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Pathophysiology and Diagnosis of
Spontaneous Intracranial Hypotension
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Spontaneous intracranial hypotension (SIH) has become a well-
recognized syndrome. However, diagnosis of SIH is still challeng-
ing. The problem with SIH is that the precise mechanism of cerebro-
spinal fluid (CSF) leakage remains largely unknown and there is no
only definite criterion in the diagnostic imaging.

In this report, the author reviews on the pathophysiology of CSF
leakage, clinical symptoms, findings of imaging studies, diagnostic
criteria, and management of SIH.

The author mentions current controversy about the diagnostic
criteria for patients managed as a posttraumatic CSF hypovolemia
in Japan, and proposes the most adequate diagnostic criteria for CSF

Intracranial pressure leaks and SIH.
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(Neurotraumatology 30: 7—13, 2007)
I. (FC&®IC =1 BRERALEEBEOEERZDEE

A 22 ) 72\ i B 8 (CSF) ks 12k 9 BT
DTS L BB EHBEITREZ 2 2 13k <25
5T W722%, Schaltenbrand 1% 1938 4E 1243 C,
1953 4R 23T, MEMEZE R SV IEE © 70 v K ANH]
D ICP LTI & B DHNE % “spontaneous aliquor-
thea” & LCHIOTHE LAY, Dk, £ 0fEplAs
SEIELAME A THRE SN TELDY, 1983 4%
\Z Murros & %3¢ & THI V272 “spontaneous intracranial
hypotension” (SIH: 476 PE AR BERE S B 0F) 2517, A%
BEEDBEH AT o & ) L WARBIE L 72455
ELTRO BMICHVONTEZ (R1).

SIH &, fiZe#Be SN TE727% 1991 412 Mokri
HIC&koT, HEMRITH K = 212X ) AEDS

RES wEE (F)
Schaltenbrand G (1938)
Bell WE, et al. (1960)
Teng P, et al. (1968)
spontaneous intracranial hypotension Murros K, et al. (1983)
spontaneous low CSF pressure headache | Baker CC (1983)
Molins A, et al. (1990)
Shievink WI (1998)
Mokri B (1999)

spontaneous aliquorrhea
low CSF pressure syndrome
primary CSF hypotension

spontaneous liquoral hypotension
spontaneous spinal CSF leaks
CSF hypovolemia

O F APEICHE SN DRI R s b & 12,
ZHOEPHMESIND X HICRY, KEBOEK
BBV LT oML R TE. 9, 1990 448
HiPC, BHEEMRIO O # K =7 A2 X 2 Al 5t 4
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i, @ W TR, @ o T 3P 8,
SIH KM R & LTHIICHA SN S LI 12
o720 1990 SEAREFICIE, BRiIL XL To CSF
OH A, RINMEY, CTI 2w s95 74—, #
i MRI 0 % W £ 3 I THERR S 4, SIH O FFERT &
LCCSFORMHEPA N E o722, LaL, &M
GARAE T CSF et ORI A1 60% FEEE & v C &
A3 FREToO CSFIRASSIHOFRTH D & L
Db, M E AT v B MRI o) A 5 %
RIIiAY 3% 52 0 F B D R 0 & 9 7 B 09 72 i 3
25, SIH OFEEZWicH o N BHE L7, F
7z Mokri 1%, Z#F T 27z 80 4 % Mk L T
SIH % 4 BN L7211 (R2). i, MREERITE, &
SEVEBEIE, MRI OB 3R O RE s A S 1 2 JL A1)
DA, BREEIERHEROAONZVWH Db H D Z
EERIBHL, AEBOHREBOARY % CSF O &
% CSF O & % % “CSF hypovolemia” (% 1 ik
AHE) &) BFRE TS L7z, Mokri O, S
BILAMOFEAEBEIC S R LT wnizd, #Re L
TG 2 RGBT L e ), ZOBRDOD
WD EHO—HIZ k72 lb s, bAET
&, EEREOIMEESIRERE (DYWL T HITE
%) OJFIN 2 SIS X 2 MR B 1R N S % B
WA & EZ D7 I — T, Mokri O Wi % & M
L CHER & HAa, 2003 455 1 [l o 8 88 i A i ik 78
KEBR ST, DOROAETIE, BH R E
DHREBI AT I EZEDIEL A ST S 78,
Mokri H &%, H7E1Z3 & LT “spontaneous CSF leaks”
R PEREIOR ) A2 HV»Tw2a P,
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A EREAEE LY/ FEHVERT, BT ARIMNE
EDEBRLANICHEEL, UTDS>5 45< EH11E
Bz&EL, »DOD&MET

