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Patency Test of Surgical Cerebro-Spinal Fluid Shunt using Radioisotope
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A patency test of surgical cerebrospinal fluid shunts using radioisotope (R.1.) (mainly ™ Tc pertechnetate)
was performed in 40 patients (78 times).

Gamma camera was used for direct observation of R.I. movement after injection into the reservoirs.

No side effect was observed.

In all cases of 34 normal patency, operative revision of catheters was avoided.

In 20 complete obstruction cases, 13 were operated and in 19 incomplete obstruction cases 9 were
operated. Another b cases were operated in order to be observed disturbance of R.I. perfusion in the peritoneal
cavity.

In 16 cases improved with the operations 14 cases had been observed abnormalities of the catheters and 2
cases had been observed disturbance of R.I. perfusion in the peritoneal cavity.

This test is able to be performed very easily, speedily and safely, and the answer of this test will be believed
by clinicians.

Disturbance of R.1. perfusion in the peritoneal cavity is one of the most important point for the diagnosis

of the cerebrospinal fluid shunt patency test.



WA fu534F 6 A 25
B X

HE
AE 1. W&

2. Hik

3. iR

I. Z@tE7 A+ o¥E & #ERYE

(1) 3l B

(2) 4%
(3) wsE2figEp
(4)  BEPIak RS 6l
I. Fhiloti (Fiie X sgEm)
I . flushing device m ¥ .3w v Fiz X % Blif
Lol
IV. RifeM
EE
Gy
w 7

FKIERE O FHATIIEER & U Tl I % B S
It LI LIg4 L ofiREo BT % = & ¥4
IRTWBHY. BT 5 B CEHENETT
HEFERD AR DRIHED, EHERSPTEL SBREL
TWBHE S REw s L, HBELTW%
FER O IR R 2 HE LALET 5 5 LWCEE L RA v
FTHB. LrdZ0X 5 eBEA T e ofinx
i ClGE, %4, EefTicbhbhicdiuiics
TEus,

BFE & CREMEMBE B BT T 2 e s 2 &
¥ONENBEINERI N TE . RE Rese-
rvoir Dfhic X 2HEY, BREFIH L2,
ST X B2, EYREER LYy v
77 2P 0B ERME (RL) 2 vwic i
WBHBEZH BRI YR L T 59720,
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FoEZFNZ THRETS.

®x W

1. x4
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* 50, COMBROFEEIRE T b > 7405EH
(M%22, #«18), WREMHRTSHZHER Lic.

BEOFFEEIX Table 1 D CH 5. ME
PHRITATO L b\, HEREECYE Ehic
13 & A & OBEIMBIET EKEE & & 2 & il
WERNTE 5 IENTH 5. FooHE S H
Shtc b OEMEEEPZEIEE, HEHaEEO 24
THoil:.

FHRE O BAEF L MIEI L 1250 H55EEE T
3929, 1%, BAM/E RS 34% 0 5635k ¥ T
46.95%, FMIKIRIEIL 0% 225 8% ¥ T F

Table 1. Clinical classification of primary

disorders.

1. Brain tumors. 17
2. Cerehrovascular disorders. 10
3. Congenital hydrocephalus. 6

4. Normal pressure hydrocephalus
(unknown origin). 3
5. Encephalitis, Meningitis. 2
6. Miscellaneous. 2
Total 40
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4.35%, R IEH A BREI L5178 2 B 695
¥ TEE61.TRETh 0T,

S O iEikEE D 8 1 Table 2 D)
< MM EREfEREs (V-P shunt) 634, WL B
#aAlF (V-A shunt) 144f, Zofl 1 i Torkil-
dsen Ffff+ V-A shunt 253fEfTE T iz,

Table 2. Classification of surgical cerebrospinal
fluid shunt.

