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Thin-capped Fibroatheroma (TCFA) 

Lipid 

Thickness of fibrous cap  

TCFA was defined as a 

plaque with lipid content in 

more than 2 quadrants and 

the thinnest part of a fibrous 

cap measuring less than 65 

μm by histology. 

The cap thickness is 

measured from the 

surface of the lumen to 

the portion just starting 

the attenuation. 

TCFA is thought to be a 

plaque prone to rupture  

and vulnerable 
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Identification of vulnerable plaque 

Plaque prone to disruption 

Rupture (-) Rupture (+) 

Event (-) Event (+) 

UAP AMI 
Sudden cardiac 

death 

960 TCFA  

f/u:38 (1-72) months 

2 3 0 

5 

Silent plaque rupture 

8 

13 
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1st OCT (Baseline) 2nd OCT (Follow-up) 

Case Vessels TCFA 
Fibrous-cap 

thickness (µm) 

Lipid-arc 

(degree) 

Macro 

phages 
Duration (M) 

Clinical 

presentation 

1 RCA + 60 360 - 7 subclinical 

2 LCX + 60 360 + 11 subclinical 

3 RCA - 140 210 + 8 subclinical 

4 LCX + 50 330 + 7 UAP 

5 LCX - 110 270 - 3 AMI 

6 LAD + 40 270 + 8 UAP 

7 RCA + 50 170 + 9 subclinical 

8 RCA + 40 210 + 10 subclinical 

9 RCA - 80 150 - 9 subclinical 

10 RCA + 40 340 + 1 subclinical 

11 RCA - 100 360 - 27 AMI 

12 RCA + 60 270 + 5 NSTEMI 

13 LAD + 80 360 + 27 NSTEMI 

13 lesions assessed by OCT before plaque rupture 
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4406 4b An Example of layered structure 
HE 

Sirius red stain  

(Collagen : red) 

Sirius red stain with polarized 
TypeⅢ(immature) collagen : green 

TypeⅠ(mature) collagen: orange 

S/O process of  

thrombus organization 
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Vulnerable Plaque Detection: How to improve ? 
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OCT Findings of Culprit Lesions 

STEMI 

（n=40） 

NSTEACS 

（n=49) 
p value 

Plaque rupture, n(%) 

Lipid-rich plaque 

   (>=2 quadrants), n(%) 

Fibrous cap thickness, μm 

TCFA, n(%) 

Thrombus, n(%) 

   Red thrombus 

   White thrombus 

   None 

28(70) 

36(90) 

 

55±20 

31(78) 

 

31(78) 

9(22) 

0(0) 

23(47) 

35(71) 

 

109±55 

24(49) 

 

13(27) 

20(41) 

16(32) 

0.033 

0.036 

 

<0.0001 

0.008 

<0.0001 

（Ino Y, et al. JACC Cardiovasc Interv. 2011;4:76-82） 
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STEMI 

（n=28） 

NSTEACS 

（n=23) 
P value 

Maximum ruptured cavity CSA, mm2 

Lumen CSA  

    at maximum ruptured cavity site, mm2 

Minimum lumen CSA, mm2 

 

Longitudinal morphological features 

of plaque rupture, n(%) 

    Proximal-type 

    Mid-type 

    Distal-type 

2.52±1.36 

2.44±1.34 

 

1.95±0.80 

 

 

 

13(46) 

12(43) 

3(11) 

 1.67±1.37 

2.96±1.91 

 

1.88±0.86 

 

 

 

4(17) 

11(48) 

8(35) 

0.034 

0.250 

 

0.756 

 

 

0.036 

OCT Findings of Ruptured Plaque 

（Ino Y, et al. JACC Cardiovasc Interv. 2011;4:76-82） 



Wakayama Medical University Shimamoto K, et al. Atherosclerosis 2014; 235:532-537 



Wakayama Medical University Shimamoto K, et al. Atherosclerosis 2014; 235:532-537 



Wakayama Medical University Shimamoto K, et al. Atherosclerosis 2014; 235:532-537 



Wakayama Medical University 

Not only the presence of TCFA but also the amount of plaque 

burden, MLD, MLA, the presence of thrombus, and so on would 

improve to detect vulnerable plaque . 

