B ARE T H - fo AP T MAER AIER O C THi G0 &AM 515

B TEE T H - 7o S HEBENE T 1 fd Bl ASE B
O C THE{&RD b AT AL

= &

B AHETH » o BB T miE2005o CT i
X BT R EE Lic. 7o b ECIRmER
X 171 mm LA b, [EPEE shift 16.9 mm LA E,
shift/ MfEE 2 2100%, EIEAE9. 3% L #EH
RN OIREE S Lichy, xR 3 2EMIL1
il (5%) THhote. @A, TR CT
bz b cEHUED P ED 1SD iz fofE
# 4z 5388 L7z, Herniation (7 ffl), paradox-
ical movement (5 f), nonparadoxical move-
ment (6fl), rotation (8 ), dorsal displace-
ment of upper brainstem or lower pons (13f),
ventral displacement of upperbrainstem without
displacement of lower pons ( 2 ff| ), dorsal
displacement of upper brainstem and ventral
displacement of lower pons (2 ffl) @ type (2>
i, WTHR LIRS ZBITET LT S
Mo Tthy, SHEETOECSHEG, ok
572 CT FTRIITRICEETH S L Bbhui.

Key words: 2P0 T imiE, CT, BZfL,
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Mass lesion 7°7 > b Lz & Y, intracranial
pressure (ICP) JUAEiz £ 5 & (rix, CT (Com-

i B SE R R SR
T AL R R 2 i P A ok
RXTNLPY H T e R SR

puted Tomography) @ BU235)1320 ps ¢, 53 b
ThTw5b. MBEEMOF R ICP T#E L
WEDXHITHETT H00, BRERNLFEER
XS TH B EBBRIC A B S g 1o,
EELIFIINETT > b E balloon HKIZ LD
ICP JUfED b e b TINERLIC >V Tam U, LD
BéEz o> shift 2 ¥ o> vital sign OE{L &
WIFENCEIE L CTAE U B Z & & H o011,

KL TRINOOFERIERICESE, i
RRETH - T B VEBEE T mAE2061 2 X Ric LTF
v bk mass lesion ®FE, 7 b ERREALICEE -
THETBMBOEME CT EELTHIT L, B
RN THZ EERHBE L.

5 Py
(A) RHEMICEATAEREOCRVHLE

Table 1 Age distribution in control group and pa-
tients group

Age (y.0.) Control Group  Patient Group
<20 3 2
<30 3 5
<40 1 2
<50 2 3
<60 8 4
60 < 3 4

Total 20 20

Mean+SD 44.5+18.5 43.0+18.4

(12 male & (16 male &
8 female) 4 female)
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Fe

Fig. 1 Examples in measurements of the open-
ing of the guadrigeminal cistern. An
enclosed part in left CT image is
magnified on right side. One pair of ar-
rows that are placed in opposition in-
dicates an example of a method of
measurement.

Fig. 2 Examples in measurements of the

cistern surounding the upper brainstem
(small arrows) and a distance between
the dorsum sellae and the floor of the
fourth ventricle (large arrows). An
enclosed part in left CT image is
magnified on right side. One pair of ar-
rows (large or small ones) that are plac-
ed in opposition indicates examples of
methods in measurements.

AtEhc o xS 5200 S HENER A
L S Lic b ksz s i g o CT mifg
O HHEFT Ol (control #f) # ML#i+ 5 7:
B, HFERHE A Table 1 o2& GEAL.
FEO P HEMITA S YV — XHF43.01+18.4F, con-
trol #£44.5+18.5Y TH 5. Fig. 1 X 5z Bfr
B i A7 DI EE & L C Y (A o /2 45 o PR
el L7z, EAREEIRAE O ZELOfFE E LT
Fig. 2 o X 5z EAZRd o JBE S CA G R O
P E P THEB AR L R IK 22k~ o i Fi i
B E Lrc, MRS EMOIRE L L THRIKSE

Table 2 Radiological data in control group:
mean+SD

a) Measurement of quadrigeminal cisterns (Q. C.)
Right side Left side
4.340.9 4.341. 0(mm)
(n=20) (n=20)

b) Measurements of cisterns arounds the upper
pons.
Right side
4.241.2
(n=19)

Left side
3.8+1. 2(mm)
n=19)

Midpoint
5.3+1.5
(n=19)

¢ ) Distance from dorsum sellae to the flour of the
fourth ventricle.
30.9+42. 1(mm) (n=19)

& BPURE IO g & E L, FHfE (£SD)
FEM L.

