
EXPERIMENTAL AND THERAPEUTIC MEDICINE  16:  483-492,  2018

Abstract. The present study aimed to observe whether optical 
coherence tomography (OCT)‑guided angioplasty is able to 
provide useful clinical information beyond that obtained by 
angiography as well as provide recommendations for physicians 
that may improve treatment selection. This prospective study 
included 83 patients with coronary artery disease (>18 years) 
undergoing coronary angiography (CAG) for ST‑elevation 
myocardial infarction (n=13), non‑ST‑elevation myocardial 
infarction (n=19), stable angina (n=22), unstable angina (n=10), 
silent ischemia (n=11), or elective percutaneous coronary 
intervention (n=8). Following the initial CAG (CAG‑pre), 
the patients underwent OCT before angioplasty (OCT‑pre, 
24 patients), after angioplasty (OCT‑post, 22 patients), or both 
(37 patients). The thrombus burden, calcification and plaque 
dissection or rupture were compared between the OCT‑pre 
and CAG‑pre recordings. Following angioplasty, stent malap-
position, suboptimal stent deployment, suboptimal stent 
lesion coverage, and edge dissection were compared between 
OCT‑post and CAG‑post alone. Among the 83 patients, 45.7% 
had single‑vessel and  54.3% had multiple‑vessel disease. 
OCT pre‑ and post‑angioplasty revealed significantly more 
information on the procedure than CAG alone. This clinical 
information changed the clinical strategies in 41/83 (49.4%) 
patients, including 58 modifications of therapeutic strategy 
(69.9%, 58/83): Thrombus aspiration in 2 cases (2.4%), admin-
istration of glycoprotein IIb/IIIa inhibitors in 8 cases (9.6%), 
additional balloon inflation in 23 cases (27.7%), additional stent 
implantation in 17 cases (20.5%), avoiding stent implantation 
in 4 cases (4.8%), collateral intervention in 2 cases (2.4%), and 
guidewire reposition in 2 cases (2.4%). In conclusion, OCT‑pre 

and OCT‑post provided additional clinical information beyond 
that obtained by angiography alone, which resulted in modi-
fication of the treatment strategies in half of the included 
patients.

Introduction

Coronary artery disease (CAD) is one of the most common 
cardiovascular diseases in the elderly population world-
wide  (1). Percutaneous coronary intervention (PCI) has 
become the mainstay invasive therapy for CAD patients (2). 
Recent advances in interventional cardiology have highlighted 
the importance of a detailed understanding of the tissue 
characteristics of coronary atherosclerotic lesions, including 
the identification of plaque stability, estimation of lesion 
covering, and tearing degree pre‑ and post‑PCI (3,4). Coronary 
angiography (CAG) has been considered to be the gold stan-
dard diagnostic method for CAD and is widely accepted as 
a firm basis for determining treatment strategies for PCI (5). 
However, previous evidence indicated that CAG may not 
provide accurate images in certain cases and may fail to reflect 
specific critical characteristics of atherosclerotic lesions or 
vessel‑stent associations in high‑risk cases (5‑7). Therefore, 
novel techniques that fully reflect lesion and stent features 
have been developed in interventional cardiology.

Optical coherence tomography (OCT) is a novel technique 
that can provide cross‑sectional and three‑dimensional imaging 
in vivo with ultra‑high resolution (10‑20 µm) (8‑12). It is a 
particularly attractive technique because it provides real‑time 
images and microstructural information on the tissues (13,14). 
Furthermore, it can be used to provide a detailed analysis of 
the coronary artery wall, including plaque characterization, 
thin‑cap fibroatheroma (TCFA) and vulnerable plaque identifi-
cation, and assessments of the vascular response to PCI, which 
may be responsible for acute coronary events (11,12,15‑17). 
Considerable evidence currently indicates that the early use 
of OCT reveals various abnormal vessel reactions associated 
with stent implantation, such as stent malapposition, subop-
timal stent deployment, thrombus, tissue prolapse, and edge 
dissection (18,19). Finally, OCT is also helpful for guiding 
coronary management and interventions, including stent 
apposition and the early identification of procedure‑associated 

