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Serial direct high magnification cerebral angiography,
applied to examination of cerebral aneurysms.
Zenji Shiozawa

Division of Radiological Service, Nagoya University Hospital, 65, Tsuruma-cho,
Showa-ku, Nagoya City, Japan 466.

Research Code No.: 503
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Microsurgery, Micro-focal X-ray tube (0.05 mm).

Serial direct four times magnification angiography was carried out in cases of cerebral aneurysms
by means of a special X-ray apparatus which had an 0.05 mm microfocal X-ray tube. This micro-focal
tube had a resolving power by the Chart method up to 25 p. tested without a scatterer, but in practice
6872 p. when tested with 20 cm thick water phantom as a scatterer. Since this tube had a small out-
put, a higher voltage and longer exposure time were required than under normal roentgenographic
conditions. Therfore magnification angiography was performed under 120 kVp, 3 mA, 0.2 sec. at present
in this apparatus.

Serial four times magnification radiographs made it possible to present the major magnification ef-
fects; resolution effect, background diversion effect and superposition effect, which were marginally
recognized by normal roentgenographs. In fact, borders of an aneurysm and daughter aneurysm, the
stalk portion of an aneurysm, fine irregular changes of walls of blood vessels and more smaller vessels
were clearly demonstrated. Moreover this new technique mace it possible to observe fine vasculature
overlapping on an aneurysm and large arteries, whose effect was considered not only magnification effect
but also differences of voltages of angiographic conditions. Therfore vascular spasms, stalk portion,
peripheral small arteries, and fine vasculature overlapping on an aneurysm and large arteries were clearly
visualized. These magnification radiographic findings proved to be very useful for radiographic analysis
of cerebral aneurysms, as a method to supplement normal cerebral angiography.

Since the irradiation field was reduced in relation to a relatively small area, 4 x4 cr, in addition
to higher voltage of angiographic conditions, it was possible to decrease the volume dose of irradiation
to the patient.

It was evident that these magnification radiographs were helpful to neurosurgical procedures for
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cerebral aneurysms, especially microsurgical operations. Accompanying with the advances of micro-

surgical procedures, the higher magnification angiography would be required to observe the finer details

of lesions.
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Fig. 1. A 56 year-old woman. Left Internal Carotid-Posterior Communicating aneurysm was shown. A; normal
radiograph, in oblique view. B; direct four times magnification radiograph, in oblique view. Magnification
radiographs disclosed more clea:ly the borders of aueurysm and daughter aneurysm, the stalk portion, and
peripheral small arteries than the normal radiographs, Small blood vessels overlapping on the aneurysm
were visible in magnification radiographs, but not in normal.
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Fig. 2. A 29 year-old man. Left Anterior Communicating Arterial aneurysm was demonstrated. A; normal
radiograph, in oblique view. B; direct four times magnification radiograph, in oblique view. Margins of the
aneurysm, broard based neck of the aneurysm, and peripheral small vessels were well shown. It was obvio
usly observed that the A, portion was smaller than A, portion in caliber. Moreover small arteries superim-
posed on the aneurysm and anterior cerebral artery were clarified by magnification radiographs.
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Fig. 3. A 57 year-old woman. Left Anterior Communicating Arterial aneurysm was shown. A; normal radio-
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graph, in antero-posterior view. B; direct magnification radiograph, in oblique view. By the magnification

angiograms the margin of the aneurysm and irregularly indentating anterior cerebral arteries were clearly
observed. This irregular vessel was proved to show vascular spasms by neurosurgical operation.
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