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Usefulness of Multi-Plane Dynamic Subtrac-
tion CT (MPDS-CT)
for Intracranial High Density Lesions

Ryo Takagi and Tatsuo Kumazaki

We present a new CT technique using the high speed CT
scanner in detection and evaluation of temporal and spatial
contrast enhancement of intracranial high density lesions.
A Multi-Plane Dynamic Subtraction CT (MPDS-CT) was
performed in 21 patients with intracranial high density le-
sions. These lesions consisted of 10 brain tumors, 7 intrac-
erebral hemorrhages and 4 vascular malformations ( 2 un-
treated, 2 post embolization). Baseline study was first per-
formed, 5 sequential planes of covering total high density
lesions were selected. After obtaining the 5 sequential CT
images as mask images, three series of multi-plane dynamic
CT were performed for the same 5 planes with a intravenous
bolus injection of contrast medium. MPDS-CT images were
reconstructed by subtracting dynamic CT images from the
mask ones. MPDS-CT were compared with conventional
contrast-enhanced CT. MPDS-CT images showed the defi-
nite contrast enhancement of high density brain tumors and
vascular malformations which were not clearly identified on
conventional contrast-enhanced CT images because of cal-
cified or hemorrhagic lesions and embolic materials, enabling
us to except enhanced abnormalities with non-enhanced areas
such as unusual intracerebral hemorrhages. MPDS-CT will
provide us further accurate and objective information and
will be greatly helpful for interpreting pathophysiologic
condition.
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%5 % 3Hili§ 4 BT, Dynamic Subtraction CT (DSCT) %
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RRTIRAHO | BiHE 2 &E L, EEH T SEFELDD
dynamic CT % HifT L 721, BOBODOEED O #ELH %1
AT HRIOMW{E % subtractiond 5 L E AWTHRET L, &}
WA % RS IR OB Zh R A BHBRICEHE T A Z L ST &
72, LaL, FETIIRERISAEVIGESLEBIFEET S
WA, FORESHROFNE T A-01E, TREhD
W T8 1= "Tdynamic CT %4V & LHifT 3 5 DA Fkid e Ao
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HEND AT A AEIZ, 6T 2EHLNEFLRED
WEREN R A R TREN—H L I LB EI NS,
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fifi% 45 BT, H7zI1ZMulti-Plane Dynamic Subtraction CT
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CTH L UHERCTIE & b (Zwindow level i£30~60 H.U., win-
dow widthi380~120 H.U.IZf%5E L&Al - #af L 7-.
CTH {E |33 2 1 B Xforce B & U XvigorZ i L 7-.
XforcelZ T EfifZsubtraction i{£A%5 Hh 5 Z i3 Clodh
L. E72, Xvigor b [FARICF—HALEt EERICT 48
THY, REifsubtractionBi{EAYE5 N2 & & % BFERAEIC
SEFVTTHER LTS, MEFEE L T, MPDS-CT®
WAGEMZRE T H720IEE OBMCTZIRIE L, BURIL
B2 RTIREERD T RTEINS LI, 10mmF 72135mm
HIRE CEfE L 7R 5 Wi 2 5%R¥ 5. 10mm ¥ 7-135mm
FBOERICE L TIE, WEBOKE 212k > TRIRT 3
bl L, SEONRIEBI? ) B 176113 10mm I 5 ik o
T, BRMEZ RIRERSAEEL I LA TEL. 2
BUIIRZED L AT HIEFITH D, 10mmEFGE 5 K% 2
BHIGVT TRET 5 2 & TRRIIUEZ RTRER 2 TXT
T A2 EHTE. 2 BIEEWRIME % R TR VN &
Mo 727z205mm R 5 W (2.5cmDHIFH) 12 TErE L7,
MPDS-CTE: & LTIE, & L7z 5 Bl L Clige L7z
HHICT Z#if% L7212, 300mgl/mlDIEA + > A
% HEEARZ IV TSml/s O3B T50-100ml G OAEC
IZ100mIEH§ 2 Z 2 KR L, /NBIEF & MPDS-CTAS
2 [lfEfT S M7zHERIIE 1 BORAETSoml & L77) % ki
L, TEAR#E10#58 & ) table sliding rapid sequence: %
W CSHTE Dincremental CT# 3 [BE#R{E L 7. scanf¥fils &
Ulinterscank§ ] 1X, Xforce Tid 2 #scan - 2 Finterscan,
Xvigor Tid1.5scan + 1 Finterscan& L7-. B5h-&%
CT%>5 BOBOOWITEDEHMCT % subtraction L, MPDS-CT
&% ER L7 (Fig.1).
72, MPDS-CTHE{TH%, &
DFEICTEBCTERZL TS
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Fig.1 Schematic finding of MPDS-CT.
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JRERERE DR BEREE h D ZeBR O fik i I % 7260 72 EF % Fig. 3
\ZRT. EURIUE & LTS & b MBI ER O 1 5R R
DOFEL, EEOREM - EECT (Fig.3(A), (B)) VMg 5
TIXEHiE#E T4 5. MPDS-CT (Fig.3(C)) Tid, HIL¥ED
ERE I Esubtraction S 4L, JEPHDIEEMEE & FSF O
Ul & LTHI 472 (BLF, subtraction Ei{{#£ 12 TEPFADIE
HINFEE & [R5 ORI IE % 77 3 $838 % non enhanced area
LEHET D). ISR MAEZEAN M M MERIZETE L
TWABEIZIE, MPDS-CT Tl B ORI R 1T =

