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IBLIMP RIS > F 77 7 11, A D RN

MR O GFAl, 35 X OB OBEEREO —FR L LTHERHTH L LEX bR,
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FEFREAERX— b 5 Wid 2l LoFH
EMGoRMOBMICX 5, BRI AL
WO RESREE S 1Y, FEEHH X R
EAMEESM LEETH LD, JHECT 2% v v,
BElC 70 3 IRFTEERTFD A OIRIEEX b o ich
HThsdt#Esn T w339, HEFRETE
%vy%7%7fﬁ REDHBEEMAIREL L
THRHShTWsY, AERIMOR B REEICE
@Té%mfﬁﬁw#,hm%@kabkigm
R G LR R ERREE SRS, Enic3dw
NARERLHMREE BT b b oY,
OB, FEHHED LD 72 0 (2 JRFTIKILTE A3 E &

* LI R IR IR BT R
L [+ B PR B 2 R S SR
ek lsi] ioé e AR SR
ZH2HTHI2H
RAcFZf 248 H 28 H
BURIEERA © KR IEHRAR 2-1-1

SR A B IR U AR
e ikt IR

NDHAJREMED B 5.
IFEAERIR TR

L2 L ZoBIcEE Lk
F 7o, ERRMICIEAR

JEDREITITZ < DIERNIC I W T RS nEShEAE »
FESED NS, L L 2ok, RFRLTE

ICEDX D BEEDNED 5D ICH>NWT b E
EhTniwv. 22 ThhbiVd AL FHi%
(3 W C AR R 23 A 12 & DRk LA A b h
% h%, 'BLIMP 2k 5 SPECT (2 TRt L 7.

IL XREFE

1 ¢ R

BRIRAT R, SAZEAHM X #igE, CT 2%+ v
BIVOEYCF V574 0FRICE > (HEER
HEAELZW S 1B (BRI F, 78
), BLOHEEBEROEH B 2 Hlo Gt 13
ety Lz, 4275 98 TIE 2
RONATHL. FEEFBERAIEOHNRE, AHIREH
=24, REEZE 1M, B FEZ S|, craniofacial
dysostosis 3 ] (Crouzon 5 2 f§], Apert 5 1 {51,
WFRLEEEX R LT W), 8L 0EEER?2
< d % (Table 1). 7z ¥, Crouzon 5§ ® 2 ff] iz
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MAERTH S, WFh o RER L SERREROS
BRI bR 572 AS, SEF 9 (3 P RREL % 1
> T Wik,

2) /A &%

fEHBR BN MEE ) A — 2B LY v
77 SPECT #% {& Headtome SETO050 (j& i t- )
TH DD, 7212 LIER] 9 oA X mlds By o
<# * 5 GAMMA VIEW-D (H sz #-8) # f# /] L
. REBUTOFIETER L. oL oHH
WROBEIRT 1 > 2 FEMR L, fIEALIC T 37-111 MBqg
(1-3mCi) » 'BI-IMP (R & # ¥ 7 4 ¥ ¢ 7 2tt
) 2 2FHFE L. BEROBREICHL - T,
AART A Y b—=7HED “UNR~O B HEERES,
BERCHETIEE 2 BE L LY. BEHT
DH5HBIRIE 20 HHBEY 15 H0BRGEEERICT
SPECT )% H7-. - & onvwiBIRa
123[.IMP ¥4 15 4344 ic diazepam (£ L 3 L ®)

27 % 12 55 (1990)

CCRERRE, [IEEIC SPECT g -. ol
7 — # % Ramp & Butter-Worth filter # i v 7=
filtered back projection #:ic &k > TH KR L, %
Z T 4 )& 10 mm D% (OM F 1 L IZ3-4T),
SRR, RITEENT R & .

3)

FHHini1> IMP-SPECT {% o 2EAlli i3 4% [ 2 % W
&3 % [EHT 2 40 TR AR ML R 0 S8
DHEEOCHELIT -7z, HEICH L TRIKOEIE
DHHZENBUTORICER LK.