Clinical significance of optical coherence  
tomography‑guided angioplasty on treatment selection

JIANFENG HUANG1,2,  KAMAL BELMADANI1,  MARION CHATOT1,  FIONA ECARNOT1,   
ROMAIN CHOPARD1,  MANHONG WANG2,  XU CAI3,  FRANCOIS SCHIELE1  and  NICOLAS MENEVEAU1

1Department of Cardiology, University Hospital Jean‑Minjoz, Besançon 25030, France;  2Department of Cardiology, 
Yueqing Hospital, Wenzhou Medical University, Wenzhou, Zhejiang 325600; 3Department of Cardiology, 

Ningbo University Hospital, Ningbo, Zhejiang 315000, P.R. China

Received September 28, 2016;  Accepted September 29, 2017

DOI: 10.3892/etm.2018.6237

Correspondence to: Professor Nicolas Meneveau, Department of 
Cardiology, University Hospital Jean‑Minjoz, 3 Boulevard Fleming, 
Besançon 25030, France
E‑mail: nicolas.meneveau@univ‑fcome.fr

Key words: coronary artery disease, coronary angiography, 
percutaneous coronary intervention, optical coherence tomography

https://www.spandidos-publications.com/10.3892/etm.2018.6237
https://www.spandidos-publications.com/10.3892/etm.2018.6237


HUANG et al: OCT-GUIDED ANGIOPLASTY484

complications (17,20). However, the evaluation of OCT clinical 
usefulness requires a prospective comparison of the two tech-
niques in a significant number of patients.

The present study, a comparative prospective study of the 
CAG and OCT findings prior to and/or following PCI, was 
designed and conducted to investigate whether OCT may 
provide further information in addition to the traditional CAG 
and lead to substantial changes in PCI treatment strategies.

Materials and methods

Study population. In the present study, 83 consecutive patients 
(>18 years old) with CAD scheduled to undergo PCI were 
recruited prospectively at the Department of Cardiology, 
University Hospital Jean‑Minjoz (Besançon, France) between 
January 2011 and December 2012. The study was designed 
to separately analyze the treatment strategy changes that were 
respectively achieved by OCT performance when performed 
before or after angioplasty and to determine the possible advan-
tages and inconveniences of performing both. OCT was run 
before angioplasty, subsequent to the initial CAG in 24 patients 
(OCT‑pre group); or it was run after angioplasty following 
angiography in 22 patients (OCT‑post group); 37 patients 
underwent OCT both before and after angioplasty (Fig. 1). 
The protocol was approved by the Ethics Committee of the 
Regional Health Agency Bourgogne/Franche‑Comté (Comité 
de Protection des Personnes EST II), and all patients provided 
written informed consent for the OCT‑guided and CAG‑guided 
PCI and the follow‑up.

Outcomes. The primary study objective was to determine the 
percentage of patients in whom an alteration in the procedural 
treatment strategy was decided based on the information 
obtained from OCT imaging. This was defined as a change in 
one or more of the following parameters: i) Additional balloon 
inflation; ii)  implantation of Additional stent(s); iii) use of 
glycoprotein (GP) IIb/IIIa inhibitors; iv) use of thrombus aspi-
ration; v) use of rotational atherectomy; vi) avoiding stenting.

The secondary objective was to compare the percentages of 
patients in whom OCT revealed the presence of one or more of 
the following parameters: Thrombus burden, plaque rupture, 
spontaneous dissection, and identified calcification  (11). 
These parameters identified respectively by OCT‑pre and 
CAG‑pre recordings were compared. Following angioplasty, 
the incidences of stent malapposition, suboptimal stent deploy-
ment, suboptimal lesion coverage, and edge dissection were 
also compared as recorded by OCT‑post vs. post‑angioplasty 
fluoroscopy.

