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Biodegradable or durable polymer: more data required

Article, see page 102

(Table 1)
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Table 1. List of drug-eluting stents from the major manufacturers.

Biodegradable polymer Durable polymer

BioMatrix (Biolimus A9™**) Promus PREMIER™¶/Element™¶ (everolimus)

SYNERGY™¶ (everolimus) Resolute Onyx™§/Integrity™§ (zotarolimus)

Orsiro¶¶ (sirolimus) XIENCE Xpedition®* (everolimus)

Nobori®§§ (Biolimus A9)

Ultimaster®§§ (sirolimus)

Absorb*/Absorb GT1* (everolimus)

*Abbott Vascular, Santa Clara, CA, USA; **Biosensors Europe SA, Morges, Switzerland; ¶Boston Scientific Corp., Marlborough, MA, USA; ¶¶Biotronik, 

Bülach, Switzerland; §Medtronic, Minneapolis, MN, USA; §§Terumo Corp., Tokyo, Japan
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Reperfusion for all: reimagining STEMI care in low and 

middle income countries

Article, see page 109
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Remote ischaemic preconditioning: essential part of the 

“Great Game” to reduce myocardial injury after PCI

Figure 1

– Neuronal pathways: activation of peripheral sensory fibres
– Humoral: nitric oxide, micro RNA-144, stromal-derived factor 1

– Extracellular receptors for bradykinin, adenosine, IL-10, opioids, 
stromal-derived factor 1

– Intracellular transducers as RISK pathway, protein kinase C, 
nitric oxide synthase

– Mitochondrium with ATP-dependent potassium channels

– Heart – Skin
– Kidney – Brain
– Liver
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Signal
response
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Figure 1.
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RIPC Control Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random 95% CI

1.4.1 Lower limb

Ghaemian, 12 5 40 16 40 27.3% 0.21 [0.07, 0.66]

Subtotal (95% CI) 40 40 27.3% 0.21 [0.07, 0.66]

Total events 5 16

Heterogeneity. Not applicable

Test for overall effect: Z=2.67 (p=0.008)

1.4.2 Upper limb

Ahmed, 13 6 77 12 72 32.3% 0.42 [0.15, 1.19]

Kumar, 15 8 54 21 54 40.4% 0.27 [0.11, 0.69]

Subtotal (95% CI) 131 126 72.7% 0.33 [0.17, 0.66]

Total events 14 33

Heterogeneity: Tau2=0.00; Chi2=0.38, df=1 (p=0.54); I2= 0%

Test for overall effect: Z=3.12 (p=0.002)

Total (95% CI) 171 166 100.0% 0.29 [0.16, 0.53]

Total events 19 49

Heterogeneity: Tau2=0.00; Chi2=0.79, df=2 (p=0.67); I2=0%

Test for overall effect: Z=4.06 (p<0.0001)

Test for subgroup differences: Chi2=0.42, df=1 (p=0.52). I2=0%

0.1 0.2 0.5 1 2 5 10

RIPC Control

Figure 2.
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Will the DAPT trial (long-term dual antiplatelet treatment after 

stent implantation) change my practice?

Introduction

(Figure 1)
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Long-term outcomes with Biolimus A9-eluting stents in real-

world, all-comers Asia Pacific patients. Final 5-year report of 

the BEACON (Biolimus Eluting A9 Coronary Stent Obviating 

Luminal Narrowing) II clinical registry

Abstract
Aims:

Methods and results:

Conclusions:

KEYWORDS

• biodegradable 

polymer

• drug-eluting stent

• major adverse 

cardiac events

• stent thrombosis
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STATISTICAL ANALYSIS

Results

(Table 1)

Table 1. Patient demographics.