o1& 111

W & LTEE S, Hiiidsubtractiond b Z & T
non enhanced area X L S5 7:8, REITTHARZE
B MEHFEOEMHOFTRIZE L b oz,

AFEG) % G AA RN R & o B IAESIL, WwWiThy
M E 1 Znon enhanced area& L CEZE S N7, T-XTOHE
BlZat L CCTIC TROBEREE A R SN 72ds, MEATRINS h
TESFIURIZ 2 o 72 TH, MEOTERM S W7 IR
DEH - BERCTIC TR L R TR IR S e ho
7z

Table 1 Summary of patients and CT findings

CT findings
case age/sex disease pre-enhanced CT evaluation of contrast enhancement number of slices
enhanced CT MPD3-CT
1 42/M oligodendroglioma M.D.L unclear "'}:ﬁiﬁ&i;’;ﬁ:ﬂﬁd 2
2 55/M osteochondroma H.D.L unclear peripheral CE 2
3 37/M seminoma H.D.L unclear inhomogenous CE 3
4 52/F leukemia M.D.L slight inhomogenous CE 4
5 21/F neurofibromatosis® H.D.L slight multiple, solid CE 6
8 87/M hemangioblstoma H.D.L slight inllc:)r:&%inggus. 2
7 65/F meningioma H.D.L slight solid CE, dural CE 3
8 51/F meningioma H.D.L slight solid CE 3
9 45/F meningioma H.D.L slight solid CE, dural CE 3
10 51/M meningioma H.D.L slight - 52°g‘é 2%"9 - 4
11 1M I.C.H, (UB Ca) Hx unclear non enhanced area 0
12 70/M I.C.H, (HCC) Hx unclear non enhanced area 0
13 74/M I.C.H, (lung Ca) Hx unclear non enhanced area 0
14 54/M I.C.H Hx unclear non enhanced area 0
15 65/M I.C.H Hx unclear non enhanced area 0
16 69/M I.CH Hx unclear non enhanced area 0
17 38/F .C.H Hx unclear non enhanced area 0
18 12/F o ngg?';f;;gmﬂmn. H.D.L unclear non enhanced area 0
19 26/M A.V.M rupture Hx CE: of nidus A.V.M separated from Hx 3
20 51M AVM" HD.L CE: of nidus (edialnduscepaated
21 a9F AV.M" H.D.L CE of nidus leetlisl ndussspeny 3

number of slices : The number of slices which contrast enhancement were evaluated by MPDS-CT

* : Two series of MPDS-CT were perfomed on one study.
#% : MPDS-CT was perfored after embolization therapy.