Safety outcomes were assessed according to the proce-
dural duration and perioperative outcomes of OCT, including 
coronary no‑reflow phenomenon as described by Berg and 
Buhari (21), coronary perforation, occlusive dissection, coro-
nary spasm, stent occlusion, and PCI‑associated myocardial 
infarction (MI).

CAG procedure. CAG was performed via femoral or radial 
artery access in all patients. Unfractionated heparin (2,500 U; 
Pharmacia & Upjohn, London, UK) was administered prior 
to CAG, and a 6F guiding catheter was inserted toward the 
coronary ostium. Adequate views of the region of interest 

that avoided vessel foreshortening and side‑branch overlap 
were obtained subsequent to the administration of an intra-
coronary bolus of nitroglycerin (200 µg; Nitronal Injection, 
Pohl‑Boskamp GmbH & Co., Hohenlockstedt, Germany). 
Classical qualitative angiographic criteria (11) were used, and 
the quantitative CAG procedure was performed by experi-
enced personnel using standard methodology (22,23).

OCT evaluation. OCT and CAG examinations were consecu-
tively performed during PCI when a patient fulfilled the 
following criteria: i) Suitable coronary artery anatomy for 
OCT evaluation as instructed by the international consensus 
of clinicians (9,24,25); ii) stable hemodynamics; iii) absence 
of severe co‑morbid conditions, including severe renal or liver 
dysfunction, or other co‑morbidities, such as cancer; iv) no 
contraindications to iodinated contrast media, aspirin, and/or 
clopidogrel. However, the OCT was not examined if CAG 
quality was sufficient for the physician to make a suitable treat-
ment decision. OCT images were acquired using the FD‑OCT 

Table I. Baseline patient characteristics (n=83).

Characteristics	 n	 %

Sex		
  Male	 38	 45.8
  Female	 45	 54.2
Hypertension	 49	 59.04
Dyslipidemia	 48	 57.83
Diabetes mellitus	 13	 15.66
Smoker	 37	 44.58
Obesity	 21	 25.3
Family history of CVD	 20	 24.10
Prior history		
  Myocardial infarction	 38	 45.8
  Heart failure	   4	 4.82
  Stroke	   3	 3.61
  Renal insufficiency	 11	 13.25
  Valvular heart disease	   9	 10.84
  Angioplasty	 38	 45.8
  CABG	   2	 2.41
Indication for coronary angiography		
  STEMI	 13	 15.7
  NSTEMI	 19	 22.9
  Stable angina	 22	 26.5
  Unstable angina	 10	 12.0
  Silent ischemia	 11	 13.3
  Elective PCI	   8	 9.6
Extent of disease		
  Single‑vessel disease	 38	 45.7
  Two‑vessel disease	 33	 39.8
  Three‑vessel disease	 12	 14.5

CVD, cardiovascular diseases; CABG, coronary artery bypass 
grafting; STEMI, ST‑segment elevation myocardial infarction; 
NSTEMI, non‑STEMI; PCI, percutaneous coronary intervention.
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Optis system (Lightlab Imaging Incorporated, Westford, MA, 
USA) and 6F guide catheter compatible Dragonfly Duo and 
Dragonfly Optis catheter (Lightlab Imaging Incorporated). 
The catheter was introduced into the coronary artery via a 
standard 0.014‑inch angioplasty wire, after prior injection of 
an intracoronary bolus of nitroglycerin. To remove all blood 
adequately from the imaging site, nonocclusive flushing was 
performed using continuously injected contrast medium via 
an automated power injector, and the OCT catheter was pulled 
back at a speed of 18 mm/sec to guarantee sufficient time 
to acquire images of a 54‑mm long segment (frame density: 
10  frames/mm). When poor image quality was obtained, 
the pullback was repeated subsequent to modification of the 
flushing intensity or probe position. The data were then digitally 
stored for offline analysis (25,26). OCT images were analyzed 
online and offline using Lightlab software (V1.13, Lightlab 
Imaging Incorporated). All OCT images were analyzed in 
University Hospital of Besancon by 2 independent operators 
blinded to the angiographic findings and procedural strategy. 
Discordant OCT analyses were resolved by consensus.

