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Radioisotope cisternography has proved to be useful method for the study of the cerebrospinal fluid
flow and absorption. However, the radiopharmaceuticals which have been used for cisterniography
revealed many disadvantages. Recently, a new radiopharmaceutical, 1In-DTPA, was developed
which displayed no significant disadvantages. Indium-111 has a physical half life of 2.81 days and
no beta emission. In-DTPA is a glomerulofiltrating substance and its biological half life is 12 hours.

Radioisotope cisternography was performed on 31 patients (32 exams) following the lumbar
intrathecal administration of *In-DTPA. Anterior, right and left lateral images of the head were
obtained with a gamma camera at 4, 6, 24 and 48 hours after injection. At the same time, in 17 cases
counts of the head on each view were also obtained. In 13 cases of these, blood samples were drawn
at the time of imaging, and twenty-four hour urine samples were collected for 3 days after injection.
These samples were assayed for radioactivity in a well type scintillation counter.

Analysis of these data showed that In-DTPA was rapidly transfered from the spinal subarachnoid
space into the blood, and that this disappearance rate of !In-DTPA from the spinal subarachnoid
space was decreased as the protein content in the cerebrospinal fluid and patient’s age increased.

It is believed that the substances injected in the cerebrospinal fluid can not leak through the arachnoid
membrane even if their molecular weight is small.  Some investigators have reported that arachnoid villi
were present in the spinal arachnoid and its patency was related to patient’s age. Moreover, it is
believed that if the villi were obstructed, the protein content in the cerebrospinal fluid increased.

Therefore, the facts observed in this study suggest that In-DTPA is absorbed via the spinal
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arachnoid villi, and it seems that the small molecular substance is much more absorbed than the large

molecular substance via the spinal arachnoid villi.
of MIn-DTPA is much shorter than that of 131I-HSA.

This may be one reason why the biological half life

Thus, the behavior of 11In-DTPA in the cerebrospinal fluid differs from that of ¥¥1I-HSA. But scin-

ticisternograms using 1In-DTPA was found to be the same with that by 81I-HSA.

In addition, no adverse reaction were observed in any of the cases.
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A. "In-DTPA |z L % cisternogram o #ri}
RI cisternography o 38 7cf¥dle> 1 23, Table
1R LIc £ TEKEE © &5 <5 b, zorc
b, BREER, HRESCSBMEREERE © X0
TOEHNEL Tlow NNP.H L ZEk K EEE &
%, WEOTREREDOE M C X b, $ERI L, shunt
MoBIEE ETH S Lic bbb, TOHEEL
T FERDBEHEEIRGRIC X 5 cisternogram (3.,
Table 2 DL, 3FMEHIE h T 5D

HAEFHRH &M H6% H12%

Table 1 Classification of hydrocephalus for
scinticisternography

A. Obstructive noncommunicating hydrocephalus
(internal obstructive)
(Obstruction in the ventricular system)
B. Obstructive communicating hydrocephalus
(external obstructive)
(Obstruction in the intracranial subarach-
noid pathways ; in the basal cistern, in the
subarachnoid spaces over the cerebral co-
nvexities, or even in the arachnoid villi)
a. overt
b. occult (normal pressure hydrocephalus)
C. Atrophic communicating hydrocephalus==Hy-
drocephalus ex vacuo (nonobstructive)
(Ventricular dilatation secondary to cere-
bral atrophy)
a. generalized
b. localized (porencephalic cyst or localized
enlargement of subarachnoid space after
focal brain damage)

4 FEELAB D follow up % T, BERR
Tz 2 Bl Rk <, 296ER (308AE) KoL
T, BRKIER & cofEfx e, SRER L
O XA B2k LT, BESy - %
¥, Table 2 \cff>T, MEFHZ\, KFE7 e
THen RI 53t X OERREE~D RI 45D 3
T 2oWT, HIEFIoD cisternogram %, Table
SIRTHRICE L, Th ks et L
ic.

