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Table 1 Patient characteristics

) SES BMS
Patients n=21 n=25 p value
Age (yrs) 66 =7 62+ 11 0.12
Gender (male) 19 (90%) 20 (87%) 0.71
Coronary risk factors

Diabetes Mellitus 8 (38%) 6 (26%) 0.39

Hypertension 9 (43%) 12 (52%) 0.54

Hyperlipidemia 14 (%) 18 (78%) 0.39

Current smoking 8 (38%) 11 (48%) 0.52

Body mass index (kg/m’) 24 +£3 25+ 4 0.36
Diagnosis of coronary artery disease

SAP 16 (76%) 18 (78%) 0.87

ACS 5(24%) 5(22%)

Prior myocardial infarction 9 (43%) 7 (30%) 0.39
Prior PCI 6 (29%) 5(22%) 0.60
Prior bypass surgery 0 (0%) 0 (0%) >0.99
Multi-vessel disease 10 (48%) 10 (43%) 0.78
Medications

ACE inhibitor or ARB 13 (62%) 12 (52%) 0.52

Beta-blocker 8 (38%) 12 (52%) 0.26

Calcium antagonist 5 (24%) 8 (35%) 0.43

Statin 17 (81%) 20 (87%) 0.59

Warfarin 1 (5%) 0 (0%) 0.48

Insulin 1 (5%) 1 (4%) 0.95

Oral hypoglycemic agents 6 (29%) 5(22%) 0.60

Values are n (%) or the mean = SD. SAP indicates stable angina pectoris; ACS:
acute coronary syndrome, PCI: percutaneous coronary intervention, ACE: an-
giotensin-converting enzyme, ARB: angiotensin II receptor blocker
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Table 2 Angiographic findings

) BMS
Patients n=21 n=25 p value
Lesion location
LAD 14(67%) 17 (68%) 0.92
LCx 5 (24%) 4 (16%) 0.51
RCA 2 (9%) 7 (28%) 0.12
Before PCI
RVD (mm) 281 £0.24 3.14 £ 0.32 0.0003
MLD (mm) 0.58 £ 0.31 0.59 £0.18 0.008
%DS 69.8 £ 13.8 71.0 £ 10.1 0.013
Lesion length (mm) 229 £10.8 13.0 £4.95 0.0002
Filling (Iiefects, haziness, 4(19%) 5 (20%) 0.94
or wall irregularity
Immediately after PCI
MLD (mm) 2.64 £ 0.23 295 +0.25 0.00008
%DS 11.7 £2.97 12.8 = 4.46 0.34
Acute gain (mm) 2.06 = 0.32 2.36 = 0.27 0.0013
Six-month follow-up
MLD (mm) 2.55+0.33 2.45 = 0.65 0.53
%DS 14.0 £ 6.31 30.1 £ 15.1 0.00004
Late loss (mm) 0.09 = 0.25 0.50 = 0.57 0.0038
ISR 6 (24%) 0.07
Filling defects, haziness, 0(0%) 0(0%) >0.99

or wall irregularity

Values are n (%) or the mean = SD. LAD indicates the left anterior descending
artery; LCx: left circumflex artery, RCA: right coronary artery, PCI: percutane-
ous coronary intervention, RVD: reference vessel diameter, MLD: minimal lu-
men diameter, %DS: percent diameter stenosis. ISR: in-stent restenosis
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Table 3 Angioscopic findings at baseline and follow-up

) SES BMS
Patients n=21 n=25 p value
Baseline
Plaque rupture (before PCI) 4 (19%) 5 (20%) 0.94
Yellow grade of the culprit plaque 14+0.6 1.6*09 0.39
Thrombus 7 (33%) 7 (28%) 0.82
Six-month follow-up
Yellow grade of the culprit plaque 1.1+£05 05%+0.6 0.0007
Thrombus 7 (33%) 2 (8%) 0.049

Values are n (%) or the mean * SD. PCI indicates percutaneous coronary inter-

vention.

60

50

40
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The frequency of the patients (%)

-1 0 1 2

Yellow grade regression
of the culprit plaque

Figure 1 Relationship between yellow-grade regression of the
culprit plaque and the frequency of patients. In the SES group,
yellow-grade regression of —1, 0, 1, and 2 accounted for 5, 52,
43, and 0% of the patients, respectively. In the BMS group, that
of —1, 0, 1, and 2 accounted for 0, 12, 52, and 36% of the pa-
tients, respectively.