OMFETIETOWEH®RT 2 2 74 2L RIS
bz > THENEVWERACMBKETOH 2 e &
BT R & Lic. QIR IS L 7o AL o>
FOHEH T X5 L 5 AT &z CT,
MRI 28E L L. £/, RABEPICHT SOk
CT 53X MRI (T, FEHENRE OFECME
BOEROBREOHEEIT-72. £z, T

Table 1 Summary of patients and IMP-SPECT results
: IMP-SPECT findings Clinical
Pﬁt")em Age/Sex s;frnyopsi(?st;s Clinical symptom & recovery after
: pre-ope post-ope surgery
1. 9 yr/F brachycephaly skull deformity | bil (P, O) Normal improved
2. 10 mo/F plagiocephaly left | bil (F) Normal improved
exophtalmos r (T, P)
3. Syr/F brachycephaly mental retardation | bil (F, C) No change No change
4, 4 yr/F brachycephaly cranial deformity | bil(F, C) No change No change
S. 2yr/F Crouzon craniofacial Normal Normal improved
disease deformity (hydrocephalus) (hydrocephalus)
6. 8 mo/F Apert syndactylia | bil(F,C), 1:1(0), improved
disease 1(0) bil (F)
7. 4 mo/M  brachycephaly microcephaly, | bil (F)* I: bil (F)* improved
vomiting
8. 1 yr/M brachycephaly developmental | bil (F) I: bil (F) improved
retardation
9. 2yr/M scaphocephaly mental retardation | r(F,T) I: bil (F, T) improved
10. 1.5yr/F scaphocephaly developmental | r(F,T,P) Normal improved
retardation
11. 2yr/M skull deformity speech disturbance | bil (F) No change improved
12.  1.7yr/M skull deformity flattenning Normal Normal No change
of 1-F bone (hydrocephalus) (hydrocephalus)
13. 2 yr/F Crouzon craniofacial Normal Normal improved
disease deformity (hydrocephalus)

M: male, F: female, yr: year, mo: month, r: right, I: left, bil: bilateral, F: frontal, P: parietal, T: temporal,
O: occipital, C: cerebellum, | : decreased uptake, I: improvement of the focal low perfusion.
*This is considered to be a normal developmental change of rCBF.
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Fig. 1 (Case 1) The preoperative IMP-SPECT study showed hypoperfusion areas in
both parieto-occipital lobes (upper row). In the postoperative study of the six
months later, these hypoperfusion areas disappeared (lower row).

Fig. 2 MRI before (Fig. 2A) and after (Fig. 2B) surgery showed no intracranial abnor-
malities.

Fig. 3 (Case 10) The preoperative IMP-SPECT study showed hypoperfusion areas in
the right cerebral hemisphere, especially in the temporal lobe (upper row). In the
postoperative study three months later, this laterality disappeared (lower row).
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Fig. 4 X-CT before (Fig. 4A) and after (Fig. 4B) surgery showed no focal intracranial
abnormalities.

Fig. 5 (Case 13) The preoperative IMP-SPECT showed normal perfusion pattern
(left upper). The postoperative scan on the 4th day revealed a new low perfusion
area in the right frontal lobe (right upper). This low perfusion area disappeared
on the study three months later (left lower).

140 MA
Fig. 6 X-CT three months after surgery showed no abnormal densities in the right
frontal area.
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TOMHIMHEE P ELIC >V T, [H—L X
DA T A 2 TR A7 IR O AL o HE & 17
ofe. fel, —RRLAT o/RR GER 7, 8) Rty
IR O HE (< B L Tix, Chugani & ¢ BFDG-
PET © »9, 3 X 8 Rubinstein & o 123[-IMP-
SPECT T DM ¥RER 75 R ICT 25810 %
BEL L.