T DRERIL, Rk liREHEB ST X % Table
OREEDIR Y B —F Lz, —#ic—BL
MWEFAZRR bhic. Zh bfEe—FK Litho
TfEFC Wik, Belitsss, - ook,

Table 2 Classification of scinticisternography

scinticisternographic findings
classification a i bral i r—
ventricular filling ow over the cerebra R concentration in the
convexities parasagital region
normal* absent present present
atrophic communicating absent or T.V.F. or asent or partially
hydrocephalus others P.V.F. giocked B
normal pressure absent or markedly
hydrocephalus P.V.F. diminished absent

* include obstructive noncommunicating hydrocephalus

T.V.F. ; transient ventricular filling
P.V.F. ; persistent ventricular filling
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Table 3 Scinticisternographic findings vs Final diagnosis
Scinticisternographic findings
ventricular flow over the RI concentration in || Final diagnosis
filling cerebral convexities | the parasagital region ||
| normal 5
. brain tumor 2
absent present present (normal) others 3
cerebral atrophy 4
absent normal 1 (1)
present (normal) cerebral atrophy 4
T:V:E: present present (delayed) | normal 1 (*2)
absent | cerebral atrophy 1 (*3)
. a form of communicating 4
partially blocked present (delayed) [ hydrocspbalus 3 (*4)
P.V.F. i
absent absent | N.P.H. 3
| post shunt 3

others ; obstructive noncommunicating hydrocephalus

cerebrovascular disease |
hepatic encephalopathy 1

Table 3 DFERICOW T, HEFOFHRFIIL Nz
B

Table 3 D3 4 st 5 3FEMNL, 7 =BT il
#ic N.P.H of k% 2 L% © T, cisternogram
Tk, FEfERNERZ - (T.V.F) &, —fighix
b B 7 e T MAMMEY FRL o
2%, RI X, iRz =T ER L, BELX
b, FRIREA~DOEREZR L.

Holman 5, James 5303, = ol Ef
#, NP.H. L3RFILTW32, HEET
1%, N.P.H. DSt ssmikKBREE & LT, ZEfatk
KERE L & b E—E L THR 2T 5.

Ojemann 523, = o & O @M KIELE o
shunt Zh513, N.P.H. iolb~dbh% b B < ounas,

1

S BRO ISR AKEE X LR B Z L ai
HLTwB., —J, Front Bk, ZoRoKE
DS, PAZEVERC R K EAE O HEFT & B 0 BRI
ROl 5@ REETHD L H EHRYITT
W5,

WA LR 3EEMNE, WSl , shunt s
W75 LisLic, BAtR o RREER & &b
W, YR 2wt L, Front 6o REHIC—3
Liz. ZoZ kik, cisternogram Ff BA HiEn 0
TS, BRI, 5L, 2O o 35\ KEEHE
2, N.P.H. ZEERIEE L K<z bk
i bh, Ojemann LOWHE &b FE L.

i, NPH. %rhiic#E 2 57 b1F, itk
KEEfEE L b, —RELLTH|S 4B H55

Table 4 Classification of scinticisternography in this study

scinticisternographic findings
classification . - S
ventricular flow ever the RI concentration in
filling cerebral convexities | the parasagital region
normal* absent present | present (normal)
atrophic communicating absent or I
hydrocephalus T.V.F. present | present (normal) i
a form of communicating - e |
hydrocephalus P'V.F_‘_________ partially blocked | present (de]ayed)” |
normal pressure ]
hydrocephalus** P.Y.F. absent I absent

sk

* include obstructive noncommunicating hydrocephalus

inclode post V-A or V-P shunt
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®, fllE ST B BE O RERIHER X, o
W x>, Fig. 515 L.
SHETHAEEIS, FEBIC X v, ZTORER D
DENED ey, FERYHERC X D 3By
b,

AARE 2R RE S W36k W12

© 4ARHEOETBIEI RETHEOLD
RIER 16, BER L Blo 28lchbr, o
i, BERE RELRIGENTH O, Th
b EEAO BEESED BEL, @ X vEL,

4 hrs

Anterior R-lateral

Fig. 1. Normal scinticisternograms.

