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ompared with previous bare-metal stents, drug-
eluting stents (DESs) significantly reduced resteno-
sis but increased the concern for stent thrombosis, 

which is why >1 year of dual anti-platelet therapy (DAT) is 
currently recommended for DES-implanted patients.1 
However, there is still considerable debate about the optimal 
duration of DAT because there are a number of different 
DESs currently being used. The differences in eluted drugs 
and their releasing patterns cause variable degrees of stent 
restenosis and neointimal coverage.2–4 For example, rabbits 
that received various DESs for 14 or 28 days revealed 
varying rates of endothelial coverage by scanning electron 
microscopy according to the type of DES used.5 Recent 
autopsy data from a registry totaling 81 human autopsies 
demonstrated that the most powerful histological predictor 
of stent thrombosis was endothelial coverage. The best 
morphometric predictor of late stent thrombosis (LST) was 
the ratio of uncovered struts to the total number of stent 
struts.6 Therefore, detection of neointima could be crucial in 
evaluating the risk of LST in clinical situations.

Optical coherence tomography (OCT) is a light-based 
imaging modality, using near-infrared light. The most valu-
able advantage of OCT is its high resolution, which is about 
10 times better than conventional intravascular ultrasound 
(IVUS).7 For this reason, OCT is assessed as a better imaging 
modality than IVUS to evaluate vascular healing after stent 
implantation.8–12 Because of this advantage in resolution, we 
compared stent strut coverage and malapposition in 
Sirolimus-eluting stents (SESs) and Paclitaxel-eluting stents 
(PESs) using OCT.

Methods
Study Population
Ninety-three consecutive patients underwent a 9-month 
follow-up OCT examination between September 2007 and 
July 2008 and had been enrolled in the Yonsei OCT registry 
of the Severance Cardiovascular Hospital, Yonsei University 
College of Medicine, Korea. Among them, 60 patients [mean 
age 60.2±9.0 years, 42 men (70.0%)] who had been treated 
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Background:  The  differences  between  using  Sirolimus-eluting  stents  (SESs)  and  Paclitaxel-eluting  stents 
(PESs) in the vascular response at 9 months after implantation were examined with optical coherence tomography 
(OCT).

Methods and Results:  OCT was carried out in 33 SESs [33 patients, 19 with acute coronary syndrome (ACS) 
and 14 with stable angina pectoris (SAP)] and 27 PESs (27 patients, 15 with ACS and 12 with SAP) at 9 months 
after  stent  implantation.  Stent  strut  coverage  and  apposition  at  each  strut  were  evaluated.  The  frequency  of 
uncovered struts was significantly higher in SES (12.5±15.2 vs 4.9±7.9 %, P=0.01). The incidence of complete 
covered  stents  with  neointima  was  9.1%  (3/33)  in  SES  and  29.6%  (8/27)  in  PES  (P=0.05).  The  pattern  of 
neointima in PES was more heterogeneous than that in SES (1.3±0.5 for SES vs 2.0±0.6 for PES, P<0.001). The 
intracoronary thrombus was frequently detected in SES [10 (30.3%) in SES vs 5 (18.5%) in PES, P=0.29].

Conclusions:  Uncovered  struts  were  frequently  observed  in  SES,  but  the  pattern  of  neointima  was  more 
heterogeneous in PES at 9 months. In addition, stent coverage was incomplete in both stent groups at 9 months 
after stent implantation.    (Circ J  2010; 74: 320 – 326)
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with SES (Cypher Select®, Cordis, Miami Lakes, FL, USA) 
or PES (Taxus LiberteTM, Boston Scientific, Natick, MA, 
USA) before 9 (±2) months were enrolled in this study. 
Thirty-three patients were excluded (26 were treated with 
other DESs, 5 had in-stent restenosis and 2 had poor OCT 
image quality). The DES was chosen by the operator. The 
exclusion criteria of this study were as follows: (1) untreated 
significant left main coronary artery disease; (2) in-stent 
restenosis (≥50% luminal diameter stenosis at 9 months); (3) 
apparent congestive heart failure or low ejection fraction 
(≤35%); (4) renal insufficiency with baseline creatinine 
≥2.0 mg/dl; (5) unsuitable lesions for OCT procedure (vessel 
size ≥3.5 mm or proximal lesion at 10 mm from ostium of 
each artery); and (6) overlapping stent or bifurcation of 
artery. The study protocol was approved by the institutional 
ethics committee of Yonsei University College of Medicine 
and written consent was obtained from all patients before the 
procedure. After successful intervention, aspirin (100 mg) 
and clopidogrel (75 mg) were continuously administered for 
at least 9 months.

