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Fig. 1. The phantom designed for digital subtraction angiogra- Fig. 2. Distance measurement of the phantom. Note the pin-
phy. cushion distortion of the inferior layer of the markers on the
phantom (arrows).
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(p<0.05)
(Fig. 3 AB).

(p>0.05)(Fig. 3 C, D).
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Table 1. Errors in DSA Phantom Study

Condition of DSA
A D
Intensifying tube size (cm) 38 20
Distance (cm) between tube and object 0 15
Number of marker ball 43 22
Absolute mean (mm) 1.07 0.49
Maximum (mm) 3.68 1.44
Standard deviation (mm) 0.85 0.35

1.5mm
3.7mm
( )
mm
(12).
X-Y 1.5mm Z
2-3mm ).

Fig. 3. Errors in each DSA phantom s-
tudy.

A. In the condition that the distance be-
tween the tube and phantom is Ocm
and large image intensifier is used, the
distortion of peripheral portion of the
image is marked.

B. In the condition of 15cm distance be-
tween the tube and phantom and large
image intensifier, the distortion of pe-
ripheral portion is still prominent but s-
lightly milder than that of A.

C.Inthe condition of distance Ocm and

small image intensifier, the peripheral
distortion becomes flattened.
D.In the condition of distance 15cm

and small image intensifier, peripheral
distortion becomes more flattened.
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Assessment of Spacial Distortion in Digital Subtraction Angiography
for Stereotactic Radiosurgery : An Experimental Study with Phantom®
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Institute of Radiation Medicine, SNUMRC

Purpose: In stereotactic radiosurgery, awareness of the precise localization and volumetry of tumors and of
critical organs, and the planning of the treatment field are important. The purpose of this study was to deter-
mine the degree of distortion in images obtained by digital subtraction angiography(DSA) and to assess
whether DSA is a suitable may substitute for MRI in the planning of stereotactic radiosurgery.

Materials and Methods: After designing DSA phantoms we obtained images under variable conditions and an-
alyzed image distortion using an image analysis program.

Results: DSA imaging distortion increased as intensifying tube size became greater and the distance between
tube and object decreased.

Conclusion: Images obtained by DSA imaging were very distorted, and in the planning of stereotactic radio-
surgery DSA is not, therefore, a suitable substitute for MRI.
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