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Intracranial Hypotension, Intracranial Hypovolemia and Cerebrospinal
Fluid Leak

Shinya Sato, M.D.", and Takamasa Kayama, M.D.?

1) General Medical Education Center, Yamagata University Faculty of Medicine, 2) Department of Neurosurgery, Yamagata Univer-
sity Faculty of Medicine

Intracranial hypotension is a syndrome of which the predominating symptom is orthostatic headache caused
by cerebrospinal fluid leakage. First identified over 70 years ago, this syndrome is not a newly established clinical
entity. However, this syndrome attracts much attention today, because of the possible relationship between this
syndrome and whiplash injuries that occur after traffic accidents. The term cerebrospinal fluid hypovolemia is
used almost synonymously ; however, it has no unequivocal definition as it includes cases were the cerebrospinal
fluid pressure does not fall below the threshold of intracranial hypotension.

From 2007, the Cerebrospinal Fluid Hypovolemia Research Group (directed by Takamasa Kayama), benefici-
ary of a scientific research grant from the Ministry of Health, Labour and Welfare, has worked to solve issues
related to this syndrome. In October 2011, the research group published their “Diagnostic imaging criteria for
cerebrospinal fluid leakage” with the approval of academic societies studying the syndrome.

In this paper, we present an overview of the criteria including the reasons why the research group decided
to provide criteria for cerebrospinal fluid leak, and not for cerebrospinal fluid hypovolemia.

(Received December 27, 2012 ; accepted January 22, 2013)

Key words : cerebrospinal fluid hypovolemia, cerebrospinal fluid leak, diagnostic criteria, intracranial hypoten-
sion
Jpn J Neurosurg (Tokyo) 22 : 443-451, 2013

WP T 2 2 kDo Twi, 2D &) LR

&L oI Db L, PR 19 EEED S B IR T & %

BRI AE R S, INEBER ORI 1< X D RO £
WEEZ G S 2 9HRAT, 70 fEDL B b R 2 OB EBER
DREBFEINTV S, 20K, FAROREIRZ L THAR4E
W T2 WIEGI DA S % & OB CIME BRI AME O
FRDBRIB S D8, BRBICR L 286 % <, BIRD
ERICEADBEL T0 D, S50, MR & 5
WM ORRBARD R MIEL L, % DIRREG & 2k

AT T TN BEHGRAME DRSWT - TRERE DREZICBE T 2
wrge (BF7EREH R ) 27> Tws. Zoii%
PECi3, BIEREBENE O & 2 BRI EHIT & 2 /713
%<, B CETHEBERE S IMERERN T 2 21T E %
IZTERGC EDS, I TINFHERIRAE Tl 7e < T
FROIRIE ) 2R E L 72BECHE S X 02 HikiEz
R L 7z, lE, THETOERREZ D LI, TINE

MRS VBRI, T 990-9585 ILJFIARHE 2-2-2 IR FEYHREEFHE L v ¥ —
Address reprint requests to: Sinya Sato, M.D., General Medical Education Center, Yamagata University Faculty of Medicine, 2-2-2

lida—nishi, Yamagata—shi, Yamagata 990—-9585, Japan

Jpn J Neurosurg VOL.22 NO.6 2013.6 443



B HIEE ) (ST 5.