Definitions and recommendations for modifying treatment 
strategies. Various features were determined during the OCT 
examination according to previously published consensus 
opinions and studies (9,23‑25). Any inner‑layer plaque profile 
discontinuity was considered a plaque rupture. A thrombus 
was defined as any intraluminal mass of ≥200 µm without 
vessel wall surface continuity or a highly backscattered 
luminal protrusion in continuity with the vessel wall resulting 
in signal‑free shadowing. Dissection was confirmed as the 
presence of a linear rim of tissue with a width of ≥200 µm 
that was evidently separated from the vessel wall or plaque. 
Stent malapposition was identified as a distance between the 
stent and lumen that was greater than the sum of strut thick-
ness plus abluminal polymer thickness; this was considered 
to be significant if the stent‑lumen distance was >200 µm. 
Suboptimal stent expansion was deemed to be present when 

the ratio of in‑stent minimal lumen area (MLA) to average 
reference area was <80%.

In accordance with previously published studies (24,26), 
the following actions and decision changes were recommended 
when the OCT examination detected abnormalities that were 
not originally recognized by the angiography results: Edge 
dissection and narrowing of the referenced lumen required 
additional stent implantation; stent under‑expansion and 
malapposition required further dilation of the previously 
implanted stent with a non‑ or semi‑compliant balloon; stent 
implantation was not indicated in patients with confirmed 
stenosis of <50% at the thrombosis site without dissection 
or plaque rupture; platelet GP IIb/IIIa receptor antagonist 
administered to patients with OCT‑detected thrombosis who 
did not originally receive this medication; thrombus aspiration 
was indicated in patients with major thrombosis burdens; 
or guidewire relocation was conducted when the original 
guidewire was inserted into the false lumen of the dissection 
or out of the struts of the stent. The clinician decided whether 
to perform additional interventions.

Statistical analysis. Continuous variables are presented as 
mean ±  standard deviation, whereas categorical variables 
are expressed as absolute number and percentage. Intergroup 
differences were assessed using Fisher's exact test or Student's 
t‑test when appropriate. All calculations were performed using 
SPSS software (version 11.5; SPSS Inc., Chicago, IL, USA), 
and values of P<0.05 were considered to indicate a statisti-
cally significant difference.

Results

Clinical baseline characteristics. The baseline characteris-
tics of all patients are listed in Table I. All patients (38 men, 
45 women; mean age, 65.8±11.3 years old) were diagnosed 
with CAD. The comorbidities, concurrent medications and 
potential numbers of affected coronary arteries are shown in 

Figure 1. Flow chart of OCT‑guided angioplasty and treatment strategy alterations based on the OCT data. OCT, optical coherence tomography; OCT‑pre, 
OCT performed following the initial coronary angiography; OCT‑post, OCT performed following angioplasty.
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Tables I and II. Among the 83 patients, 13 with ST‑segment 
elevation myocardial infarction (STEMI) (15.7%), 19 with 
non‑STEMI (22.9%), 22 with stable angina (26.5%), 10 with 
unstable angina (12.0%), 11 with silent ischemia (13.3%), 
and 8 with elective percutaneous coronary intervention (9.6%) 
underwent coronary angiography. More than  50% of the 
patients had multi‑vessel disease (54.3%), including 33 with 
two‑vessel disease (39.8%) and 12 with three‑vessel disease 
(14.5%); only 38 had single‑vessel disease (45.7%). Three 
typical cases demonstrating the advantages of the OCT exami-
nation compared with CAG are shown in detail in Figs. 2‑4.