1. Ventriculo-peritoneal shunt (V-P shunt).
63
2. Ventriculo-atrial shunt (V-A shunt). 14
3., Miscellaneous. 1
Total 78
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350 pumping THATT BB EBREFH & LT
Hoon, Pl pumping 123 2hvis B3 S,
DFFERREE 2L BT Licvb o xsEei
BEH, ST hSNO L O REEPAZEN L L
T Peote, FioF = — 7 HDMBIEH D s
H~ADIET B 0D, FOBMEETL, H
[Py T DI By D T REB & I e ik
BEEE & LT ot

(1) R

SEF 1. 1218, 4, /DIMEE; (Medulloblasto-
ma), WHF484E11 A 6 HEiZE PIETTAERE R 3
% V-P shunt %3RER, SO HoGER % 1>
T L HEAERE & 52T, IRfI494E 2
H1HXYESET, B HE L BEABL
7o, ABERE reservoir ZEfIlC X A fiF130mmH,0,
flushing device @ U .37 v FIZ REFCHh 2Tz,

I LI P I X B8R, F ik e
VMBREAREC X BER £ EX, 2ATA X O
gEilofee RI v v v 20T A P 2IETL
fo. BMEEM, MEREQIEREFCBITER L cicdtk
HIEE S, FEEAEICH#EICR L Tl reservoir
o HOPRK, I LWIEHCT 5 20 b RS
frichh, B, BHGRE L (Fig. 1),

SO 5IEERFEERTMAL D, F O
260 (76.5%) WXt L T S, 84 (23.5
%) WX LTk pumping D DEL, FEIFBEE
AL E VLG, reservoir Hs b QPRI BLILAY L
B bhvle, F o — 7T 5T ILE D &
Blicfli s oicZ Enb, o35
EEIREE OB A Te b & 0 & Bihiz(Table 3),

(2 SE4PAZEG

IEG 2 . 62/, Lo, WEDIREE (A D s
PEAKEBARE. 2 =BT HIm% s & L CABE LIEFI50
fF.9 HI10H-ARIEBE FeBifiEgs 70 » v 2
Lichs, MRStk EiEw X % B PN TT Rtk
w3 Ui 13H Hic V-P shunt % 38 Lic.
HEERIIGRTH N E Hic 2 BEEHRE
B L OPRER S EAL, B3 RI vy v 128
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left lateral view of the head
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anterior view of the abdomen

No disturvance of the catheters was observed. No surgical procedure was performed.

Fig. 1.

Table 3.

R.I. Patency Test of the Surgical C.S.F. Shunt of Case 1.

Relationship between result of R.I. shunt patency test and treatment after the test.

— Treatment | Operative | Conservative | v | I ==, l
_R I__ shunt patency test - — procedure | _procedure Ne lIE‘;IIITl_(‘_HT.___ Jmai___ |
No disturbance B 5 0 | 3 | 26 34
o | Ventricular side | 6 | 1 | 3 | 10 |

omplete - — — — —

obstruction Pﬂl_tgu_ﬂ_mf_“f]al__jde_ S ? _ 0 . L | 8 S
Bilateral 0 0 | 2 2

| | Ventricular side 5 | 4 _| . 0

ncomplete 5 y N b= " p | il

| obstruction | Peritoneal or \lrlal side _:% |_ 3 | 1 ] 7 Ll
Bilateral 1 | 1 [ 0 | 2
| Disturbance of R.1. p(rfus:on in the peritoneal in B . Il .
| cavity E 0 0 ‘ =

M7 A P& RT L. 2 oFf flushing device o
)YV FRARRCHD.

R I >y v bEGHMET A P ClIERES - — 7
O R.I. OBAT S HICIEERILBILREF Th otk
H%, BB pumping TR F - — 7114 <
T NTRBRTELPAYE & W S vt BIZIFEA
(BZE F = — 75 %WAT LI & = Atk X b
SEIRIE, WRSERFT RO et r 2t Tt
BEMF, HEIRCNEF - — 7 RICH2e's
DI R S htz (Fig. 2),

REB 3 . 495, 55, WEIIRAET (A CHD) #itsiE
WK BIE . FAFI524E 1 A 12 A A& RiSEBREAIC T
BRED 2V » € v 7 2T Lic. AR &k
BT, #9170 Atk 5D ERBMEA B 5 &
LIAAN524E 2 28 FH V-P shunt % i{T L% &
7o, 3 AWt b &k migSosEk A HO R

L7z, Rl >y v FZE@MET A b o G5 RIERA
SEAEMIEL A3 AT HIM’LJ = ~71ﬁbmlr
ZHAT L 7o ST IR A5 & b T T s TS
R.L oy v basldh 7 A N &7 L 7.

