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Table. Standard Deviations of the Pixel Value at the
Brain Parenchymal Part of the Signal Profile Curves

No filter 2762.63
S3 735.74
S1 1740.09

S1E1 1754.55
S1E2 1789.31
E3 7079.31

Note. ~E3 which has strong edge enhancement
shows unstable background brain parenchymal sig-
nal.

S3 which has strong smoothing effect shows stable
background signal. SIE2, S1E1 and S1 show more
stable background signal than that without filtering.
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Fig. 2. 3D TOF MRA in 36-year-old male, nor-
mal volunteer

A : Signal intensity profile were measured on
the 1 cm line (arrow) which is perpendicular to
the middle cerebral artery.

B : Signal intensity profile curves of middle
cerebral artery.

E3 which has strong edge enhancement show
the steep peak and unstable background signal.
S3 which has strong smoothing effect shows
smooth peak and stable background signal.
S1E2, S1E1 and S1 show comparable shape,
however their peaks are slightly lower than
that without filter and their backgrounds are
more stable than that without filtering.

C: Contrast to noise ratio value of internal
carotid artery. S3 shows highest value. E3
shows lowest value. S1E2, S1E1 and S1 show
higher value than no filter, with stronger edge
enhancement, C/N decrease slightly.
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Fig. 3. Normal 3D TOF MRA in
36-year-old male

A : MRA images without zerofill in-
terpolation (ZIP). (a) no filter, (b)
S3, (¢) S1, (d) S1E1, (e) S1E2, (f)
E3

Image processed by S3 shows
uniform signal of internal carotid ar-
tery (IC) (arrow). Image by E3
shows some signal loss of IC.
Among S1E2, S1E1 and S1, with
stronger edge enhancement, signal
loss of IC as well as signal loss of
middle cerebral artery and anterior
cerebral artery (arrow heads) get
prominent.

B : MRA images with ZIP.

We can appreciate the smooth
visualization of the vessels. No sig-
nificant differences are observed
among S1E2, S1E1 and S1.
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Fig. 4. 72-year-old male with an-
terior communicating artery aneu-
rysm and right middle cerebral ar-
tery stenosis. (a) no filter, (b) S3,
(c) S1,(d) S1E1, (e) S1E2, (f) E3
The aneurysm is prominent on S3
(arrow) but looks like tortuous
vessel on E3. Stenosis is underesti-
mated on S3 (arrow head) and over-
estimated on E3. No significant dif-
ferences are noted among S1E2,
S2E1 and S1.

Fig. 6. 28-year-old female with
Moya-Moya disease. (a) no filter,
(b) 83, (c) S1, (d) S1E1, (e) S1E2,
(f) E3

Moya-Moya vessel is unclear on
both of S3 and E3 (arrows). No sig-
nificant differences are noted
among S1E2, S1E1 and S1.
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The Effect of Image Filters on 3D Time-of-Flight MR Angiography
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Recently, various image filters such as k-space filter or adaptive filter are applied on MR images.
However, their clinical values and drawbacks have not been investigated systematically. The pur-
pose of this study was to clarify the effect of various image filters on 3D time-of-flight MR an-
giography (3D TOF MRA).

All filter processings were performed on the MR scanner console. Five filters which have various
degree of k-space filtering and adaptive filtering were applied on the source images of 3D TOF
MRA. They had various degree of combination for smoothing effect and edge enhancement effect.
The five filtered and non-filtered images were evaluated qualitatively and quantitatively on volunteer
and patient with aneurysm or Moya-Moya disease. In the quantitative analysis, we could confirm
adaptive filters could achieve both edge enhancement and smoothing effect. In the qualitative analy-
sis, a large aneurysm could be visualized more conspicuously on strong smoothing filter. Moya-Moya
vessels were most conspicuously visualized on intermediate filtering.

Filtering can cause the great image quality alteration. However, if we understand its effect and
drawbacks, image filters can be valuable in the clinical MR angiography.
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