1. EEEE 2. IS 3. BAET
4. BB 5. B

B.b&E< EBYUTOVIEH 2T
1. EBEREDHL % &E MRI T80 %
(FBEDERL &)
2. BERRHOIIAE BE DERESS, CTHEES
¥ ISNIEER TED D
3. EE{UBE&RAE I 60 mmH20 i

C. BIEZER| Z DB RRDRRE & 4 5B EN W
D. RS MR/ Ny F1&, 72RFRELINICEREIEHKRT S

—JEHETIE, 1970 4T A 27 0 1% BER O 16 90
B LT ST 2 A B KIS v 5 (EBP,
epidural blood patch) 2%, SIHIZH I SN 5 X H 12
%0, 1990 AEAER IS AR in I E LTES L
720, 2004 4, EIBREIEF RO ERRE,
CNFETHLNICR 72 SIHOEGI W2 & x %
AT, BERH & V) BRI R EGEITRELT LD
BEE L 0BHiEELRERLZY (R3). LrL,
SIH D FEHE b7 R0 W e 0 FE I3 ARIA & L TR
FETHY, ZEREHERERSCHEGH I, BAED
% BHEN SIH OZ W & BHE D 5K E iRl
ZH72HLTwAE.

AEiTIE, SIHOZW 2 50H  TREBORE
EHBBEICOWT, BUED K RELDOEKIZH S
BELGH L THHT 5.

I. ]

SIH O¥5 K OFEMIL E 7ZH S 22k - TV \» s,
FHCTOMBEDORMAENTH 5 Z LT HEN %
WEITHAH. BWEHORERELT, LhdbR
A b Ly TS QR A > Marfan REBERE 7 &
DREGHBESB X B WIROBHEIHERHMEI N TV,



Schievink (2 X ALiE, SIH o A e A DR 5 1
16 ~ 38%, Marfan i & HE D & BB IX 17 ~ 20% &
PRYVEETHL Y (RFTOHEIE). ZHL
oD S, B root sleeve O i H 2% 1 i 55 7k 23,
MR OFEFENTHS ) EEZLNTVE. L
L, FHRE OIS IEIC B3 2 EBIMIIEIC X g
FRERKIL D 72 5> T W 55 7 AR AFB O BT O3
A1203~04T, FHEHOLNVIZELWY. L
72h55 T, EAHKIERBL 2 v &) 2k Ao ik
s, wbwabbiTHLHEGRETHREINL I L
13 2124

SIH W5 % 2 % L CHE 2 BB I L <
b, BEHMAIESRTWwD, ARTIEFEFMZR
WRIEE 25, FRBREE» S b 2% ) o' OfiiE s
WINENTWDZ EAHBL T2 Y. SIH OFEED
RETHLHEMTOMBORMI, MR LD
T2 T, BoWIDEREIC XL 2 RS %
ZBbND. i, HBIEREELBETCE2H LV
MRI O #f%#: (Time-SLIP ) B S TBY, 4
BOWRN - HEAHNO T WIES NS,

II. L BEOEE

SIHIZBIETH [H5sE] 2583 2 %Mol s h
TWwWb X912, TOBMEBEHEL, LIS
TWE DI TIERWD, KEEOBEOREL % B %
5720101, BUIEXHFEN TV IHMEBOREL D
W) RE B L OV T ORI TR 1 O W LI 5EAT
L7 LR OEBEMBVLEND 5.

