9 HIEMEOWI T K 2RI A
VAZIFEFEAEDLDR STOEVORBIRTH %
AR BAHRIC K B 5895 ) 2 7 M T Tn
OBIHIIRYE, B, vA L 2R EDMDY 2
IR LR LT, BRI K B RIEY 22 A
R\ EBbhs. BEHRE I 545
o EIAS WS TW 3 BEIR-VITIE, Jight
BRORFE) 22712/ LT [LEWEA LOERT
FI] AFHAL TSR, »EhLnwEEBbh
5 ZOETFILTE 100mSv LA T DR #IC & 5 %
FEOBIMI1I% LT TH S, VAV 2HEET 5720
I Z D& BEHEETHE LAERE2H0 5
BN D BH, EEIIF AN BREDESITEY
2 27 T DEBENRRNT0D, X DADFE
ERRIT B 72013 JREIC R R EMA R L &
3. B TIEZ O & 5 & KB SR eiE <
HOF —2137%<, CTOL S HIKHEHE DR
FENOFEIZ DWW TUIHE T 2t WO ARBIRT
HBH. ZOLD BIRWTIECTIZ L 22 » B
BAITHEL D720 CTOMIH & FEE§ R X Tk
WBEOD, [E<bhr>Thannrs, W HHE
LXBTHEARLK] £ZEZZDBEMRTHD, I
D [ELS<broTAnrs, DERIKEOHIE
< CTHHEA1T5. —ALARA (as low as reasonably
achievable) | £ Z 25 Z LA EELEDHLNS.

NECTTOHIELS

AN TSR K BT ) 27 BRA LD &
BN EDERSHEN TS,

1. MBS ESM

RO T — 212 &KL, FHOEWE E G
BUSRT BZMED E. ZHEEEME E Sy
HUTWAHIR Z b 65 RT SHlan% <,
Z D &S il A2 &Rk Lo B ik 0 ik
SR 2 M — RIS .
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ANFUIBRAN & S 2 LT k<, 44
50 6 AR E S BT 2 ME N KD £ <5 5.
LA L, @S0 2R TRRIC K 2 5ECHER A
WA U 72558 O T i RIS/ DT A3 o,

3. RIS K D8I < N

—IZ CT TS D&M Tl L 723546, /MR
DITHRRIIRAD 2~ 5 EREE IS5 5", IS
FR & 9 (R4 23N O IGE 13 B T HE A R0 /i A 28 i
<, ﬁ-‘@ﬁ{%%d\’éb\t&) PAITRR | = Ve i 0D 1RO
W2ENET S, Lo L, MR E (ICRP2007,
Table 1) 3R HHA, TR % £ OREONE
KL, MR TIEE LS B> TnWb 720, fRe
L THITSMENKREL LD TH 5.

IN5DZ e 5/ CTHREIZDWTIZE
FIZKDZDENRD DN, WEEFEETODI iﬁ-ﬁ%ﬂﬁ‘
bbb, ¥k IZ/NETIIMAIC
THRCHEREMET L 728558 D Far Lﬁxfl%ﬁ\k’é
<, BWBANERUCCTHRETEHRALD &
BEOHEEMNNEN 2O THS. CTO LS LK
HBGHERZ & BT < TOfERRME I IR &/
e onTnhd 0, SWIEERIMEZL EDCTIC
K BREENBEDOIRILT, CTOMmE -+ Th
WA ORKIEED NS, +aamE AR 7
FETHIT 2R T 2O HETH A 5.
#HIE <ERDI R

— %I CT O EVE Rl T — i flibih T 5
DiFa v b7 A+ 7 A4 X (contrast to noise ratio :
CNR)TH D, CTO#IMEDOHRIZHWEN
T3 CTDIR DLP D —3id / 4 I K9 5
EVWOMEMNDH B Z L6, CNR% CTHiATHA
FEEREa Y b7 A b (EHCTOHRAIIIXIEE
AR IR & CTDI & OBIfR T&£R T L Pl &
HIHET LI LN TES.

CNR = Contrast

Noise

o Contrast

W1/ CTDI
= Contrast x CTDI
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Table 1

1% e MAREERE A8 ERR AREERE
L= 0.12 B & 0.04
2 B 0.12 B B8 0.04
i B 0.12 B B 0.04
Fifi 0.12 BRE 0.01
g 0.08 E & 0.01
5B 0.08 B 0.01
RS 0.04 W AR 0.01

LoTCIDIZ MiED &S AATERTZ LA T
5.

CNR’
Contrast*

ZDZ ST EMIE L #KIKT 5121
KHE 2R T 52, @EAlZHPLTCa Y T
2 M E RSV RER S L L, Bk
TIHEBER B E MR A Wb Z &2 kD,
WEAERS 72 F FHEL<BFEREWS 2 & AVTRE
E-oTNW5.