(B) BE20% (B16%, X44%) OF > bLEED

CT Ef& ETOHA

MfE o & 50 & fERE L, ImAE o i KE A & 51l
L7z, fgsf EoN%IEREE (protuberantia oc-
cipitalis interna) & fij¥if# (crista frontalis) (Zff
Y 50% CT ECRREL, Zoff L BaEdE
WO K shift ZEH L7, OB EE 2#~
Loy, NS & septum pellucidum @

& DT Mg LA (R°) & LTRDL.
CHRICHEFTTORE, A7 TR THIOA
B, B4 high density area HE7e Kz oWT 3
Hiit L7-. Suprasellar cistern # % 7T, pons
RO £ Y O R TRED BRI HE T & A
WOk THA Lo EF L. SRoHER,
control #f Tk [PFHEEISD | L EE#z
THE LIS EE [Beho ) SHELL. T
N BRIz OV, IERRSER A shift 16.9
mm L Eo o (S), MiENEL 17.1 mm LI Eo
to H), *7r2rmMEE &8z 540
(S/H=100%) X R 239.3°LL LDt dizous
TEWRBOHZ L L1,

& R
I.

20 N> kAR R CT A & 15 1 B J5 B oD 51

W L EHEIPHIE Table 2 o< ThH 7. K
BRHz i 5 F 9 E XY g, A 4.340.9,
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ony 4.3+1.0 (mm) (n=20) #EHE&HFHRA L E 2
to. Ele kB oEb Y 07 EEBOE X
£4.2+1.2, p585.34+1.5, & 3.841.2(mm)
(n=19) ZEFHEANLLEE 2. F4NHEK
LHBIRERA~OEHT 30.912.1 mm 251 #iFH
EEZ I
Im.

A, BRERFRR

Acute subdural hematoma 204 {51 o g K FT R,
DELwE Table 3 [T/ L. E/EITFHE
16X ETTHS. Finfrisbhic0ix126T,
titg CT 7 fTlebh Dz 8l TH%. Lucid in-
terval #iR7- case 4 LI4tix Glasgow Coma
Scale (GCS) 8 L FoiEFI TH 5. £FHHIE
0.04A 7 5&E90.000 TH Y, F#8.35+19.51
AThd. ZHh o AR E CORRREIT 2
3RFRILIATH 5.

B. 7> E®FRR (Table 4)

MmiERE 3% 4, 56ITAMTHS. Case
2 CIEAMIEER KO MIERE, case 14 TiXif

M MAE T b AR BT K E D > o, MED
EXix 5.0mm 76/ EFE VO T 22.5mm
({H L case 2 TiIAALAEFHET 25.7mm CTKY
Y — X k) THoto. MEDE I FHIT
13.4+3.7(SD) mm (n=21) TH ~71. IEPEE
o shift 133.77°6 26.4mm TFEH 11.745.2
mm TH - 7c. Septum pellucidum o & K{REH7
AEX, 2°~10°CTH Y, FHIX6.8°+2.5°
(n=20) TH »7=. Shift T 2MEED LD B
BRI MERE TR DO27T.4% % 5
B, ThEDLL L40%75200%I2B X AT,
S, H, S/H, R &3 _RTHITIERFF200 1 6
Thote. HEBIMZIOlICABNL. 5D 8Hl
EEERC 1 FITEERTICAShe. HMA~D
ERORAF 2HNCH LNICOBTH 1. S5
7 ' KT HMEZ1FIIC AR S 4, A6 LR
f#i% case 3 TIXAATHMEALS, case 12 Tidh4
% EATF, case 17 Ti3HEA%, case 18 Ttk
JERZ R OVRITSAE R OMETRETIC 2 2 o b fe. Case
19 TiX contusion Mz &, case 20 T /A fl

