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Figure 100 In-house micro-angiographic system.

In-house micro-angiographic system consists of a high-volt-
age power X-ray source (black arrow) and a detecting system
with high levels of spatial resolution and sensitivity (white
arrow).
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Figure 2] Resolution of the conven-
tional and in-house micro-angio-
graphic systems.

Spatial resolution with the conven-
tional angiographic system is 250 um
(A), with the micro-angiographic
system is 50 um (B).
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Figure 30 Evaluation of micro-
coronary vessels in canine heart
with the conventional and in-
house micro-angiographic system.
The in-house micro-angiographic
system revealed coronary artery
reduction by branching off (B),
while the conventional angio-
graphic system failed to visualize
coronary artery reduction (A).

November 25, 2005

Figure 40 Angiography of rabbit
femoral artery.

Limb ischemia models were made
by the ligature of femoral artery
and treated by fibroblast growth
factor 4 (FGF-4) genes incorpo-
rated to gelatin hydro gel (GHG),
and significant changes were
observed in size of micro vessels
baseline (C) and in hyperemia by
administering adenosine (D) with
the in-house micro-angiographic
system at one month, no signifi-
cant changes were evident with
the conventional angiography
(A, B).

Figure 500 Angiography of a Buerger’s
disease case.

The in-house micro-angiographic system
revealed micro vessels (B), where the conven-
tional angiographic system shows as an
avascular area by (A).
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Figure 600 Mass attenuation coefficient.
lodine has K-edge in 33.3 keV with mass attenuation coefficient curve.
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lodine

Distorted

Figure 700 Relationship between parallel beam and non-parallel beam.
Parallel beam made a sharp image (A), whereas non-parallel beam made distorted areas around
the image (B).
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il ) :
Figure 80 Effect of poly-capillary.

Poly-capillary easily transforms non-parallel beam to parallel beam.
But this manipulation reduced great amount of X-ray photon energy.
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Visualization of Microvessels with In-house Micro-angiography

Masaaki Chiku,* Kazuhiro Nishigami,* Satoshi Takeshita,* Tokio Hayashi,* Hiroshi Nonogi,*
Hitoshi Ogino,? Takeshi Nakatani,?2 Ryouichi Tanaka,® Hiroaki Naito,® Hidezo Mori,*
Kunio Miyatake,* Hitonobu Tomoike,* and Souichiro Kitamura?

Divisions of Cardiovascular Medicine, ?Cardiovascular Surgery, *Radiology, and “Cardiac Physiology,
National Cardiovascular Center, Osaka, Japan.

Key words: in-house micro-vascular angiographic system, therapeutic angiogenesis

Although therapeutic angiogenesis improved critical limb ischemiain humans, microvessels promoted by thera-
peutic angiogenesis needed further improvement to be visualized well by conventional angiographic system, because of
itslimited spatial resolution of 200 um. We have devel oped an in-house micro-angiographic system consisting of ahigh-
voltage power X-ray source and a detecting system with high levels of spatial resolution and sensitivity. The in-house
microvessel angiographic system demonstrated its ability to evaluate the function of microvesselsin vivo, as well as to
visualize them with higher precision than the conventional angiographic system. The findings of our study suggest that a
novel micro-angiographic system may be useful in evaluating the efficacy of therapeutic angiogenesisin clinical settings.

(J Jpn Coll Angiol, 2005, 45: 965-971)
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