Vulnerable Plaque Detection: How to improve ? 
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Not only the presence of TCFA but also the amount of plaque 

burden, MLD, MLA, the presence of thrombus, and so on would 

improve to detect vulnerable plaque . 

Vulnerable Plaque Detection: How to improve ? 

Biological inflammatory markers, such as hs-CRP, various type 

of cytokines, etc. may allow us to support in identifing VP 

more correctly in addition to plaque characteristics. 
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Bouki KP, et al. Int J Cardiol, 2012;154; 287- 292 
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Bouki KP, et al. Int J Cardiol, 2012;154; 287- 292 
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Bouki KP, et al. Int J Cardiol, 2012;154; 287- 292 

 

ROC curve of hs-CRP for the prediction of plaque rupture 

in patients with ACS and SAP 
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Circulation MDA-LDL & hs-CRP  

in cases with and without TCFA in ACS 

Rupture 

Non-rupture 

（Matsuo Y, et al. Eur Heart J Cardiovasc Img. 2013;14:43-50） 
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Circulation MDA-LDL & hs-CRP  

in cases with and without TCFA within stable angina 
（Matsuo Y, et al. Eur Heart J Cardiovasc Img. 2013;14:43-50） 

Rupture 

Non-rupture 
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（Matsuo Y, et al. Eur Heart J Cardiovasc Img. 2013;14:43-50） 
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Comparison of sLOX-1, hs-CRP and hs-TnT levels 

among plaque rupture, non-rupture and control.  
Kobayashi N, et a. Int J Cardiol 2013;168:3217-3223 

R-ACS; Ruptured-ACS, N-ACS; Non-ruptured ACS, SAP; stable effort angina 

sLOX-1 hs-CRP hs-TnT 
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ROC curve analyses of sLOX-1, hs-CRP & hs-TnT 

for differentiation of plaque rupture and TCFA in ACS 

Kobayashi N, et a. Int J Cardiol 2013;168:3217-3223 

AUC of sLOX-1;0.923 (p<0.001) 

AUC of hs-CRP;0.638 (p=0.058) 

AUC of hs-TnT; 0.879 (p<0.001) 

AUC of sLOX-1;0.782 (p<0.001) 

AUC of hs-CRP;0.531 (p=0.675) 

AUC of hs-TnT; 0.643 (p=0.055) 

AUC of sLOX-1;0.718 (p<0.001) 

AUC of hs-CRP;0.506 (p=0.945) 

AUC of hs-TnT; 0.524 (p=0.766) 
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Kobayashi N, et a. Int J Cardiol 2013;168:3217-3223 

Correlation between fibrous cap thickness & biomarkers levels 

sLOX-1 hs-CRP hs-TnT 
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Methods 

OCT and IVUS study :  
Measured plaque :  

   Non-culprit site atheroma  

  (>10mm proximal or distal  

   to the PCI site)  

Analysis 

   Fibrous-cap thickness (OCT) 

   Total atheroma volume (IVUS) 

Consecutive 160 NSTEACS patients who underwent  emergency PCI 

110 patients could be evaluated by IVUS & OCT 

9-month  

follow-up period 

82 patients were enrolled in this study 

28 patients withdraw Laboratory examination : 

  LDL-C,HDL-C,hs-CRP 

  ( The days of discharge,  

   & the time of follow-up ) 

Exclusion: 

   3 left main, 6 CHF,  8 CKD (Cr>1.5 mg/dl) 

   12 lipid-lowering therapy 

58 patients (71%) received statin during follow up 
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p=0.064 

The correlation between the  lipid profile and the % change of 

fibrous-cap thickness (FCT) and total atheroma volume (TAV). 

%TAV and %LDL/HDL were positively correlated (p<0.01, r = 0.42). 

%FCT  and %CRP were inversely correlated (p<0.01, r = -0.44). 

