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Abstract
Background: Acute Coronary Syndromes include a wide 
variety of clinical scenarios. Coronary Angiography (CA) is 
a low-resolution imaging technique and its inability to pro-
vide a satisfactory tissue characterization of culprit lesions 
could be a concern in some cases. Optical Coherence To-
mography (OCT) is an emergent intravascular high-reso-
lution imaging modality which could be complementary to 
CA in challenging cases. We report a case of a young man 
in whom OCT had been determinant to understand the pa-
thology of culprit lesion and to formulate a tailored therapy.

Case presentation: We report a case of a 28-years-old 
man, presenting to the emergency department and com-
plaining of acute chest pain lasting about 30 minutes. Car-
diovascular risk factors were cigarette smoking and familial 
history of Coronary Artery Disease. At admission both EKG 
and echocardiogram were unremarkable; a mild positiviza-
tion of high sensitive troponine T was detected. The next day 
CA was performed showing a “minus” image in the proximal 
Left Anterior Descendent Artery (LAD), highly suspicious 
for a pedunculated, non-stenosing, adherent wall thrombus 
which prompted adequate antithrombotic and anticoagulant 
therapy. At control angiography we performed an OCT study 
which showed a thin-capped eccentric vulnerable plaque. 
We therefore decided to implant a bioresorbable scaffold 
on the proximal LAD. Subsequent thrombophilia screening 
showed severe hyperhomocysteinemia and homozygous 
C677T Methylenetetrahydrofolate Reductase mutation. The 
patient was discharged home 2 days later on aspirin, tica-
grelor, folic acid and vitamins B6 and B12. At 6-month fol-
low-up, a new OCT image acquisition showed satisfactory 
apposition of the bioresorbable scaffold.

Conclusions: OCT is a promising high-resolution intravas-
cular imaging modality able to provide a comprehensive 
tissue characterization of unstable coronary plaques. OCT

should be used as a complementary technique in challeng-
ing clinical scenarios.
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Background
Acute Coronary Syndromes (ACS) include a wide va-

riety of clinical scenarios. Coronary Angiography (CA) is 
the most used imaging technique in this setting; howev-
er CA entails some limitations that could be of concern 
in particularly challenging cases; indeed CA has limited 
ability to provide a satisfactory tissue characterization 
of culprit lesions, beyond the detection of calcium and 
grossly ulcerated plaques or dissections. New high-res-
olution imaging techniques have been developed, such 
as Optical Coherence Tomography (OCT) and Intravas-
cular Ultrasound (IVUS). OCT is an intravascular imaging 
modality with 10-fold higher resolution than IVUS which 
could offer further insights in those patients in whom 
CA meets its limitations; of note tissue characterization 
of culprit lesions in ACS, guidance of intracoronary in-
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treated with acetylsalicylic acid(500 mg iv), enoxaparin, 
beta-blockers, high-dose statin and a CA was scheduled 
for the next day. 

CA showed left dominant coronary circulation, no 
abnormalities on the left main and circumflex artery 
and an hypoplasic right coronary artery; a “minus” im-
age was noticed in the proximal segment of the Left An-
terior Descending artery (LAD), resembling a mobile and 
pedunculated adherent wall thrombus, with dimensions 
of 3.0 × 2.0 millimeters (Figure 2A). Intracoronary bolus 
followed by intravenous infusion of abciximab were giv-
en, followed by intravenous infusion of sodium heparin; 
angiographic control after 24 hours showed no signifi-
cant changes of the “minus” image in the LAD; therefore 
we decided to perform OCT using a Dragonfly (St. Jude 
Medical) on the LAD. OCT highlighted a thin-capped, 
eccentric vulnerable plaque (Figure 2B). A 3.5 × 18 mm 
bioresorbable scaffold was implanted with satisfactory 
angiographic result and regular post-procedural course 
(LAD (Figure 2C and Figure 2D). Ticagrelor was added 
on therapy. Thrombophilia screening was subsequent-
ly performed, showing severe hyperhomocysteinemia 
(> 50 mmol/l, semiquantitative assay) and homozygous 
C677T methylenetetrahydrofolate reductase (MTHFR) 
mutation, which prompted initiation of folic acid sup-
plementation. Afterwards the patient remained asymp-
tomatic and was discharged two days later. At 6-month 
follow-up, we performed a new OCT image acquisition 
which showed satisfactory apposition of the bioresorb-
able scaffold (Figure 3).

