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Fig. 1 CT findings demonstrating examples of five types (A-E) and MRI finding (F) of sulcal hyperintensity

of chronic subdural hematoma.

A: low-intensity type , B: iso-intensity type , C: hyper-intensity type , D: mixed-intensity type , E: niveau-forming type. F: sulcal hyperintensity.
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Table 2 Clinical characteristic of the patients with seizure (S group) and without seizure (Control).
S group (N = 20) Control (N = 40) P Odds (95%CI)
Age 76.9 = 11.7 76.9 = 11.5 0.994
Sex/male 16 (80.0) 32 (80.0) 1
Surgery 16 (80.0) 32 (80.0) 1
Hypertension 9 (45.0) 16 (40.0) 0.711 1.22 (0.42-3.63)
Diabetes mellitus 5(25.0) 11 (27.5) 0.836 0.88 (0.26-3.00)
Episode of trauma (+) 8 (40.0) 29 (72.5) 0.015 0.25 (0.08-0.79)
=) 0(0) 11 (27.5)

unknown 12 (60.0) 0(0)
trauma (+) 2 D~2 W 1(5.0) 12 (30.0)

2W~1M 2(10.0) 4 (10.0)

1M~ 5(25.0) 13 (32.5)
Antithrombotic drug 8 (40.0) 12 (30.0) 0.439 1.56 (0.51-4.77)
Hemiplegia 12 (60.0) 16 (40.0) 0.143 2.25(0.75-6.73)
Recurrence of CSDH 4(20.0) 8(20.0) 1 1.00 (0.26-3.83)
Cerebral infarction 7 (35.0) 13 (32.5) 0.846 1.12 (0.36-3.47)
Dementia 7 (35.0) 3(7.5) 0.012 6.64 (1.49-29.55)

mean * SD or No (%), Mann-Whitney U test or XZ test. D: day, W: weak, M: month, CSDH; chronic subdural hematoma.

Table 3 CT findings of the patients with seizure (S group) and without seizure (Control).

S group (N = 20) Control (N = 40) P Odds (95%CI)

Region of hematoma Left 9 (45.0) 19 (47.5)

Right 3(15.0) 14 (35.0)

Both 8 (40.0) 7 (17.5) 0.058 3.14 (0.94-10.55)
Characteristics of hematoma Low 2 (10.0) 4 (10.0)

Iso 2(10.0) 5(12.5)

High 2(10.0) 5(12.5)

Mixed 10 (50.0) 22 (55.0)

Niveau 4(20.0) 4 (10.0) 0.422 2.25 (0.50-10.14)
Mid line shift None 5(25.0) 8(20.0)

0-1.0 cm 10 (50.0) 29 (72.5)

1.1-2.0 cm 5 (25.0) 3 (7.5) 0.103 4.11 (0.87-19.41)
Thickness of hematoma 0-1.0 cm 3 (15.0) 3(7.5) 0.390 2.18 (0.40-11.92)

1.1-2.0 cm 9 (45.0) 18 (45.0)

2.1-3.0 cm 8 (40.0) 19 (47.5)

No (%), % test.

A g 13 B, JRESEs 2 61, FRAEE 3 B (7 VY A < — )
T2H3\) 8 & B L7z, S group & Control & D ILELTIL,
FRSIEREBIAS S group THENZZ 2> 72 (Table 2).

3. BHEB CT mi{&Ar . (Table 3)
MIEOEBALE T, /£ 9/19 B (S group/Control, L F[A
k), A5 3/14 B, W &/7 BT, K> IS A L T M E 12 %

WA CTH - 72, MIEDIE S, 1em K 3/3 61, 1~2cm
918 Blix, 2ecm PLES19BITH Y, M THEEITA LD
%7072, Mid line shift \ZBI L Cl%, % L2958 %1, 1cm &
51029 1, 1em LLESBBITH Y, FEEITALD LD
7. MBEDOPEIRICEILC, LEAT2/4 61, 1EIAHS2/5 61, HE
A32/5 6, MEA10/22 6, NEIS 4/4BITHY, wIndbh
HEIRED P72,
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Table 4 A. MRI findings of the patients with seizure (S group) and the patients without seizure (Control).
B. CT findings of the patients presenting sulcal hyperintensity in MRI.
S grpup (N = 20) Control (N = 40) P Odds (95%CI)
A. MRI
Sulcal hyperintensity 9 (45.0) 5(12.5) 0.009 5.73 (1.58-20.73)
B.CT
low 0(0) 1 (20.0)
is0 2(22.2) 0 (0)
high 0(0) 0(0)
mixed 7(77.8) 4 (80.0)
niveau 0(0) 0(0)
4. BHF MRI Hi{§PT 3 X O CT Br i & OB % QLB ORELR ETHIFI S o 72 L biiz. & HITE