+0.6 : Fig. 1), [MHOHIHE IZBMSHE TSESHE I I
NEHRTDH - 72 (BMSE71% 1 SESE:14% : Fig. 2) -
Fig.3 1213, SES7 5 (FIZBMSW B, 6 7 AHOE
DR & A ISR L 2 Fig. 3 127" 97 SESHEICEH
FHAT Y POREKIE 1R 1B, 2 KH38 B, 34K
A2 BN E S 2o BMSHEDO AT &~ b OAREIE | R
A2300, 2 ARD 5 BURAE SNz, HEBOAT » M
BEHICTIEAT Y MITNTREM A EZ> THEES N
720 PCI#% 6 71 HIZB T SESTETIZA T » M2l X
B, AT MEER33IXIE, 4 —/N—F v TERKIEO
BAENBICE AT 2 MEEEZFHEL 72 MRS
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The frequency of persistence of thrombus (%)

SES BMS

n=7 n=7
Figure 2 A comparison of the frequency of persistence of
thrombus between the SES and BMS. The frequency of persis-
tence of thrombus was significantly higher in the SES than in
the BMS (86 vs. 29%, respectively).
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‘ Figure3 Two cases showing the angiographic
and angioscopic findings after stent implanta-
tion in thrombotic lesions.

A: Immediately after SES implantation in the
left circumflex artery in a patient with ACS.
A pinkish mural thrombus was clearly found
(between 0 and 5 o’clock) beside the plaque

z of yellow grade 3 (at 11 o’clock).

~ B: A follow-up exam at 6 months in the case
shown in (A). ISR was not seen on the an-
giogram. Residual thrombus was recognized
(between 0 and 2 o’clock). Parts of the struts
were absent in the neointimal coverage (stent
coverage, grade 0), and thin neointimal pro-
liferation on the plaque of yellow grade 2
(between 2 and 4 o’clock) was found. The
yellow grade regression was 1 in this case.

C: Immediately after BMS implantation in the
left anterior descending artery in a patient
with ACS. A pinkish mural thrombus was
found (between 0 and 8 o’clock) beside the
plaque of yellow grade 2 (between 0 and 3
o’clock).

D: A follow-up exam at 6 months in the case
shown in (C). ISR was not seen on the an-
giogram. There was no residual thrombus.
The struts were completely covered by
neointima (stent coverage: grade 2; yellow:
grade 0). The yellow grade regression was 2
in this case.
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%6 7 A OW T TOSESNERDFAENIZ L 5 A7 ~
MEBEIIARTELET, HOZOBARIIBMSIZIEIELE L
TWhZEHRENT, F72, SESEH & BMSHE O H)
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p<0.001 p=0.70
25 - M Edge
HBody

Stent coverage grade

n=21 n=33 n=12

SES

OOverlapping
segment

* p<0.001 compared
with the corresponding
segment in the BMS

n=28 n=33 n=5
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Figure 4 A comparison of the stent coverage grade in different stent segments between the
SES and the BMS. The stent coverage grade in the SES was lower in the body than in the edge
and in the overlapping segment than in the body. The coverage grade in the BMS did not differ
between the edge, body, or the overlapping segment. This grade of the SES was lower than that

of the BMS in every different segment.
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Angioscopic Differences in Neointimal Coverage and in Persistence of Thrombus
between Sirolimus-Eluting Stent and Bare Metal Stent after 6-Month Implantation

Masanori Yamamoto

Cardiovascular Center, Chiba-Hokusoh Hospital, Nippon Medical School, Chiba, Japan

Key words: angioscopy, stent, thrombus, neointima

Objectives: The neointimal coverage of stented segments at 6 months after implantation was compared between the
sirolimus-eluting stent (SES) and bare metal stent (BMS) using angioscopy.

Background: SES tends to reduce the stent restenosis resulting from the inhibition of neointimal proliferation. How-
ever, the detailed changes of the structures inside the SES have not yet been reported.

Methods: Forty-six patients were treated with 33 SES and 33 BMS stents. Immediately after and 6 months after
stenting, each of the stented segments, edge, body, and overlapping segment, were observed by angioscopy, and neointimal
coverage over the stents was classified as 0: absent neointima, 1: visible struts through thin neointima, or 2: invisible struts.

Results: The neointimal coverage at 6 months' follow-up was lower in the SES than in the BMS (edge: 1.4 £ 0.7 vs.
1.9 £0.2; body: 1.0 £ 0. 5 vs. 1.8 £ 0.5, overlapping segment: 0.6 £ 0.7 vs. 1.8 £ 0.5; p < 0.001). The frequency of
persistence of thrombus was significantly higher in the SESs than in the BMSs (86 vs 29%, respectively; p = 0.031).

Conclusions: The present study demonstrated delayed neointimal stent coverage and a slower process of thrombus
disappearance in the SES than in the BMS. (J Jpn Coll Angiol, 2008, 48: 193-201)
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