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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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Fig.1 Schematic finding of MPDS-CT.
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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).
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