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Factors Affecting Visual Contrast of the Choroid Plexus in
Radionuclide Choroid Plexography

Akio Komatani, Koichi Yamaguchi and Kazuo Fukuda
Department of Radiology, Yamagata University School of Medicine, Yamagata, Japan, 990-23

Research Code No.: 705.2
Key Words :  Choroid plexus scintigraphy, Radionuclide choroid plexography

During the clinical use of choroid plexus scintigraphy by *"Tc-pertechnetate with prior administra-
tion of pyrophosphate(Sn), higher accumulation had been noted in the case of normal pressure hydroce-
phalus, subarachnoid hemorrhage and Moyamoya disease, and lower accumulation in pyogenic menin-
gitis. Factors affecting accumulation ratio of ®"Tc-pertechnetate in the choroid plexus was investigated.
Sequential scintigrams were stored in the computer system (DEC, PDP-11/34) after “mTe.pertechnetate
injection in man and dog. The time course of the accumulation ratio in the choroid plexus was analysed
in the following various conditions.

The accumulation ratio was not influenced by amidotrizoate meglumine used in contrast angiogra-
phy. Prior administration of potassium perchlorate prevented the accumulation completely, and the
administration after 30 min of **"Tc-pertechnetate injection halted the accumulation just as it was at the
moment and decreased the plasma activity rapidly. Acetazolamide, which was supporsed to restrain the
formation rate of the cerebrospinal fluid (CSF), increased the accumulation ratio in proportion to its dose.

Based on these results and evidences provided by other researchers, the accumulation ratio in the
choroid plexus may probably be varied by CSF formation rate and ability of anion pump but dilatation
of the epithelial clefts may also have some effects. But, it was considered difficult to estimate immedi-
ately the function of the choroid plexus from the accumulation ratio for clinical use.
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Table 1 Visualized density of the choroid plexus
classified by disease
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DOBIREMES U, EFHI12 amidotrizoate meg-
lumine €, #FHE3100ml (=2 — F302) LIATH
5. #5R% Table 2 IT/RT, MEBERH S IRKEHE

Table 2 Effect of amidotrizoate meglumine

Case Days after Degree of

Density D-1 D—-2 D-3 angiography density
Controls 10 1 1 2
Meningitis purulenta 1 2 1 2
Brain tumor 2 10 3 1 3
Dural AVM* 2 4 2 2
Cerebral infarction 1 5 2 3
NPH** 1 6 4 2
Moyamoya disease 1 7 5 2
SAH,*** 2 8 5 2
after few days of onset 9 6 3
Total 3 24 4 10 7 2

* Arteriovenous malformation.
** Normal pressure hydrocephalus.
*** Subarraarachnoid hemorrhage.

Fig. 1 Degree of the choroid plexus density. D-1: Light, D-2 : Almost same, D-
3 : Dark visualization of the choroid plexus compared with the sagittal sinus.
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Fig. 2a Effects of KCIO, on time activity curves of
the choroid plexuses.
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Shic(Fig. 2a). + oA, IRjRi&# & B0t
BREE O, KCIO,D#51ck h—AEFA L
eny, FO®RI~204 L) ERLEBLSD, ERO
BEXa2v e 1020t RERBRETH -
(Fig. 2b),

I FmTe i B o Jl 58 13, " TcO, ¥ i %
5~1204 D, #1045 THRIML, B STk,
BOSHEL o, ARIMEBREIESRES, ML x5 L3
ThEhOY TeiHEREX V21> v
V—va VEHEBCTHE L, &R % Fig. 2c
R, FRMEBR O HECRIEEACHER L, KCIO,
BE X 5 2B ELIBD LR o fohd, 1
L x5 oftHERXKCIO &5 HABCHED Lix
U, 120578 icid KCIO, & 5- Bl 0#1/51c ¥ T
B Ui, GRER/ML ¢ 5 )0 ik, KCIO Y5
B ECRNI0T, BIE—BTh-o1ch, BEERR
WHEAX XL, 120081038558 kot
(Fig. 2¢).

2,4. Acetazolamide (Diamox) © &

Wi 388 4 HH o O JEE 23 G VR PE A 3R & RO 3 B
PRFERD D, BREE R RICHEELD
MHIER % HF T % acetazolamide® % # 5 L,
AVEa—F LBV VFI 74 —DERWN
N TR RIS

