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Usefulness of Dynamic Subtraction CT
for Intracranial High
Density Lesions

Ryo Takagi, Hiromitsu Hayashi,
Taro Ichikawa and Tatsuo Kumazaki

Dynarnic subtraction CT (DSCT) using a high
speed Rotate/Rotate CT Scanner (Toshiba Xfor-
ce) was perfomed on 10 patients with intracranial
high density lesions such as brain turnors and
vascular malformations.

In comparison with conventional contrast en-
hanced CT, the technique of dynamic subtraction
CT enabled us to evaluate rore clearly the con-
trast enhancement of high density lesions and to
separate more easily the lesions from hematoma
and calcification, which are shown as avascular
areas.

The results suggest that DSCT is a valuable
method for evaluating the contrast enhancement

of intracranial high density lesions.
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356 SAFRGAIIC 3511 & Dynamic Subtraction CT (DSCT)

Fig. 1
Reconstraction image R has been obtained after subtracting the image A from the image

DA R

b

Subtraction image of phantom

B. There is no misregistration artifact on the reconstracted subtraction image.

A B 12 32 Xforce (45 3#:Y Rotate/
Rotate 53\) TH 2. A#EHIZ A » 7)) > 7
AV, B—Ha#GaE 2 X » > A TRETH
1, dynamic CT it 2 ¥ + > fl{KIE#ER %2 0
L IBEYFTT ol AT A2 EHTE S,
FRRBEHC 2> T 7 7 > P —LERF HfTL 72
A, AEEREIC BT, — 75 AL B T
Z % 4 > 3 1% 7z misregistration artifact |2
ey 5L, R IF7 subtraction 1& 4578 & L7z

At )~ 1]
m = IE'

Contrast Medium injection

.W’SS‘W

(Fig. 1).

BAEHEZETOMT A > L FHTICHM CT %
Wel% L 7294, 2% 30 L o3 v — I & 5%
5 L T single plane ¢ dynamic CT %17 - 7.
COBERA & L TIHERIR L D JEA A > pEaE A
iohexol 300 mgl/ml % # [ 5 ml ®»# 4 T 50 F

212100 ml # B EhE A E v TEAL, HiE
(ZERIE ARG 5 B & 0 i, 2% v > B
28, KIEEME 2 FCRE 8 Mlovsiifk 2 X v > 24T

25 25 25—, 25—, time
B s c WV
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I W) r
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| 1st Subtraction image |

Subtraction

|2nd Subtraction im;@

Subtraction (=
|3£~7th Subtraction imagel
Fig. 2 Schematic findings of DSCT
HARE RS #54%% W55



FAR

Stz BLICEMIZE-TIEL 2, 3, 54%D
Z %y %&BIL 7 (Fig. 2). dynamic CT ¢
T Lz, SHEEEAN—TILIIEE LR
Bz CT#HE£2EML2, 274 2 Riz4eplEd
10mm & L 72, subtraction {§i3&&#1HEAE R
NE—EgE R 71EE LT, e ZEREER
& O T subtraction 35 Z ki X - THEEL
7z. 188 17z subtraction 1§13, @ O BH - &
#CT, BLXUWMRI & lE L, oK AEH
Iz DWW TRET L 7z,

& R

B, &% CT, BLUDSCTIck3RED
FEffilc >\ T i3 Table 112779, DSCTic k)
SH TN O MRS ZB I L 272, BE
AR AN, AIRb7e 2l & ) ERILUE A £
T84, BEOEYCT CREETH - 12JE
EER D RSN R OF EH A L ) BRI HEE L
25 L9272, AVM fEETI A KL< H
¥E A7 A% subtraction & #1 avascular area & L T