LOFAFTHHEMN ~0 RI 0BTz B
ETMGP#M%MJﬁ<M?$mf,MmNE

LPAZED N ¢ 3 A 15 I HEFMnc il s
79%?MﬁLt.'ﬂh%A"/MMMﬂ%ﬂ
PR & i (Fig. 3),

SO 26D X 5 CiE4APA%E L # 2 b Bl %

1060, MR 8, Wl 2flchot. =0
206141301 (65%) WwFAin\fifTxh, 141 (5

%) WIEEMmAE S HIT 2, 6@ (30%) 1T

L4 LB T S huiehyot: (Table 3),
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ior view of the head

HARESNERESEE $38% §6 5

anterior view of the abdomen

‘Cumpl(.u_ obstruction of the ventricular tube was observed. This case was reshunted and improvement

of neurological sign was obtained.

Fig. 2. R.I. Patency Test of the Surgical C.8.F. Shunt of Case 2

right anterior oblique view of the head

Complete obstruction of the peritoneal tube was
observed. Operative revision of the peritoneal cat-
heter was performed.

Fig. 3. R.I. Patency Test of the Surgical C.5.F.

Shunt of Case 3.

I EHREARGE L CH D, Hl oFEAIL
&35 Uiy, BEOFANC & 3 5 B
B, v v MIAELTWALODOHMEETH
Bl RECh B L 0E[E, AEIL T3
DHEDEPIHERE B2 LTWARE NS D LD
EZRE, BEFEOFAENEZBND L 5. 25l
7 A Mo A E BB B D & 13FE 2T

{ otz

(8) MseEaxbA%Ed

fEW 4 . 48i%, F, WERE (A CiF) hERIE

TRAEACHEE. 7 T HiMmCABEL, V-P shunt
HEHIEMS0E A 9 HERIGD 7 ¥ » ¥ v 7%
WiT LT, ZoRBlEF = — 705w ef%EL ks T
L7afzbEs14E 2 B 2 Bl s o — 7 % 25
Lz, DASIET R L T e AAERISIEEL10 A 13
HEDEMv_AET, REZEIEE oD B A
AAFCokBE Lic. SfBEny Aushing device o ) o3
WY FIRRIFTHOA, v v FERER R B
WASTRIE T A b R EAT LT

M~ O BT R THh -2 h Him] © pum-
ping 1hdd BPEEF o — F R~ R
Mo RIC BT A ELEED, HEEARTES
fAgE & 2 & nie (Fig. 4).

IR X b T - — TRz 25
FEAIREE, SfrilBss BN s RS, BiLR
BEl7. IndBsFMOE, MEkEF - — 7RO A Y
v b3 T DALE R O SR E BRI & D
M ATWADOIFERE .

e AP EE M 106, e % foi kO E Al
7, W2 FOH1IBITED S bFMC LD F
a— 7O I E b D 1k 9 (47.4%),
JI BT S hicb o 1k 86 (42.1%), &
MEED 24 (10.5%) THhh, se&bzEfhctt
LFEfix Lz b odvd RFINCH L L 7o & O
i h v HF— 2w B, FoELEGILSE
APFETIR30% % L b te D LANGE 42 PAZER
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anterior view of the head anterior view of the abdomen
Imcomplete obstruction of the peritoneal catheter was observed. Patient’s general status was improved by
revision of the peritoneal catheter.

Fig. 4. R.I. Patency Test of the Surgical C.S.F. Shunt of Case 4.

right lateral view of the head anterior view of the abdomen
No obstruction of the catheters was observed but R.I. perfusion in the peritoneal cavity was not observed.
After operative procedure, symptom and sign were very much improved.

Fig. 5. R.I. Patency Test of the Surgical C.S.F. Shunt of Case 5.