(EBEREAEIREF & BEREARURIAME

JEREZERNC X D BE DRI, IR E L B 2 L
W DIBT 2 & H S LT w 7, L L Schaltenbrand® 1%
1938 4EICHEMEZEH % 2 1 T Iz b 00 b & T IEHE
LEfilfE L FREOIEIRZ BT 2R H 2 2 L 2WE L
7o, Mld, 2B O W TIEHEZERNIC X o T b Bl
PRELCT & 202> 72 2 £ 9> 5 “Spontaneous aliquorrhea” &
AL Tw5, Iy, FREMARBERITERE R O el D
WL INTW5, 2Dk, KBIRITEREREREICEI L T,
MRZWOFREL LI, RIS V527574 —%
CT 2xu”z77+—, HiFCHEH MRI DZHTICEIT 2
ERMEZRE L s CsBl I s X9 ik - 7, (K
WITSEEREOWFZEE £ L TlE, KED Mokri % Schiev-
ink 2264 THh, HEGIZILICZZFIRESHEE IR
BLTED, BETHORICEIHEINTW» S, KSEHREE
EREDZWHCEI L T TSRS Lz D1, [EERE
oS O EBR U B85 1 i (1988 &, ICHD-1) T
HpH. 2T "7 IEMEMEBENIE RIS B, O
o 172 BORIEMRT ) 12, T7.2.1 BEHEZRRI R, &
EbiT 1722 BORHIEER, & L CRliI T3,
Z OPFHIF 2004 4EICH 2 ik (ICHD- D) VAS¥4T &
n, ZORTIE 17.2.3 FRAEMRBRRE TR, & LT
Y EFsns, EEFRIEE, 77y KXy 5%
72 I LANICHIR SRS 9 5 2 & 7 EBWINIGHR D G
FNTEHHEAL L WY, EBEMICIZA S VLSRR T
W5, bDEICB T, (KRR ST S M5
(FRI MG EEBRE R D W 2 BT BAE”) & DBIfR
Tl 6Md 2 E0% <, Kl E ORRERERE O <
2 M 7 £ ¢ 2000 EEED S HEAREALL Tni, 20
728, HA () s Eeeaix, 2006 41 Hic "5
VA (R R R ESE 2, 2325 B, (RBERTE
SERREICBI T 2 ENA D 300 fADSCHAL © 2 — 217
&L TWIRE R /ER L 72 (2007 4E 3 HAAZ, 2010
3 HUGETD). CoigWiidelx, HARBMEIME 22D
F—LR=YCHEMRETH D, I TIEiEzIRR%
s, BRI EBRIEE R IR, AME L DBIfRZ HIk
T 2 FLHEDHHRZMNIC B T 2 HEMA ST w 5,

Z D X 912 Schaltenbrand DG ICHR F 5 Z DR E
&, BB ORI X > TEBERITIC 2 ), 7K
TR 2 FAER & T AR Th 5 L INTE .
L% LAGHIOD Mokri? 23, 1999 4F 1AM ERE AL & [F]
REDREIR % 5 U 2253 & BEIE DS 1E 8 DRERI DSFEAE T 5 55

DOMT, TAEOWEIZMEHR O Th D, INEht
WIRAIE L §RE) L9 smXeRR L. Tnd TN
BRORARE ) DR E D Th 5. T OPRBEZDOZEL,
ZOBDORIEZ b6 THIR E o7z, DWEITIE,
2006 £F 12 BB BB A ERF TR 23 0 TG BERR A W o
HA 742006y, FUE—EZKIEL 72 TG BRI
PREN A B 54 > 2007, % 5642 L, I BERINARE D 44
WAL HOoND X9k otz, ZDOHA K74 %1
B L 72 B RO AME T & 1, (B HORE R, & A5
PEFRBIE B OBIfR % D 23E T o Tt L 2 gKkiEE
Ko &, (EBEREE PR O B2 RN
T T 3RS 12 & - T 2003 4F EBEIR EAEE AT
Feexy & LT, 208, TIMEBERIBAEIRS ) &
B4 L, BELTEEZ T CO MRS TH 5.