72, MHIREEE L RIEEE O 3 T, OM 74
> & D 50,60mm FHDRT A AT, EAOHEA
%, GHTEZE, MEEIEIC24¢ 7 € (3 2.6 cm?) K
DHEOBRLEREREL, TOEAYEI Y~
X 0 LT o EAZERSE (AL asymmetry index)
BEH L.

Al=1+(R—L)/(R+L)

FMBROBEAIEIR O SHEOH I >V Tk
HENFERE, MR, 7ov LEEE NI TR

RKowFhrolHEsrlcbor®FESHY & L.

1. % ®

1) 4780 48 53 & Bk o 575 8 O 5FH (Table 1)
fhiatio> IMP-SPECT  F4fo 3 HA 5 38 HAl
(P 16 AR KHifTEhTws. 2T 13 i
& il (6290) (B I MR T 2388w bz, &
A (HZEROA O 2 llTEEZEE L Lo T
Do 7/r—=7L L TH5)TH <, 44
(57%) \[CHigESE, BEHEMKRIEIE, /MHovwFhro
WAL MR T AR bz, 2o BEER T o
A DRI 4 D H O/NRDO - IEF L&
2ot JPRREZ O 2 6], X O REEE O—HF]
T oK, RICfIBEELY PO L+ 500
KT AR bz, FEF 9 Tidsehl o fFELE I
LMK T2 &=, £7-, Crouzon J§o 2 T
FHFETEED S iea -7, Apert 5§ @ fE
Blc i mHURTEESE, /N, ¥ X OV AEBTEEIC Mk
KFxRD.

WEFNROREMICE W T CT, MRI 0o T
HEBNORT IR bR ierolk.

2) FiTAI# TO IMP-SPECT DO Z(L

(Table 1)
flite o IMP-SPECT (34 & 0 1 2 J LARRIC i

Table 2 Asymmetry indexes in case 2, 9, and 10

Asymmetry index (Al)*

Case No. pre-ope post-ope
First study  Second study
2 0.897 0.990
9 0.892 0.960 0.988
(29 days)** (10 months)**
10 0.910 1.003
Mean 0.900 0.994

 *AI=1+(R-L)/(R+L)
**Intervals between the surgery and post-operative
IMP-SPECT study

TINTBRETUTORME Lc, EHENI D
MFART 438 &7z 4 b 1l 55 # 7x Lk
DEED, 1 I SR O IER LT Hh
To. EARREEE O 24 LREEO L HlTiv
b MEESE O MR &% L EAZEE R/ Hhuiz <
ole. Zhb 3 o EAFEREE AT
0.900 Td -7 h5, FMHiEICIE 0.994 L ELHZE W
4 L 7z (Table 2). Apert Fo 1 45T § My oo
R, BEREAERD 13 #h 10 flcdEE R L
7z,

IV. fEHI2R

DI, SRR iEpl % SRt 5.

EH 1 95, L.

SHE AN & RO KRB Lo, dEEE HLAE X AR
T, MRS A O RY & h ETEE & 2
W & L7z, Hinioo IMP-SPECT -G (3 i {l5A 6 14 58
#, RO MK T 2372 (Fig. 1). FH#i#% 6
72 H 1% 0 IMP-SPECT Tt Z £ & 0 & T i3 %
H L7z (Fig. 1). B BFHiEi%O MRI & L EEEN
DRFIIFED bl s - I (Fig. 2A, 2B)

BEH 10 156204, KA.