Angiographic Analysis
The lesion was classified morphologically according to 
American Heart Association/American College of Cardiology 
(AHA/ACC) standards. Quantitative coronary angiography 
analysis was performed using the computer-assisted auto-
mated edge detection method (CASS System II, Pie Medical 
Imaging, The Netherlands) by a single individual who was 
blinded to the patient’s information and the type of stents 
used. The reference vessel diameter, minimal luminal diam-
eter of the treated segment, percentage of diameter stenosis 
and lesion length were measured in the view that was the 
most severe and not foreshortened. Baseline and follow-up 
angiograms were evaluated in a similar manner.

OCT Examination
OCT was performed at 9 (±2) months after stent implanta-
tion. The OCT system used in this study consisted of a 
computer, a monitor display, an interface unit (Model M2 
Cardiology Imaging System, LightLab Imaging, Inc, 
Westford, MA, USA) and a 0.014-inch wire-type imaging 
catheter (ImageWire, LightLab Imaging, Inc, Westford, MA, 

USA). A motorized pull-back system at 1 mm/s was used. A 
6-Fr or 7-Fr guiding catheter was introduced into the coro-
nary artery using a transradial or femoral approach. To 
remove the blood cells from the field of view, an occlusion 
balloon catheter (Helios, Avantec Vascular Corp, Sunnyvale, 
CA, USA), an over-the-wire type with the flush lumen and 
lumen for crossing the imaging catheter, was used. During 
image acquisition, the occlusion balloon was inflated to 0.4–
0.6 atm and Ringer lactate was infused at 0.5 to 1.0 ml/s. The 
image wire was pulled from distal to proximal, and continu-
ous images were stored digitally for subsequent analysis.

OCT Analysis
OCT analysis was performed independently by 2 individuals 
who were blinded to the patient’s information and the type of 
stents used. Cross-sectional OCT images were analyzed at 
1-mm intervals (every 15 frames). For neointimal hyperpla-
sia (NIH) thickness, the distance between the endo-luminal 
surface of the strut reflection and the vessel wall was 
measured by prolonging and joining the contours of the wall 
on either side of the strut shadow with a measurement line as 
perpendicular as possible to the strut and vessel wall.11,13 NIH 
thickness inside every strut was measured and when there 
was no definite neointima over the stent strut, it was defined 
as an uncovered strut.13 The stent and lumen areas were 
measured by manual trace and the percentage of the NIH 
area was calculated as: NIH area (%) = ([stent area – lumen 
area] / stent area) ×100. When the strut was not fully attached 
to the vessel wall by visual estimation, the position of the 
stent strut to the vessel wall was measured by magnifying the 
individual stent strut to maximize accuracy. Stent malapposi-
tion was defined as struts that were detached from the vessel 
wall ≥160 μm for SES and ≥130 μm for PES regarding the 
differences in thickness of metal strut and polymer.14,15

The degree of NIH was divided into 4 grades: grade 0, 
uncovered strut to total stent struts; grade 1, NIH thickness 
<100 μm, which was not detected with IVUS; grade 2, NIH 
thickness between 100 and 200 μm, which was between the 
minimal thickness detectable using OCT and the minimal 
mean thickness in BMS; and grade 3, NIH thickness over 
200 μm.16 The grade was determined as minimal and 
maximal grades including ≥10% of stent struts at each stent. 