Parameter
Number of 

patients (n=497)

Male, n (%) 399 (80.3)

Age, mean±SD 59.8±10.75

Diabetes mellitus, n (%) 156 (32.5)

Hypertension, n (%) 306 (62.15)

Hypercholesterolaemia, n (%) 338 (74.45)

Smoking, n (%) 215 (46.25)

Family history of CAD, n (%) 126 (29)

Previous MI, n (%) 184 (38.65)

Previous PCI, n (%) 54 (27.55)

Previous CABG, n (%) 27 (5.55)

Current 

angina status

Asymptomatic, n (%) 78 (15.7)

Stable angina, n (%) 268 (53.9)

Unstable angina, n (%) 151 (30.4)

LVEF %, mean±SD 52.43±14.07

LVEF <30%, n (%) 18 (6.84)

Data are mean (SD) or number (%). CABG: coronary artery bypass graft; 

CAD: coronary artery disease; LVEF: left ventricular ejection fraction; 

MI: myocardial infarction; PCI: percutaneous coronary intervention

Table 2. Lesion characteristics.

 Parameter
Number of 

lesions (n=742)

Target lesion coronary artery, n (%) 701 (94.5)

Bifurcation lesion (side branch >2 mm), n (%) 101 (13.6)

 with moderate/severe calcification, n (%) 32 (4.3)

Moderate/severe calcification, n (%) 177 (23.9)

Lesions >20 mm, n (%) 232 (31.4)

Reference vessel diameter <2.75 mm, n (%) 250 (33.7)

Total occlusion, n (%) 69 (9.3)

De novo lesions, n (%) 701 (94.5)

Restenotic lesions, n (%) 41 (5.5)

Table 3. Procedure characteristics.

 Parameter
Number of 

lesions (n=742)

Lesions per patient, mean±SD 1.49±0.74 

Stents per patient, mean±SD 1.73±0.96 

Stents per lesion, mean±SD 1.16±0.47 

Lesion length (mm), mean±SD 18.7±9.7 

Total stent length per lesion (mm), mean±SD 22.6±10.9 

Stent length (mm), mean±SD 19.2±6 

Glycoprotein IIb/IIIa inhibitor use, n (%) 81 (10.9)

Lesion success, n (%) 734 (98.9)

Device success, n (%)  733 (98.8)

Procedure success, n (%) 727 (98)

(Table 2)

(Table 3)
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One-year mortality of primary angioplasty for acute myocardial 

infarction during regular working hours versus off-hours

Abstract
Aims:

Methods and results:

Conclusions:

KEYWORDS

• long-term mortality

• off-hours

• regular hours

• STEMI care
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Table 1

Results
STUDY SAMPLE

(Figure 1)

CLINICAL CHARACTERISTICS

(Table 1)

PROCEDURAL AND ANGIOGRAPHIC CHARACTERISTICS

Acute coronary syndrome patients:
1/1/2008 - 29/12/2013

15,252 patients

5,237 STEMI patients

1,126 patients who underwent PPCI
were included in the final analysis

Excluded:
- Non-STE-ACS: 10,015 patients

Other exclusions:
- Fibrinolysis therapy: 184 patients
- No reperfusion: 3,754 patients
- Incomplete variables: 173 patients

Off-hours admission:
857 patients

(76%)

Regular hours admission:
269 patients

(24%)

Figure 1.
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(Table 2)

MORTALITY

Table 1. Clinical characteristics of STEMI patients based on 

timing of presentation.

Off-hours 

(n=857)

Regular hours 

(n=269)
p-value

Age, years 55.44±9.73 56.4±9.94 0.15

Male gender, n (%) 753 (87%) 224 (83%) 0.052

Source of 
referral, n (%)

Walk-in/Ambulance 250 (29.1%) 74 (27.5%) 0.59

Inter-hospital 580 (67.6%) 171 (63.5%) 0.21

Anterior wall MI, n (%) 484 (56.5%) 152 (56%) 0.99

Blood pressure, 
mmHg

Systolic BP 131 (56-220) 130 (18-240) 0.77

Diastolic BP 80 (33-153) 77 (43-131) 0.16

Heart rate, bpm 78 (16-166) 76 (20-142) 0.23

Risk 
stratification, 
n (%)