R R ERN & ARk, HIREE R
L CTw 7= (Fig. 4A). #i i IMP-SPECT <t %
IR AR 1 ol U T A ARRENER T 0 2 72 1l
LT 23w 7z (Fig. 3). #i 3 »H % ici
ZoEAZEEHER LW (Fig. 3). £AEEK
AR 0.910, i3 1.003 Tdh o7, Hin, M
%o CT & L ENEE O RE IR L 55w (Fig. 4).
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fEH 13 25%, A

i RPRBERE 72 & o B B ROR IS ORBE L, BRIK
AR & » Crouzon Jjg L Bfa iz, L BIHTATO
IMP-SPECT T3 4fIC Mk T 2380 Hhieh -
7= (Fig. 5). Al i % 4 H Hi< SPECT %7
bhTHY, ZoB Fig. 5 IR & 5ICARTEH
HIIMBETAR D b, L2rLIHEZD
SPECT T3 [AJERAL O MFIK T 12 1H % L 72 (Fig. 5).
BB, ARG ICKEESEITLTERY,
firt% IMP-SPECT T 4 = JE P oo (R L e dsi 2* A 72
SX ot o WigEHo CT glEfrshTwv
v 4 A% CT TRANTEED RE 30
-tz (Fig. 6).

V. £ ¥

PSR A i R R S i v RO
SN BN D, b O HRTE T
WMOREIGT HIcd v EShTWwsh, HH
FETIRBMEHENE GERE R £ U, Wb Rz
eI, SHICLRAEBIETH 5 REWET
39 - MAFCHNIEELRT Z L b b DD,
Liehi-> T, BLEo Xk ) iRz 5+ % ieflid,
cosmetic 75 B M THDIEN e FED T2 i
AR RO R LS. 20X D RIESHEDO B
EINEEOBREIC LD e b BE 2 5 L F
265, La L, BEEFNICE o ETES
L7zt B ofMBEoRF P 1 LA L9 T, ik
BOBREMTMLE LA SRS r o7z,

JT4, positron emission computed tomography
(PET) # v C ofidifu, R#o1 2 —v v 7
IRFIC LRI AN D L 9 I o TERYID, K
12, PRI % R 121-IMP L 99mTe-
hexamethyl-propyleneamineoxime (HM-PAO) #
BT, SPECT ick »THTbh T 51012,
ZhooRENCE S E 8 AMNG | BE TICHMm
FOAERA LR ERED 7 —C B RT LI
k5. 2z Tbhbhiz, Z08»HUKOHE
BRGEATE Larg e LT, IMlLis i &
DX 9 DD LD IO VWT oM & 1T

> 7.

27 % 12 5 (1990)

FHIFTORF T2 62% DREFIC VT H H DI
LI MR T 23880 b, EFIE K & < EHEE
AR LB MRS v L NS R R LB
SYRRET L 7o RS, RITE T ATEERE R v L HREASE
O MLFAE T A5, %% T R Ek % i &
L MFAET 238 b s R > 7. £ 7]
Dbt R LW, oz kiEh
FhEHEOEEShLE®RY» O OES, LhAnD
DEHPMOFOE T2 SIERZ LTV LEZ
b5, La L, ERCEREMHECESEOILRY
LZHMOMBL Vb FHBEZT VL LE
ZHNDH, 20K W TE MWETIKIILT R O &
BALIC X 2 REPVETHS 5. EI/PRO T
DOIET U2 REBI AR L 72 d3, A T D ILHRILT
BF L PFPTFRLBIVTIBZEERLTNS., Z
DI, crossed cerebellar diaschisis & o % [i] 23[#]
L nhs, OBEZORAEN LIELIEBIES IR
ATW5SZ L, @OMFET 2 A4 NMER T laldk
ThHZl, @F b EOMBRTAL NI M
b OLT/MEOMFER T AR w oL L, £
remoto effect IZ X 2 LD TIEHE W EEZ LK.
oL Y, BEEERBESED BE IV,
5P MO R 2 Wp 5 2 EAHI L1 1.