J&

fih 3 4 357

e 5, nidus ZBABICHET 5 2 E AT REIC
otz FIERNEORER TR ERWE
i, subtraction & #1, Z OFMiIAT avascular area
ELTREMENEZ Eh s, B dynamic CT
1o Wl L 2RI & B 2h R aE o B 2o SR
CHHATH - 2, EBERIEEOREN Lo &
HHARER) T3, MmiEiZ DSCT Tt avascular area
&L TR b NIEERIE &~ B ICHER L 2, B
MBLUERCT b5 MRI T HIE R T
& - 12 ME & MEFED B TRE T - 72, £ 72,
R LD CT FFm & SN T\ B ELIHERE OWE
o BT L BIEE A @ artifact i3 subtraction
3N, RZEERIC BT A BRI L ) BE
MERIEDZEHNTRTH - 72, ERHEA
#,2,3,5 0 L BVRHIZ L HICLzd v, &
FHOENZ & % misregistration artifact 77 H 32>
ook - 7298, FH#io subtraction 1% & iR L T
BRETLZ TR E22E hh o 72,
fEG 2R
(Case No.2) 29/ B

AR I

Tablel Summary of patient and CT findings
C T findings
C sex  di 2
e direas nonenhanced CT contrast enhanced CT D S C T
1 69/M gﬂggﬁfi‘f’hf{gﬂ UNg high density hematoma unclear ringed enhancement
2 29/M cavernous hemangioma high density lesion uriclear peripheral enhancement
3 60/M g;%tgg:ams from rectal high density lesion unclear ringed enhancement
4 59/M glioblastoma " high density lesion slight enhancement ?  diffuse enhancement
5 68/M lymphoma high density lesion enhancement ? strong enhancement
: multiple: calcification contrast enhancement AV M
6 S57/F AVMwith ICH high density hematoma  of nidus separated from hematoma
aq Venous malformation p P . ! Venous malformation
7 34M (Angioma?) high density lesion unclear separated from avascular lesion
: : e naleifinat vascular anomaly Venous angioma
8 49/M Venous Angioma multiple calcification suspected (caput medusae appearance)
metastasis from thyroid . . ‘ strong enhancement
9 72F cancer with ICH high density hematoma  unclear separated from hematoma
10 22/M AVM multiple: calcification g‘f’:}gﬁg enhancement 4y

DSCT : Dynamic Subtraction CT
AVM : arteriovenous malformation, ICH : intracranial hematoma
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(Y

Fig. 3 29-year-old male with cavernous hemangioma
(Case No.2)

(A) Unenhanced CT

(B The contrast enhancement of the lesion is unclear
on contrast-enhanced CT.

(© DSCT scans reveal the contrast enhancement of the
lesion.

Peripheral enhancement is seen (arrow).

Bl CT 2T, ZERTEAZEIC ARIUE % 29 2 I8
TR 2R 5, &% CT TREMORMIE

A BB TH 5 (Figs.34), 3®). DSCT iz
T, BHIRABEEI & 0%k L 1) Boash i+ 320, #
IRARTRN] £ TV iRgugs#H 5 s (Fig. 3(0).

(Case No.6) 57 i

AVM i H A

Hiflh CT iz THRIEZEIC Sk ARG & A %

SIS ICHEORIRIUR 2 #2oH 5. R CT
TIZHEBCER Z L5 nidus D LM 5 (Fig.
4(A), 4(B). DSCT Tlinidus b Lk UF#zE L 72
BhigIROREH AL VB CH 2, MRS E S
DM B 1Z avascular area & L T b, B
M & AVM o 43 B A5 B T & 2 (Fig. 4
©). ERMMAT %, ke S N2 %L avas-
cular area & L TRl &5 NIERENFHI B &
Z DR OFHATEETH H (Fig. 4 (D).

(Case No.7) 34i% B4

BRI A TE (GHCHERIR) 35 & OFHEARIR i s

DEFRE
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2 o “
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16ETHEHEMOBEES ). HHiCT o THEY

P A mRIUEA B E NS, ERCTICT
516 00 W 30 SR 13 RWIME T b B (Fig. 5A), 5
®). DSCT iz THE #1l o w5 RISk 12 avascular
area & L THEH S N, WIGEIRIZES vy,

i OREE: & g2 L R ETH BT L L
gtk E R B b L7z, FRAE TIRNT A B
WY 2 RFEME GEHER) A HE S
5. EIERIC b T 2R Bash R L g s
B, SR I 003k v~ B A 5 3 il PIERIR 12
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(C) DSCT scans demonstrate the nidus of AVM more
easily separating from hematoma which is showed as an
avascular area.