Killip class 1 623 (72.7%) 207 (76.9%)
0.167

Killip class 2-4 234 (27.3%) 62 (23%)

TIMI score >4 310 (36.2%) 88 (32.7%) 0.30

Risk factor, 
n (%)

Hypertension 472 (55%) 154 (57.2%) 0.53

Diabetes mellitus 256 (29.8%) 74 (27.5%) 0.45

Dyslipidaemia 385 (44.9%) 130 (48.3%) 0.33

Smoker 570 (66.5%) 163 (60.6%) 0.07

Family history 189 (22%) 57 (21.2%) 0.76

Onset of 
infarction, 
hours

2-6 hrs 463 (54%) 150 (55.7%) 0.61

6-12 hrs 310 (36.2%) 80 (29.7%) 0.053

Antiplatelet 
within the first 
24 hrs, n (%)

Aspirin 836 (97%) 264 (98%) 0.57

Clopidogrel 829 (97%) 263 (98%) 0.38

Medication at 
discharge, 
n (%)

Aspirin 788 (92%) 249 (92%) 0.74

Clopidogrel 786 (91%) 246 (91%) 0.89

ACE inhibitor 656 (76%) 190 (71%) 0.12

Statin 789 (92%) 240 (89%) 0.14

Beta-blocker 646 (75%) 185 (69%) 0.08

Length of stay, days 5.86±4.63 6.45±4.91 0.07

BP: blood pressure; MI: myocardial infarction; PPCI: primary percutaneous coronary 

intervention; TIMI: Thrombolysis In Myocardial Infarction

Table 2. Procedural characteristics.

Off-hours 

(n=857)

Regular hours 

(n=269)
p-value

Door-to-device, minutes 114±89.32 111±66.65 0.58

Door-to-device ≤90 minutes, n (%) 388 (45.3%) 129 (48%) 0.44

Manual thrombus aspiration, n (%) 425 (49.6%) 112 (41.6%) 0.009

Post-PPCI TIMI 3 flow, n (%) 801 (93%) 245 (91%) 0.18

Use of GPI, n (%) 574 (67%) 172 (64%) 0.35

Culprit vessel, n 
(%)

LAD 394 (46%) 117 (43.5%) 0.45

LCX 37 (4.3%) 15 (5.6%) 0.38

RCA 288 (33.6%) 89 (33.1%) 0.47

GPI: glycoprotein IIb/IIIa inhibitor; LAD: left anterior descending artery; LCX: left circumflex 

artery; PPCI: primary percutaneous coronary intervention; RCA: right coronary artery; 

TIMI: Thrombolysis In Myocardial Infarction

Table 3. Primary outcomes according to timing of admission.

In-hospital 1-year

Number of 

events, n (%)

Crude HR and 

95% CI

Adjusted HR and 

95% CI

Number of 

events, n (%)

Crude HR and 

95% CI

Adjusted HR and 

95% CI

Death Off-hours 44 (5.1%) 0.86 (0.48–1.52) 0.81 (0.43–1.54) 90 (10.5%) 0.77 (0.52–1.15) 0.73 (0.46–1.12)

Regular hours 16 (5.9%) 1 1 35 (13%) 1 1

CI: confidence interval; HR: hazard ratio

(Figure 2)

(Table 3)
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(Figure 3)

Discussion

0.25 1 4
Off-hours Regular hours

1-year mortality

Male p=0.97

Diabetes mellitus p=0.055

Anterior MI p=0.32

Killip class 2 to 4 p=0.19

TIMI risk score >4 p=0.13

Onset 2-6 hours p=0.85

Onset 6-12 hours p=0.25

Thrombus aspiration p=0.27

Post-procedural TIMI flow 0-2 p=0.12

Figure 3.
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STATISTICAL ANALYSIS

Results

(Table 1)

Table 2

Table 1. Baseline demographic and clinical profile of patients.