1310.5% & (K& %7~ L1z (Table 3), otz sb—RH LR B IFF & Bl S kess, JEER
(4) G E R EA WA R RS AR T %M[[ﬁ]oﬁ pumpingic.
REGI S . 34k, 4r, /IS (Astrocytoma grade T Jhked ful Bad JFE e kb ihdEd pt
1) . BEFNS04F 7 H 28 H AR PAFETTERE R s LT B olebdrEz 3 HETFM (EEF = — 72
V-P shunt % ZE M =<0 FBH LEGE L T ) »fTE "LL.)(:r:"-zx_"[-%f: (Fig. 5).
5, F920E A B IE e 2 4N X £ Uik A A WP IA IR A e B S h -k 5 Bl o 7.
Lz, Z Ol reservoir 7 b OffifE L 300mmH,0 Ji 9 RV MR R J 1 52 1 .n‘Jlr‘iﬁEEfJiu’J’Hlif 2, Wl
BHH, 40ml R 72813 30mmH,0 i igof:. B2 GRRRRNESS, REIESD), MAFLEEPE A 2
V-P shunt BEfEAR4 %5 RI. >4 v M 2850 JEAE 2 Bl Chotc. BEPEM:AY H'Ihf-'.ff?) 2 LA
7 A b 'a:in_ﬂ 1Z7=]; —EFNC BT 5B 2 BoOBEERREThE . 5 R4

- HEAERREEM, JERefdtT < HE 2R i EfT Xt (Table 4),
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Table 4. Cases of disturbance of R.I. perfusion in the peritoneal cavity
Case Age, Sex Diagnosis Operation Improvement
5:0:| #roM | Foiw TR, | Reviion of e perioneal wbe | ()
T. T. | 3ly.o. M. Brain tumor Torkildsen’s operation (=)
Y. D. 34 y.o. F. Brain tumor Revision of the peritoneal tube (+)
el o Revision of the peritoneal tube SR
M. H. 10 y-0. F. Granuloma ~+Partial tumnor resection (=
e Side change of the peritoneal tube R
M. H. | 10y.o. F. - ('}r_a.nuloma in the peritoneal cavity S

FhigdeE B ohicfliz 2 flthsr. F05
B0 LTENTIER S L LTk Ly, &5 18
JE e P B ) & U T 24 F BRI A e T L
fok oA, BT - — 713 %F O Tl RS ik
BeooEhTkb, BHELD 5 EH LT
Wi L TROH Licicw, HlEEE X b Al
WCF 2 — 7 ORHE And 2 512 TokE Uiz fiEd
Ta 5 (Table 4 Case M.H.)

IEHREEG O 5 LR < BRI & MR
¥, FFECRIRO H o d Dz DIEFADOARTH
5, IBEEORRFEYE 2 T\ < H 2l
BRERCREBITH o1,

0. FMfloBs (Fic X 5560

BHEOERMERYE 2 Bicwic, RI.vy v b 38
BT A OBy v v P FREMTST S h T
L7ofil% & D L Tz, & LEERiOERD
vV MBERSC I B THE, vy VIE
HCIhELBOhETHALH EELTNLT
BhH.

Table 5 o< Fiffic X 5%FA 166 OF T,

Table 5, Preoperative R.I. shunt patency tests of
cases improved by the operative procedure.

“Ventricular Complete obstruction 5
side Incomplete obstruction 1
Peritoneal or | Complete obstruction 5
Atrial side Incomplete obstruction 2

| Bilateral Complete obstructio? 0

Incomplete obstruction 1

Disturvance of R.I. perfusion in the

peritoneal cavity 2
Total 16

o] &2 DFARE E N 2 B hic Bl 146 (87.5%)
HY, oo 20 INEEEIEAEHR SR Tu
Rk OfER TH 7=
COREERT H e bFINT X 5 &R 12100
GRFE LB AR T ek, KiEfol
RMEREGZ LR RTEF L bhic,

M. Flushing device @ V) -3I% v 2 X % 20
& DL

ABE TlRIELFN{lH 24T v 5 Mishler g
@ double lumen vulve |3 one way vulve X L
T2 bhTED, VAV VIDORENNEF o
— 7HRER KRBT B i ol BN S hT
WA,

R.I. >~ v b 2587 A + A% flushing device
DYy L EREHBT DO RS fobi
O Il A A de (Table 6),

Table 6. Rebound of flushing device and R.I,
shunt patency test

T Rebound poor
R.1. shunt i good | or |Total
- patency test — none
No disturbance | 12 3 15
Complete |
Ventricular | obstruction 0 6 6
side Incomplete | .,
obstruction - 1 1 2
= Complete
or al |_obstruction | 5 | L} 6
a Incomplete
i SK_I? obstruction _ 4 2_ . 6
B | Complete [
Bilateral obstruction 1 0 1
Incomplete 9 0 2
obstruction i
Total 25 13 38
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RFAYZERL A . CRASRTRAL & RRRE 2 T2 35
fo ¥ 1T reservoir #f} ¢ time-activity curve o #if
FrTToTtns. #EY e v HEHROEEIC X
D2 DIEAPRI DI BRERBETHD LE 2
%15)19)24) .

