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Custom-made phantom corresponds to the pregnant woman

Artificial fetal skeleton

A pedestal resemble the
maternal pelvis m

© The cent
[] point of 10cm from margins [

ter of the phantom =1 point of 7cm from margins

point of 4cm from margins

Fig.2 BIET 27 UL 7 7 b A& FHASD
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BRDOA A=K AR~
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2T 542D R HCTAF ¥ F—0#IE
<HEOBERZRH L, b0 7
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CTDIvol O#EED LD Do b RIED
WIE < i & CTDIvol 235 L WVEM LT iR
X0 82mDIEETH-7= (Fig. 3 /B &
VR vy N TRT)

The ratio between absorbed dose / CTDI vol (%)
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8.2cm 106.3%

(%) 100 \.
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20

543 2105543 2105543 210554 3 2 105

CTDI vol (mGy)
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2kt L (P < 0.01 (0.000025)), 100k V I
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comparison of mean absorbed dose in different tube voltages

4

35

120kv 7
|

80kV | J
25

*P < 0.05 (0.008)
**p < 0.05 (0.038)

2 *#%P < 0,01 (0.000025)

center 10cm 7 cm 4cm
15

Fig. 4 Relationship between CTDIvol

and measurement points under the
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different tube voltage (120, 100, 80kV),
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tﬁbvjx 120kV 13 6mGy 76 CT fEO{
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MO AT IEE >72, 3 DOEEED CT
fElL 4mGy T—% L., 3mGy b RHITT
38 R AL (Fig5), Bh EOEE O &
CT EDFH2 S ALARA (N7 L 7= fj
wiE{bo FIRIZ 3mGy L&z bivTz,

comparison of CTDIvol with visualization of artificail fetal bone

HU 700

25 (mGy)
CTDlvol

Fig. 5 HI'E & 1T < #riak o Btk
3ODEI L EE A W, CTDIVOV&’—F
T84, 5mGy L ~L £ TIICTIE D
FTIEER SN2, 3mGy L~V &5

@:r’ﬁﬁ%ﬁﬂ:i Y 2B 720 O R S H
L7,
D. #%

AElOFEFERN D, FRERFICERTE LT

CTDIvol D#IE< | & LWV dld, K&
58cm, FLNHE5mDLE TH-T=, £7-
BREDIRITHLATT%, 3
CTDIvol®d —23%75H+27% Th -T2, =

&03127% TH Y |

120 kv

100 kv

80 kv



D HFRITCTDIvol % 5 D 452 1T T4 0E
LTz, BLEOREREY | BIECTOME %
DIRROPIE < EAHE] L 7213 7uiX, CTD
TCEE DA~ & i R OALE 2 fEsd L
H & 305 THE < S A HEI L CHERI S ©
&5, BIEMIZITNRRCTZAT 5 KeH#l % 3rd
trimester ZH4ET 5 FETHH Y | BILD
A RITAERB I OO R E < FRIZIR
Fid o Z &i3m < TR BRI NITAL
BELTWLEEBbND, £952DLIRY
KD CTDIvolldfh L DM E ORI & LT
IFEFFELWVWEEBXTLEIZEI THD,

AEIOFHAE TOADIESMGylX, ZWRITEL
£ (Iterative reconstruction, IR) Zfif 3"
D2 EMAHETH D, Zhdaiel eER A
TIRDFEHHENRT0% T - 1272DTH Y |
2015F DA S HAESF R L TR 0 &
2R HIROGREREmNEBbivd, £k
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BRUEEDOBIZFZW Y A NDOT v 7T
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B. WHEHE

ZIVE TITHERR L7 B R B OB AR 71
RAEDT —# R— A ZHE S ATV S5
N—=2AD T R~EROFERZAT O & [FIRF
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BFIRAEDOFERZIE L TEbE THR
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TE NG #H e &2 EEH O DT TR0
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2019 FEDOFHEE L L IZT —H RX— A% HE
HL~Z.