—J5, FHINIE O HlE T 3 R i v o 2
AL 8 45 6 i ds v TIIL i IE R AL, e L
YRR Lo, SAUCHHET 4 X DS, BRIRMIC
HAF &AL ORERIC B VORI R % s LRIk
WENBWH L. =D Z Ehb, IMP-SPECT
EAE D % O BRE[RIE o —FREE L L O R 7t
WrhzT<hsbotEZOLNS., LL, Z
offiRl, #itko IMP-SPECT O Z Lo $EIC R L
THERM, FPERM s LEEEZ
Lhs. AEOKRHN TR MLIC X 2 E R
FANRIC R L EXRIT Lot £
ERBFGIC>WTIE, EAEOH HIERTER
FEREE BB L, hofEglicovnTh kA S
PO ERMFMEORFI L LETHS ).

JERF) 13 1B Wi /i % 4 H HIiC IMP-SPECT
DRATENTEH Y, Z OFANITEEIC AT 2
W niiz, ZOMFETE 3 AHEZICEHERL
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THH, 42A%0 CT TLREEMO R FEEZRD
bhihotz. ZOBLIFHHMABFIARHATSH
50, Pk 52— @ HEORILTERESE (% 5 <
MESFEICL2) ERBLTVWE L E X BN,
FER] 5 128\ T b it 4 B Bic IMP-SPECT A%
Tahhkrn &FEd ko, 20k iz IMP-
SPECT (3 % 58 o fXf FEtk A o0 H) & 12 b &L
SRA[HEMED R S h e,

& 6iz, IMP-SPECT @3 AJEIC BHE TABT
% FKFFEAE O MK T O FLEE 0 Bl b &SL> b o
LEZHN D GER S, 12, 13).

Lz AT/ IMP-SPECT (2 35 C i3 A
DM O & 5 FiiHIHROREOHEE, £ oBk
BEMRICERT 2 L oh, Dl Xk 5 IER 0%
MU D L WA E V. 2o S REIORE
TIRIMNMILFES RSN &2 ER 07— %
L5 M HLBEOER & o mRE Lic, L
LEBIC, ST RERAIEDT S 5 ICHEDRE
Blh %<, Zh b ORI LS WAl
b5 EBAREEO—oOBENATHS .

LI Eo X 5ic, IMP-SPECT 2 k % JEZB R
EAIEDMTL, B & Otk o ML o HE W,
AHEOMRERIFANR: & L CHE R ThH D LE

zZbHhic.
RAIZEE L C DAy < 728 o o BN ERBA, ARAL
SCEERN, TG L £
x B
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Summary

The Study of 1-123-IMP-SPECT before and after
Surgery for Craniosynostosis

Motohiro SAToH*, Nobuyoshi ISHIKAWA**, Takao ENOMOTO***,
Tohru TAKEDA**, Takashi YosHizAWA*** and Tadao NOSE***

* Department of Radiology, University Hospital of Tsukuba
** Department of Radiology, Department of Neurosurgery, Institute of Clinical Medicine,
University of Tsukuba

Single photon emission computed tomography
with N-isopropyl-p-[I-123]Jiodoamphetamine was
performed in 13 cases of craniosynostosis before
and after surgery. Of 13 cases, 8 cases (62%)
showed focal low perfusion area on preoperative
study. Four of seven cases (57%) with brachy-
cephaly showed low perfusion areas in either of
frontal lobes, occipital lobes, and cerebellum.
Besides, two patients with scaphocephaly and one
with plagiocephaly showed low perfusion area in
unilateral cerebral hemisphere. Two Crouzon
disease cases showed no focal low perfusion area,
but an Apert disease showed low perfusion areas

in both frontal lobes, cerebellum, as well as left
occipital lobe. Corresponding CT and MRI
showed no focal abnormality in any of these cases.
These low perfusion areas were diminished or
disappeared after surgical treatment in 6 cases
(75%). We conclude that the I1-123-IMP-SPECT is
considered to be a useful index for the evaluation
of functional recovery after surgery in cases with
craniosynostosis.

Key words: Craniosynostosis, N-isopropyl-p-
[*23]]liodoamphetamine (123I-IMP), Single photon
emission computed tomography (SPECT), Re-
gional cerebral blood flow (rCBF).
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