Qualitative data provided by OCT and CAG prior to and 
following angioplasty. The qualitative analysis results of 
the CAG and OCT images pre‑ and post‑PCI are shown in 
Table III. A flowchart of the OCT‑guided angioplasty and 
OCT‑based changes in treatment strategy is also provided in 
Fig. 1. Among the 83 patients, a total of 61 patients under-
went OCT before angioplasty (24 patients received only 
OCT pre‑guided angioplasty and 37 patients received OCT 
pre‑ and post‑guided angioplasty) and 59 patients under-
went OCT following angioplasty (22 patients received only 
OCT post‑guided angioplasty and 37 patients received OCT 

Figure 2. Comparisons of CAG and OCT findings in a patient with variant angina. (A) CAG image showing vascular stenosis (arrow) in the middle segment of 
the left anterior descending artery. (B) OCT image showing vascular stenosis with a thrombus along the vessel wall in situ without significant atherosclerotic 
lesions. The patient's symptoms were relieved by the administration of nitroglycerin. Therefore, coronary thrombosis with occasional coronary spasms was 
considered in this patient following the OCT examination. Accordingly, stent implantation was not conducted and the clinical treatment strategy was changed 
to the administration of glycoprotein IIb/IIIa receptor inhibitor and antispasmodic medications. Follow‑up demonstrated treatment efficacy. CAG, coronary 
angiography; OCT, optical coherence tomography

Table II. Treatment of the included patients pre‑ and/or post‑angioplasty (n=83).

	 Prior to procedure, n (%)	 Following procedure, n (%)	 P‑value

Aspirin	 83 (100)	 83 (100)	 NS
Thienopyridines			 
  Clopidogrel	 71 (85.5)	 71 (85.5)	 NS
  Prasugrel	 10 (12.1)	 10 (12.1)	 NS
  Ticagrelor	 2 (2.4)	 2 (2.4)	 NS
Anticoagulant		
  Unfractionated heparin	 77 (92.8)	 77 (92.8)	 NS
  Enoxaparin	 2 (2.4)	 2 (2.4)	 NS
  Bivalirudin	 4 (4.8)	 4 (4.8)	 NS
Glycoprotein IIb/IIa inhibitor			 
  Tirofiban	 1 (1.2)	 3 (3.6)	 0.37
  Abciximab	 2 (2.4)	 10 (12.0)	 0.036
  Eptifibatide	 2 (2.4)	 11 (13.3)	 0.018

NS, not significant.
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pre‑ and post‑guided angioplasty). Prior to PCI, compared 
with CAG, OCT was more sensitive for plaque rupture 
(0 vs. 10 cases; P=0.007), diagnosing thrombus (9 vs. 20 cases; 
P=0.0162), dissection (4 vs. 12 cases; P=0.0289), and calcifica-
tion (15 vs. 49 cases; P<0.001). Subsequent to PCI, compared 
with CAG, OCT was again more sensitive for the diagnosis 
of thrombus (1 vs. 24 cases; P<0.001), stent edge dissection 
(5 vs. 32 cases; P<0.001), stent malapposition (1 vs. 42 cases; 
P<0.001), intimal tissue protrusion (8 vs. 49 cases; P<0.001), 
suboptimal stent expansion (15 vs. 29 cases; P=0.0065), stent 
incomplete lesion coverage (11 vs. 20 cases; P=0.0467) and 
stent struts coverage bifurcation (0 vs. 35 cases; P<0.001).

Quantitative characteristics provided by OCT and CAG 
prior to and following angioplasty. The target vessel and 
lesion characteristics detected pre‑ and post‑PCI are shown in 
Table IV. Prior to PCI, the lesion diameter and ratio of diam-
eter stenosis identified by OCT were significantly different 
from those measured by CAG (1.7±0.6 mm vs. 1.3±0.6 mm 
and 47.1±0.4% vs. 57.0±16.9%, respectively; P<0.001); after 
PCI, the stent diameter and ratio of diameter stenosis on OCT 
were significantly different from those measured by CAG 
(3.0±0.6 mm vs. 2.6±0.5 mm and 10.0±8.3% vs. 14.3.0±8.0%, 

respectively; P<0.001). The reference vessel diameter measured 
by OCT was not significantly different from that measured by 
CAG (3.3±1.7 vs. 3.0±0.9 mm and 3.3±1.5 vs. 3.0±0.6 mm, 
respectively; P>0.050) both before and after PCI. All vessel 
cross‑sectional areas that could not be measured directly by 
CAG were also obtained by OCT.