Discussion
Destabilization of a vulnerable atherosclerotic coro-

nary plaque is the main cause of ACS; CA is the most 
commonly employed imaging technique, used both 

terventions as well as evaluation of post implantation 
stent apposition are amongst the main fields of appli-
cation of OCT [1]. We report a case of a young man in 
whom OCT had been determinant in understanding the 
characteristics of the culprit lesion and in formulating a 
tailored therapy.

Case Presentation
The patient is a 28-year-old man. He was a heavy 

cigarette smoker (about 50 cigarettes per day) and had 
familial history of Coronary Artery Disease (CAD). He 
performed regular aerobic physical activity and had a 
balanced diet.

On the day of admission, he had experienced in-
tense, oppressive chest pain, radiating to the left harm, 
lasting about 30 minutes. At arrival at the emergency 
room he was asymptomatic; no dynamic ST-segment 
modification was evident on seriated EKGs. A mild pos-
itivization of highly sensitive troponine T was detected 
after serial testing (maximum value 63.8 pg/ml, normal 
range < 14 pg/ml). At admission to Intensive Care Unit 
(ICU) resting heart rate was 101 bpm and blood pressure 
was 130/85 mmHg. Patient’s body mass index was 24.7 
kg/m2. Thoracic and heart auscultation were unremark-
able, no signs of pulmonary or systemic congestion were 
detected; EKG pattern was within normal range (Figure 
1). Trans-thoracic echocardiography showed no signs of 
segmental wall motion abnormalities nor signs of global 
left ventricular systolic dysfunction (left ventricular ejec-
tion fraction, LVEF = 65%), normal dimensions of cardiac 
chambers and aorta, no pulmonary hypertension. Blood 
test findings were within normal range except for a mild 
increase in high sensitive troponine T and low HDL-cho-
lesterol levels (0.87 mmol/L); LDL-cholesterol was 2.69 
mmol/L. A diagnosis of ACS was made; the patient was 

 

Figure 1: 12-lead EKG at admission.
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Figure 2: Panel A, Evidence of angiographic “minus” image on LAD; Panel B, First OCT study of LAD; Panel C, bioresorbable 
scaffold implantation; Panel D, OCT control post bioresorbable scaffold implantation.

 

Figure 3: 6-month OCT control of bioresorbable scaffold apposition.
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crease the risk of arterial and venous thromboembolism 
[6]. As showed by several reports elevated levels of ho-
mocysteine suggest an increased risk for cardiovascular 
events, including coronary artery disease and stroke [7-
9]. However, it is not conclusive whether homocystein 
itself increases the risk of cardiovascular disease and 
there is no definitive study to date demonstrating hy-
perhomocysteinemia as an independent risk factor for 
cardiovascular disease. Mild elevations in homocystein-
emia can be due to aging and lifestyle [10] (smoking, 
sedentary lifestyle, dietary factors like alcohol use, cof-
fee or tea consumption, decreased intake of folic acid 
and vitamins B6 and B12). It is not clear whether low-
ering homocysteine levels actually decreases the risk 
for atherosclerosis and thrombosis but, while awaiting 
definitive studies, many clinicians recommend treating 
elevated homocysteine with folic acid and vitamins B6 
and B12 supplementation. Following data published in 
literature data we decided to treat our patient with folic 
acid and vitamins B6 and B12 supplementation.

Conclusions
ACS includes a wide variety of clinical and anatomical 

scenarios. CA and IVUS could be inadequate to charac-
terize the physiopathology of coronary culprit lesions 
in selected cases. OCT is a promising high-resolution 
intravascular imaging modality able to provide a com-
prehensive tissue characterization of unstable coronary 
plaques. OCT should be used as a complementary tech-
nique in challenging clinical scenarios.

Competing Interest
The authors declare that they have no competing 

interests.

Consent
Written informed consent was obtained from the 

patient for publication of this case report and any 
accompanying images. A copy of the written consent is 
available for review by the Editor of this journal.

Authors Contributions
GV, SV, PP and CLV made the conception and design 

of the paper, drafted the manuscript, revised it critically 
for important intellectual content.