Case 1. A 32-year-old fernale patient suspected
of liquorrhoea following the operation of a pitu-
itary adenoma. Scinticisternograms show the no-
rmal flow of radioactivity over the cerebral co-
nvexities, the normal concentration of radioact-
ivity in the parasagital region and no radioact-
ivity in the cerebral ventricles.
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48 hrs

Anterior R-lateral Anterior R-lateral

Fig. 2. Scinticisternograms of patient with cereb- Fig. 3. Scinticisternograms of patient with a form
ral atrophy. of ‘““‘communicating hydrocephalus®.
Case 2. A 42-year-old female patient with Hunt- Case 3. A 42-year-old male patient with a form
ington’s cholea. Scinticisternograms show the no- of ““‘communicating hydrocephalus’ following the
rmal flow of radicactivity over the cerebral co- operation of a cavernous hemangioma of the left
nvexities, the normal concentration of radioact- lateral ventricle. Scinticisternograms show mark-
ivity in the parasagital region and early appear- edly delayed concentration of radioactivity in
ance of radioactivity in the cerebral ventricles the parasagital region which is not seen at 24
which decreases considerably at 24 hours and hours, suggesting partial block of subarachnoid
disappears at 48 hours. (transient ventricular fil- space over the both cerebral convexities, and
ling) early appearance of radioactivity in the cerebral

ventricles which persists through 48 hours. (pers-
istent ventricular filling)
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24 hrs
!
|
48 hrs
AR -
S
&
Anterior R-lateral

Fig. 4. Scinticisternograms of patient with normal
pressure hydrocephalus.
Case 4. A 44-year-old female patient with norm-
al pressure hydrocephalus following subarachnoid
hemorrhage. Following insertion of a ventriculo-
atrial shunt, her neurological symptoms were cl-
eared. Scinticisternograms show no progression of
radioactivity over the both cerebral convexities
beyond the Sylvian fissure even at 48 hours, su-
ggesting complete block of subarachnoid space
over the both cerebral convexities and early ap-
pearance of radioactivity in the cerebral vent-
ricles which persists through 48 hours. (persistent
ventricular fillihg)
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Sp 15 ; spinal counts at 15 min.
after intrathecal injection.

Fig. 5. Ratios of head counts to Sp 15
after intrathecal administration of '''In-DTPA.
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Fig. 7. Urine excretion rates of '''In-DTPA
after intrathecal administration.
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Fig. 8. Relationship between ratio of head counts to Sp 15, blood levels and urine excretion rate

after intrathecal administration of !In-DTPA for patients with various diseases.
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B ; a patient with shunt operation

Fig. 9. Correlation between blood levels at 4 hours
and ratio of maximum head counts to Sp 15.
Correlation coefficient is -0.95 in all cases.
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Fig. 10. Correlation between cerebrospinal fluid
pressure and ratio of maximum head counts to
Sp 15. No correlation is observed.
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Fig. 11. Correlation between protein content in
the cerebrospinal fluid and ratio of maximum
head counts to Sp 15. Correlation coefficient is
0.90 which is obtained with circular points (O)
excluding a patient with N.P.H. (/3), a patient
with shunt operation (W) and a patient with
high protein content in the C.S.F. by brain tumor
(@). No correlation is observed in all cases.
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Fig. 12. Correlation between patient’s age and
ratio of maximum head counts to Sp 15. Corre-
lation coefficient is 0.82 in all cases. Correlation
coefficient is 0.87 which is obtained with circ-
ular points (O) excluding a patient with N.P,H.
(O) and a patient with shunt operation (m).
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Fig. 13. Correlation between ratio of head counts
at 24 hours to head counts at 6 hours and ratio
of maximum head counts to Sp 15. Correlation
coefficient is 0.81 in all cases. Correlation coe-
flicient is 0.93 which is obtained with circular
points (O) excluding a patient with N.P.H. (1)
and two patients with shunt operation ().
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& & 5T, IR BN EED 2\ ERI T, R
T 50 GRS B{Es R 5 R fz A3, Hmax/Sp
15 & SRS RE D ARSI & D BIRIC oW THREE
Liced &5, 48244t olsRkiE, wShib,
Hrax/Sp 15 HHBE Hotc. 24/6% Bl b,
Hmax/Sp 15L oBER#% 75+ &, Fig. 13040<,
T =0.8104B9» % v, N.P.H. §Efi - shunt
BO 2EGIRBRCIIBAE, v =0.930 B9
bRt

v. £ =%

BRI D i, BIRS X ORI 2Tk,
HL b, EoffErxhckh, BES, =
i, MEEE%R@ choroid plexus T4 X459, Jijf -
FHiO FHE R TER Lt S, shARHE R R
Vi O, arachnoid villi 7» HURIR X b C
BIRCHENT5 2 &2, HohicIh T3,
I BDOWEE IT T, radioactive tracer D
WBS L 5 kI, Bl o 1EB: - W o 2B
CIFHCRELERE Lo thh, ok
{3, RI cisternography »:#fiyelihaL o Bz v &
CEDTEIRVHEETHHZ LR LT\ 5.