Table 1.  Baseline Characteristics

SES (n=33) PES (n=27) P-value

Age (years) 59.4±8.7　　 61.2±9.4　　 0.47

Male, n (%) 23 (69.7%) 19 (70.4%) 0.96

Follow-up duration (days) 271±44　　 276±48　　 0.63

Hypertension, n (%) 12 (36.4%) 13 (48.1%) 0.36

Diabetes mellitus, n (%) 11 (33.3%)   6 (22.2%) 0.34

Hyperlipidemia, n (%) 14 (42.3%) 13 (48.1%) 0.66

Smoking, n (%) 10 (30.3%)   5 (18.5%) 0.07

Previous MI, n (%) 3 (9.1%) 2 (7.4%) 0.81

ACS, n (%) 19 (57.6%) 15 (55.6%) 0.88

Fasting glucose (mg/dl) 113±39　　 110±25　　 0.72

hsCRP (mg/L)   7.1±15.4 11.9±36.9 0.52

Total cholesterol (mg/dl) 156±34　　 162±48　　 0.58

LDL-cholesterol (mg/dl) 94±32 96±36 0.88

HDL-cholesterol (mg/dl) 45±7　　 46±10 0.88

Triglyceride (mg/dl) 115±54　　 105±48　　 0.47

SES, Sirolimus-eluting stent; PES, Paclitaxel-eluting stent; MI, myocardial infarction; ACS, acute coronary syndrome; 
hsCPR, high sensitivity C-reactive protein; LDL, low-density lipoprotein; HDL, high-density lipoprotein. 
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The heterogeneity score of NIH thickness was generated by 
subtracting the minimal grade from the maximal grade.

Cross sections with uncovered or malapposed struts were 
defined if ≥1 stent strut was uncovered or malapposed on the 
cross section, and cross sections with an uncovered strut ratio 
>0.3 was defined when the ratio of uncovered struts to total 
stent struts per cross section was more than 0.3.6 Thrombi 
were defined as signal-rich, low-backscattering protrusions 
or high-backscattering protrusions inside the lumen of the 
artery with signal-free shadowing on the OCT image.17

Statistical Analysis
Results are expressed as a mean ± SD or n (%). Comparisons 
of categorical variables were made using the chi-squared test 
or Fisher’s exact test while Student’s t-test was used for 
comparing continuous variables. If the distributions were 
skewed, a non-parametric test was used. Inter-observer and 
intra-observer variability in the measured distance and area 
were assessed by evaluation of 20 random cross-sectional 
images in our laboratory.18 The variations between measure-
ments were calculated using the linear mixed model (one-
way mixed and two-way mixed models). All analyses were 
performed using Statistical Analysis Systems (SAS) soft-
ware (SAS; 9.1.3., SAS Institute, Cary, NC, USA). A P-
value <0.05 was considered statistically significant.

Results
Baseline Characteristics
A total of 60 patients who were implanted with either SESs 
or PESs underwent OCT. The mean follow-up duration from 
PCI to OCT was 273±46 days (271±44 days in the SES group 

vs 276±48 days in the PES group, P=0.63). In the SES group, 
there were 33 patients comprising 19 patients with acute 
coronary syndrome (ACS) and 14 with stable angina pectoris 
(SAP). In the PES group, there were 27 patients comprising 
15 with ACS and 12 with SAP. The baseline characteristics 
of the patients are shown in Table 1. There were no signifi-
cant differences in the baseline characteristics between the 2 
groups (Table 1).

Angiographic Data
About 50% of patients were implanted at the left descending 
artery in both stent groups [16 patients (48.5%) in SES group, 
14 patients (51.1%) in PES group]. There was no significant 
difference of stent diameter and stent length between the 2 
groups. Neither maximal inflation pressure nor balloon to 
artery ratio revealed a significant difference between the 2 
groups (Table 2). Although there was no significant differ-
ence in pre-intervention and post-intervention QCA data, 
PES revealed a higher percentage DS and greater late loss 
than SES at 9 months after intervention. Mean follow-up DS 
was 6.6% in SES and 16.1% in PES (P=0.004). In the same 
manner, the mean late loss was 0.1 mm in the SES group and 
0.5 mm in the PES group (P=0.001).