Table 3 Clinical Summary of 20 cases

Age & Sex Surgical Survival perio
Case No.
(y.0.) Treatment (days)
1 41M yes 2.00
2 63M yes 8.00
3 76M yes 6.00
4 26M none 0.25
5 35M none 0.37
6 26M none 0.04
7 38M yes 10. 00
8 5TM yes 90. 00
9 30M none 5.00
10 76 F none 0.08
11 52M yes 7.00
12 17"™M yes 10. 00
13 18M none 2.00
14 41F yes 9.00
15 23M none 4.00
16 62F yes 0.70
17 43M yes 6.00
18 24F none 2.00
19 53M yes 4.00
20 59M yes 0.50
Mean=+SD 43.0+18.4 12/8 8.35+19.51
(M:F=10:4) (yes/none)
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Table 4 Radiological findings in 20 cases

Case No. Hematoma midline Shift/Hematoma Rotation
side thickness (H) shift (S) (S/H) R)
(>17.1 mm)* (>16.9 mm)* (=100%) (>9.39)*
1 R no no no no
2 Bil no no no no
3 L no no yes no
4 R yes yes yes yes
5 R no no yes no
6 R no yes no no
7 R no yes yes no
8 L no no no no
9 R no no no no
10 R no no no no
11 L no no no no
12 R no no no no
13 R no no yes no
Bil

14 L>R yes no no no
15 R no no yes no
16 R no no no no
17 L no no no no
18 R no no yes no
19 R no no no no
20 L no yes yes yes

R: right, L: left, Bil: bilateral
* Values are larger than mean+1SD

Table 5 Radiological measurements in changes

cistern arounds the brainstem

€. of upper  Distance between 0. C.

Case Basal C.  pons N Ven and R of the brainstem
R M L dorsum sellae ~
T T T T TR S ¥ R
®OO®
2 — N Lag N - - - @ 5O
3 - N N lag N *Larg N 2@ oD ‘
¢ - - = = Larg - Sm 02.® «i> A
5 + N N N Larg Sm *Sm 3@® ®L
6§ - - - - Larg = &= ©® B
T = = = = Larg Sm *Sm D.® ;(5“)
8 + N Sm N N - A 2@, ® Qx
g - N - - Larg - = 2.9® ®<:>l
1w + = Sm Sm N N N 286 . Aﬂ)
1m + N N - N Sm *Sm 2® -4
®EL
12 - - K - Larg = = ® ;
) @1
n"nm - - - - Larg = = [OX(3R ' OO
“w - N - N - *Sm=*$m 0] oo ‘
15 = N Sm Larg Larg *sm - 3.3.® m o
16 — lag N N Larg - Sm 2.4.® l Q(I)
1 - = = = smsm ® mgl
w - - - = Larg - - ©.® 5)\
1 - N KN - sm sm *Sm X0 C:)‘/:b@
W - - N - lag - - ® -
C:cistern, ven;! icle, 0.C. cistern, —:di +:able to be measured, N:within
normal, Sm: <mean —S0, Larg:>mean+8D, *<280, p ical movement, -
d:dorsal di V:ventral , forsal ity } of the brainstem.
ventral side

Pattern of displacement

Letters in circles indicate the side of the hematoma, Arrows show displacement of the brainstem.

Numbers in circles show No.of groups used in text.

movement,

S K EEE 6 licEED B ke,

C. M4EEZEAIICBIT A (Table 5)

(D Herniation Group (7 ffl) : H:EC i A4 5%
L, W7 € R o &I in 2 <Y iR &
H% (case 6, 13, 18), fifll & & 5L (case 4, 7,
17) L7efil, EfifdedhRiio 7 @0k &
P9 AR o B ME Lol (case 14) &l 7
b EOEMITERT A S beifimeT 5
Case 4 Offi, \Shm—2THLEDLNDEDN
TEHR6GITHD. LLFIER R OER T RZE
IZHOWT6HHOENICEH L.

(a) RéEEIA TN

(® Paradoxical movement of upper brain-
stem group (P&f) (5 61) : ORIV f s
PEEL, mEMICEAKE S ORI
FEA B i miE SO MmER L v K& o
(case 3, 4, 10, 11, 16). ¥+ b EATR® 5 %,
ThoOFEWHZFT RIS fld 2 flicosi b,

® Nonparadoxical movement of upper
brainstem group (n-p #f) (case 1, 5, 8, 9, 15,
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19) (6 ) = i Kol oo PO e b il <o bz fdis: 7
TEEA MR O Z SIS TRIME E 72k TE
%5T250TH5. 7 b EEMERHFTES T
NDERDHLNBEDF 6 FlIF2HTH 1.