Treatment strategy changes based on OCT. Alterations in the 
treatments provided the patients due to the additional infor-
mation obtained by OCT images are listed in Table V. The 
reason for the changes in treatment strategies based on the 
OCT findings were as follows: Thrombus detection, for which 
2 patients were treated with thrombus aspiration and 8 with GP 
IIb/IIIa inhibitors, while 4 patients avoided stent implantations; 
dissection detection, for which 11 patients received additional 
stent implantation; stent malapposition observation, for which 
1 patient received additional stent implantation and 11 received 
additional balloon inflation; suboptimal stent expansion, for 
which 12 patients were treated with additional balloon inflation; 
plaque rupture, for which 2 patients were treated with additional 
stent implantation; stent incomplete coverage lesion detection, 
for which 3 patients received additional stent implantation; stent 
coverage bifurcation, for which 2 patients received bifurcation 

Figure 3. Comparison of OCT and CAG findings in patients after the implantation of a single stent in the proximal LAD. (A and B) CAG images demonstrating 
no residual stenosis in the ostium of the LAD post‑stent implantation (marked as *) and 40% stenosis in the distal edge of the stent (marked as **). (C) OCT 
image showing the ostium of LAD (marked as *) in which incomplete expansion with malapposition was found by OCT. (D) OCT image showing the distal 
edge of the stent (marked as *) and edge dissection with stenosis. The treatment strategy was adjusted to the implantation of another stent at the distal edge of 
the original stent, while the proximal portion of the original stent in the ostium of LAD was deflated by a high‑pressure balloon. CAG, coronary angiography; 
OCT, optical coherence tomography; LAD, left anterior descending artery.

https://www.spandidos-publications.com/10.3892/etm.2018.6237
https://www.spandidos-publications.com/10.3892/etm.2018.6237


HUANG et al: OCT-GUIDED ANGIOPLASTY488

intervention; and guidewire translocation, for which 2 patients 
were treated by guidewire repositioning. Therefore, there were 
58 modifications of the therapeutic strategy in total. Because, in 
some cases, several types of changes of strategy intervened in a 

single patient treatment changes occurred in 41 patients among 
the 83 patients included in the study (i.e., 49.4% of patients). 
The 41 patients with the treatment strategy changes included 8 
(9.6%, 8/83) whose therapy modification was based on OCT‑pre 

Figure 4. OCT image obtained at 6 months of follow‑up in a patient with stent malapposition in the left anterior descending artery. Coronary angiography 
revealed stenosis distal to the stent; however, OCT identified stent malapposition, endothelial uncovering on the struts of the stent, and that the guidewire 
(arrow) was protruding beyond the stent. The treatment strategy consisted of guidewire repositioning. OCT, optical coherence tomography.

Table III. Qualitative data provided by CAG and OCT pre‑ and post‑angioplasty.

A, Pre‑angioplasty (n=61)

Variable	 CAG, n (%)	 OCT, n (%)	 P‑value

Plaque rupture	 0 (0.0)	 10 (16.4)	 0.0007
Thrombus	 9 (14.8)	 20 (32.8)	 0.0162
Dissection	 4 (6.6)	 12 (19.7)	 0.0289
Calcification	 15 (24.6)	 49 (80.3)	 <0.0001
Guidewire into the false lumen	 0 (0.0)	 1 (1.7)	 NS
Guidewire through outside of stent	 0 (0.0)	 1 (1.7)	 NS

B, Post‑angioplasty (n=59)			 