OCT Findings
In total, 13,762 struts in 1,496 mm single-stented segments 
were analyzed (7,441 struts in 762 mm in SES and 6,321 
struts in 734 mm in PES). Overall, NIH thickness was 
129±93 μm and NIH area was 15.7±10.3%. The overall rates 
of uncovered struts and malapposition were 9.1% and 2.1%, 
respectively. In the SES group, the frequency of uncovered 
struts was 12.5±15.2% and in the case of the PES group, it 

Table 2.  Angiographic Characteristics

SES (n=33) PES (n=27) P-value

Target vessel 0.90　　

    LAD, n (%) 16 (48.5%) 14 (51.1%)

    LCX, n (%)   8 (24.2%)   7 (25.9%)

    RCA, n (%)   9 (27.3%)   6 (22.2%)

Lesion type B2 or C, n (%) 25 (75.7%) 21 (77.8%) 0.91　　

Stent diameter (mm) 2.9±0.3 3.0±0.3 0.21　　

Stent length (mm) 24.6±7.0　　 26.5±7.2　　 0.32　　

Balloon to artery ratio 1.1±0.1 1.1±0.2 0.92　　

Maximal pressure (atm) 16.1±2.8　　 15.4±1.9 0.73　　

Pre-intervention QCA data

    Mean RVD (mm) 2.7±0.4 2.8±0.4 0.38　　

    MLD (mm) 0.7±0.4 0.7±0.5 0.71　　

    % DS 75.5±14.6 75.0±16.0 0.90　　

Post-intervention QCA data

    Mean RVD 2.8±0.4 2.9±0.4 0.17　　

    MLD (mm) 2.6±0.4 2.8±0.4 0.07　　

    % DS 6.0±7.4 3.7±7.9 0.25　　

    Acute gain (mm) 1.9±0.5 2.1±0.5 0.25　　

9-month follow-up QCA data

    Mean RVD 2.7±0.4 2.8±0.3 0.43　　

    MLD (mm) 2.5±0.4 2.3±0.5 0.09　　

    % DS   6.6±10.6 16.1±14.3 0.004

    Late loss (mm) 0.1±0.4 0.5±0.4 0.001

SES, Sirolimus-eluting stent; PES, Paclitaxel-eluting stent; LAD, left anterior descending coronary artery; LCX, left 
circumflex  coronary  artery;  RCA,  right  coronary  artery;  QCA,  quantitative  coronary  angiography;  RVD,  reference 
vessel diameter; MLD, minimal lesion diameter; DS, diameter stenosis.
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Figure 2.    Comparison of optical coherence tomography (OCT) findings between (A) Sirolimus-eluting and (B) Paclitaxel-elut-
ing stents. Uncovered struts without malapposition (red arrow), covered struts with thin neointima (yellow arrow) and uncovered 
struts with malapposition (white arrow) were observed in cross sectional OCT images.

Table 3.  Optical Coherence Tomographic Measurement

SES (n=33) PES (n=27) P-value

No. of cross section 715 701

Mean NIH thickness (μm) 86±53 181±105 <0.001

Mean stent area (mm2) 6.6±1.7 7.6±1.9 　0.04　　

Mean lumen area (mm2) 6.0±1.7 6.0±1.6 　0.97　　

Mean NIH area (mm2) 0.7±0.4 1.6±1.0 <0.001

% NIH area (%) 11.2±7.2　 21.1±11.1 <0.001

Cross section with uncovered struts 278 (38.9%) 122 (17.4%) <0.001

Cross section with malapposed struts   95 (13.3%) 38 (5.4%) <0.001

Cross section with uncovered struts >0.3 127 (17.8%) 62 (8.8%) <0.001

Heterogeneity score 1.6±0.5 2.0±0.6 　0.01　　

Presence of thrombi, n (%)   10 (30.3%)     5 (18.5%) 　0.29　　

SES, Sirolimus-eluting stent; PES, Paclitaxel-eluting stent; NIH, neointimal hyperplasia.
The heterogeneity score of NIH thickness was generated by subtracting the minimal grade from the maximal grade. 
Cross sections with an uncovered strut ratio >0.3 was defined when the ratio of uncovered struts to total stent struts 
per cross section was more than 0.3.6