@ Rotation of upper brainstem group ( 8
) : GO & B RdE R A s a2 £
AL L #RIE I TR EANS, ~L=TH
(OB & e\l TR L 7o, Table 5 o AMIC K
TR Lo AR o 2R h B & o 3 o
(case 3, 15, 16) =, 2FE D5 b 1 HEDHRIENL
LictHlEI NI D RGO, 7 b EEME
TR CTh2B 65D 8FlF 3FITH
-7z,

(b) JRMRTE T D RMER AL

® Ventral displacement of upper brainstem
without displacement of lower pons (2 ] : case

8, 10) : = OB B RdEE A BB T W ~F I IT
S ey, OOy EEMNANET B —FTE

A EKR EBIRER - OFEITETHIHET
B5. WThofls T b EEMERF ROV
NRH LN BDE D - 1.

® Dorsal displacement of upper brainstem
or lower pons (13f3)) : EA7AN#: X3 EEMHANE
N SR RN N A B ok - Sy g = ol o VA L) R
7 ERENIEFE D £ ERE AR L
M3 b 0 &L R ER & RIKZER & o fRjE
NRELRDBEME LILBATHD. T b EE
fLEBHFTRO > b ThERR2ELERLICY
DIFBIFBFITH 5.

@ Dorsal displacement of upper brainstem
and ventral displacement of lower pons (2 i :
case 2, 19) : ®D# A FITHE 4 =,
PBIRZEEIC TS < (case 19) 7% (case 2) D
e ndRHTHs. WThoflsT o b EEH
7o Rid e s - 7o,

® &t

F v b b mass OEERE 2 MR T imiE
DEIRLINTET ZEFHENEMN TS Z &
T %. Cooper H¥ (% angiography DFF R s
57 v b EoEdiEE shift o K& J3EFHE
AR L THEB L h - ko &k ), Becker
Y miEEEAEREDS CT FTEA~S 10
mm LAk, Clifton 53 (&5 MEFICid 12 mm

HFARKER

PDEDY 7 b ERTHOTFELATRTHL L &
BRTE. KX THRICT > b EOFERAR
mass lesion OFT R iz#k 5% o CT AR & 121E—
HT5. AV Y -0 L5 REEGH T MEREAS
Xy Hv 7 b REGHEILHERND 2 (40%).
ZHEKRE OB T3 Tic diffuse brain swelling
Al A Ui ER 2 & & BB R A
TWhlehEEzbhb. EFEEDY 7 bovh
S EDLT L AEN B ThH HFT RICiE
EoonieWEEREBRbNhS.
cziea st CT EoBMEMOFT RiZVTh
LERBICAE LT LE-ATRTHS. BT
T MU o BRI F i £ TORBOET fudRom R
AELC EMNRERBIR VBRI L, KV
) — XD KA Seeling 517 D5 LK@
ATRERF IR I E T h i b b 5T, R
WAETH - 12, LLTICalk R % a2 A7 o FaRsfHE
WWHELBZ LM LalehscEERHRELT
éwahé.
EENESTTE L CTITHT v b =7 24
U % K8 Tl BB Al o & HEE X iy
B, BR~ERT MKV %72 F. Jennett
5Y DF v hALV=THIRICHS &, EELD
herniation group T#% basal cistern 23H% L,
bz pons o> BEAN AR HRPY e AHE A3 R TH &
Lic@lixmflT v b~ =7 X Y B4 ek
THZDEMELER LR ERbNDE. 76O
S5 L5 BIETHFMETR S £THA G THE
EEZLNIHITHS. MORZTHOHRETH
DX 5 RFEIOFHIT A L TELDI2D,
KRNI E D L, EAIMEORIRE TH
AL T > bk space A% tight (272 126t - T
2 SESEI NI HRNCE M OR ALK T, =R
e DREYMRY 2T 55 RIS (paradoxical
movement) 23% - 7281012 = o FT HiL mass le-
sion {2z <, ICP JTADFRHEATiL acute brain
swelling 74 U, M&EOELOBETHLT LE—
T ETEBREREEF TR, ZAETOM
Tz X B HEBEARZENL A & & R~ SR ZE 3
% 2 OB AEN A U D, BRI FE
Ltz E2E%RT S, Lab ZoHgE, wich
~% nonparadoxical movements X ¥ & JE#kHAD
KA U AMBEMTH 5 2 L FERIIC T
5> T\ B0 PEOFT R~V =7 OFHD
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BRETH D, EALRKE & iR OB ) 2 &2
L, vital sign 2EHICELT 5 EEALKRLIC
BB LEEE®RT B,