RIEDWT DR | FERHI0kg DHEBHA 9
%S E L, 4HHiIZiE acetazolamide D 5%
Tv, oS5HEYa v b r—A &L, HAED
pyrophosphate (Sn) ®#&131/2 vial (SnCl,-2H,
Olmg &%) & L7, acetazolamide ® 513,
pyrophosphate(Sn)EHERT304, ¥ X 1" TcO,”
HIER0D T h X h 2g, 3Tdg ¥ BIEC T -
fo, ¥V F 757 4 =i, ®"Tc0,” 10mCi B EE
5 450 b604 ¥ TRBAICIT R, 2 v Ea—2
CEBH7— 8RBT, PREERHENEED
EERRE L LT, RGEBOFEIOEGZECL S
RERERICDIL, 5580 [HEREED L]
1 & LIcRFORERZELEFie, CofEY
LIt TH4#EF | (relative accumulation ratio)
T A, HERRIFUER ST, W3
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Fig. 3a Effect of acetazolamide in dog.
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Fig. 3b Effect of acetazolamide in mam.
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(Fig. 3a),
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azolamide D #5-1%, 0.5g #§i4 2 [@, FIAED
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Pyrophosphate (Sn) o#%E| . B> vs+HF 2
FEFAAF & LCIE < BT 5 pyrophos-
phate iZi%, " TcO, 1z X AEg# o 7o dHIZEITHI
ELT2flio AR (Sn+) BEFhTEY, HH
THELHEREF LU IREE LS HAHL,
B ETEE IO, HENTRT, WS
5 EBEEIRBED, 57 2oy s (Tc) OER
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BE ¥ CoRMICEFET 5. oS5 ~1054
T Tc OFI90% i ARMER I 745 LY, 17~48KF
i) C VR iRE S° FF IR, MEREAR ~ D SRBE0FE I
T8 B2 = DEH AT O AL, Sntt O kRS
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HEATH EERHCMH I h>ELRERL, [T &
COroBEFREZHBLTCWA, Fi,
Oldendorf'? % i, active uptake # 23 % B 1k
IR, DR 4% 3%, BEWAR iz &~ 0*"Tc D £] &
KCIO,- D5z & H FBwEA T % 23, ki<
BH, BLo~OFERFIMcHINT S LN, 20
FRELT, ML x 5&EH LS LI TcO, A

AAREFEHMEE MR 3% H38

ClOo, toBac L hi#EL, BB HT51
WERELTCWB, 2o KCIOZ L AFEizFo
#EBCEKFT A, 2~3mg/kg TEFNIZET
H1a~19 SR HFIAE & LT Lic KCIO &
150mg (2~3mg/kg) L Zh b o E i < A,
IR H# i 0 729 D pyrophosphate (Sn) % #tf
LThoTc OfRigHE~OERE L, RIEELICE
lEahict vz 5,

9T, - 304 #12500mg (7 ~10mg/kg)
OKCIO &5+ 5 &, #in LT icRig#o
HERFENBE MY LD, —EBETRFL
fr Dk o TcO, &ClO, & oBEw X 5MEl
(competitive inhibition) @72 & & 2 & h,
Oldendorf'?, Alazraki'®, Prince' b ®#iis a3
HIAMRTH D, EEIYY, BHIRA RS
PR Y v F 75 7 4 — R AT B9 Tc D
IR#E#E D SR~ OB 2 IF L, Zo®T
R b, RiEEO Tc REN—EBIBEFEh
72213, Coben'Vb D Fi'® & KCIO, & e
SEBER LELT 5, IREEOHEREEIN—F
RS b b bY, Bl otsk
AL U (Fig.2b) 03, RAUMOEBRE
B KCIO 425 X DA LicBiciks, ML x
5 9 Te P KCIO, # 55 ZHIcE A L
2, R T LR LT, £iho* Tc J#E S
R L7, ZoWEE Oldendorf B2, ML x
H EEMEETcO, D ClO, e X 538 & B4
MO AH =X ACEMFEREY, vvFr3
7 4 =R B WRAEHE ELE O FHEEREE O R
ERHETABRRETHSH, ORI, BMEH
PI4tciE 5 %" Te o BB X3 KCIO, » E &I
DUCTORPPEICLELE LD,

Acetazolamide D 1E 8 | Rk ## D B e B 4 B
BB ET Y, BRSO, RHEHSE
#l ; dinitrophenol' i J b ¥ 2 4 2 04 & h
LEERENLHLMMIERT WA, T, KRB
Bk B3k D BHEF | acetazolamide # # 53 5
&, FEMBMApA~D HY 1 A v BTHEA L, [
Bz s b bR, Fie R BEIE~D Na*t A
v OBTLEAT B D, HWIKOES SFAKC
A pe~20 EEHHE 5 L i acetazolamide
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DEE, Kizi3200mg/kg T, Oppelt!? b 045 ¢
BEREAEI BB INEH I h 2B THD, O
DT OkiEHE~ O AR I 42% 8 L
7z, & F OHA $10mg/kg @ acetazolamide #
Gtk ) HREARITH20%IEH S h s L HEET
& %039, ®mTc o IEFR TR Hi1c19% D
BWhrigEsbhic (Fig.d4), —F, avie—a
Hov b ERPHBT 5 L, RiEE~D*Tc D
HEERI e b OHHEL, ROW2.56TH - i
(Table 3), Davison**®, Cutler®?hiz X 5 &,
WRiGHEEA ERY ) OBIELRIE, © 1130.29
nl/mg, Ki30.625ul/mg T, Rite b D2, 265
THbH, TOXOIREERMCERY D OBEKE
ERICBTH, BIERROYABOMEE 2 RD
bR cH BT,
MENLEERE DA A=A Chb—BOHE
BRERYHRPLEL A h = X ADOFER BHEIIAE
THHH, BEDEELDE 2 RRTHA,
Acetazolamide 12 X b RN K BE SR BH IF &
h, Na* A + v OFEEF~ O 75U, B EE 4R 13