SIH O 5l & M O MES I, o Ji iy 7 958 B & 1
F£5< 1960 ~ 1980 4Eft &, MRIIZ & % Wi{E 5 Wi &
EBP 12 & 2 {627 L 72 1990 44X LRI K3 %
TENTE D, 19804EM F To SIH B A,
@ BRSO D 2 W ARFIEG TH 5, @ kT
PIR2H 5, @ RBEHE (600 mmH20 L TF), @
WKIED GRS s, G RS R < 510k
WERSA SN L, © @FIE2EM2 5%, HTH

RESRT 275, BURBLEBIZIZEBP AR TH 5,
T& - 7z. Schaltenbrand & SIH ® FHER & L C,
@ RAEF I & B BEELEDIT, @ < QEMEOH
I DTG, @ WEZALAY S oKL D 320
WHEEEZ 272 b 00, BREAROK T RD %
Ao DEHEML Y. Z ok 1976 4E Labadie X,
8T RGBSR & B WS HIAT L, B S 572 i
IR DO SN oizb DD, BEERIOZYT T
YA (BWER) 2R L2 ens, BROWIIULE
HHVRLEALYPORMTHLE LY. Tk
Molins & &, RUBGA 35 Tl M 2SR TE %
Mofeizd, EROWIITHED SIHDOREKETH 5 9
EHERIL 7219, 2o X 52 SIH O liiE, 1990 4EAL
(2 MRIC X 2 R0 22 pT JASH & 202 % % £ TUT,
RIJibiAd 2 52 o0 R s Ik 4245 CRo Wi & ff 2 L C EBP @
B4 L), BEDDPETHEICZ>TWwa
TR A NH 1980 UL LT L E o7, F72
MRIZ & 2 WA R LT, Ml IS %
LGS S EMELNIRBRESRE S TLE D
& BB R DA AR BEROE (R R L 72 K e 8
ILIZFEDOONLBL BRI ERHY Y, oty
BrCRELZ R —HE R o7z,

V. FRPRAEIR

SIH D RJEREIZ B 2 HEOARE L, 22RO
WHETH A, @, BEEA 50 ~ 90 mmH20 LL NI
RBHLFEREAELSE SN TVDHH, RALFEIZHN
MHEIZE o TTEYT HEC, ML RKEOMmE,
FIRT 7 & ORI Z MR O F 5 | R HZENEART
Ao THE U A MBI IRk &2 X - CTH
PELLEEZLNTWS W (K1), SIHIE, WL
M IR RIS SR 2 BRIEIR DGR S 2 A5
(FR4), % AMBEGTE LD AR O FET | 25F K
LEzZohTwa., LaL, SIHOWEmICH) ZE
TR B 7 B RRE IR, A5k S B RE e BE o 12
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ZefERRIR R DBC layer
D
MEHEE
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pan | LmwTnE | (@ | RO B\ T
A1, 1v, v,
VL, 1X)

1 BRRERORERRF

DBC: dural border cell (il # I 2 1) L% B P 257 < Weg9 72 JE)
(Mokri B % &%)

R4 ERIRAEIR &SRR

R5 RBEREERE OFHEVEIRAT R & AR H1es)

BRPRAE IR " R HOE wEE BER R | REEGIERND
b B - MENZES| 100% TR IEA 80% (21)
B - En BEIE O F 38% BB MRI BOTE 40% (21)
TR SEniE DR 30% R TR 50% (23)
BEhEE FEtE RO E 20% BHERFARE R 85% (22)
SEEBTE EREIREpES| 18% EREMRI R T AT 70% (22)

REF KB RRE - BRIV HE 12% B R 50% (22), 88% (24)
EERME D F B B AR D 8% MEBEREL 65% (21)
RI B A& R BHARERtEETE 43%(21)

B R 55% (20), 52% (21)
REEBRD) ORI D BL TV oo, ik (CTSTAZT7 1 WA 677% (20

S AXHME L S RE R AE O BETA H113 STH 235K L T
&%z, [HMEMEARREGEE R | 2328 L2,
LU, B2 & 0B ICB 2 MGED % < JE
WOFPMEZT TR BT 20RHELEDLIL %