(D) DSCT scans post embolization therapy demonstrate
an avascular area (arrow) in the nidus and decreased
flow which represent the effect of embolzation therapy.

Fig. 4 57 year-old female with AVM and ICH (Case No.6)
LBl EEZ LN, BIRNEEDEHEEDN FUR R (FLEERES) 1o C B R R 4 Hi ol o B

7z (Fig. 50). T REmE (3 H#K 12 EdH D, HHCT Iz TARTEIEIC BRI 2 @ik
MRI B f il T LR S N, FWRENE WO % 3B R L & F2i L 72, &3 CT Tld i

Wic & D FMIHATL 2 2o 72, WIS PRI AR L 2 % v, AEREEIC 3R
(Case No.9) 721 %k WHEESIREH T AL EH L (Fig. 6(4), 6
RIRIN 0 e A B). MRITIZARTEHENHE X AT H — %

FRL6444 H25H 27



360 SAFBFHIEUC 51T 5 Dynamic Subtraction CT (DSCT) oA7H#

Fig. 5 34-year-old male with venous malformation
(Case No.7)
(8) Unenhanced CT scan shows a high density lesion in
pons.
(B) Contrast-enhanced CT
(© DSCT scans demonstrate an avascular lesion in
pons (arrow) and reveal a drainage vein penetrating pons
with surrounded diffusely enhanced area (arrow head).
mixed high intensity # 2L, Gd-DTPA ##i:1%
HRIC BEEE D B IRRN R & M 3B b DRI
WEIZHEFL 2 2w (Fig. 6(©), 6@), DSCT
IC CTARERIE D JIRUS T avascular area & L
THHE N, ZOWNERIC BRI X 1 5% < i
SNBHEEEH S (Fig. 6®). Aikic L0
LR D REE S L ) e Wi hsig b iz, Atk
FHEEWRZE DR L EeRE B & 2T L 72,

z =B

HEERELHE CT IC B W TERIUE % 2§ 5 W23
MIERFIRAIARTZE B D, 2 b HIEE=e i
B AT 2 HERRL THE v, 70
&0 LHh, REER BAR DB IRh R ) S A PR
ER BT L LIFLITERENS, 40, BRI
fB% 2T 2WENTHIES L VHBICHH L2
Wrgg o m % x4 %5 B& T, CT [#i{% % subtrac-
tion ¥ 5 K& RAZ % DSCT 5 & MEfk L 72,
Hiflic CT @i{% % subtraction ¥ 2 &HAlc DWW T
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B LRI s 2 LT B B, misregistration
artifact OFEHIEWICHH L, HEBEHIC BT
B b L ERIR EFHEICE 2 9 2L DTl e h -

7z. dynamic CT | [&— Wiz 51 3 @& #Hl ok
R L HEB B TE 5720, WEOREHFN

AR IcEEN 2 RAEBE L F 2 5T 299,

dynamic CT [H{4 % subtraction ¥ 2 #t45(% 1988
£, T LI &Y E--HaEgEEzEs CT ¢4 5
Toshiba TCT-900S # H\», HEEIC BT 5 EER
BB L B LT, IR 18, IR
fi] 0 # T dynamic CT # 47 v», subtraction {4
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Fig. 6 72 year-old female with brain metastasis from
thyroid carcinoma (Case No.9)

(4) Unenhanced CT scan shows ICH in right frontal
region.

(B) Contrast enhanced CT scan shows no enhanced
lesion in hematoma and a small enhanced lesion in right
occipital region.