O TREBERIRAESN A B 74 > 1%, ko FEEE
SHIR 7B H AR S 22 2 D B2 W HE & (3l 2 B
LCw3, ZOMiE, EERERESE, HARKREIME
AR DBWHEHE & b I, TEEEN BRI OREHH 2 \»
IARBERE D EEE - BB OFE ) 2 HEEE L T 553,
UIMEBERIRTEA A K94 v TiE, &L 5 TEENR
BN DFE & 2\ I ASBETE D 1E R - M OFEH
MTERVEZOBWICEHEZBELTWEINSTH S,
Z D7, UE MRI I X % RS> RI s > 5 7
774 —DBWICBI2BEROTIBRES RES, F
RI s v 275 7 4 —ic X % RI O 5 HIBE RT 44
PRI VY7 T VA& BiHli7e EF L WIEHEDER D A
FNTVD, ZORE, MARDOZ LR, RO
FEHETW S N7 BAE L INERERRAE S A K 74 v i
HEowTigki sz BE o, BRI EIRE Bk
LEENCE Z LI, B BEEIT) ) ATRE
BERLZ OO, 2Ok b EBER R (5
WIRAE) 12 pb 2RI MO-—&%2 -0, TR
T OHABTEIFUE D> & ASE OIS HEMEI L SWNAERIE DO %
KD DPGEDENICKT L TN 2 E, ZOREIZIRA
DHETH o7z,

COX)BRWMob &, (1) HARMRIE A2,
% 65 A2 (2006 4F 10 H, HTER) 128 W T
ZEASTMO TIERERE ) ORFY v AP L%
W2 L EDIC, el LT MBI, O
HEMRAH & MR REEORENL I BT 2RI fl 2 L 2
Bl 20T, P19 FEEAS BRI
FHiBIE TIME RGN AE ORI - IR ORI T
LR (WF7efRE3 IR 5 2Pk S . AfffsE
PEIE, BAERERORANE (EBER AR DfA7EICBIL
THEMWRY - BEWNEIGIC» b 6T, KEDZ

444 akit 22#% 675 201346 H



WaRICBIE g 2202 (HARIREMRI S, HARRRE
oy, HARBEARAS, HABRYS, HARR
s, HABREAR S, HABHESHN 22, HA
ItiEEEES) OREH, BEEBREHOEME, Ak
i - At ®EMZE, 2 L CHind o M bR iErFse
206 OEAICHR S 1, MEAMOERZIY v, 3
DB THRGTE 2SN 21T 5 2 Lk H
HTH B, ARSI, ZNETOMIEERZ Z L,
(k) HAMREARAAEE 70 [M2EiiR 4y (2011 4 10
H, BiR) iIcB8» T, HRORE RSO 7K - K% %
V7 TIMERBEROR HRE ) I GH] E FLE - RS L e
BRI,

e AR E

bbb DOWRIETIL, R 2 ER T 51cH 7D,
F IR E T BB OWTHE 21T 5 7. ZDf
B, BRGNS T 5 L LI IRENFEAET 2 E LT,
BRI, BIFICIE IR O B2 BRWICEHITE 2
FEE 7 <, TREEBERIRAE ) & v a8 L 2D
HoH, HLEFTHHERTH S, LTI, BERE
LOHETERVLDIZS B A A, BEMbItTw il
sy, MEBERE ) TIOERERRT FE22WTE %
WKTEL, DEOHEEICKY, FTRMICHNTRE
W7t DX S E, TRAERERIRAE ) Tlde $ TG
WERORHEE ) & U7z, TROE ORI e ) %2 28— 0 if%e & —
7y MIGER L 72 2 & o140, BB O A
#7092 T & % Schievink® b 2008 12, TREFBEW I
WIEDO AR IR DI TH D, CSF leak (BH BN
H) LI EHEHIRE ) ELT0E I EIZHREN
T3, X512, CSF leak IXEFZR 4 ICD-10 127
TN EINTOZEEBETHH S, PIEPEE LT, K
WER AR & I BERORAE, I B HRE O B 1R
ZFig.1 DLHIITEZT S,

AWFZEHEIC X 2 I BERON HAE 16 Fl ok, 5
R EEZ o2 HGITIME 5 6 Gl 2 #l/m S
WA D BB A 2 G /dR ] ] 1 60), ke
14, 571, =L (Restk) 9l cdh o7, Fiz,
JERT. « SEALIC X o THEEME T 2 £ ToOIRfIIE, 0~
304y (FhfEi2 43) ThHot.