LirLigib, —HT, SA¥CERShTE
FeHAHERIER D $ 0, 4 DREN, KK
HBIc@EE Lo Tk b, #HLWRFIOMIs 8
Eh T, &5 LicE#Ho T € Hosain 51,
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Goodwin 5191z y-o-C, "MIn-DTPA »fFEEh
TeDTHD.

Wiln ¥, cyclotron T2< Kb carrier free
o radioisotope "G b, WHESLAYAEREHNL, 2.
81H & Ml 7 <, v-emitter T, %D THE
energy %, 173, 247KeV TH5H10,

WIn.DTPA 1%, FREAEIAME TH B DT,
i X » OWLEIEL , T OEYHERIERIR,
EH T, f12REHEE ST, 2T, A%
WL, FO10WER & s <, BiRARENL, = Tc-
HSA ofif L FEEET, EWedinv-tEhT
L\ém_

Las Lieath, MIn-DTPA o4rFRi%, #9500
BETHH, Yb-DTPA T LithE e
tLicusas, BUI.HSA & ¥oTe.HSA 12 Hh~5 L,
X, BIHSA ok o @Y FILEHO
B ToBh X o, ThE ., ER
HEhTwbEBbhsn, BoTeaicoun
TOBENL ATV, FCC, T Lic &Y
FALEHOBEA TOR X ITO\T, HIn-DTPA
EHAWT, BivRAA.

A. WIn.DTPA o#fiyEfycOEl

WIn.DTPA DO EIE N TOE) X O Hi- b,
B ERTNE X, MR ERIHER
Rohc#BeThsr ).

81w, ELLEORERT 4 REEE O iR
iz b @i s &k, HkBHBHETHD
fo. &dEGIF, W 2 = BETRE~O RI LR
BB LDIDNT, £D 4RHED cisternogram
ZHB L, EAZRE RI 04 I REEIRRE
iz e TRaCh b, W BT RO B R
IWERCE L C\wB R, sl h Dipwedy, 40

M o ek R 2ot (Fig. 1 k08

MB). ®d M feb ok, NNP.H. fEfIC, R
7 TR R 234K ERLTWinwWicd b
F, 4 BERIE O Mg, FER B o
(Fig. 4 35 L 08 BR).
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THeTaZ EFEDd bR, £1LT, NPH
Bl shunt FEEFEGIC T E 2 b, ZOBEHN
Rohi.

BT, R O REWRIL O —lE A S LT B
L 2 b b 24 o iR e, HEliY %
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BAEO TR R b, Fhic X2T, 4R
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—75, SAEBICATREHER I 3\ T, BRESHCHRED
e Lictdo WEY Bs L, Bilo RI M
AT T 5 X 5 e, BB AR O S0s e i
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R\ ik, BEORERBIRLSNT, RI o
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D 2~ 3 RS, 0%, 105 % ok
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IERESE R DAy, BI-HSA X 4 A RT
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h P73 5 LEEThE, FoBT LR
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5. o, Mid<ARML T35, Biffmek
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BI#ET 2 D L Fx T\,

DLk, "In-DTPA 2%, FH8ER X v R fd
BT Az LicownwTit, Fxl Goodwin b,
Hosain &0 RAIZ—F 1L, X, Yb-DTPA 4
BTehs o tiibnolk., UL, FOREEIEH
BT,

HARESFRERE S H6% W12

Waggener 52043, 7 ey, B L /o
FifEsE L @ barrier r LTOBENBHD L%
#WELTWw5, Prockop 5243, 4FEAL 1825
540,000 % COHfESE O radioactive tracer #-fjy
BERCEA LR, BEEDECWRB A
SRICWEE, HFREOFNCH LT 7 e [EEE
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YR L T 5. Zhic k> T MIn-DTPA 1,
7 el LB A TR E S h aE
THb5.
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BB 0 FFET % Z e E X bhic.
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BELTWAD. Z024/6%, HEAMSHEDIHL
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