Figure 1.    Frequencies of uncovered 
strut  coverage,  complete  covered 
stents  and  uncovered  struts  with 
malapposition  in  optical  coherence 
tomography between Sirolimus-elut-
ing stents (SESs) and Paclitaxel-elut-
ing stents (PESs).
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was 4.9±7.9% (P=0.01). The frequency of malapposition was 
2.6±6.1% in SES and 1.5±4.0% in PES (P=0.03; Figure 1). 
Although 9 months had passed after DES implantation, some 
of the stents showed uncovered and malapposed struts in both 
stent groups even after a 9-month follow-up (Figure 2). The 
number of complete covered stents with neointima was 
greater in PES [3 (9.1%) in SES vs 8 (29.6%) in PES, P=0.05] 
and stents without any malapposed strut were also more 
frequently observed in PES [12 (36.4%) in SES vs 18 (66.7%) 
in PES, P=0.02].

Mean NIH thickness was thicker in PES than in SES (86± 
53 μm for SES vs 181±105 μm for PES, P<0.001; Table 3). 

NIH area and percentage of NIH area were also significantly 
higher in the PES group (0.7±0.4 mm2 vs 1.6±1.0 mm2, 
P<0.001 and 11.2±7.2% vs 21.1±11.1%, P<0.001). These 
findings were compatible with the angiographic data, in 
which the late loss was greater in PES than in SES. The 
cross sections with uncovered and malapposed struts were 
detected more frequently in SES than in PES. The frequency 
of cross sections with an uncovered strut ratio >0.3 was also 
significantly higher in SES (Table 3). In the case of hetero-
geneity scores, PES revealed a higher value than SES with a 
significant difference (1.6±0.5 for SES vs 2.0±0.6 for PES, 
P=0.01). Although statistical significance was not shown, 