B,

V. B[R R

SIH DN B M RFT L & Z ORI R 2R 5 1R T
PRRE RS 80% E A B DI, FEHEHEE MRI
(2K B BN SR AN A & A MR O #i IR E SL5 T &
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. WENHETIRT &) IEBRE TS
Monro-Kellie hypothesis {2255 < 7 DOAHIZ L 5
R ZALTH 5. SIHOEHEWYAT LT 2 B
HoiiE, Zhf ToWdTix, RURME®EE, CT
Ixur 74—, FHMRIOWTNRY 60% Hi#k T
il & Sh, BT 220 TREBWICA T 2%
728, BRI DAL DRk % 2 R RSB WA
EEINTE Lal, REDEELSWXIZEIT S
i MRI CTOBHHEL 88% DEHETHY ¥, HHD
R 5, AREOMEZHIZIE, REEOMK
HAER & BFHEO MRIMAE 2T CTHAEEZ ON 5.
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BEORIORAKOERIE, BEZHIIHL. £
DFERE LT, QTS IRT LI IREE O KT
I ORI RS T RCTEL I BIHL R L, —
ORI R RM L TW T SIHERETE &
W2k, @RI E FET 5 720 OF i MRI Ok
GRPERL SN TV W, kR i 2
Mg L2 2R H 5 2 & %, O RIMNEEE
DORBAT ERI B RO MEDH 5 2 L, @ HEip
MRI O AT A G S 8 AS e 2 &, e &5
Abhb.

RIS & 2 KB ir b & L CRRlnIc i &
T 2 B I & BRI, Wik
BPEl 72 BT REYED D 5. EH O RIS R 15 O 5
HEZERNZ A T\ % Quincke D 22 ~ 25 7 — V§f
TIE, 14 Do BE I BHESERNIC & - TRt &
AT LR B B 7 (R6). F7-FHIBMERZ,
EHETHEMACLVEDOONLZ LD, 1HH
DNOERARET R TRELT2HEDH LD,
F 7z, WIBEBEERTE, TR S O RIO R 2
V7T AL BEEZLNTWDDS, BRERD,
B oRHEZRKBELTWI0THNIE, LLAR
11 I SRR T L 0 B M 81 U3 & B 0 U HE 1 AT R
NN Lo hnwWZ Eilh b, FHE, REET
Ze [ 4R O IV RUBAE 5218, MRIMUAE 2SS K L
72BUAE, SIHHOHE RROBAEL LTHMT L&
TIEBWEEZEZ TV,

UEES MRI OSFBIAT L E LTI, Bk L7z @ A K
V= AT K WG, @ MR MR,
OFED 3P, @ FROWIE, © FERAKDIEAR
EMAZZSHEANEERRICHBETFOL TS Y,
Pannullo 51X, WO TEOERFEZREL TS
A3, FRERER, EIROILERS X OF RO NE K 2
EOFRIZIE, EORED SBYEL T 5 0Bz Sk
B, Z L OHETIE, BFIC K BIERUGER O
BOZEE S > ThHTkEEFIR L TW5. IEELRBKO
72ITiE, FTRBOBHEED LEEEDbNS.

®6 BIEDEMIFRIEE FRIZEROERE "

AR SR ETERIERE (%)
IO T A > =y
Atraucan 26 25~4.0%
Sprotte 24 0~9.6%
Whitacre 25 0~145%
22 36 %
Quincke 25 3~25%
26 0.3 ~20 %

R7 PWEE (AXERIMEFEE)Y

1. EBIMERE (15 9LAICHEET 3)

ARt
RIRE 2. BT & BEROEL

1. Uk AMOREEER (&7 MRI)

2. BEEDIRH (BBEMRI, CTIIHY S
7 1 —, RIB1&ES)

3. 1EBERIE (60 mmH20 LUTF)