Parameters
Whole cohort 

(n=108)

RIPC

(n=54)

Control

(n=54)
p-value*

Age, years (mean±SD) 57.67±8.82 57.19±7.31 58.15±10.16 0.57

BMI (kg/m2) 24.14±3.12 24.04±3.04 24.23±3.22 0.76

Male, n (%) 92 (85.2) 50 (92.6) 42 (77.8) 0.06

Diabetes, n (%) 40 (37.0) 18 (33.8) 22 (40.7) 0.55

Smoker, n (%) 32 (29.6) 14 (25.9) 18 (33.3) 0.53

Hypertension, n (%) 68 (63.0) 30 (55.6) 38 (70.4) 0.16

Dyslipidaemia, n (%) 42 (38.9) 24 (44.4) 18 (33.3) 0.32

LVEF, % (mean±SD) 51.59±12.4 49.67±12.8 53.54±11.7 0.11

History of ACS/MI, n (%) 54 (50.0) 30 (55.6) 24 (44.4) 0.34

NYHA I/II, n (%) 86 (79.6) 42 (77.8) 44 (81.5) 0.81

NYHA III/IV, n (%) 22 (20.4) 12 (22.2) 10 (18.5) 0.81

Statins, n (%) 108 (100) 54 (100) 54 (100) 1.00

-blockers, n (%) 106 (98.1) 54 (100) 52 (96.3) 0.50

ACE-I/ARB, n (%) 100 (92.6) 48 (88.9) 52 (96.3) 0.27

GP IIb/IIIa inhibitor use, 
n (%)

42 (38.9) 18 (33.3) 24 (44.4) 0.32

Prior PTCA, n (%) 8 (7.4) 2 (3.7) 6 (11.1) 0.27

Troponin I (ng/ml), 
(mean±SD)

0.051±0.002 0.050±0.002 0.051±0.003 0.41

CRP (mg/dl), (mean±SD) 0.43±0.27 0.46±0.24 0.39±0.29 0.22

Serum creatinine (mg/dl), 
(mean±SD)

1.10±0.40 1.12±0.53 1.08±0.20 0.64

*p-value shown is between RIPC group and control group; value of <0.05 considered as 

statistically significant. ACE-I: angiotensin-converting enzyme inhibitors; ARB: angiotensin 

receptor blocker; BMI: body mass index; LVEF: left ventricle ejection fraction; NYHA: New 

York Heart Association; PCI: percutaneous coronary intervention; PTCA: percutaneous 

transluminal coronary angioplasty

(Table 2)

Table 3

(Table 3)

Table 4
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Table 2. Angiography and angioplasty-related parameters.

Variable
Whole cohort 

(n=108)

RIPC

(n=54)

Control

(n=54)
p-value*

Target vessel Left main only, n (%) 2 (1.8) 0 (0) 2 (3.7) 0.48

LAD/ramus only, n (%) 52 (48.1) 28 (51.9) 24 (44.4) 0.56

LCX only, n (%) 12 (11.1) 8 (14.8) 4 (7.4) 0.36

RCA only, n (%) 14 (12.9) 4 (7.4) 10 (18.5) 0.15

Double/triple-vessel PTCA, n (%) 28 (25.9) 14 (25.9) 14 (25.9) 1.00

Lesion classification 

(according to AHA/ACC)

Type A, n (%) 46 (32.8) 22 (32.3) 24 (33.3) 0.90

Type B1/B2, n (%) 80 (57.1) 41 (60.3) 39 (54.2) 0.57

Type C, n (%) 14 (10.0) 5 (7.3) 9 (12.5) 0.46

Stent diameter, mm (mean±SD) 3.07±0.33 3.07±0.32 3.07±0.33 0.97

Stent length, mm (mean±SD) 20.55±6.36 21.11±6.30 19.99±6.43 0.37

No. of stents (mean±SD) 1.54±0.84 1.44±0.74 1.63±0.92 0.25

DES, n (%) 104 (96.29) 50 (92.59) 54 (100) 0.13

*p-value shown is between RIPC group and control group; value of <0.05 considered as statistically significant. AHA: American Heart Association; 

ACC: American College of Cardiology; DES: drug-eluting stent; LAD: left anterior descending artery; LCX: left circumflex artery; PTCA: percutaneous 

transluminal coronary angioplasty; RCA: right coronary artery

Table 3. Periprocedural clinical and angiographic parameters.