FLAIR i 5§:(2 3517 % fi# o> SHI HBlix S group TIZ 9 #
(45.0%) THE® 5N, Control TIZ5H (125%) TH Y,
S group THE (P =0.009) (2% <AL 5T (Table 4).
F 72 SHI A3 & S NEFO CT TR & OBRE IR 5
& Sgroup @ 9 FITIE TEIAS 2 B1(22.2% )M B3 7 51 (77.8%)
T, Control ® 5 BITIE LIIAS 151 (20%), M 7% 4 51 (80%)
Td Y, FLAIRSHI i A& 23 2RI TIE, CTHi RO M
MAE DR A% %2> 7z 1, FLAIR {42313 % SHI O R
WEAEBGR R (R CRE R E T IIR & e h o 72, F72, noncon-
vulsive status epilepticus T& & & 5114 & 9 7 FLAIR {412
BULREDOERETRELAEO R0z T2 T Wilg%
5 <COMRIT, AMEIC L b 79 BRI R MEE C QIR
I OH WA MG L7255, WTNOREGNI D AL DL o7z,

z =

CSDH #1281 2 W BEOBIKIIME * B 2o 72,
FERIENE DS PHEE X BB D 2.6% TH - 72, BEOHETIE
2.3~234% A0 5 LG SN, MEICL ) K& RERE)S
H BN, TIUIMEIEE LG OB R HEEIME O EIE
FER TS EDE N & s AHEOERE Ebh s 77,
F 7, EROBEEIZILYIETIE56~70% L MBS TEY,
N TOBEIZ H_IFRICHEETHS 7. BIfE, SHEHYIL
&R FAT DM IR O T 2T T AP A (AED) #4504
EVICH L ClEERD D 5%, EABEENEETIE RV
v HH R AED ORWE 2 2B L <& I3 shTw
Y BRSO MBI LTk, SRR TIs
FHEGEBRTIZIE R A L 0720 DIZ24% T, fiifglcAh L o7
FENEIIHHE DA 72 < 0.4% T o 72, FRE I % O F S S
LhRVETHIHRELH LD, HiEORBBEHEORE S
LEAEND EBbNL. CSDH OFAEI TR MG O DEH:
PRI B 7%, 25~48% I3V A L O bR Y,
LIl OREES TIEB S 2 BRI ME O BEA A ERR C X 72611
40.0% TH o725, BN BT TH 55, FEmiEDL?

BEOFOATICB L Cid, BHESMEAE 513 v, immediate
seizure (24 BEHI IR %), early seizure (7 H LA,
late seizure (8 HEMR) 7% EAMEZD b DIZ & B % ZjET
LUENSH LN, SEOBE TRV S g Lo
XA AL A & D 2 2o 7.

RO U AHFICE L TlE, MERE CA Uz EEIc &
B BT IR O, KR B OB, MIERRE ORI
EX ol ) F = A EDEG-T A TRRER, T —H
JEBNI ARG R B ME £ O seizure 25EHE L T\ 5 T 1
AWM SN T Y. SEOBRE O FTIE, K8 S group
T, WA ZE R < & BT o BEAT, BRI o BHEE F-f7 <> CSDH
FMOBEE, 728 EOMEMRCRIE, MALFET TS
ENAED SN, AT S P OB EDIEREIRFE . L CHEEL
MAETZEZ & 2 B AN O /BRI O T 72 & %
7oL, WEPFERSNLEEHSWEED 1oL LTIl S
N7z, CTHTHRLC b Ml MR B AT S group T2\ M B[R]
MWAREDENIZZ EBLRT DA TH 72 L Lah b
Z D iZ Control BT H %  OIEFEREN D D, FHFEH O
ERMEICT A LI TE LD T

W2, FEHT &L, BEE MRI © FLAIR Chxii o SHI
Hi % 23 2 ERIDSERE S group |ZHHEDE D - 720558 F
L. glE, SHLIZHFJER < & BT M, IR I imAs
JE7: ETCAEDLETRTH LA, MHIMEEELES, Rk
Wa L4 B, WMETGER, SMEeETbhED
SNTWVE WY ot % B3 5 M2 BE IS A
FENTVRVY, BIROER < b E~OEARE VIZ &
LR, FoEBMENC L b ) IXH VI, B OEER
DIED EAZZ S X BEFESHEN I TWE. ThE TS,
SHI T i & CSDH DHFE#EFENE & DB M LI B 5 % il 13 7
VTR TR 7 B EE AT H 05, MBI & o T
A U7 ENOEHFC L), #IROERE S < b R~O & AF
NC & 2 BB A & 72 LRGSR SAEOFF & & 72 L7z B
ARBENG. F72, FFFITHIRER G SHI % 5 L 725E 6l
DOCTHIRZRS LADbEL L EOFEIC, DS CT
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TOIMED M E23%) 80% % (59T 721TH 5. CSDH IZ
BUF % & g A B A HE— D i A8 Chen 512 &
D &N, Mtk ORENT CT Btk MBI ik DR
X5 %P AED OGO BEIZTRE EHE L TW5 Y.