Conflict of Interest
None declared.

References
1. Gutiérrez-Chico JL, Alegría-Barrero E, Teijeiro-Mestre 

R, Chan PH, Tsujioka H, et al. (2012) Optical coherence 
tomography: from research to practice. Eur Heart J 
Cardiovasc Imaging 13: 370-384.

2. Yabushita H, Bouma BE, Houser SL, Aretz HT, Jang IK, 
et al. (2002) Characterization of human atherosclerosis by 
optical coherence tomography. Circulation 106: 1640-1645. 

3. Kume T, Akasaka T, Kawamoto T, Watanabe N, Toyota 

for diagnostic and interventional coronary procedures; 
however, the main drawback of CA is represented by its 
limited ability to characterize tissue and atherosclerot-
ic plaques, especially in some conditions such as over-
lapping vessels, foreshortening, or calcium in the ves-
sel wall. Nowadays, new high-resolution intravascular 
imaging techniques are available to help interventional 
cardiologists, such as IVUS and OCT. While IVUS tech-
nique is based on ultrasounds, OCT uses near-infrared 
light which allows to obtain images with 10-fold higher 
resolution (10 to 20 µm) than IVUS, at the expense of 
lower tissue penetration (1 to 3 mm vs. 4 to 8 mm); OCT 
can discriminate the three layers of the coronary artery 
wall and provides a better tissue characterization, de-
fining the type of coronary plaque (fibrous, fibrocalcific 
and lipid-rich) [2,3]; These features make OCT the tech-
nique of choice (over CA and IVUS) to assess plaque vul-
nerability.

Main clinical applications of OCT [1] are:

- Diagnostic assessment of coronary atherosclerosis: 
particularly in the context of ACS, OCT helps to identify 
and characterize culprit lesions (plaque rupture, intra-
coronary thrombus, erosion).

- OCT-guided coronary intervention: OCT is especial-
ly valuable in assessing the interface between vessel lu-
men and stent’s struts, helping in early identification of 
malapposition and coronary intervention-related com-
plications.

We described a challenging case of a young man 
with ACS in which the sole evaluation by CA would have 
been inadequate to characterize patient’s culprit lesion. 
Both CA examinations showed a “minus” image highly 
suspect for intracoronary thrombus with no significant 
changes despite adequate antithrombotic treatment. 
OCT study on the LAD allowed individuation of the 
presence of a thin-capped, eccentric vulnerable plaque, 
so that we had enough anatomic data to set an inter-
ventional therapeutic strategy (bioresorbable scaffold 
implantation). We preferred OCT over IVUS for the its 
added value in studying vulnerable plaques; in consid-
eration of the young age of the patient, a bioresorbable 
scaffold was preferred over conventional stents. ACS in 
young patients occurs rarely; nevertheless, it represents 
a remarkable concern because of the years of poten-
tial life lost; Schoenenberger, et al. [4] described an in-
cidence of 0.7% of ACS in patients < 35-years-old. Risk 
profile of young patients is slightly different with higher 
prevalence of some risk factors such as cigarette smok-
ing, dyslipidemia, familial history of CAD, obesity [5]. 
Our patient was a heavy smoker, had familial history of 
CAD and low HDL-cholesterol levels. Moreover, we de-
tected severe hyperhomocysteinemia and homozygous 
C677T MTHFR mutation. MTHFR C677T mutation is the 
most common mutation responsible for hyperhomocys-
teinemia; homozygous MTHFR C677T mutation togeth-
er with significant hyperhomocysteinemia seems to in-

https://doi.org/10.23937/2469-5793/1510108
https://www.ncbi.nlm.nih.gov/pubmed/22330231
https://www.ncbi.nlm.nih.gov/pubmed/22330231
https://www.ncbi.nlm.nih.gov/pubmed/22330231
https://www.ncbi.nlm.nih.gov/pubmed/22330231
https://www.ncbi.nlm.nih.gov/pubmed/12270856
https://www.ncbi.nlm.nih.gov/pubmed/12270856
https://www.ncbi.nlm.nih.gov/pubmed/12270856
https://www.ncbi.nlm.nih.gov/pubmed/16616021


ISSN: 2469-5793DOI: 10.23937/2469-5793/1510108

• Page 5 of 5 •Vitale et al. J Fam Med Dis Prev 2019, 5:108

(1995) A quantitative assessment of plasma homocysteine 
as a risk factor for vascular disease. Probable benefits of 
increasing folic acid intakes. JAMA 274: 1049-1057.