Variable
Whole cohort 

(n=108)

RIPC

(n=54)

Control

(n=54)
p-value*

SBP, mmHg (mean±SD) 124.9±11.40 124.3±11.84 125.6±11.01 0.57

DBP, mmHg (mean±SD) 82.2±6.33 81.3±5.87 83.2±6.67 0.11

Heart rate, bpm (mean±SD) 73.8±8.01 74.1±8.12 73.6±7.9 0.78

Chest pain score >1, n (%) 15 (13.9) 3 (5.5) 12 (22.2) 0.02*

ECG ST deviation >1 mm, n (%) 10 (9.3) 2 (3.7) 8 (14.8) 0.09

TIMI flow grade 0-2, n (%) 7 (6.5) 1 (1.8) 6 (11.1) 0.12

3, n (%) 101 (93.5) 53 (98.1) 48 (88.9)

*p-value shown is between RIPC group and control group; value of <0.05 considered as statistically significant. DBP: diastolic blood pressure; 

HR: heart rate; SBP: systolic blood pressure; TIMI: Thrombolysis In Myocardial Infarction
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Discussion

Table 4. Post-procedure troponin I and CRP values (at 6, 12 and 24 hours) and the incidence of MI.

Variable

6 hours 12 hours 24 hours

RIPC

(n=54)

Control 

(n=54)
p-value RIPC (n=54)

Control 

(n=54)
p-value

RIPC

(n=54)

Control 

(n=54)
p-value

Troponin I, ng/ml (mean±SD) 0.06±0.03 0.07±0.04 0.14 0.08±0.13 0.16±0.19 0.01* 0.06±0.04 0.22±0.31 <0.01*

CRP, mg/dl (mean±SD) 0.37±0.09 0.46±0.38 0.09 0.46±0.35 0.71±0.78 0.04* 0.53±0.48 1.16±2.26 0.04*

MI 4a, n (%) ¶ 2 (3.7) 4 (7.4) 0.68 6 (11.1) 4 (7.4) 0.74 8 (14.82) 21 (38.89) <0.01*

*p-value of <0.05 was considered as statistically significant. ¶ The joint task force of the European Society of Cardiology, American College of Cardiology 

Foundation, American Heart Association and World Heart Federation, defined PCI-related MI (MI 4a) as a rise in troponin >0.12 ng/ml (three times the 

upper reference limit)
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Multimodality imaging in the evaluation of recurrent very late 

stent thrombosis
G. Sengottuvelu*, MD, DM, FSCAI, FRCP; Rajendran Ravindran, MD

Department of Cardiology, Apollo Hospital, Chennai, India 

Both authors contributed equally to this manuscript.

A 48-year-old diabetic lady with prior percutaneous coronary inter-

vention (PCI) to the left circumflex artery (LCX) in 2008 with a first-

generation sirolimus-eluting stent had an episode of definite very late 

stent thrombosis (VLST) in 2012. PCI was carried out with a bal-

loon angioplasty (BA) and she was maintained on prasugrel and aspi-

rin. Within weeks after changing prasugrel to clopidogrel after 

18 months of BA, she again presented with VLST in 2014. A coro-

nary angiogram showed occlusion of the LCX stent (Figure 1A). After 

thrombus aspiration, optical coherence tomography (OCT) imaging 

(Figure 1B-Figure 1F) showed thrombus within the stent (no uncov-

ered struts) and areas of high attenuation within the neointima, sug-

gesting neoatherosclerosis (Figure 1C, #). Intravascular ultrasound 

(IVUS) imaging (Figure 1G-Figure 1K) showed areas of positive 

remodelling of the vessel wall outside the stent with aneurysmal dila-

tation causing late acquired stent malapposition which was the obvi-

ous cause for recurrent VLST. Neoatheroma seen by OCT is possibly 

an innocent bystander as shown by thick intima with superimposed 

thrombus. High-pressure non-compliant balloon post-dilation fol-

lowed by re-stenting with a bare metal stent was carried out and she 

was continued on aspirin and prasugrel (Figure 1L).