H.D.L : High Density Lesion, M.D.L : low and high Mixed Density Lesion, I.C.H : intracerebral hematoma, Hx : hematoma, A.V.M : arteriovenous malformation,

Ca : carcinoma, UB Ca : urinary bladder carcinoma, HCC : hepatocellular carcinoma

FHi84E2H25H
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Fig.2(A) (B) (C) 42-year-old
male with oligodendroglioma.
Pre-enhanced CT images
shows brain tumor with
coarsal calcifications in left
parietal region (A). Contrast

. enhancement of brain tumor

cannot be evaluated by con-
ventional contrast enhanced
CT(B). MPDS-CT images
reveal a small enhariced area
(arrow)in the calcified brain
tumor (C).

Fig.3(A) (B) (C) 74-year-old
male with unusual intracere-
bral hemorrhage (ICH). This
patient gave a history of uri-
nary bladder cancer.
Pre-enhanced CT scans
show the unusual ICH in right
parietal region(A). Contrast
enhancement of the ICH can-
not be evaluated by conven-
tional enhanced CT(B).
MPDS-CT images demon-
strate hemorrhage which is
shown as non-enhanced
area, enabling us to except
the metastatic brain tumor
with bleeding (C).
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Fig.4(A) (B)(C) (D) 52-year-old female with arterioverious malformation.

Contrast-enhanced CT images of pre-embolization therapy (A).

Pre-enhanced CT of post-embolization therapy show embolic material as high density areas (B), and residual
nidus are not clearly identified on contrast-enhanced CT of post-embolization therapy (C). MPDS-CT scans
post-embolization therapy clearly demonstrate non-enhanced area as embolic material and contrast- enhanced
areas as residual nidus and draining veins, representing the effect of embolization therapy (D).

(C) MAESH
PRSI LTI 4 FIICMPDS-CTASEAT Sz, 9

2 BT, WM HK{tiZnon enhanced area & L THEI%
N3 Z LT, MPDS-CTIZ & V) I E# T 1gaixh 3 % B

BT B2 LT,

7z, 2 PUSIEBHEHIR AL\ X L ST ATHEAT S N7AER

Thb. MEIIRF N L TERM AT S IER &

Fig.4|Z/R Y. SERMHIOERLCT (Figd(A)), B X UERM

Fri 84225 H

BB - ¥E%CT (Fig4 (B), (C)) TIdERSN/-5ELTR
L 7onidus  BHBRIC T 2 Z L IZREETH L. LAL
MPDS-CT (Fig.4 (D)) TiZ, #E#& 3 /z#387%non enhanced
areak LCHEEI XN A T LT, ¥4 L72nidus % BB 2 4k
TBHIENTET, ERINHHDB L UFRFF L 72nidusid
MPDS-CTIZ & D 5D A 5 4 ARFHEICTREFIZKE] S,
MZ T, nidus® L TFDAT A ATIEFCT TIIEIZRET
B o 7R L7z AR D BEBR I ERE S .
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PE, W THRELZ L-2 LT, BEOHM - &%
CT TIHEREE L 2 2 W IRAER SR D494 %) 5 # MPDS-CTIZ &
) BHBEIZEEE T B & L ST E 7.

z =

A — 7 A EEEEICT % JV TCTE 1% % subtraction ™ 5
FEL, 1988FEMTHICE DIZUHTHE) Sh, sk, #
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o722 &, BRAERHEB X U D S subtraction BifE O £
TIE{ DM EETAZ L2 ENEL NS, bhbh
1338 Odynamic CTH: & A2 FHZ AV, HE»HZED
£ REREBRETHRERTEED S BifgFFET = 2 6E
BREEL LTDSCTEEHREL, BRIGHZRATE
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WATT 2D AR ok, LA LEYS, BRIYES
RIREERDTTDAT A ABFEISK LT, 1 B Ddy-
namic CT%# Y & LRATS 51213, MAERRE S EER OB
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Lol
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Y - ZERIRY 2 RRD R % BRI 2 HAYT, ST IC R sdy-
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ZNEMPDS-CTiEEMFRL, ZDEKRIERMEIC> X5t
127t

MPDS-CTEIZ & % 1 B OMAHFMIIH 1 5T, #igdt
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T HEEEII200ETH B, Zhid, HERD 1 WiE O
e LTMET L C & /-DSCTH: & 112 LB TH b, fu
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TRAER 2 R O RETRED R DA % 5 T X 2 REO NS
TEHFb o LEZ LN,
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