54 : 1184

< /A% Symposium  06-1 >

BE D REA - WIS D LB & R VR IE % R BEUE D 5

- TGHOMEA

ek DOBEIR e - WX - Bulk flow 3 & 2 O 5,

raplll

e

EE  BERINEAOREECEES N, —ABEICENT, REHICEERREO T EEFER A SHRINS N B
EEZSNTELY, HE, ORI —ARICKN S Bulk flow FICX T 2EEBPHEINBELDICHY, EE -
IR -TBRIROE, SBEEBESN WS, BEREERINOE-2BANVKEMME & §2HIEHMEP HERTHED
BERDEREH SO TEAGTNELSHVAIEEMEED LS LTVEY, HALBEATHREADIERITHH

), BERMENDEL 2EEN T I 3.
(B pR84% 2014;54:1184-1186)

Key words © fifiiff, PEAZ, WX, Bulk flow &, THIIME

FU®IC

BRI BN OIRMEFE Crek s, HIINE O BRI 5 3 %
=, PKIE, %5 4 INEA LT, Magendie fL%° Lushcka
s < QBETRETIT, B ERAl A S L72wiz BT L,
RIS BRI O 7 BRSNS s & SNTH
D, BEOHBETLINTIDELTRBEEIN TV S,
Cushing 23#HIE % 55 3G L IPOF, RIEBE & & O 1IN Ak
GIERRN D 5 & LIZOPIEL ZITANONLEZ LN
A, RIZLTARBIZZDEZIZIELVWDRES S ?

VEAR, BTSN & § B B Bulk flow 241250 L
THHAMTETEBY, B ERIZOVWTHELET S
Bk T EZ 2 5N 5. AETIE, THE TOIITKH
T AHEMCHHERANL L LT,

BRI ECTIRINE N TWVWBEDH ?

Cushing? 13 2R 5 B O Bl 13 < b IRETRL 2> & WL &
NDEE 27205 DL b kT one-way valve & L T O
WrxHET 52 LR, Tz, LK & EIRO BN IZE 2=
HIET 5 & PR BB pinocytosis X vacuolization A3 &
NDLZENs, WETINOF 725500 L DFE 21X S 51D
b0l holz. UL, HOrs, TORED S EER
TR A TN TE 00 W) SR FFEL, T 720
ENEXIEFICRo72FFE LT 2EATILE, Y 2
R HWINENTWT, HFREPR A S IBIRE N TH W
EOHEY bhHoD, KERBENITIE RS HH o7
Cushing ? Bulk flow 13 OIFEE D Weed” 12 & - CTHEH
ENFZEENTWEY, ERICHE HT &, IEHEE 130~
180 mm 7KAE) CTHT A A L2 EBR TSI < b EER
WIZEFEF S, BHE (150 mm KEEE) TEALTIILHT
COBRBERMANEFTLENEZALDE LTS, i,

Maurizi® 13 2 O O#%4 % [ Cushing @ authority & LT 7
WS, D theory (L fact £ 720, & 51213 dogma & 72> 72 |
EIRRTEY, EREEONLTA L PTHD.

< BIEFERLLIS DBERIRIL

R B 0 < b AL DA O W 12D T i < 2
LHIGN Tz, T b oldFad bIRER &) 23R ~0
WAL TH A, HEH, TPNIIZY 7RG v E ENTELD,
BT S (minor pathway) & L CIEFFEL T3 Z &4
51T\ 72, Johnston & ¥ I cribriform plate % F%E LT, %
) D5 O E HET 5 &, KL TN S L TW 723455

DREHAINE N2 72 0, 6 Lol 2 PHE$ 5 7201213

0.3 ;
Intact
=S 0.2
E
£
Y Cribriform
T Plate
T 01 Obstructed
é rl— ..................... -

10 15 20*25

ICP above Opening Pressure (cm HpO)

Fig. 1 SN O ZERME Ok 6 ).
B IEEHZENLE O LA & & S I IHE D A5 2 25
cribriform plate % f## L 728 CIHMEERDFEES N TBY, [
U CHINT 5 72O IEEBWERLEE 2 .