CTDI «

Bl%) CTDI & DLP

CT R AL D= AR THiIf1Z dose report D EP et §E
grEn D, CTIC & 2 s < 13, S8, &

g ey 7, DR, BHORK, Cl“@ﬁ%@tﬁé:
ZROBEIZ LD EWT 5,

CTDI (CT dose index : HAimGy) &, FARMA %
L7277 v b ANTERINE N 22 & %, Pl
REATEHADIL, AF ¥ VOE—-AREREY v
FTHRLUTKD S DT, gL T3 RO
L L3280 TH 5, ZOCTDHZHEHPHOE X
%P U724 DA DLP (Dose Length Product : Gy - cm)
’C@V) X ORBEERTIREE 55, ZDDLP

— DR E»T BT &’C%%ﬂl}\’\@ ZdOF =
E‘%&&é%xﬂﬁi@*ﬁﬁ+%

EEECT

KEIECTIE 3 — FEHAIO SR SGE T
%728 (Fig.1), WAEWAOWREICITIEFEIZE D&
FUO=y s THBY. Zhid T — FOEENIIR
(/o) IXBZANLF=DEFTRIZL =05
CTEHAT272ThH5. FigloXED T 1L F —
B L OICTOEFEIEE I — FOE RBIRTIHREL
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HO, ERHRIZ21%HMT 2 Z 256, CNRIZ

21%BEML TV 5.
_mﬁ%Fﬁ% & % CNROD _EHIZE A O
mnahé_aﬁgnﬁ A & R
ﬁ*ﬁﬁ% 7o 728583 R A R L 20
aﬂ%ww%# ENB 70, P BROMKN
ﬁﬁ#% ENTED., WA KADE
EE R CTIC BT 120kVp 22 5 80k Vp IZEBIE A1
TX¥3ZLI12&5T, CNRABMIL, #IZ< &
KFF2ZLA4MELTNEY. 72, ZOHXT
TIFE{SEOBROBEIZ AN Y 4~ F o 1iE (window
width : WW) 245 Z &2k, KEECTO
MW ET 2 Z L g ME LTV 3.
NROCTTIFE SITKERECTAERHEE Db
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BET2 6, WWIZRRIAL LZIEH ARV EED
N3, YEETIHRITE TiDose A XN T
72728, N8 dynamic CTIZ#H\W\WCid Table 2
DIEBER AL —F v L LT\, ZO4&MFE
M 2T < TR AV 00, JEREIZRT
BEEPEELTHONSEDTHD, Auto mA
IZ&k > THRIBIZH bE 2R TIRE X N 5. Figd
WBZOES hEHTgEhzeDThs. hE
30kgD 9K AL TH %A, CTDIA6.7mGy & K>
N BifamEES RO NTED, KELE
KOFFRTDH % < X VRO A BH I L 4
SN T3,

Table 2
EEE 100kVp
BB/ Auto mA UNE TS24 W)

Reference CTDI 12mGy (A D 75%)

0.5sec (R {E LR LI5S
0.33~0.4sec)

Helical pitch 0.8
50HU (B A * 1.25)
350HU (F% A *1.25)

Rotation time

Window Level
Window Width

EEEERAE 300mgl/kg
EEFE AR 30sec

Fig.4 100kVp TiwE S h/-/NBZEEH)
9m, B2, 30kg
FLZ/x—27300 60mL@3.0mé/sec
CTDI 6.7mGy
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iDose™

iDose 133 KT % B U 7= {5 PR R 1 —
ATy FEGRBGEAFEE R T, fEkkic
HARKIRICHEIR ) 4 25K T 5 Z & A EETH
5. KEEREOREE LT/ A ZIHHENT 5 Z
EWDH BN, Dose #fHTHIELETINEDR
MEWIRT 2 Z LD TH S, YFEDOMET
VOEH D 6 D EF A (360megl/kg 30FEA) T
80KkVp, iDose % fiffHl L C dynamic CT %17 - 7235
AT Y 120kVp D3 D dynamic CT & [R5 D5
IRMVFER XN TED, /4 X IFLEAEH
Bh otz MUBEOMETidiDose 12 & D 40~50%
FEE DY KIS PTRET B - 7=,

CTD &5 i EgnE <12 K 2 IO fakuidic
DNWTIE, B TIIMEE LT, L, /b
BT XBOMENRRA LD & RKENWT &dHEL
ThHY, FHTHI/ENZELE, CTREDEHE
P IERIZE . 2O XD AR TS A7 -
T E, TER7208E< 2T 2B LHE
EERbhE. KEEHRE L L FiDoselFIF LA L
EE AL S Zeu<, HHE<HEZIKT S
ZENTEAETIERICAH AT RN .
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Two rare cases of hypothalamic hamartomas associated
with central nervous system malformations

Kensuke Inamura, Yasuhiro Hirano, Rika Yoshida, Shigeko Kuwashima
Yasushi Kaji, Go Ichikawa", Naoto Shimura®

Department of Radiology, Pediatrics”, Dokkyo Medical University

We describe two cases of hypothalamic hamartoma associated with central nervous sys-
tem malformations.