1. BREBEIREEE & 5 L\ 3R MAETE (BBE MRI)

2. BRI (3556 MRI, 88 MRI)

3. RESEEOEREL - FHBEMER (R
1EES)

4. HERRTAARTE (3RED MRI)

5. N\BRRHKDTES & PREDRFL (5850
MRI)

6. TEADEKX (577 MRI)

N

(AREAAE1IHE) + (KEEA1RBLLE) 2@ VNEEIEE
KIE]) TEBEREERR C MY 5

VIL MR

2004 4128 FR S N7z EIBSHEG 2 O S Wi k1L O,
O EBP 28 ik IC & E T\ b 72, EBP O
HREAZWOIZDIHERT 2T 2%, S
PR SN RE R 72, T, KEREEL
ZOW G RAZIE, Bl L7z X ) B kof e
B ERICAHEND Y, ML W) ZLIETEL
W, T L7EZICEONWT, FHELIE, HLwg
W 35 A, 2006 4F B o H AR R AR SRR & 0
STH 2B 24550 > > R ¥ A & 2007 4 0 [F B UE 3
WIEY Y RI 7 MIREELLD (RT7). BlfE, HE

FERMIKBURE RS R 2w - v 11



RN S O R — 2= (http://www.neurotrau-
matology.jp) TZB XN Tw 5Bk 2L, Mk
BTSN TV RWDS, KREEOWTR RINL
T2 EEIE, Mok OILARFETEH N B EED
HTHY Y, KEEOLTHLBMITRN L EHITE
bOTHRVWEEZ LN,

VIL. A &

PRAFDIEEDSE R T, 3/4 O BE 1L 28 O %,
i & o AR EICTIHE T A P RGBT
Bl L RWEE, HRGHHRE STV 5 D) EBP
T&%. EBPOAREIZ, 4D EBP T 85~ 90%,
MORFTZEICE ST DEFEITHRE ST
% N8 ORI TIEFEBILL EOFR)FE D 23% T,
FE4LD 63% LN E b TE W, EBP Ti3, %
10 ~20ml ® HRMATEAE NS A, 12ml DFEAT
TEAEBAL L D 6HER EATL, 3HEIR 4T3 5L ShT
W5 BRI I SRR & S B SHME~ LT
MEWZRTET 256, EBP OGRIFRAL 2 & 22T RE
PR T2 LEND L. bIETORGLOKNEE
25 L, BRAFMFREICH 3 % EBPHIEO A RTEIC
5% ik 7 v ¥ 2L EGABRAREILETH S

-

9.

IX. BhUIC

FHHHI 2007 4 7 HOEBREZNE D ¥ KT 7 AL,
HBHENZ BT B SIH OB W & GBI 2123
Az Lz s, RETHDLAPERIEZETERY
YOO, FMLL) RRADVHLETAY MDD

SIH & 2 S22 L TR 5 2 LI URT
HBHH, WIFT)HREE T SIH LW L Tiak
589 RITITRITNE RS RWESI.
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Outcomes of a questionnaire survey
on intracranial hypotension
following minor head injury

KeNj1 DoHI?, TOHRU ARUGA?, TOSHIAKI ABE?, TAKEKI OGAWA?
TAKEHIDE ONUMA?, YOICHI KATAYAMA?, TOSHISUKE SAKAKI?
KaTsujt SHIMAZ?, KIMIYOSHI HIRAKAWA?

! Department o[ Emergency and Critical Care Medicine, Showa University

Working Group of Intracranial Hypotension
(The Japan Society of Neurotraumatology)

Intracranial hypotension (IH) is a rare condition caused by leakage
of cerebrospinal fluid (CSF). Recently, a small number of clinicians
have proposed a new concept about IH following minor head injury.
They suggest that many of their patients with IH can be successfully
treated with epidural blood patch therapy. They also argue that
some patients with post-traumatic cervical syndrome and general
fatigue syndrome suffer from IH following minor head injury.
Consequently, IH following minor head injury was widely recog-
nized and dealt with as a social problem in Japan. On the other
hand, pathophysiological aspects of the condition as well as the
provisional criteria to describe this clinical entity remain to be eluci-
dated. In 2006, the Japan Society of Neurotraumatology performed
a questionnaire survey asking 44 hospitals belonging to trustees of
this society about IH following minor head injury. This paper
provides a report of the outcomes of this survey.