2B ONWTT —F_N—RE B T,
KFEIT 461 YRR D 5 HEATEZ TR S
TN D 425 R D 437 s+ & L 72 (2022
4 7 ORFRUTIRBRIGERIE 18 FRIR) . HFIC
RENREBTH DT EIEHIE, 282
T = U REE, FIEERIERE 7V —
TEEUERE L) VY AT —, R
OB RIERIE, BIRASE, [KRZ7 7
A —YRE % &G T Abnormal mineralization
group, ([ZOWTIZLA T D X 9 2K 2 fE 4L
L7,

PR 1. FGFR3 group (Thanatophoric
dysplasia type 1 (TD1), Thanatophoric
dysplasia type 2 (TD2) , Severe

achondroplasia with developmental delay

and acanthosis nigricans (SADDAN) ,

Achondroplasia , Hypochondroplasia ,
Camptodactyly, tall stature and hearing
loss syndrome (CATSHL))

AR f : FGFR3

BRIRARAY « 2 iRk

WFFE_— R 4 AR5

YEHHEE © 2. Type 2 collagen Group and
similar disorders (Achondrogenesis type
2 (ACG2;

Hypochondrogenesis

Langer—-Saldino) ,
Platyspondylic
dysplasia Torrance type ,
Spondyloepiphyseal dysplasia congenital
(SEDC) :

dysplasia (SEMD) Strudwick type, Kniest

Spondyloepimetaphyseal

dysplasia, Spondyloperipheral dysplasia,

SED with metatarsal shortening (formerly



Czech dysplasia), Stickler syndrome type
L,
epiphyses 72 &)
HBI5F 1 COL2A1
ERRARAY « 2 sk
WFFE~_— A ¢ 1 A9

Dysplasia of the proximal femoral

RERE 9.
skeletal involvement

| Chondroectodermal
(Ellis-van Creveld)
AR EVC, EVC2
BRIRARAY - 1 sk
WFFE~_— 2 . 1 HfF9E=
AR 1 WDR35,
BRRARAY @ 1 iRk
WFEN—Z s 72 L
AR DYNC2LI1
BRI : 72 L
WIEN—Z 72 L

| SRP
(Saldino—Noonan/Verma-Naumoff)

B =¥ : DYNC2H1, IFT80, WDR34, WDR6O,
DYNC2LI1

BRARRRAT @ 1 Jiaxk

WGEN—Z o 72 L

M Asphyxiating thoracic dysplasia (ATD;

Cilliopathies with major

dysplasia

type 1/3

Jeune)

= +

DYNC2H1, WDR34, WDR60, WDR19, IFT140 , TTC2
1B, IFT80, IFT172, IFT81, TRAF31P1,

CEP120, KIAA0586,

BRARRRAT @ 1 it

WGE_—R o 72 L

DYNC2LI1, TCTEX1DZ , IFT52 , KIAAO753
BRI 72 L

Seb
=

59

MFE~_—R 72 L

BSRP type 2 (Majewski)

{57~ : DYNC2H1, NEK1, TFT81, TRAF31P1
BRI 72 L

WFFE_—R 72 L

BSRP type 4 (Beemer)

AR T ¢ IFT80

BRIRARAT © 1 fax

e ~—2 72 L

BAR T« IFT122

PASEN—R 1 72 L

ME~—2 L

BMSRP type 5

AR WDR35

BEIRARAT © 1 Jax

e ~—2 L

B SRPS unclassified

#s1 ¢ ICK, INTU, FUZ, TFT43,
BRI - 72 L
e _—2A L
AR : WDR35
BRRRRA © 1 Jsx
e ~—2 L
B Orofaciodigital
(Mohr-Ma jewski)
HEARF : TCIN3
BERARAT © 1 sk
e _—2A L
BMOrofaciodigital syndrome type 2 (Mohr

syndrome type 4

syndrome)
AT : NEK1
BRRRRA @ 1 Jsx
WFIEN—2 72 L
[ | Cranioectodermal dysplasia
(Levin—-Sensenbrenner) type 1,2