19754F Dawey, Kosnic, Sayers [ Ti5 5252 {#
LTy v MEiERBIZ L, Shuntgram L4 -30)
Twb. £LTZ OBAED FEEE %% 57131
FlOBAEPIET &2l S h ook H L
fek b, ZDWHIBEIFMB LI NTETA
RERELEY. 4 0 T2k RIL vy v 1
ZEPET A b CIRTR U cin < i EE BT 4134
Bl BT R I SR Tuninv & 5 SR A
e

ET b AR EOFEFEEL WA~ B Icdics LD
HEM A AT, SEAZES, REaebAZEs]
CRMFAYAE D & Bt b DIRES L EE L,
Fifirls Shichoted O THIEEMCH S0
RAH e E R BIn S a2, FEMY & 5T
BT Hicd, Fifcs sdElef+ L b L
P& = AHFET RI > v FESEMET A b T 144
(87.5%) WAk © S N BRHBRTED,
Y 2 01b EhEpIkEEE? D Dhicfl<h o
7z. flushing device @ J .1 v | F iR REIC
LB RS .

i Hl (R L f- Shuntgram t R.I. 4 v
MG T A PR B L, T OR#E» LS RO
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V5 kL A5, Shuntgram 12 3G EAH O HIEL
X BEWERR B S C &, HAtEAE G Eim X

D T > 4 v MBRED R B WATREM:D B
BT EERRBEEZEZLNRLD.

BI85 5 Bl oo Ji5 e R B FI A HERR S h
fo. BRERTED X3 LT RI. fhfpiEE
NAEOMIIARETH B2, | BTN TOMmFE
AR X RS DERR S e o LR
7. JEREPID cyst A V-P vy VRl BB
ZEHLHRTWAIN® = k5 iefhifE
# X TRBIC oW TR S IRER Uini i
LM EEbhs. RI. ok T o ik
WRBIX L b T2 L REEhAL ThH 5. fhEdEE
EfT A REORR L L bciEbh aflicBIL
TRBREANCEE R A s\ e & 2 CTOMFEOEE
PHELEZD.

ARERITTHehic ) BERTNERTKRD
WY THB.

@ &£F, Foldiitys vIREOMEBEIICEE
BERTWAIEY ISERLES 2 ThRECoX
o k.

@ HBEERVI, 7AZEEEYELZE (R
Al & UTIBAE T ey, BhE X b BERL, I7fr
SRR ERE L.

® R.I. EAKILTF - — THOBIT O B E,
SEEDO A L—RAE, JAERPHBR AT L O
BoRBry X< BZET sz L. AR X HIHE
BB oS LE)

@ & bz pumping T X % [AREDEIZEH NI,

EHR AR RS ORBCE CREHT L
el s Bl AR . BUEEFRRE, B
HEHREOHER, BEOoRSMY X {HML—F
Lol iefTEIHEhS .

Z 0#B

1. HoERAIEE (& 1T “=Tc-pertechne-
tate) B{EHL 72 RI. vy v 20T A+ %
MafT L% ofEREmE Lic.

2. FfUEERIFFIS3EIH RN Fiif fc L T
SHVE R, M FHFE L D EEE LT 16651461
(87.5%) WIAiTENE & + ¥ + PUERREE Y ARE

AREZRSRFERME H38%E H65

THEBIhTRY, &Y 2 I EREPIIK kEE
FREhITH .

3. AREOHEENIMBNCIT L AR vy v
MEFEH IIBEETH Y, BEROBE L R L
<, 72 DBFRCHTAEHCEER &k T
hHH%x, DEETHERZIETEECGL L
DHEL R B .

4. 786k 5 Bilvc LI ESEG] 2% FEEE L
fo. 2O X 5 il s LR oS BETCH
5.
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