Table 4.  Optical Coherence Tomographic Measurement Between ACS and SAP

ACS SAP P-value

Total patients

    n   34   26

    No. of cross sections 821 595

    Mean stent area (mm2)   7.0±12.0 7.1±1.7 　0.73　　

    Mean lumen area (mm2) 6.0±1.8 5.9±1.5 　0.92　　

    Mean neointimal thickness (μm) 116±88　　 145±99　　 　0.24　　

    Mean % NIH (%) 14.6±10.4 17.1±10.3 　0.36　　

    Uncovered stent struts (%) 12.7±15.0 4.4±7.5 　0.003

    Cross sections with uncovered struts 292 (35.6%) 108 (18.2%) <0.001

    Cross sections with malapposed struts 111 (13.5%) 22 (3.7%) <0.001

    Cross sections with uncovered struts >0.3 140 (17.1%) 49 (8.2%) <0.001

    Malapposed stent struts (%) 3.1±6.6 0.8±2.5 　0.04　　

    Heterogeneity score 1.8 ±0.6 1.7±0.5 　0.38　　

    Presence of thrombi (%) 11 (32.4%)     4 (15.4%) 　0.13　　

SES

    n   19   14

    No. of cross sections 412 303

    Mean stent area (mm2) 6.4±1.7 6.9±1.6 　0.35　　

    Mean lumen area (mm2) 5.9±1.9 6.1±1.6 　0.69　　

    Mean neointimal thickness (μm) 72±59 103±41　　 　0.10　　

    Mean % NIH (%) 9.7±8.1 13.2±5.3 　0.17　　

    Uncovered stent struts (n, %) 18.2±17.4 4.8±6.3 　0.002

    Cross sections with uncovered struts 214 (51.9%)   64 (21.1%) <0.001

    Cross sections with malapposed struts   84 (20.4%) 11 (3.6%) <0.001

    Cross sections with uncovered struts >0.3 104 (25.2%) 23 (7.6%) <0.001

    Malapposed stent struts (n, %) 4.2±7.8 0.5±0.6 　0.06　　

    Heterogeneity score 1.6±0.5 1.6±0.5 　0.72　　

    Presence of thrombi (%)     7 (36.8%)     3 (21.4%) 　0.34　　

PES

    n   15   12

    No. of cross sections 409 292

    Mean stent area (mm2) 7.7±2.0 7.4±1.8 　0.63　　

    Mean lumen area (mm2) 6.2±1.7 5.4±1.3 　0.53　　

    Mean neointimal thickness (μm) 171±89　　 194±125 　0.59　　

    Mean % NIH (%) 20.8±9.9　　 21.6±12.9 　0.85　　

    Uncovered stent struts (n, %) 5.6±7.1 4.0±9.0 　0.22　　

    Cross sections with uncovered struts   78 (19.1%)   44 (15.1%) 　0.17　　

    Cross sections with malapposed struts 27 (6.6%) 11 (3.8%) 　0.10　　

    Cross sections with uncovered struts >0.3 36 (8.8%) 26 (8.9%) 　0.96　　

    Malapposed stent struts (n, %) 1.7±4.4 1.2±3.7 　0.26　　

    Heterogeneity score 2.1±0.5 1.8±0.6 　0.09　　

    Presence of thrombi (%)   4 (26.7%)   1 (8.3%) 　0.22　　

ACS, acute coronary syndrome; SAP, stable angina pectoris; NIH, neointimal hyperplasia; SES, Sirolimus-eluting 
stent; PES, Paclitaxel-eluting stent.
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intracoronary thrombi were frequently detected in SES [10 
(30.3%) in SES vs 5 (18.5%) in PES, P=0.29; Table 3].

Further statistical analysis was performed to determine 
the differences between ACS and SAP (Table 4). There was 
no significant difference in the NIH thickness and percent-
age of NIH area between ACS and SAP. However, ACS 
revealed a significantly higher rate of uncovered struts and 
malapposed struts than SAP (12.7±15.0 vs 4.4±7.5, P=0.003 
and 3.1±6.6 vs 0.8±2.5, P=0.04). According to the type of 
stent, the incidence of uncovered and malapposed struts 
were different only in SES.

Discussion
In this study, the incidence of uncovered struts was signifi-
cantly higher in SES than in PES at 9 months after stent 
implantation and the frequency of cross sections with an 
uncovered strut ratio >0.3 was significantly higher in SES, 
which was the best morphometric predictor for LST in a 
previous autopsy study.6 However, the pattern of neointima 
was more heterogeneous in PES. In addition, stent coverage 
was incomplete in both stent groups. Therefore, the present 
study suggests that the vascular healing pattern was some-
what different according to the type of DES, and dual anti-
platelet therapy might be needed for more than 9 months in 
both SES and PES.

Sirolimus and Paclitaxel have many different properties.19 
Sirolimus inhibits the G1 cell cycle and migration of vascular 
smooth muscle cells, whereas Paclitaxel inhibits the mitosis 
(M) phase of the cell cycle and leads to apoptotic cell death.20 
Moreover, they have different diffusion capacities and distri-
butions in the vascular wall. Sirolimus distributes equally 
within the vascular layers, whereas Paclitaxel accumulates in 
the adventitia. Accordingly, it is well known that SES and 
PES have different patterns of in-stent restenosis21,22 and 
different rates of angiographic restenosis and target vessel 
revascularization.23,24 Corresponding with previous trials, the 
angiographic data of the present study revealed less late loss 
in the SES group.25,26 Coinciding with these findings in the 
OCT data, NIH thickness and percentage of NIH area were 
significantly lower in the SES group. Besides, several studies 
using IVUS or OCT have shown that stent type was an 
important factor of strut malapposition immediately after 
stent implantation.14,26 SES had a higher rate of malapposi-
tion than other DESs, which may be related to the strut thick-
ness and stent design.14 Therefore, eluting drug, polymer, 
strut thickness and stent design may influence the different 
patterns of neointimal coverage and malapposition even after 
9 months after stent implantation between SES and PES. 
Although PES revealed a higher rate of neointimal coverage 
in the present study, the incidence of LST has been known to 
be similar with SESs.27 Furthermore, a recent angioscopy 
study showed that neointimal coverage was more heteroge-
neous in PES than in SES and thrombi were more frequently 
observed in PES than in SES (43% vs 19%, P=0.04).28 The 
present study used OCT and demonstrated a pattern of 
neointimal coverage that was more heterogeneous in PES 
than SES. These findings may imply that quantitative mea- 
surements of neointima and malapposition alone could not 
explain the whole mechanism of LST because the quality of 
functional neointima might be crucial to prevent the forma-
tion of thrombus and subsequent LST.