Variable	 CAG, n (%)	 OCT, n (%)	 P‑value

Thrombus	 1 (1.7)	 24 (40.7)	 <0.0001
Dissection	 5 (8.5)	 32 (54.2)	 <0.0001
Stent malapposition	 1 e(1.7)	 42 (71.19)	 <0.0001
Intimal tissue protruding	 8 (13.6)	 49 (83.1)	 <0.0001
Suboptimal stent expansion	 15 (25.4)	 29 (49.2)	 0.0065
Incomplete Lesion coverage	 11 (18.6)	 20 (33.9)	 0.0467
Stent coverage bifurcation	 40 (67.8)	 40 (67.8)	 NS
Stent strut coverage bifurcation	 0 (0.0)	 35 (59.3)	 <0.0001

CAG, coronary angiography; OCT, optical coherence tomography; NS, not significant.
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data only, 26 (31.3%, 26/83) whose therapy modification was 
based on OCT‑post data only, and 7 (8.4%, 7/83) whose therapy 
modification was based on both (Fig. 1).

Safety outcomes. The mean procedural duration was 
48.5±23.5  min for OCT and 12.5±8.1  min for CAG. One 
patient experienced a coronary spasm during the OCT 
examination that was relieved following the administration of 
coronary dilative medication. No perioperative complications 
of no‑reflow, coronary perforation, occlusive dissection, stent 
occlusion, or PCI‑associated MI were observed.

Discussion

Although CAG is widely considered the gold standard for 
the diagnosis of CAD as well as a primary examination for 
guiding PCI procedures and judging coronary intervention 
success (5,27,28), studies have suggested that its use alone may 
miss important information. Such studies have claimed that treat-
ment strategies would be modified if the OCT examination was 
used with or instead of CAG (27,29). A previous study demon-
strated that OCT use may lead to a change in procedural strategy 
in 50% of patients in the patients with non‑ST‑segment elevation 
acute coronary syndromes (11). Therefore, the present study 
prospectively compared CAG‑ and OCT‑guided interventional 
therapies for CAD performed before and/or after the angio-
plasty procedure and confirmed that evaluating CAD patients 
with OCT compared with CAG provided additional clinical 
information for the diagnosis and guiding of PCI therapy. This 
finding highly suggests that OCT may be necessary for complex 

lesions in which the correlation between vascular lesions, vessel 
walls, and stents is not accurately detected by CAG. Thus, the 
current study findings support the results of the previous studies 
and indicate that the use of OCT provides crucial information 
that may modify the treatment strategies in CAD.

However, the present study had certain limitations. 
Firstly, the number of included cases is relatively small since 
it was a pilot observational prospective study whose design 
included data form only 37 patients with both OCT‑pre and 
post‑angioplasty; the other patient data was for either OCT‑pre 
or post‑angioplasty only. The potential middle‑ and long‑term 
clinical benefits of OCT‑guided PCI compared with the 
CAG‑guided PCI should be confirmed in a large randomized 
controlled trial. The patients included in the current study 
were followed up for a limited duration; therefore, the study 
is currently unable to evaluate the effect of OCT‑guided 
PCI on clinical outcomes. To the best of our knowledge, 
there is no study comparing the effect of OCT‑guided PCI 
with angiography‑guided PCI on the clinical outcome of 
patients with CAD. A recently published trial identified that 
OCT‑guided PCI was safe and resulted in similar minimum 
stent area to that of angiography‑guided PCI (16).

Previous studies suggested that, despite the limitation of 
OCT images to a depth of 2‑3 mm (29), the high resolution 
of OCT results in higher sensitivity compared with CAG for 
identifying lesion characteristics (30,31); thus, it may be a 
potentially powerful tool to guide PCI. The present prospec-
tive study confirmed that OCT was more sensitive for detecting 
small thrombi along the vessel walls that are difficult to detect 
by CAG, particularly when the thrombus was crushed by 

Table IV. Quantitative characteristics of potentially affected vessels and lesions as provided by CAG and OCT pre‑ and 
post‑angioplasty.