Vb IR KEEE > 4 — (T 607-8062  BURBHFEUER T ILEHX 35 R BT 2)

(Zf¥H 201445 H 21 H)



PR DBHIEEAE - WL - Bulk flow 3 & 2 O RE

LOVEBVEPMEL R LI ZME LD (Fig. 1). 20
C E I IR & S RDPEAET 5 L R ER L
TBY, RRIKEAEED S FEEMEEERE SIS, K
T, BRI CEE O HE AT T OBEZRNIT & Fefoll g L 724
EPHEINTEBY, ZRTRIEFEIZ0mm KM E s
Tw5 (Andresen 5)”. ZOZ L3, s@HEIREECTIHETERDS
FEh L, EFRINEEEO S FEER ISR E LT, R
WEE T AR EOTTREME A RIZ L T\ 5.

BERIITBIRL TLWB DD

R DSHRAG T CREE S, INEE D 5 — H NI T\ 5
EFTDUPIERFIZ S ZITANS NI, HIZERRM 2k
H7513 T/ <, DiChiro 5 ¥ AUEA L 72 RIBHEEHE R CT i
TR OO RETE v, R X > THEA SN
ML —=HIERILL NIz w7z ), fiFEE BT LT, miic
F IR CHRIGE LT 5 L EZ BT RERL, <
b T LB K BEAE TR NGRS 3 H T, T NABH
WEHEZZ N7 ek, BEE CIIMENSRITIA SN
BWEEZ LN TELA, 4, Yamada 5 ¥ O time-slip %
b B\ TE, R THEE Monro FL L X)L T/
B L CIRMERSER DA SN DI LT, WMEILKD

54 : 1185

H B BITIEBHOMENBR LA S N EHfE ST
. fitsk, &R ORI Bulk flow %2 i+ 2 b0 L 1L
7 ENTEAHS, Bulk flow sk D IEG S DI L4 H T, %
FHE 5T & N5 PR P 13, B R O BRI AE DM T L,
FDLOIERER RS 72 N L= DRI L 7 e
AHZEDNMEETH .

BERIEECTEESNTVWBDD

BEIREE TR SN T D E SN TE LD, ik
L CHOEEAEDODP L VIR IR TwL 2 e &
O, M EAIIREHREZITTERZVWEEZOND, T4,
Oreskovic 5 ' IZMEAME (NR#E# D 5 < &) 25 DR
BEEZRELTCWA. HE51E, BMmME A S BkE 2 TRk
TWEASEEAE S AL, T ORI 25 72 T B (ISR S
B, —IIERER L — ke 20, HER B BT EN ORI
HRIEIZ 2 B LTwa (Fig 2). itk B34 3 e &
ENZLdHo THDOIEIRLE I LB EEZLNTE
A3, MESITKOEATIPUIEY LTl b gz & WL & LT
Wh L SRR ESTEAMZEE TV T b EFENT L LA
F,ONMEILRD o2 e, BIME D T 5 BT
WOFHMTH DL LTW5E, FHEOEERINO 72 23008

A Duramater B Astrocyte Capillaries
\
Subarachnoid S =TT 14 [41 < Arachnoid = _ s g
space &’Ja/&-"ﬁ <— Pia mater Low _, "’ <
J _— capillary “ J
K pressure N N\ |
' =iz
£5 ; > €
""""" Capillaries - ﬂ’v
DN ] 1%
Ventricular surface — N
High - N’ !
Choroid plexus ——> capillary . ‘ v
pressure ‘L ‘
Blood Endotel  Interstitium
D C
Perycite
HPc Lia
HPi Endothelial cell
Enc_!ocytjc vegicle
Tight junction Endocytic vesicle
opPi <
OPc
Astrocyte
end feet —>

Fig. 2
MEEICIEZ C OFBMINE A H D, ZOFBMIME S,
IZE o THIREN S, OB IR E — R 2D, MR ENOFRERIT L 72> TWnb.

