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Neointimal Coverage After DESNeointimal Coverage After DES

The most powerful histological predictor of stent The most powerful histological predictor of stent 
thrombosis was endothelial coverage.thrombosis was endothelial coverage.
The best morphometric predictor of LST was the The best morphometric predictor of LST was the 
ratio of uncovered to total stent struts.ratio of uncovered to total stent struts.
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NIH Thickness & MalappositionNIH Thickness & Malapposition
1.1. Neointimal thicknessNeointimal thickness

The distances between the The distances between the 
endoluminal surface of endoluminal surface of 
neointimal and the strut neointimal and the strut 
reflectionreflection

2. Stent apposition2. Stent apposition
The distances between the The distances between the 

endoluminal surface of the endoluminal surface of the 
strut reflection and the strut reflection and the 
vessel wallvessel wall
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Apposition AnalysisApposition Analysis

BloomingBlooming

Stent strutStent strut

PolymerPolymer

Total strut Total strut 
thickness + thickness + 
½½ bloomingblooming

Malapposed Malapposed 
distancedistance
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Apposition AnalysisApposition Analysis

1. Malapposition1. Malapposition
Stent malappositions were defined as struts Stent malappositions were defined as struts 
with detachment from the vessel wall with detachment from the vessel wall ≥≥ 160 160 μμm m 
for SES, for SES, ≥≥ 130 130 μμm for PES, m for PES, ≥≥ 110 110 μμm for ZES m for ZES 
and and ≥≥ 100 100 μμm for EESm for EES

Tanigawa J, et al. EuroInterv 2007; 3:127Tanigawa J, et al. EuroInterv 2007; 3:127--36.36.

2. Covered strut2. Covered strut
Covered strut defined as stent strut with  Covered strut defined as stent strut with  
detectable neointima by OCTdetectable neointima by OCT

Takano M, et al. Am J Cardiol 2007;99:1033Takano M, et al. Am J Cardiol 2007;99:1033--8.8.
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Case 1: Sirolimus stent @2MCase 1: Sirolimus stent @2M
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Case 1: Sirolimus stent uncoveredCase 1: Sirolimus stent uncovered
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Case 1: Sirolimus stent uncoveredCase 1: Sirolimus stent uncovered
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OCT Assessment of Strut OCT Assessment of Strut 
CoverageCoverage

Uncovered stent strut Uncovered stent strut 

≠≠
Lack of reLack of re--endothelializationendothelialization
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Thrombus Appearance on Thrombus Appearance on 
Covered Stent StrutsCovered Stent Struts

Murakami D, et al. Circ J. 2009;73:1627Murakami D, et al. Circ J. 2009;73:1627--34.34.
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Case 2: Zotarolimus stentCase 2: Zotarolimus stent
PostPost--interventionintervention 3 months later3 months later
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Case 2: Zotarolimus stent @3MCase 2: Zotarolimus stent @3M
OCTOCT
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Case 2: Zotarolimus stent @3MCase 2: Zotarolimus stent @3M
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Vasomotor Response: ZES@3MVasomotor Response: ZES@3M
Proximal segmentProximal segment Distal segmentDistal segment
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Vasomotor response: ZES@3MVasomotor response: ZES@3M
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Case 3: Zotarolimus stentCase 3: Zotarolimus stent
PostPost--interventionintervention 33--month latermonth later
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Case 3: Zotarolimus stent @3MCase 3: Zotarolimus stent @3M
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Case 3: Zotarolimus stent @3MCase 3: Zotarolimus stent @3M
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Vasomotor response: ZES @3MVasomotor response: ZES @3M

grades; grades; 

Grade 0: exposed strut Grade 0: exposed strut 
Grade 1: NIH thickness Grade 1: NIH thickness 

< 100 < 100 μμm , m , 

Grade 2: NIH thickness Grade 2: NIH thickness 

bet 100 and 200 bet 100 and 200 
μμm m 

Grade 3: NIH thickness Grade 3: NIH thickness 

> 200 > 200 μμm. m. 