（Takarada S, et al. JACC Interv. 2010;3: 766-772） 
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Effect of Atorvastatin Therapy on the Fibrous Cap Thickness in Coronary 

Atherosclerotic Plaque as Assessed by OCT (EASY-FIT) 

National Clinical Trial Identifier Number: 00700037 

Komukai K, et al. J Am Coll Cardiol 2014;64:2207-2217 
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Percent change in laboratory results  

between baseline and 12-month follow-up 

Komukai K, et al. J Am Coll Cardiol 2014;64:2207-2217 
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Baseline 12-month follow-up 

Increase of fibrous cap thickness during 20mg/day of Atorvastatin  

Komukai K, et al. J Am Coll Cardiol 2014;64:2207-2217 
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Percent change in OCT measurements  

between baseline and 12-month follow-up 

Komukai K, et al. J Am Coll Cardiol 2014;64:2207-2217 
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Relationships between percent changes  

in biomarkers and fibrous cap thickness 

Komukai K, et al. J Am Coll Cardiol 2014;64:2207-2217 
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Baseline 12-month follow-up 

Decrease of macrophage density  

during 20mg/day of Atorvastatin  

Komukai K, et al. J Am Coll Cardiol 2014;64:2207-2217 
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Percent change in OCT measurements  

between baseline and 12-month follow-up 

Komukai K, et al. J Am Coll Cardiol 2014;64:2207-2217 
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Relationships between percent changes  

in biomarkers and macrophage grade 

Komukai K, et al. J Am Coll Cardiol 2014;64:2207-2217 
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Relationship between percent changes  

in macrophage grade and fibrous cap thickness 
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Koga S, et al. J Am Coll Cardiol Cardiovasc Interv. 2013;6:945 - 954 

.  

Comparisons of PTX3 and hs-CRP Levels Based on the Presence 

of TCFA in Patients With ACS and SAP  
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Frequency of TCFA According to PTX3 & hs-CRP Levels 

Comparison of TCFA frequency among PTX3 tertiles (A, B)  

or hs-CRP levels (C, D) in patients with ACS and SAP 
Koga S, et al. J Am Coll Cardiol Cardiovasc Interv. 2013;6:945 - 954 

.  
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ROC of PTX3 Levels for Predicting TCFA  
Koga S, et al. J Am Coll Cardiol Cardiovasc Interv. 2013;6:945 - 954 

.  
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Effect of EPA & statin on TCFA 

Nishio R, et al. Atherosclerosis 2014;234:114 - 119 



Wakayama Medical University Nishio R, et al. Atherosclerosis 2014;234:114 - 119 

Effect of EPA & statin on TCFA 
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Effect of EPA & statin on TCFA 

Change in Cap Thickness Change in Lipid Arc Change in Lipid Length 
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Effect of EPA & statin on TCFA 
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Effect of EPA & statin on Macrophage Accumulation 
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Hattori K, et al. J Am Coll Cardiol Cardiovasc Img, 2012:5;169 - 177 

 

Relationship Between %Change in LDL-C and %Change of 

Grayscale IB-IVUS, and OCT Parameters  
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Frequency of thinnest cap thickness 

Ozaki Y, et al. Circ J 2013;77:2982 - 2989 
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Fibrous cap thickness vs HDL-C, LDL-C, Total-C and TG level 
Ozaki Y, et al. Circ J 2013;77:2982 - 2989 
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Nasu K, et al. J Am Coll Cardiol Cardiovasc Interv 2013;6:746 - 755 

Correlation Between Relative Value of Each Plaque Component 

Volume and Ratio of Campesterol to Lathosterol  
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Correlation Between Relative Value of Each Plaque 

Component Volume and LDL-Cholesterol Level 
Nasu K, et al. J Am Coll Cardiol Cardiovasc Interv 2013;6:746 - 755 
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Correlation Between Thinnest Fibrous Cap Thickness 

Assessed by OCT and Laboratory Data 
Nasu K, et al. J Am Coll Cardiol Cardiovasc Interv 2013;6:746 - 755 
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Not only the presence of TCFA but also the amount of plaque 

burden, MLD, MLA, the presence of thrombus, etc. would 

improve to detect vulnerable plaque. 

Biological inflammatory markers, such as hs-CRP, various type 

of cytokines, etc. may allow us to support in identifing VP 

more correctly in addition to plaque characteristics. 

Summery 
Vulnerable Plaque Detection: 

Between Biological & Morphological (OCT) Approach 

Making score by using several biological inflammatory 

markers in addition to plaque characteristics may lead us 

identification of  vulnerable plaque much more correct and 

easier. 