A 6-year-old girl presented with a history of precocious puberty. Magnetic resonance imaging (MRI)
of the brain revealed a well-defined, nonenhancing solid mass in the hypothalamus with a relatively
large arachnoid cyst. Another 2-month-old infant had been suspected of having a hypothalamic mass
and holoprocencephaly by fetal MRI. After birth, MRI of the brain revealed a well-defined, solid mass
in the suprasellar cistern and the prepontine cistern with holoprocencephaly (alobar type).

These two cases revealed typical MRI findings of hypothalamic hamartoma although they are
relatively huge, and being therefore, easy to diagnose. Besides, both cases showed central nervous
system malformations. A review of the literature suggests that the presence of large hypothalamic
hamartoma may disrupt the sequence of the brain development and lead to the formation of central
nervous system malformations such as arachnoid cyst or holoprocencephaly.

Magnetic resonance imaging(MRI), Hypothalamic hamartoma, Arachinoid cyst, Holoprosencephaly
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(1.2SD), FUFEMEA (Tanner 7748 M) & 0. T
RNEBILFRD Kb 5 7z,

BREMR : 2215 V4 —)140.2pg/ml (£ 20.0),
WAL AL E > 0.28mIU/mé (0.02~0.18), HHafil
WAL E Y 4.0mIU/mé (1.0~ 4.2)

BIRE, AERAEICRE S L.

MRIFFR : R FERIZ2em X3 em X3 em (245 X
A% X BEE) D5 PG 2 IR 4 58 72, JEH I
TG CTIKAE & 55, T2 koG
BEaR2L, GlERIBZvohtr -k
(Fig.1a,b,c). TFEMAIZEFERIZ AL, HIKT
R RRIE & oM L 7z,

i i3 A O /NG R 22 & DU FRRE, Mg
2T, MEMHRE FESERTHE R 72,
HEEERFHE (b factor = 1,000 sec/mnt) THaE K &
£{E5 %5 L (Fig.2a), ADC (apparent diffusion
coefficient) -map i3 & 15 5 (Fig.2b) TH 0, i
Bngsh i <, < &igElal Bl L 2.

EF2 02 H, &R

BRE © fa RS A B K ORI MRIIZ T,
TR T 500 & 2 nifikliaiiE (alobar type) A5 &
ARV

1ilG3638 1 Hicar RUIRIC T L 7=, A

Fig.1 MRI of case 1

Noncontrast T1-weighted sgittal MRI (a), T2-weighted sagittal MRI (b), and contrast-

enhanced T1-weighted sagittal MRI (c).

a:T1-weighted sagittal MR images reveal a well-defined, solid mass in the hypo-
thalamus (arrow). The mass is isointense relative to cerebral gray matter.

b : The mass is slightly hyperintense on T2-weighted images.

¢ : The mass does not enhance after contrast medium administration. The pituitary is
normal in size, shape, and position. Its tissue shows normal signal characteristics
both before (a) and after (c) contrast medium administration.
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a\b

Fig.2

MRI of case 1

Axial diffusion-weighted MRI (a), apparent

diffusion coefficient-map (b)

a:The huge cyst on diffusion-weighted
images appears isointense relative to
CSF, extending into the cerebellopon-
tine cistern, quadrigeminal cistern, and
ambient cistern (arrows).

b : Apparent diffusion coefficient of the cyst
is similar to CSF.



% & DIFIIRREE S, KRS ST S hiz, £
72, S EOIEE F'E.Ejﬁh‘nh%m‘i%?’uy)ehf:. g
RIZIER T - 72, 25 HIZHEH MR 2 ifT X
nrz.

SRR AL, mIREOMN, SAHZPR
fAIR 7 & A mi I Hehe |2 R BN 2 BESRS A 5 7z,
SHIL R A HRIE I 2 2 5 72

MRIFTR @ PV a8 BE82 & KGRTFEIC 2 Tdem

Fig.3 MRI of case 2
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X 3em X3em (ZEAG X Hith X HEE) OB FII 7 i
AR 7= R TS, T2 % TIREA
BHEEE5 %22 L (Fig.3a,b), HUK TIREFRE &
B L7z

RTTASE R B A e L BRI 233 5 e
/J")f’: Eﬁd)ﬂrﬁ ﬁr“ JEENADL 7.
HWAEIXTT MO dorsal cyst 1235 L T ¥ D 2hifik
HeliE (alobar type) £ Wi L 7= (Fig.4a,b,c).