The rates of uncovered struts and malapposition were still 
considerable in both stent groups at 9 months after stent 
implantation (uncovered struts: 12.5±15.2% in SES vs 

4.9±7.9% in PES, P=0.01, malapposition: 2.6±6.1% in SES 
vs 1.5±4.0% in PES, P=0.03). According to previous data, 
the rates of uncovered struts were 15%, 11.1% and 5.7%, 
respectively, in SES at the 3-, 6- and 12-month follow-up.11,29 
In the present SES data, the rate of uncovered struts was 
12.5%, so the progression of endothelization after 3 months 
was detected indirectly and similar to the previous study at 6 
months. However, because high rates of uncovered struts 
were still detected, the maintenance of dual anti-platelets 
over 9 months after implantation may be needed. According 
to clinical presentation, the vascular healing process regard-
ing neointima coverage and stent apposition was delayed in 
ACS compared with SAP in the present study. Especially in 
SES, these differences were quite distinct, which might be 
also related to the innate characteristics of SES.30

Currently, there are limited data about microthrombi, 
which are incidentally observed in OCT imaging. The clini-
cal significance of microthrombi should be elucidated via 
further clinical investigation. In the present study, the micro-
thrombus was observed in 10 patients (30.3%) in the SES 
group and 5 patients (18.5%) in the PES group (P=0.29). 
Interestingly, recent OCT data showed that intracoronary 
microthrombi were more common in PES compared with 
SES.31 We could not clearly explain the reason why different 
results were obtained compared with the present study. 
Between the 2 studies, the stent platform was different as 
Taxus Express® was used in the previous study and Taxus 
Liberte® was used in the present study. Therefore, intracoro-
nary thrombus might be observed less in Taxus Liberte® than 
in Taxus Express® by a more homogeneous healing pattern 
because Taxus Liberte® has a thin strut and can deliver the 
drug more uniformly through the small cell area and reduce 
the circular cell diameter. However, the clinical implication 
of microthrombi still needs more cases and longer clinical 
follow-up because the number of enrolled patients in the 
present study was small.

Study Limitations
First, the present study was not randomized and the study 
population was small. Hence, there is a possibility of bias in 
this study. Second, OCT data before and immediately after 
stent implantation were not available. Third, the thickness of 
NIH measured does not reflect the fully functioning intact 
endothelium. Quality as well as quantity of NIH might be 
important to prevent thrombus formation, but the present 
study did not clarify the quantity of NIH and it might be 
difficult to investigate in a clinical situation. Fourth, although 
OCT has high resolution, more specific definition was applied 
that may not perfectly discriminate between thrombus and 
intracoronary tissue. Finally, there was no data for the rela-
tionship between clinical events and neointimal coverage 
detected by OCT. This data might be needed to evaluate the 
clinical implications of long-term clinical follow-up.

Conclusions
SES had a higher rate of uncovered and malapposed stent 
struts, but the pattern of neointimal coverage was more 
heterogeneous in PES. However, in both stent groups, the 
rates of uncovered struts were not negligible even at 9 months 
after implantation. In addition, this quantitative measurement 
of neointima and malapposition may not explain the whole 
mechanism of LST because the quality of functional 
neointima might be crucial to prevent the formation of throm-
bus and subsequent LST. Therefore, we could speculate that 
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9 months duration of DAT in both SES and PES might not be 
sufficient. However, we need more data to determine the 
clinical relevance of neointima over stent detected by OCT 
and for qualitative evaluation of the neointima.
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