Late acquired malapposition seen by IVUS is the cause of 

VLST, and neoatherosclerosis seen on OCT is possibly an inno-

cent bystander. OCT with high resolution is excellent for intralumi-

nal evaluation, such as for uncovered struts and neoatherosclerosis, 

whereas IVUS with good penetration is better for imaging beyond 

the stent and vessel wall such as in the case of positive remodelling. 

Thrombus obscures optimal OCT imaging, whereas IVUS is poor 

for assessment of strut coverage or neoatherosclerosis. The use of 

a single imaging modality would have missed the diagnosis in this 

case where multimodality imaging was crucial to get a complete 

diagnosis.

Conflict of interest statement

The authors have no conflicts of interest to declare.

Figure 1. Multimodality imaging of recurrent VLST.  Angiogram with longitudinal and axial images of IVUS and OCT. A) Initial angiogram 

showing total occlusion of the stent in proximal LCX. B) OCT image distal to stent. C) & D) OCT images across a stented segment 

corresponding to areas of positive remodelling on IVUS showing thrombus and neoatherosclerosis (#). E) Vessel proximal to stent. 

F) Longitudinal OCT reconstruction of the stented segment. G) Longitudinal IVUS image showing areas of acquired late malapposition.

H) - K) IVUS sections corresponding to B to E showing covered struts and positive remodelling of the vessel. L) Final result after PCI.
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Side branch restenosis treated with reverse minimum 

overlapping culotte stenting: confirmation by instant stent-

accentuated three-dimensional optical coherence tomography
Fumiaki Nakao*, MD, PhD

Department of Cardiology, Yamaguchi Grand Medical Center, Hofu, Japan

A 77-year-old woman, who had previously had single crosso-

ver stenting and kissing balloon dilation (KBD) for a bifurcation 

lesion of the left anterior descending artery (LAD) and the diago-

nal branch (Dg), had percutaneous coronary intervention performed 

for restenosis of the Dg with angina (Figure 1A). Guidewires were 

inserted to the Dg and the LAD. After the Dg was predilated, a plat-

inum-chromium everolimus-eluting stent (PROMUS Element™ 

2.5×16 mm; Boston Scientific Co, Marlborough, MA, USA) was 

deployed from the LAD to the Dg (Figure 1B) with only one 

strut overlapping as confirmed by intravascular ultrasonography 

(IVUS). The guidewire was recrossed to the distal LAD through the 

stent cell with x-ray fluorographic guidance (Figure 1C), confirmed 

by IVUS. After KBD was performed, final coronary angiography 

showed a good result (Figure 1D). Final instant stent-accentuated 

three-dimensional optical coherence tomography (iSA3D-OCT) 

reconstructed using an off-line workstation showed that the reverse 

minimum overlapping culotte stenting (R-MOCS) had been 

achieved (Figure 1E, Figure 1F).

Side branch (SB) restenosis is one of the issues with a single-stent 

strategy for a bifurcation lesion. Culotte stenting or T-stenting and 

small protrusion (TAP) technique has been performed for an SB 

restenosis if additional stenting was needed. R-MOCS may be an 

effective strategy for a restenosis of a gently angled SB at points of 

lesser influence to the main vessel than culotte stenting, and lesser 

metallic carina than the TAP technique.