E{xF WDR35, WDR19



BRARRRA © 1 Hiaxk

MFE_—Z 72 L

@5 ¢ IFT122, 1FT43, IFT52
BRARRRA © e L

MFE_—Z 72 L

M)Mainzer-Saldino syndrome

#f51 ¢ IFT140, IFT172
BRARRRAT @ 1 Hiax

MFE_—2R 72 L

BMAxial spondylometaphyseal dysplasia
AT NEK1

BRIRARAY @ 1 ek

WFFE~—2 72 L

H{RF : CFAPA10

BIRRRA : 72 L

WIEN—Z o 72 L

|

Thoracolaryngopelvic dysplasia

(Barnes)

s T B

Y HBBE : 21. Chondrodysplasia punctata
(CDP) Group
[ | CDP, X-1linked dominant,

Conradi-Hiinermann type (CDPX2)
B{sT : EBP

BRI RRAT @ 2 Jiaxk
WIEN—R o 72 L

| CDP, X-linked
brachytelephalangic type (CDPX1)
BA5F : ARSE

ERRARAT © 2 filiak
WGE_—R o 72 L

B CHILD

recessive,

(congenital hemidysplasia,
ichthyosis, limb defects)
i fxf- : NSDHL

BRIRARAL « 1 Mk
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WGE_—R 72 L
BKcutel Syndrome
BT MGP
BRRARAY « 1 sk
FGE_—R 72 L

B Greenberg dysplasia
BT ¢ LBR
ERRARAT « 1 sk
WFE_—Z 7L
BMRhizomelic CDP type 1
BR T PEXT
BRARRRA @ 2 Fiaxk
WFE_—Z 72 L

FEEREE © 25. Osteogenesis Imperfecta and
decreased bone density group

M Osteogenesis imperfecta, nondeforming
with persistently blue sclerae (01 type
1)

W5 : COL1AL, COL1AZ2

BRI RRA @ 2 HiFxk

WFFE_— 2 ;4 fitigk

M Osteogenesis
lethal form (0I type 2)
{51 : COL1AL, COLIA2
ERRAR AT © 2 sk
BFGE— R 2 4 fifiax
{51 : CRTAP, LEPREL, PPIB
BRIRARAY 1 sk
WFFE~_— A @ 2 Jigk

|
progressively deforming type (0I type 3)
{51 : COLIAL, COL1A2
BRIRARAY © 2 sk

WFFE~_— A @ 4 ik

imperfecta, perinatal

Osteogenesis imperfecta,

B

1=

i



TFITM5, CRTAP, LEPRE1L, PPIB, SERPINH1, FKBP
10, TMEM38B, BMP1, WNT1, CREB3L1
BRARRRAT @ 1 Hiax

FFE~— 2R 1 2 fifiak

{51 : SERPINF1, SPARC, TENT5A
ERRARAT « 1 sk
WFFE~—2 1 2 fifigk
B Osteogenesis imperfecta, moderate
form (01 type 4) (Note: In adults always,
normal sclerae)

fRf : COL1AL, COL1A2
BRIRARAY « 2 Jiak
WFFE~_— A @ 4 Jigk

i & +

WNT1, IFITM5, CRTAP, PPIB, FKBP10, SP7
FRARAY @ 1 ek

WFFE~_— 2 @ 2 ik

|
calcification of the interosseous
BA&T : IFITMS

BARRRAL @ 1 i

WFZE_— 2 @ 2 Jifigk

M Osteoporosis—X-linked form
BA5T : PLS3

R RRAT @ 1 Jaxk

WFZe_— 2 @ 2 Jifigk

BART : MBTPS2

AR AL« 1 Haak
WRGE_—Z s 72 L

M Osteoporosis—AD form

BT WNT1

Osteogenesis imperfecta with

BRI« 1 gk
W ~_— R - 2 ik

H{s¥ : LRP5
B RRRAY @ 1 ek
WFE~_—2 2L
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B Osteogenesis imperfecta, other types
W51 : CRTAP, FKBP10, LEPRE1, PPIB
BRRARAY @ 1 Haak