The grade was determined as The grade was determined as 
minimal grade including minimal grade including ≥≥
10 % of stent struts at each 10 % of stent struts at each 
cross section cross section 

Number of crossNumber of cross--section with uncovered strutsection with uncovered strut

p < 0.001p < 0.001
r = r = --0.830.83
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Vasomotor response: ZES @3MVasomotor response: ZES @3M

grades; grades; 

Grade 0: exposed strut Grade 0: exposed strut 
Grade 1: NIH thickness Grade 1: NIH thickness 

< 100 < 100 μμm , m , 

Grade 2: NIH thickness Grade 2: NIH thickness 

bet 100 and 200 bet 100 and 200 
μμm m 

Grade 3: NIH thickness Grade 3: NIH thickness 

> 200 > 200 μμm. m. 

The grade was determined as The grade was determined as 
minimal grade including minimal grade including ≥≥
10 % of stent struts at each 10 % of stent struts at each 
cross section cross section 

p = 0.007p = 0.007
r = r = --0.570.57
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Vasomotor response: SES @3MVasomotor response: SES @3M

grades; grades; 

Grade 0: exposed strut Grade 0: exposed strut 
Grade 1: NIH thickness Grade 1: NIH thickness 

< 100 < 100 μμm , m , 

Grade 2: NIH thickness Grade 2: NIH thickness 

bet 100 and 200 bet 100 and 200 
μμm m 

Grade 3: NIH thickness Grade 3: NIH thickness 

> 200 > 200 μμm. m. 

The grade was determined as The grade was determined as 
minimal grade including minimal grade including ≥≥
10 % of stent struts at each 10 % of stent struts at each 
cross section cross section 

Number of crossNumber of cross--section with uncovered strutsection with uncovered strut
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OCT Qualitative Assessment of OCT Qualitative Assessment of 
Neointimal TissueNeointimal Tissue

Gonzalo N, et al. Gonzalo N, et al. 
Am Heart J. 2009;158:284Am Heart J. 2009;158:284--93.93.
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Case 4: Paclitaxcel stent @6MCase 4: Paclitaxcel stent @6M
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PeriPeri--strut lowstrut low--intensity area: DESintensity area: DES

Teramoto T, et al. Circ J. 2010;74:1257Teramoto T, et al. Circ J. 2010;74:1257--9.9.
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PeriPeri--strut lowstrut low--intensity area: BMS @10Yintensity area: BMS @10Y
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PeriPeri--strut lowstrut low--intensity area: BMS @10Yintensity area: BMS @10Y

Van GiesonVan Gieson stainstain

HematoxylinHematoxylin--EosinEosin stainstain
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Case 5: Sirolimus stent @12MCase 5: Sirolimus stent @12M
PostPost--interventionintervention 11--year Followyear Follow--upup
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Case 5: Sirolimus stent @12MCase 5: Sirolimus stent @12M
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Microvessel Appearance: BMS @9YMicrovessel Appearance: BMS @9Y
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SummarySummary
 Although OCT image did not detect strut coverage, Although OCT image did not detect strut coverage, 

one layer endothelium (about 600 nm) was one layer endothelium (about 600 nm) was 
observed with histopathological finding. observed with histopathological finding. 

 Some case reports suggested that the degree of Some case reports suggested that the degree of 
neointimal growth in DES was not associated with neointimal growth in DES was not associated with 
coronary endothelial function.coronary endothelial function.

 Linear relationship was observed between Linear relationship was observed between 
neointimal coverage of stent struts assessed by neointimal coverage of stent struts assessed by 
OCT and vasomotor response to acetylcholine in OCT and vasomotor response to acetylcholine in 
ZESs, but not in SESs.ZESs, but not in SESs.
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SummarySummary

 Although abnormal morphological findings (i.e. Although abnormal morphological findings (i.e. 
uncovered and malapposed struts, periuncovered and malapposed struts, peri--strut lowstrut low--
intensity area, microvessel appearance) were intensity area, microvessel appearance) were 
common in DESs, it unclear whether these stents common in DESs, it unclear whether these stents 
lead to acute thrombotic event (the incidence of lead to acute thrombotic event (the incidence of 
stent thrombosis is low).stent thrombosis is low).

 There were no data on clinical implications of There were no data on clinical implications of 
abnormal intimal tissue morphology detected by abnormal intimal tissue morphology detected by 
OCT.OCT.
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Thank you for your attentionThank you for your attention