T1-weighted sagittal MRI (a), T2-weighted sagittal MRI (b)
a:T1-weighted sagittal MR images reveal a well-defined, solid

mass in the suprasellar cistern

and the prepontine cistern (arrows).

The mass is isointense relative to cerebral gray matter on T1-

weighted images.

b : The mass is iso- to slightly hyperintense on T2-weighted images.

Fig.4 MRI of case2
T2-weighted axial MRl (a, b, ¢)
T2-weighted axial images demonstrate that the mass is slightly hyperintense
relative to cerebral gray matter (arrow). The falx, interhemispheric fissure,
and septum pellucidum are absent. Hypothelorism, thalami fused (arrowhead)
can be seen. A large dorsal cyst occupies most of the posterior fossa and
communicates with a single ventricle.

a\b\c
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IR FEBEBERIEIL, MK FIRDIK AR & F8
BT WA RERMS Ch O, FhlEke L
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KE, REREMAM S T 5. BIR T B s
O BRI ST RIS, TESS S RUR TS hiE L,
MRI T13## & TIRIKEE & 55, T2mEHEERT
BEEF2OMOEREZTEEL, EHHRICHER)
RaE@® LW Fhl, W@ L2260 MRI TR
KEWZANDS G WA LG RAERZLTED,
PR T EEEAE OS2 WNI A5 Th - 7-.

THIH AR PRI < oA B %
Rz < BN, < BETHEORALIC
0, < SHEAEEL LEBICHGERER 2 i 4 5
FaTH O, FIAREEH 73 LGS % R4 14
IZRAET R L N TS, IERERAIE, i,
Ve 244, KR, AR, ¥R, NS
FfEC, WEITEEIRTH 5.

IR T EBEFRNE & < & IREERD SIS £ T
61l ST B2Y. Bl & =BG
25 42K F TERRA T, BERARIERIZ 645 4512
BEUERIEN D T2, ka7
PR T EREE DK X X I2OWTIZ3FITIOHE A &
D, WKFE25m” Th -7 SRIORERIZZh
KO REP ST F72, < HIHEENIEE3 S5
FEEED & DY 2 & il s & Sil4 5 K %
KDV ETHEEN TN RADIERFOD L B
FENZ, A O/NKE R & 0 Fe b, T %
TRO 6NN KE 5L SIHERTDH > 72,
AL LT, HERERABTOoNS N, HLHGR
PG TIRIZ S, ADC-map THEIE S LWV I T R»
SEERITTRE T d - 7. ELR< & IREROANHE &
LT, ZERNI IR AR T IMAE A & 5 A3, % D &
I EAEDHTRIEA LN 57,

2B H K, BUR T EBEB R | 4 ai e hE o &
R 7z, ARiEE YO 5 ~ 6312k
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(alobar type) &2l L7z, JRIKNE YL@k g (25~
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DA E 20 AREFOREERIZIER TH - 72
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AL IS EHTRISEDOTEIR T H 5 T vha, K
JERE, MBI, T EMBERERETE IS L OHE
BEBR R IR T3

TR T &R e iE & AR E D &P DWW T
i3, EEIC20OMELSDH BV, B
IZDOWTIT 19 TR A H 0, MAERTE2 & 25
DT 16Hle 272, T ar -7 BERE
REF A6, BEFREIEL 405, o
LR SHIT D > 7z, Gl b 2 R T Eli s ff
DKEEDRAEZS 7T, ZOME3emlA T
ThH o7z, REFIOFIRTEREANEIZ4enTH D
R RE N1 F A 5.

FIR TR E & Ay DA 0FIZ DT, Booth
513, MR TEEFEOAFEIZE D < IR THED
JEH PR XN T SR A E T 538, R
il < BIRRPHEOMEA EEN T, TDX
WL BEENINEC BBAEFRT TN BEY. F7,
Castori 513, FUR T EREFRAE & Fif 2 HahE DA DF
IZ2WT, BREREIZNAFIZ X 3 2B S
BETELENWELAENS S, UK TEREFAEIC K5
LR 28 AT DN D B A TRIE LT 35,

S OFK 4 D 2FORAR T EBEHME L5 F TD
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TR T a0 A A AR 4B R E L, 23KINICZ
DHDOIROFEE WM S 2O x5 4, BE
5~ 6 EEIC ARIMAE, 7254 1438612 <
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