WFZe~_— 2 @ 2 Jifigk

MBruck syndrome type 1 (BS1)

H#A5F : FKBP10

BRARARAY © 1 Mak

WG — R 2 2 fifiak

BBruck syndrome type 2 (BS2)

AL : PROD2

BRARRRAT @ 1 Hiax

MFE_—Z 72 L

M Osteoporosis—pseudoglioma syndrome
B LRP5

ERRAR AT « 1 sk

WFFE~_"— A @ 1 gk

B Calvarial doughnut lesions with bone
fragility

AT : SGMS2
BRI : 72 L
WFFE~—2 72 L
B ColeCarpenter dysplasia (bone
fragility with craniosynostosis)
HIAF : PAHB

BRRRA : 7o L

WRFEN—Z s 72 L

BCole-Carpenter like dysplasia
BAR T« SEC24D

BRI RRAT @ 1 Jaxk

WRIEN—Z o 72 L

B Spondylo-ocular dysplasia

BASF - XYLT2

FRRRRA - 22 L

WIER—Z o 72 L

B Gnathodiaphyseal dysplasia

BA5T : ANOS



BRI : e L
MFE_—Z 72 L
B Ehlers -
spondylodysplastic type

AR BAGALTT

BRI : e L

WFE_—Z 72 L

B Geroderma osteodysplasticum

EARf : GORAB

PARRAR A « 1 MR

MFE_—Z 72 L

BCutis laxa, autosomal recessive form,
type 2B (ARCL2B)

{5 : PYCRI

FIRARAY @ 1 ek

WFIEN—Z s 72 L

BCutis laxa, autosomal recessive form,
type 2A (ARCL2A) (Wrinkly skin syndrome)
HART- : ATP6VOA2

BARRRA 7o L

WIEN—Z 72 L

B Viedemann-Rautenstrauch syndrome
#{5F : POLR3A

BRRRRA - 72 L

WGEN—Z o 72 L

BMSingleton-Merten dysplasia type 1
BAsT ¢ IFIHL

R RRAT @ 1 s

WIE_—R o 72 L

BSingleton-Merten dysplasia type 2
{5 : DDX58

BRIRIRAS « 72 L

WFFE~—RZ 2 72 L

B Short stature, optic nerve atrophy and

Danlos syndrome,

Pelger-Huet anomaly (SOPH syndrome)
5T : NBAS

62

BEDRARAT © 1 fik
WFgE_—A 72 L

RERE

group

26. Abnormal mineralization

B Hypophosphatasia, perinatal lethal,
infantile and juvenile forms

#f5 1 : ALPL (TNSALP)
ERIRAR AT © 3 sk
WFFER— R o 1 Jfiax
B Hypophosphatasia, juvenile and adult
form

{5 : ALPL (TNSALP)

BRI RRAL @ 3 ik

BFFE_— 2 1 fitiak

B Hypophosphatemic rickets, X-linked
JB{R - PHEX
ERRAR AT © 1 Hiak
MFE_—Z 72 L

M Hypophosphatemic rickets, autosomal
dominant

BA&F : FGF23
BRARRRAT © 1 Hiaxk
MFE_—2Z 72 L

B Hypophosphatemic rickets, autosomal
recessive, type 1(ARHR1)
H#I5F : DMPL
BRIRARAY - 1 HliFx

MFE_—R 7L

B Hypophosphatemic rickets, autosomal
recessive, type 2 (ARHR2)