Relative accumulation ratio

(%) (dog)
1507
(man) +42%
+19%
100
20%
sob 43%

CSF formation rate

10 200
Dose of acetazolamide (mg/kg)
Fig. 4 Relation between the change of relative

accumulation ratio and the change of CSF forma-
tion rate due to acetazolamide.
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#Hahs, zotd, #iEHo 7 =40, SCN-,
ClO,~, TcO,, ete) REER EH L, Wright?2291
BETBE7=d VAV IRLBLEFEADT = #
VORBENPEKTE, ZDXAihAh=RAT
e DRR#EHE~DOLERE 2 EINT 5 L BE s
ha, Thbbh, MENEEYELRT SEEHE
FUX anion transport ©H h, FhicBET B 7
=*vRv 7, Na/k £v 7%, ATPase, §iiF
TWERBECRHBRLTVWSEE L BN S, acet-
azolamide ® 7 = * v K v 7 ~DIEH%®, Na/k
AR v 7 &I+ 5 ouabaine, prostaglandine @
BB OWTRSEROMRREL Lo\,

— 77, Burgess*¥5 13, acetazolamide %
ouabaine D # 51 XFHWRE 0 M & I, IRiGMH
fafiR (inter-cellular clefts) D bx b =63
EHE L, Ogata®-=> Hochwald?® & 13 22 Er ik
BFIEC BT HRBEOREN RS H LR L TL
5, g v 757 4 —mBWT, EHEK
FEPCSSETHME D EF, & X0 acet
azolamide #¥5 1 X 0 1 H 3 ELEE B3 T0HE L 7= 2%,
ThOIBLTREShD &L LT, MkEL
ROET oMM, IRiEHEEEORALIZEF Hh
5., ZORALG RGN LEYEET HET
DVEDLLTHELTWAARENTE S
5,

WRA& e ot LEEE v, WRIGHE D BiEE < B 5 BN
DEECBIEELBAR, WA s—HE
RS 2EIHENLTHHERS. Lrl, EEH
TR RG> Th, HHIE &RBE ox
BRLT LA TR, BToE s
o 0f BB 3 IR 38 D BERE TR IER W D3R EE & LT
EbicERERVWEEGEE 2 T\ 5,

4. B 08
WRi&H#e= v+ 27 5 7 4 — s 5 RIGHERS H %t

Table 3 The comparison of the relative accumulation ratio between man and dog

After 9= TcOy i.v. 5 min 10 min 20 min 40 min 60 min 120 min
Dog 1.00 1.07 1.13 1.23 1.32 -
Man 1.00 1.17 1.37 1.58 1.69 1.81

(Man—1)/(Dog—1) = 2.4 2.8 2.5 2.2 —_

(average=2.5)
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W, BEEAEBC = - VERMEERH, B
BRBH Y, BLOMWPEESZIME 3 5 acet-
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[RtEERE S TR B LT ), HTWREARE L
DOEIE AR E T,

(3) MEFEB» V 2 TFDEETHE, ¥ TcD
RiGE~OEF T ITFELIE I hIREE L2
CHEH ERizhofo, Lasl, #9TcO, B304
s 5L, ThLBEOEREIHIESH, —
FRENREI L,

(4) Acetazolamide (Diamox ® )iz X % BfWKE
£ OIFIREE T, *"Tc DIRIEE~DOLEREER
ML, BEmoEEIEREEMEOEE LiE
H% Lara 7‘.:,

Ll EofERs L USCBEEZ & b " Tc OffkiE
BADOHERER, TihbbilitaEYERTS
BE#MF T 13 anion transport TH b, T hicpd
EF57 =3 vEv 7% Na/k £#v 7, ATPase
PHBEOSWICEECBEELTCWBLELLA
7o, WRAGHERE S L, IRIEE DB S W-e W
i & OBREXBER, LY 7 — T % ROk
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Tk, BEMTE, #HHdEENLEDI
WRig#EOBECHRBELHE T 2 0XEETH S &
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