The response rate to this questionnaire was 57% (25/44). Fifty-six
percent of respondents did not have experience of IH following
minor head injury. Moreover, respondents’ criteria for describing
this disease differed greatly, especially in the radiological examina-
tions and symptoms for the diagnosis of this entity which showed
significant variation. These problems might originate from the
general features of this disease. With the exception of postural
headache, the symptoms of this disease varied enormously. This
wide range of symptoms confused with the pathophysiolosies of a
great many similar conditions. As such, clarifications of the patho-
physiological characteristics of IH following minor head injury,
together with consensus on specific criteria to describe the condi-
tion, are required.

In conclusion, the results of this survey revealed many serious
scientific and social problems associated with the diagnosis and
treatment of intracranial hypotension following minor head injury.
Scientific study including the performing of randomized controlled
trials, is important if agreement is to be reached on the proper iden-
tification of this clinical entity.
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Results for patients with a head injury are shown on the right side, while results for
all patients are shown on the left. Results are classified according to diagnosis,
types of headache and results of radiological examination used as criteria.
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IME | TA¥ ) AKBEIRESEAR RS : "Traumatic" intracranial hypotension in Japan:
HAY EINE D& Comparison of Japanese and foreign articles

TATSURO KAWAMATA?, HIROSHI KARIBE?, KENJT DOHI?
HirosHI NAWASHIRO?, HIDEHIRO HIRABAYASHI?
M2 sER SHIGEYUKI MURAKAMI®
! Department of Neurological Surgery, Nilon University School of Medicine

MER 2 2Working Group of Intracranial Hypotension
(The Japan Society of Neurotraumatology)

23— 2

LB - In order to clarify clinical characteristics of "traumatic" intracranial

B OBA2 hypotension (TIH) treated in Japan, 100 Japanese articles were
reviewed and compared to 201 foreign articles. The results revealed

AR T2 the features of TIH in Japan as follows; 1) prolific numbers of the
reported cases (227 cases) (foreign cases; 15 cases), 2) high incidence

HE &KZ? (69%) of traffic accident as a cause of injury (foreign cases; 20%), 3)

long periods from injury to diagnosis; more than 1 year in many

cases, 4) CSF leakage from lumber regions in vast majority cases

L BARK% BaksNg (foreign cases: cervicothoracic regions; 91%), 5) fewer cases (55%)
N . . showing postural headache (foreign cases; 86%), 6) fewer cases

¢ [SRSTIMS 1< 7 1&%@ﬁﬂ%ﬁj (49%) s}%og/ing dural enhancement i?l Gd-MRI (foreign cases; 93%),
TF£82 (B RMRIMEFES) 7) fewer cases treated conservatively (foreign cases; 71%), 8) high
ZEB HEB (RER), FIEIREE, DNRA numbers of blood patch procedure per patient, 9) lower cure rate
NBRE, B lLE—, WMELE, BRE (22%) by blood patch procedure (foreign cases; 100%). These results

R IEAT suggest that the clinical entity of TIH treated in Japan differs from
XERRHEBEE that treated in foreign countries.
NSCGERR, AIERE, LAEsk—, @RIA
SERERS, A ERZ
Key words:
Intracranial hypotension
Trauma Received October 9, 2007
Symptom Accepted January 8, 2008
Treatment (Neurotraumatology 30: 21-29, 2007)
Outcome
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Table 1 Number of articles and cases

Foreign countries Japan
Number of articles 11 9
Number of cases 15 227
S1:141
S2:46
07:40
Cases per article 1.4 cases / article 25.2 cases / article
S1+52:93.5
07:5.7
Single case report 10 (91%) 2 (22%)
Table 2 Age and sex
Foreign countries Japan
Average of age 434y 365y
Male : Female 10:5 105:122
5159:82
S223:23
0723:17
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Table 3 Mechanisms of injury