(©) On T 1 weighted MR image (SE 500/20/2), acute
hematoma is demonstrated as an inhomogenous hyper
intensity lesion. A hypo intensity lesion in right oc-
cipital region is noted.

(D) Gd-DTPA enhanced T1 weighted image shows
slight contrast enhancement of right frontal lesion.
Strong enhancement in right occipital lesion is also
seen.

(E) DSCT scans reveal an enhanced lesion (arrow) in
the intracranial hematoma which is showed as an avas-
cular area.
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# cine #R # AWV THEIIYELEE§ % Dynamic Sub-
traction Cine CT Angiography & L THI& T#
HEINTWEDY, SN e H i L 72 3E Xfor-
ce b A—H MR EE 2 X » > T HE T, 4

B v 2o B F oKl iz & 5 misregistra-

tion artifact (247 ¢, subtraction #:12 |38 L
REETHLEELN, HBRAICEWT L LRI
ELUf7% subtraction BH& % 1%2 Z 5 TE 22, 4
Bl M TIZIAZE IR BEIRIIURE 2 L, s
R DA 2R 2 MH L, BH D
dynamic CT R 4 HIZ 1 2 X% %> 2w
WA 7' 0 77 LI TR AT - 72, ARERAY 70 R RY
SEREICBI L T3 T & Ot & i L4 %
Lo, ERUEE 2T 5 RAE R s F o H
EREHERX O FHE L 2 I TRETH - 72,

Aty L7z DSCT 12 & 0 453 2 @i i3 &k 11
A7 A4 A THY, subtraction 1% FEHERIC BES
HIFIL 5~64r L M <, MAMRT EED L B
R E MR T2 2 MR TH -2, Tk, &
ETIRBEEROWH L & ICET 5 M LE Ly
(, PERDHEHB L &R CT 1o 2 K & 7
BREOHEKH TRE®* KT I LN TESL Y
&, ERERMATEIZ G b 0 EFRE Lz, G
Ti3, B MEMoMmE2 A6 5 & 9 2 EREH
L Th, AEIEIEEL L THaMNET
& L2VHEORC-BEERIBLNL Z L7
FIBH L 7z,

—%, BRSIcBT 24E0ERE LTI, —
WO E L 2B ot v vy EabiFbh
5, eI mELRL I (PEL) 2 %2 b0
72 W2 T DSCT % MifTL Tv» 228, BE 2%
cm 2 B SR EDGAITITLMHEIC bz 2RI
SREER S 223 H B, 2k 20F, ImEL A6
T B IEHEPERZEIC BT, MAED R &
B & —B L e WTREME L B L Th 2%l
T bew, Lo L, RETRIHREICET L
FnsA7e <, FHERGENS: % MAR T 1% 12 3Fili§ 2 =
EIFTE, EEHloekRs RS 2 FET L,
BDBELBITTSZ EHWEETH Y, SWmEC R
SRBICHE L TCHFERICHIETE 2 0L Bhbh
2. ARIRETRRRDTAMAHULEE & % BREFIC A

30

L I+ multiplane-dynamic CT # F\» 728 2 5
4 2@ DSCT #:5¢ helical CT # Jv>72 subtrac-
tion Pz & 2MET L ML HE 2 b,

F 3R A

FEER AL CT i TRl # 2 5WZ8ic it L
THEER R & L 0 BB HEH L 2Miheolm -4 ik
% BT DSCT ##% | 72,

- R % 29 2 TS PR ZE O SRR 5 o) il
IZH R REETH 5,

- FHMIC 385 7 dynamic CT L REETH 2
fzeh, flELWRELETH 2,

- MY RERE R THEAT L 9 2 Z & TRAERE L L
TOMIGL-HSEETH 5,

- EHRFRERGIC T AR D 4 <, M T E
IZREOE VBRSNS,

PlE &Y, DSCT i3 Bl CT iz T &Rk
AR IR D TR R DR I AR e eAE Bk & b
iz,

Fae 2 DICEA, ¥4 % R T % B 72 AU
MRS L O AR S AT I B IR 3 3
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