H&IAF : ENPPL

BRARRRAT @ 1 Jaxk

WFEN—Z 2 72 L

| with

Hypophosphatemic rickets

hypercalciuria, X-linked recessive



BA&F : CICN5
BRARRRAT @ 1 Hiaxk
MFFE_—Z 72 L
|
hypercalciuria,
(HHRH)

5T SLC34A2
BRARRRA : 72 L
MFE_—Z 72 L
BMVitamin D-dependent rickets,
AT CYP27B1
BRIRARAY 1 ek
WFFE~—2 72 L

BVitamin D-dependent rickets,
A5 CYP2RI

FRARAY @ 1 ek
WFIEN—Z s 72 L

BVitamin D-dependent rickets,
H#®I5F : VDR

BARTRAL ¢ 1 i
WIEN—Z s 72 L

BVitamin D-dependent rickets,
BART A

BMFamilial hyperparathyroidism, types 1
-4

5T CDCT3, GOM2
BRARRRAT @ 1 Jaxk
WRIE_—R 72 L

M Neonatal hyperparathyroidism,

Hypophosphatemic rickets with

autosomal recessive

type 1A

type 1B

type 2A

type 2B

severe
form

BART : CASR
BRARRA 1
WFTER— A
|
hyperparathyroidism, transient form

#{x¥ : TRPV6

Neonatal

63

BRARRRAL : 7o L

FGE_—R 72 L

B Familial hypocalciuric hypercalcemia
with transient neonatal
hyperparathyroidism

AR T 1 CASR

BRIRARAT © 1 fEak

WFge~N—= ¢ 1 gk

|

depositiondisease

pyrophosphate
(familial

Calcium

chondrocalcisnosis) type 2
{57 : ANKH

BRI : 72 L

MFFE_—Z 72 L

M Cutaneous skeletal hypophosphatemia
syndrome

HAAT : HRAS, NRAS

BRARRRA @ 1 fiex

MFE_—Z 7L

FEEREE - 33. Craniosynostosis syndromes
BMPfeiffer syndrome

AR : FGFR1

BRIRARAY © 1 e
FFER— A 1 Mk

B{AF : FGFR2

RIRIRA © 3 Miak

FFE~—2 ;2 ik

M Apert syndrome

BAnf : FGFR2

ERRARAY © 3 Jiaak
WFFER— A @ 2 Jifigk

M Craniosynostosis with cutis gyrata
(Beare—Stevenson)

BAnf : FGFR2

BRIRARAY © 3 Jiiax



BFFE_— 2 2 2 fitigk

B Crouzon syndrome
BALf : FGFR2
ERIRAR AT © 3 sk
BFFER— R 2 2 fifiix

B Crouzon—like craniosynostosis with
acanthosis nigricans
(Crouzonodermoskeletal syndrome)
AR f : FGFR3

BRIRARAY © 2 iRk

WFFE_— R @ 4 A9
BCraniosynostosis, Muenke type
B{AF : FGFR3

RIRARAY @ 2 Jiax
FIER— R ARFIE=
BMAntley-Bixler syndrome
#I5F : POR

BIRARAT © 1 fERx
WFFe~_— 2 @ 3 Jiigk
BCraniosynostosis Boston type
BAST : MSX2

BRI « 72 L
WRIEN—Z o 72 L

M Sacthre—Chotzen syndrome
BART - TWISTI

AP G B T3
FFER—R 0 72l

B Shprintzen—Goldberg syndrome
BT ¢ SKI

ERRARAT © 1 sk
FGE_—R o 72 L
BMBaller—Gerold syndrome
157 RECQL4

B © 1 fEE
WGE_— R 0 1 Jifaak

B Carpenter JEBERE
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{5 : RAB23, MEGFS
BRARRRAL @ 7o L
FFE~—R s e L

B Coronal craniosynostosis
BA5T : TCF12
ERARRRAL @ 7o L
WRFER—Z 2 72 L

B Complex craniosynostosis
A5« ERF
BRI : e L
WRFER—Z 2 72 L
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