Conflict of interest statement
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Figure 1. Reverse minimum overlapping culotte stenting (R-MOCS) for side branch restenosis. A) Baseline coronary angiography showing 

restenosis of the diagonal branch (Dg). B) A platinum-chromium everolimus-eluting stent was deployed from the left anterior descending 

artery (LAD) to the Dg. C) Guidewire (GW) recrossed to the distal LAD. D) Final angiographic result. Longitudinal cut-away view (E), and 

fly-through view (F), of final iSA3D-OCT showing R-MOCS. Asterisks indicate GW shadow artefacts.
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Minimally invasive coronary angioscopy: observation using 

a new non-occlusive fibrescope through a 4 Fr guiding 

catheter

Masamichi Takano1,2*, MD; Takahiro Imaizumi2, MD; Akihiro Tabata2, MD; Noritake Hata1, MD; 

Yoshihiko Seino1, MD; Wataru Shimizu3, MD; Kyoichi Mizuno4, MD

1. Cardiovascular Center, Nippon Medical School, Chiba Hokusoh Hospital, Chiba, Japan; 2. Division of Cardiology, Kobayashi

Hospital, Hokkaido, Japan; 3. Department of Cardiovascular Medicine, Nippon Medical School, Tokyo, Japan; 4. Mitsukoshi

Health and Welfare Foundation, Tokyo, Japan

Abstract
Aims: Coronary angioscopy (CAS) is a robust tool for the qualitative evaluation of atherosclerotic plaque, 

thrombus, and vascular healing after stent implantation. However, adequate visualisation by CAS requires 

balloon occlusion and a larger than 6 Fr compatible guiding catheter for complete replacement of coronary 

blood with transparent fluid. The invasive and complex procedures limit the wide utilisation of this imaging 

device. We attempted less invasive observation by CAS with a slender fibrescope catheter.

Methods and results: The culprit lesion in a patient with stable angina pectoris in the proximal right cor-

onary artery was observed using a non-occlusive fibrescope through a 4 Fr guiding catheter. The coronary 

lumen was adequately observed before and after stent implantation.

Conclusions: Angioscopic observation through a 4 Fr guiding catheter was possible without deterioration of 

image quality. Minimally invasive procedures of CAS may be practical for patient care.
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Introduction
Coronary angioscopy (CAS) provides morphological informa-

tion on atherosclerotic plaque, thrombus, and vascular healing 

after stent implantation1-3. However, adequate observation by CAS 

requires balloon occlusion and a larger than 6 Fr compatible guid-

ing catheter for complete replacement of coronary blood with trans-

parent fluid. The invasive nature and complexity of the procedures 

limit the wide utilisation of this imaging device. Herein, we present 

a novel method of CAS using a slender fibrescope catheter.

Case description
A 78-year-old female with stable angina pectoris received coro-

nary angiography (CAG) via the right radial artery. Focal stenosis 

was found in the proximal right coronary artery, and catheter inter-

vention was performed using a 4 Fr Judkins Right guiding cath-

eter (Kiwami™; Terumo Corp., Tokyo, Japan). We attempted to 

observe the target lesion using a new type of slender fibrescope 

(Smart-i™ type S11; iHeart Medical Co., Ltd, Tokyo, Japan). The 

tip of the catheter traversed the lesion along a 0.014 inch guidewire, 

and a manual pullback image of CAS was recorded during continu-

ous infusion of contrast media by autoinjector (4 mL/sec, total 12 

mL) (Figure 1). After implantation of a drug-eluting stent (Resolute 

Integrity™ 2.75/12 mm; Medtronic, Minneapolis, MN, USA), the 

lumen was visualised using the same method (Figure 2). This non-

occlusion catheter consists of a radiopaque metal tip and a flexible 

Figure 1. Angiographic and angioscopic findings at baseline and 

image of the catheter system. A) Coronary angiography showed the 

culprit lesion in a case of angina pectoris (arrow) in the proximal 

right coronary artery (RCA). B) Yellow plaque and mural red 

thrombi were recognised by coronary angioscopy (CAS). 