N-p #» 5t 2 ffliz basal cistern 73BifF L T
Wiz b Ehn, BMERME LTCiRELT VM E
RHEOBBIEALGELZ LD EERDRS. £
BRI ix Z o AT EE O R A & R 2 1T
T T B EENC H B0 o | EC ol
BT RAVP A EE ICP ATLHET 255, M
FRLOFE T EEICT o b FETRY, BMmiEo
€T HEEO R 54 U B EHA S ERGITH S
e, ZokskloB ICELT 50
LEbNRS.

LAf7hé#: > rotation {22\ T, Stovring 519
IR DN AT v b~ =7 OE U BHATIC X
> THAe Y, Fifi~n=7 TlL clock-wise rota-
tion, % i~/ =7 Tl counter clock-wise rota-
tion tubh Bz VA Us LR RTu b, EH
5 bR O RS FHRARO R L UCEHET %
VERHDEEZ TS, 7 b ETELEEE
PEERLA 72 K CHMB O ZAUTTFE L. K H
TOORUVOROBNL L FHRAR EORRZ, &
M4 2L ELBNS.

(S A M E-P/R) 1R RN A VAR IO 1 il N Al ¥ 1 P70 L A
R Sl W, BRIRENIC Y e s to. T,
FERANC T > b AR KICE L-ETIE R
(37 o 5 N R 25 (5702 T (e o0 R 28 7. 20 o e o A
UM R s I AL &2 R THRE R Tk, 7
v b R ER AT R &2 1561 8 il k- T
%, Howell 578 (3dsso i, ZoHHIC
ML B D12 2 0 X 5 AN 2RI H
L EEREHLTG S, L LEBRANCITNG 4
AN o X5 B ER LIcHiE Vit =
OB RO THELT M EEEE LTA
TIEAIT S, RTIRHMIC I 2 a0 HEN
LTHAS.

TR TR~ L, R (B A IR A~
sz 2 FlonrnrzoBicEBL, ok
A, vital sign OZ(LT B EKARRHAICY 4
WFBLEEZHND.

ZHHDORTRIZT b A tight 1274 % ICP
Tt K Cix, SR IEdh, (a2 T
FHB LG D Z L ERTHIREEZLNSE. &
OFFHD SRR 2R ICELT 5 2 Lix kB

TR 7258 ) T 56101420)
¥ & ®

B RETH - 2w~ nfEEso CT i
ReEohL, FROERICHESE, Mg 7 b
OBATR ARV Lt &Nz, EEART
HBHE BRI

KB LOBEFIZFELI6E A AR RETES
(RERI629 2 7, HE) I\ THREL.
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A study of brain displacement on Computed Tomograhic (CT)

findings of irrversible brain damage caused by twenty

adult acute subdural hematoma cases

Hiroji Kuchiwaki*, Hitoshi Ishiguri*
Masaharu Teraoka** and Yatsuo Itoh***

*Department of Neurosurgery, Nagoya University School of Medicine,

**Department of Neurosurgery, Okazaki Municipal Hospital,

***Department of Neurosurgery, Yokkaichi Municipal Hospital

Our purpose is to detect irreversible brain
damages using CT findings in twenty adult
acute subdural hematoma cases. Shifts of
midline, 11.745.2 mm, thickness hematoma
12.4+3.7, and angle between midline and max
shift 6.84+2.5° were detected in supraten-
torium. There were 7 herniation cases,
paradoxical (5 cases), nonparadoxical (6 cases),
and rotational movements (8 cases) of upper

brainstem, ventral displacement of upper
brainstem without displacement of lower pons
(2 cases), dorsal displacement of upper
brainstem or lower pons (13 cases), and dorsal
displacement of upper brainstem and ventral
displacement of lower pons (2 cases). Findings
are useful for treatment and prognosis in these

patients.
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