R SRHEER EEE - BRI

I Bl AR b ECF S HE - S Wi AL YEZ Table
1Ry, AREHER, ZOH4OE) HEROEETDH S,

CSF hypovolemia

=== —
-
-~ o

Intracranial
hypotension
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nial hypotension are related

Z D70, EIEOUEEZ T4 L T B IER PR T I BY
T 2HEINL 0D, AKHEZTRTHIED S £ 2D
RN R ZHF A BHEO T — & 2 II/ER S
bDOTH Y, PR X ANE % B ) HEAREIRTH 5.
B B ER 213, RIS > F 2757 4 — -
CTixur/774—, HHEXOEHHEHED MRI % H
W, EENERERORT 2T, B 5V IESEHRE O
HHC X B RIEEAT RIS X Y BW 2179

NSRRI DEEZHTE

RIS >FI574—-CTIIOTF7 10— EHE
ZERNC X O BERIPRIC R A A2 e (DUT RI, SERRIC 4
T 201k Mn-DTPA) ZHAL, UiE - B2 v =
A A 7 T U INERER O I B0 2 B § % (Fig. 2).
RI OfRb b iz, X BHOEEAZEAL CT A¥ ¥ T
WM 2T 2 CT S xu 77 74 —bAKOHMN
T3, INsDkE, EENICREEN 2 e
TE LMD D 52, FEHIFRAIY © DR E IR &
DM LUIXLIZNEE 22 5,

BHEEEH MRI (Fig. 3A, B) : RIS T2 AW & 5
s T1 AR 2 fHlAadbe s 2 Lick ), HiE
BT BN ERR 2 IE 2 2 2 L2SA[RECTH
. HEZBWRTOEEZWNETIZ 2w, THEHE
MRI (%, BEHEGHIDAETH D, T D S O T HER
DI 22 & 2o fids, RIS v F 79 7 4 —
PCTITvT 774 —LHBRLTENZNTH S,

NSRRI OREESHE

RI Bt > F 574+ — RIS v F 7774 —D
BRICFEAZ I RI 0% L 13, BlR E & bIctimlies I
L, PO CHEZEEFIETTO b BRI & RN S 1,

Jpn J Neurosurg VOL.22 NO.6 2013.6 445



Table 1 Diagnostic imaging criteria for cerebrospinal fluid leak
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Table 1 (continued)
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Table 1 (continued)
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These criteria are published by the Cerebrospinal Fluid Hypovolemia Research Group, beneficiary of a scientific research
grant from the Ministry of Health, Labour and Welfare.

A
Fig. 3 Typical images of Spinal MRI
A @ Spinal axial fat-suppressed T2-weighted image
at the cervicothoracic junction.

B : Spinal axial fat—suppressed Gd-enhanced T1-
Fig. 2 Typical RI cisternography images weighted image at the cervicothoracic junction.
A : RI cisternography shows leakage of In-— Venous plexuses are shown as high signal
DTPA at the cervicothoracic junction intensity areas in (A) and (B) (arrows),
(arrow). however, cerebrospinal fluid is high signal
B : Rl-cisternography at 1 hour after In- intensity areas in (A) but not enhanced in (B)

DTPA injection. Accumulation of In- (arrow-heads).

DTPA in the bladder (arrow) and
symmetrical accumulations along nerve
sleeves (arrow—heads) are shown.
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Table 2 Diagnostic criteria for intracranial hypotension
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These criteria are also published by the Cerebrospinal Fluid Hypovolemia Research Group, beneficiary of a scientific
research grant from the Ministry of Health, Labour and Welfare.
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Fig. 4 Brain MRI of a patient with intracranial
hypotension
Brain Gd-enhanced T1-weighted images (A:
axial image, B : coronal image) show abnormal dural
enhancement.
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