. - . . Japan
Mechanisms of injury | Foreign countries
S1 | s2 | O7 Total
Traffic accident 3 20% | 120 | 15 | 22 | 157 | 69%
Fall 6 8
Sport 1 21 3 7 31
P 80% 31%
Chiropractic 2 0
Other 3 25 6 31
Table 4 Vertebral levels of CSF leakage
. . Japan
Vertebral level Foreign countries
S1 S2 o7
Cervical
Cervico-thoracic junction 91%
Thoracic (*2)
Lumber 1 (*1) 10
Unknown 4 3

*1: Lumber level in vast majority cases

*2: not described

3) Rk
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Table 5 Postural headache

. . Japan
Foreign countries
S1 S2 (024 Total
Present 12 (86%) 79 82 (55%)
Absent 2 62? (*2) 67?
Unknown 1 (*1) 32 32

*1: The number of cases without postural headache was not specified in S1. The
number was presumed by the total number of patients and the number of
cases with postural headache.

*2: not described

Table 6 Dural enhancement on Gd-MRI

. . Japan
Foreign countries
S1 S2 o7 Total
Present 13 (93%) 66 22 8 96 (49%)
Absent 1 75? 247 99?
Unknown 1 (*1) (*1) 32 32

*1: The number of cases without dural enhancement was not specified in S1 and
52. The number of cases was presumed by the total number of patients and the
number of cases with dural enhancement.

Table 7 Number of "blood patch" procedure per patient

. ) Japan
Number of procedure | Foreign countries

S1 S2 o7

0 10 1

1 3 4

2 (1% (2% 3
3 (3*)

Unknown 1 7

*1: S1 described that 147 patients (84%) in the total cases of 175 underwent the
"blood patch” procedure 2 — 3 times in average, and the patients treated with
the single procedure accounted for about10%.

*2: not described

*3: One paper mentioned that 22 patients were treated by a total of 40 blood patch

procedures.
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Table 8 Effects of blood patch

. . Japan
Foreign countries
S1 S2 O7 | Total
Excellent 21 7 16 44
Good 74 29
11 149
Fair 28
Unchanged 4 2 2 8
Worse
Unknown / undetermined 20 (1%) 7 27
Not performed 28 1 1 1

*1: S1 did not assess the effects of blood patch in 20 patients who were in follow-
up period following blood patch procedure.

Table 9 Outcome of patients with traumatic intracranial hypotension

. . Japan
Foreign countries

S1 S2 o7 Total

Full recovery (cured) 14 21(1%) 7 16 44

Substantial recovery 74 29
11 149
Partial recovery 28
Unchanged 4 2 2 8
Worse

Unknown 48 (2%) 8 28

*1: The cure rate was not specified in S1. S1 reported 21 patients with remarkable
(more than 80%) improvement following blood patch procedure.

2*: 51 did not mention the outcome neither of 20 patients who were in follow-up
period following blood patch procedure, nor of 28 patients who did not

undergo blood patch.
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Intracranial hypotension: Imaging diagnosis

MASAHIRO IDA'?

! Department of Radiology, Tokyo Metropolitan Ebara Hospital
> Working Group of Intracranial Hypotension
(The Japan Society of Neurotraumatology)

The role of diagnostic imaging for intracranial hypotension consists
of definitive diagnosis of intracranial hypotension and detection of
cerebral spinal fluid (CSF) leakage. Magnetic resonance imaging
(MR) is the initial modality of choice for patients with symptoms
suggesting intracranial hypotesion. Dural enhancement on post-
contrast spin-echo T1-weighted imaging and subdural effusion on
fluid attenuated inversion recovery are essential findings of the diag-
nostic criteria. MR myelography is a noninvasive method to detect
CSF leakage; however, extradural hyperintensity on MR myelo-
graphy is non-specific for CSF. Fat-saturated axial T2-weighted
imaging and postcontrast axial T1-weighted imaging should be
added to confirm CSF leakage.
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