C & D) A short monorail type of fibrescope was advanced along 

a 0.014 inch guidewire through a 4 Fr guiding catheter.

Figure 2. Angiographic and angioscopic findings after coronary 

intervention. A) Stenosis of the RCA completely disappeared after 

stent implantation (arrow). B) CAS showed the attachment of the 

implanted stent to the vessel wall.

Guidewire lumen

Tip Shaft

Lens
2.5 mm

1.2 mm

0.8 mm

0.6 mm

Figure 3. The tip of the angioscopic catheter. The rigid tip 

(0.8/1.2 mm in diameter) has an object lens and guidewire lumen, 

and the flexible shaft (0.6 mm in diameter) contains 3,000 pixels of 

optical fibres. The length of the tip is 2.5 mm, and this portion serves 

as a radiopaque marker and monorail port.

shaft including optical fibres. Only the tip has a guidewire lumen 

and the length of the monorail port is 2.5 mm. The diameters of the 

tip and shaft are 0.8/1.2 mm and 0.6 mm, respectively (Figure 3). 

The slender fibrescope provides high crossability and a large flush 

lumen from the guiding catheter. Although the use of a larger size 

of guiding catheter would permit better images than the current 

method, the less invasive nature of the procedure would be lost.

Conclusion
For the first time, this case has shown the possibility of angioscopic 

observation through a 4 Fr guiding catheter without deterioration 

of image quality. Direct visualisation of the plaque surface by CAS 

can identify vulnerable plaque, including thin-cap fibroatheroma, 

as intense yellow plaque4, something which is helpful to pinpoint 

a vulnerable patient. Both plaque characteristics and also healing 

response after stenting are validated by angioscopic observation. 
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Diagnostic or stent follow-up CAG using a 4 Fr transradial approach 

is now prevalent. Therefore, minimally invasive and simple proce-

dures of CAS are practical, and the findings may contribute to the 

improvement of patient care.

Impact on daily practice
This novel angioscopic method through a 4 Fr guiding catheter is 

less invasive and is simple, and may be beneficial for patient care.
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H O W  S H O U L D  I  T R E AT ?

PRESENTATION OF THE CASE

(Figure 1)

CASE SUMMARY

BACKGROUND: A 71-year-old Chinese male presented with 

a non-ST-elevation myocardial infarction and was started on 

dual antiplatelet therapy. A percutaneous coronary interven-

tion (PCI) via the right femoral artery was complicated by 

a deep vein thrombosis (DVT) post removal of the access 

sheath, probably related to prolonged compression and immo-

bility. Subcutaneous enoxaparin was started for the DVT.

INVESTIGATION: A computed tomography angiogram (CT-A) 

of the right lower limb was carried out as there was worsen-

ing swelling and bruising over the right groin after starting 

subcutaneous enoxaparin and bridging warfarin. The CT-A 

showed a focal arterial blush adjacent to the right common 

femoral artery.

DIAGNOSIS: Common femoral arterial haemorrhage compli-

cating enoxaparin use for the treatment of DVT post PCI.

MANAGEMENT: Anticoagulation was stopped but dual anti-

platelet therapy was continued. C-clamp compression of the 

puncture site was performed overnight. A repeat CT-A the 

next day showed resolution of bleeding with a stable haema-

toma. Intravenous heparin was subsequently started for the 

DVT and bridged to subcutaneous enoxaparin and warfarin.

KEYWORDS: deep vein thrombosis, femoral arterial haemor-

rhage, post percutaneous coronary intervention

How should I treat a common femoral arterial haemorrhage 

and deep vein thrombosis post percutaneous coronary 

intervention for non-ST-elevation myocardial infarction?
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(Figure 2, 

Figure 3)

Figure 1.

Figure 2.

Figure 3.
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How would I treat?

THE INVITED EXPERT’S OPINION
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Managing an arterial haemorrhage and DVT post-PCI
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How did I treat?

ACTUAL TREATMENT AND MANAGEMENT OF THE CASE
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