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MECHANISMS OF STENT-EDGE CORONARY RE-STENOSIS
NOT DETECTED WITH ANGIOGRAPHY

Akimasa MATSUYAMA
Division of Cardiology, Department of Internal Medicine, The Jiker University School of Medicine

Background: In some patients who have received coronary stents episodes of angina
pectoris occur without angiographic evidence of in-stent restenosis or significant stenosis of
other coronary trees. Such episodes have been attributed to coronary spasm or microvessel
disease, despite the lack of definite evidence.

Aim : To examine whether hitherto unrecognized changes occur in coronary stents.

Methods : In anesthetized beagles, a metallic stent (NIR, ML, Terumo, or S670) was
implanted into either the left circumflex or left anterior descending coronary artery. Angios-
copy was performed to examine changes in the stent 3 to 5 hours later and 4 weeks later.

Results : Bandlike or weblike structures were observed at both the proximal and distal
edges of stents. However, these structures were not visualized with angiography. Histologic
examination showed that bands and webs after 3 to 5hours were composed of fibrin and
platelets whereas those at 4 weeks were composed of collagen fibers. Four weeks later, the
velocity of coronary blood flow in stented arteries had decreased from a control value of 39.3+
21.7 cm/sec to 15.1£8.3 cm/sec (p<0.05). No obvious changes were observed in the small
peripheral branches of stented arteries.

Conclusion : The results indicate that bandlike or weblike stent-edge stenoses due to
organization of fibrin thrombus decrease blood flow velocities in coronary arteries and that
these stenoses are not detectable with conventional angiography. Therefore, in patients who
have angina pectoris after having received stents, angioscopy is recommended to clarify the
mechanisms of anginal episodes when stenosis in the stent or in other coronary trees are not
observed angiographically.

(Tokyo Jikeikai Medical Journal 2004 ; 119: 421-7)
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Table 1. Coronary blood flow velocity

4 weeks after
stent implantation

Immediately after
stent implantation

n 7 7
Velocity 39.3+21.7 151483
(cm/sec)

£<0.05
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Fig. 1.
stent implantation.

Angioscopic appearances of band (left) and web (right) observed at stent edges 4 weeks after

Table 2. Incidence of band or web formation in coronary stents
3-5 hours 4 weeks
Proximal Distal Proximal Distal
edge Body edge edge Body edge
n 4 3 (1% 3 (1%) 9 9 9
White band 1/4 0/3 0/3 5/9 0/9 1/9
White web 2/4 0/3 0/3 1/9 2/9 2/9
Total 3/4 (75%) 0/3 (0%) 0/3 (0%) 6/9 (66%) 2/9 (22%) 3/9 (33%)

* .

Left

: not observed.

>4 )

Middle

Right

Fig. 2.

Change of red thrombus into white band by repeated saline flush.

Left : before saline flush.

Middle : during saline flush. Right: after saline flush. Arrows: band.
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Fig.3. Left: Fresh thrombus (Web) on S670 stent at 4 hours. Fibrin and red blood cell were stained in

red. Arrow head: stent strut.
fibrin. Arrow head: stent strut.

Fig.4. Webs on the proximal end of a stent at 4 weeks.
Azan stain, X40. Right: collagen fibers (arrow).

portions.

Azan stain, X40. Right: platelets and fibrin.
PTHA stain, X40.

Arrow : platelets and

-u“ll‘

-

Left web (arrow). Arrow head: stented

Ag stain, xX40.
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Table 3. Arteriolar wall thickness

Arterioles
peripheral to
non-stented

Arterioles
peripheral to
stented segment

segment
n 7 7
Arteriolar wall 37.7+9.1 37.4+75
thickness (um) NS

NS : not significant.
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