L 2 AT, CSDH BT Z I, M ANEERE L 70\ s,
MEAIN S TR T % mi 7 EIERERED B 278, &
ORI F 7258 2R S LT 2w, IR RS o Ak
B L OBHIE ML Tl tPA (tissue plasminogen activator)
OMWFREA & FWATTHE L TB Y, B & IR O
BRAEMALAE LT3 O F 2 /MG L E T PAF
(platelet-activating factor) & BIFRT % 2 7p & ik 2 B 5
THEWMESNTVE, SHICHIRD S mild, WE- B
HMEBIL 2 oA, S Y 375 (arachinoid barrier layer &
dural border layer), IR A#EAAET 7 — 7 v fED S
P OB U IS & Y BT X B LY S
&SN, IMPEIXRERE T C b RN T 72\ dural border layer @
T A RIE & ) NETH L L DIERLH 2 7.
WEILIZE L, CSDH (2B B IMBEDR I, k), 25
1, ML I b ReRk 2 AR BRI MRS 2 8D 2 JE DR
PHIEREN TV A,

CSDH 12 B1F % CT W% M B DN SH 5
LWEIN TV, FERMERAZ L, 747 ) =7 Vi
EAE L, K2 LD B 2 - 28t 2l % 5 < A2
REEONEYTH Y ™ 18, LEOMEE { 5T,
tPA JEFEEASD o & § 75 <, PAI (plasminogen activator inhibitor)
Db oL b, bok MBEEELIEmNYT. BRELLT
FDPs (fibrin degradation products) I M BITE - & i
FEDSE <, AREEY) O 55T FDPs 2SILTE&E R, Ifi/IMK G4
747 EAFHIEL, tPATEME S5 ISR P,
% 72 FDPs (2 MM #H A iE 1% & D DT, fibroblasts D% % 9
3L, MEDBEREIZS 2hboTwnd el ETwn
2% &5, MEORIZHE LT H#d 2 HEAR ST
BY, 2EE» S 2L, ARIZIMEICZL L, FHEIES
DI ZNFEE, S 20, Bz YA 2 LTHEY, m
ErEECEAESE. INSOFEH,S, CSDH Ol
FAESEEICB LT, EORIEASEE T, Z@tkoH 5454
i % 38 L CRIVIEIZE D FDPs 252 L, MIEREIZA Y 2 A,
ZORPIC LV EEL DX B TWREES BRI TY
Z) 8)29)30).

Lo TciE, SHIFTR %223 256, CTHROM
BIPEEE o722 L, ERICHKD 2R TH 72, MH
ML D 249 | & L g Pl A S g L A 0 B o> T & ) B s
HY, ZONEWDH L FDPs % 5 < ORI HIEIED 55578,
TSR MR 2253 L, BNSEE I B LIE L, R
B4 B EDEZ LN, ZOIKIA MRI @ FLAIR [ {§ T SHI
FRZET500LHEl s Ng. SROBENE, BN
FETHo72720, HEMITITER DTS LIZTE RV,
AT & 7B R CT/MRI BI{ET A2 SIEE L, &512
IR AW OIEFZ 5T 7 &% B 2 7\, OB ON
A2 SRR §REEERD.
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KASLOFEEIX, Stroke 2013 THFE L 7=

BE IAHEIRE 2 OB v el v 8 — K
HEL&IRbE, MIREE SRR MBINT IR, F7omat @ mIc B
FREZ W SN U R P IR Y VI SRR A e
LET.
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Clinical and radiological studies of seizure in chronic subdural hematoma
—case control study—

Shuichiro Neshige, M.D.", Yoshinobu Sekihara, M.D.?, Norihiro Ishii, M.D., Ph.D.?,
Michiyoshi Sato, M.D.”, Shinzo Ota, M.D.” and Masaru Kuriyama, M.D., Ph.D."

PDepartment of Neurology, Brain Attack Center, Ota Memorial Hospital

“Department of Neurosurgery, Brain Attack Center, Ota Memorial Hospital

We studied the mechanism underlying seizure induction in patients with chronic subdural hematoma. In our study

population of 1,009 patients with chronic subdural hematoma, 26 (2.6%) had seizure-related complications. Six of them
had already been diagnosed with epilepsy (4 patients) or suspected of having secondary epilepsy (2 patients) after expe-
riencing traffic accidents or cerebral bleeding. Twenty patients (seizure group) had been tentatively diagnosed as having
hematoma-induced convulsion. Of the remaining 989 patients without convulsion, 40 randomly sampled patients were

included in the non-seizure group by matching with clinical terms. Intergroup comparisons showed that patients with de-

mentia were more common in the seizure group than in the non-seizure group; however, no intergroup differences were
observed for other clinical parameters. Radiological examinations showed that bilateral hematomas were relatively more
common and sulcal hyperintensity on FLAIR MR images was significantly more frequent in the seizure group than in the

non-seizure group. Interestingly, many patients presenting with sulcal hyperintensity exhibited mixed-density hemato-

mas on CT images. These findings suggest the mechanism by which hematoma content infiltrates into the brain paren-
chyma and the subsequent induction of convulsions by the stimulatory component.

(Clin Neurol 2014;54:869-875)
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