Basement membrane

Bl 7 AN 0 T2 7 AL IS B STk 10 S
bl & FRRIC,

FIKIEZE IS X o TRAHIICHI T, &



541 1186 BRI

HOTMMETH D, »o, BEERS—TIENIHRNT, TiRo
AR 2 3 2 O TR e 3 UL, HER BT
HEDRER AR ek S IIMRARICZ L 2 2 L &Y, il
RIS N COTE TH L MRENLE LRI A 72 E R
LN,

SHRORE

BRI X DT, BERIEEE 3TEBR & L C— ANl
TV ETHHBIEROE 2 I IHE L ET RISk T
5. —77, MNEMIME AR O LA TH S & L
T, R72 L THEROEBRR RG] T OIRRER T LA S L 9
LD EMRES B BE D B, SENIZFRIER YR sz L
R SNTRFHE SN T X722 IR R REBOHIE T
bHY, FieHlEarEBEATL I EICL 5 TRE RERD
FCcxrLEZLNS.

MOARFHCIZBE® L, HZR Medtronic #1745 #EE A Ot 2 5 1572,

X "

1) Cushing H. The third circulation and its channels. In Matson
DD, editors. Harvey Cushing: Selected Papers on Neurosurgery.
New Haven, Yale University Press; 1969, pp. 289-319.

2) Welch K, Friedman V. The cerebrospinal fluid valves. Brain

3)

4)

5)

54 % 1275 (2014 : 12)

1960;83:454-469.

McComb ]G, Davson H, Hyman S, et al. Cerebrospinal fluid
drainage as influenced by ventricular pressure in the rabbit. J
Neurosurg 1982;56:790-797.

Maurizi CP. Arachnoid granules: Dandy was dandy, cushing
and weed were not. Med Hypotheses 2010;75:238-240.

Weed LH. Studies of cerebro-spinal fluid. No. III. The pathways
of escape from the subarachnoid spaces with particular
reference to arachnoid villi. ] Med Res 1914;31:51-91.

6) Johnston M, Zakharov A, Papaiconomou C, et al. Evidence of

7)

8)

9)

10)

Abstract

connections between cerebrospinal fluid and nasal lymphatic
vessels in humans, non-human primates, and other mammalian
species. Cerebrospinal Fluid Res 2004;1:2.

Andresen M, Juhler M. Intracranial pressure following complete
removal of a small demarcated brain tumor: a model for normal
intracranial pressure in humans. ] Neurosurg. 2014 Apr 4.

Di Chiro G. New radiographic and isotopic procedures in
neurosurgical diagnosis. JAMA 1964;188:524-529.

Yamada S, Miyazaki M, Kanazawa H, et al. Visualization of
cerebrospinal fluid movement with spin labeling at MR imaging:
preliminary results in normal and pathophysiologic conditions.
Radiology 2008;249:644-652.

Oreskovi¢ D, Klarica M. The formation of cerebrospinal fluid:
nearly a hundred years of interpretations and misinterpretations.
Brain Res Rev 2010;64:241-262.

Classical view of cerebrospinal production, absorption and bulk flow and its criticism

Masatsune Ishikawa, M.D., Ph.D.”

“Normal Pressure Hydrocephalus Center, Otowa Hospital

It has long been considered that cerebrospinal fluid (CSF) flows from choroid plexus through the aqueduct, and
finally is absorbed from the arachnoid villi near the superior sagittal to mix the venous blood. Recently, this CSF bulk
flow theory is challenged by new ideas, one of which claims that brain capillaries are a major site for production and

absorption of CSE This new idea gives revision of previous understandings of CSF production, absorption and dynamics.

However, revision of previous works may provide a great progress in CSF research.

(Clin Neurol 2014;54:1184-1186)
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