A, Pre‑angioplasty results (n=61)

Variable	 CAG	 OCT 	 P‑value

Lesion diameter (mm)	 1.3±0.6	 1.7±0.6	 <0.0001
Reference vessel diameter (mm)	 3.0±0.9	 3.3±1.7	 NS
Ratio of diameter stenosis (%)	 57.0±16.9	 47.1±0.4	 <0.0001
Lesion area (mm2)	‑	  2.8±0.6	‑
Reference vessel area (mm2)	‑	  8.7±2.9	‑
Ratio of area stenosis (%)	‑	  67.4±0.2	‑

B, Post‑angioplasty results (n=59)		

Variable	 CAG	 OCT 	 P‑value

Stent diameter (mm)	 2.6±0.5	 3.0±0.6	 0.0002
Reference vessel diameter (mm)	 3.0±0.6	 3.3±1.5	 NS
Ratio of diameter stenosis (%)	 14.3±8.0	 10.0±8.3	 0.0052
Stent area (mm2)	‑	  7.2±2.6	‑
Reference vessel area (mm2)	‑	  9.0±4.6	‑
Ratio of area stenosis (%)	‑	  19.9±3.6	‑

CAG, coronary angiography; OCT, optical coherence tomography; NS, not significant.
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balloons following PCI (29,30). In the present study, 2.4% of 
patients required thrombus aspiration, 9.6% required adminis-
tration of a GP IIb/IIIa receptor antagonist, and 4.8% avoided 
stent implantation when a thrombus with <50% stenosis was 
identified by OCT, which would be neglected and be consid-
ered stenosis by angiography. In addition, OCT appeared to 
be helpful in patients with vascular dissection (30,32). The 
current results revealed that OCT compared with CAG indi-
cated a higher prevalence of dissection as was suggested in 
previous studies (33,34).

OCT performed after angioplasty is better able to 
demonstrate the stent‑vessel wall association as well as 
visualize individual stent struts and their distance from the 
vessel wall (10,17,27,35). The present study results indicated 
that dissections were not identified by CAG; however, they 
were detected by OCT. Considering that stent malapposi-
tion is an important reason for late stent thrombosis (33,34), 
OCT‑guided PCI may reduce the risk of late thrombosis, 
although this finding requires further confirmation in large 
randomized controlled trials. OCT is also capable of detecting 
plaque rupture and intracoronary thrombus (36). Although 
CAG and OCT can both be used to locate lesions and estimate 
their pre‑ and post‑PCI severity, OCT is more accurate in 
comparison with CAG for these purposes (33,34). The present 
study observed that the reference vessel diameter measured 
by OCT was larger compared with that measured by CAG. 
Therefore, the data provided by OCT may assist physicians to 
select a larger stent than when guided by CAG, thus avoiding 
stent malapposition.

In the current study, the use of OCT enabled the detection 
of guidewire translocation in two patients. The guidewire had 
entered the false lumen of the dissection in one patient, while 
it had passed through the stent mesh and became positioned 
between the struts and vascular intima in the other case. 
Evidently, OCT‑guided PCI may reduce these risks by the 
early detection of guidewire translocation. However, whether 
these advantages actually translate into clinical benefits has 
yet to be determined by long‑term studies.

A previous study indicated that OCT may not increase 
periprocedural complications, including coronary no‑reflow, 
coronary perforation, occlusive dissection, and stent occlu-
sion (37). However, those complications were not observed 
in the current study when either imaging procedure was 
performed.

In conclusion, the evaluation of CAD patients with OCT 
compared with CAG provided additional clinical information 
for the diagnosis and guidance of PCI therapy. Therefore, for 
cases with unclear images prior to and following angioplasty, 
it is suggested that an OCT examination should be conducted 
to further clarify the correlation between vascular lesions, 
vessel walls, and stents. However, future prospective long‑term 
studies are required to confirm whether the systematic appli-
cation of OCT, which significantly increases the procedure 
time as it is currently performed, would improve the long‑term 
prognosis of these patients.
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