8. Graham IM, Daly LE, Refsum HM, Robinson K, Brattström 
LE, et al. (1997) Plasma homocysteine as a risk factor for 
vascular disease. The European Concerted Action Project. 
JAMA 277: 1775-1781.

9. Wald NJ, Watt HC, Law MR, Weir DG, McPartlin J, et al. 
(1998) Homocysteine and ischemic heart disease: results of 
a prospective study with implications regarding prevention. 
Arch Intern Med 158: 862-867.

10. Chandalia M, Abate N, Cabo-Chan AV Jr, Devaraj S, Jialal 
I, et al. (2003) Hyperhomocysteinemia in Asian Indians 
living in the United States. J Clin Endocrinol Metab 88: 
1089-1095.

E, et al. (2006) Assessment of coronary arterial plaque by 
optical coherence tomography. Am J Cardiol 97: 1172-
1175. 

4. Schoeneberger AW, Radovanovic D, Stauffer JC, 
Windecker S, Urban P, et al. (2011) Acute coronary 
syndromes in young patients: presentation, treatment and 
outcome. Int J Cardiol 148: 300-304.

5. Esteban MR, Montero SM, Sánchez JJA, Hernández HP, 
Pérez JJG, et al. (2014) Acute Coronary Syndrome in the 
Young: clinical characteristics, risk factors and prognosis. 
Open Cardiovasc Med J 8: 61-67.

6. Klerk M, Verhoef P, Clarke R, Blom HJ, Kok FJ, et al. (2002) 
MTHFR 677C-->T polymorphism and risk of coronary heart 
disease: a meta-analysis. JAMA 288: 2023-2031.

7. Boushey CJ, Beresford SAA, Omenn GS, Motulsky AG 

https://doi.org/10.23937/2469-5793/1510108
https://www.ncbi.nlm.nih.gov/pubmed/7563456
https://www.ncbi.nlm.nih.gov/pubmed/7563456
https://www.ncbi.nlm.nih.gov/pubmed/7563456
https://www.ncbi.nlm.nih.gov/pubmed/9178790
https://www.ncbi.nlm.nih.gov/pubmed/9178790
https://www.ncbi.nlm.nih.gov/pubmed/9178790
https://www.ncbi.nlm.nih.gov/pubmed/9178790
http://www.ncbi.nlm.nih.gov/pubmed/9570171
http://www.ncbi.nlm.nih.gov/pubmed/9570171
http://www.ncbi.nlm.nih.gov/pubmed/9570171
http://www.ncbi.nlm.nih.gov/pubmed/9570171
https://www.ncbi.nlm.nih.gov/pubmed/12629089
https://www.ncbi.nlm.nih.gov/pubmed/12629089
https://www.ncbi.nlm.nih.gov/pubmed/12629089
https://www.ncbi.nlm.nih.gov/pubmed/12629089
https://www.ncbi.nlm.nih.gov/pubmed/16616021
https://www.ncbi.nlm.nih.gov/pubmed/16616021
https://www.ncbi.nlm.nih.gov/pubmed/16616021
https://www.ncbi.nlm.nih.gov/pubmed/19942306
https://www.ncbi.nlm.nih.gov/pubmed/19942306
https://www.ncbi.nlm.nih.gov/pubmed/19942306
https://www.ncbi.nlm.nih.gov/pubmed/19942306
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4141177/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4141177/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4141177/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4141177/
http://www.ncbi.nlm.nih.gov/pubmed/12387655
http://www.ncbi.nlm.nih.gov/pubmed/12387655
http://www.ncbi.nlm.nih.gov/pubmed/12387655
https://www.ncbi.nlm.nih.gov/pubmed/7563456

	Title
	Corresponding author
	Abstract
	Keywords
	Abbreviations
	Background
	Case Presentation 
	Discussion
	Conclusions
	Competing Interest 
	Consent
	Authors Contributions 
	Conflict of Interest 
	Figure 1
	Figure 2
	Figure 3
	References

