
INTRODUCTION
Optical Coherence Tomography (OCT), as an imaging
modality, has been a revolution in the field of inter-
ventional cardiology over the last decade. Using infrared
technology, it provides excellent imaging with improved
resolution compared to intravascular ultrasound (IVUS).1,2

Standard coronary angiography does provide valuable
information about the coronary artery lumen but fails to
provide information about the underlying plaque
morphology.3 In addition, there is also inter-observer
variability regarding the degree of coronary artery
narrowing.4,5 Intracoronary imaging comprising OCT
and IVUS do provide valuable information not only about
the degree of coronary artery narrowing but also provide
valuable information about the underlying plaque
morphology and composition.6

OCT can be considered as an improved version of intra-
coronary imaging device with a 10-fold higher resolution
than IVUS.7 This technique, with its improved temporal
and axial resolution, provides much improved assess-
ment of plaque morphology compared to IVUS, thus
helping in the classification of the different types of athero-
sclerotic plaques,8,9 depending on the their composition
as predominantly fibrotic or lipidic or mixed plaques.10,11

Furthermore, this improved resolution with OCT also
provides valuable input thus guiding proper stent
implantation.12

However, there are limited reports of OCT-guided stent
implantation in patients with acute myocardial infarction

(MI). Here, we present two cases of frequency-domain
OCT-guided stenting in one of the patients and leaving
one without stenting as the plaque morphology was not
suitable for stenting. We are of the opinion that OCT-
guided percutaneous coronary intervention (PCI) is a
good approach in patients with acute MI who appear to
have normal or subcritical coronary artery disease
(CAD) on visual assessment of coronary angiography
after acute ST elevation MI (STEMI).

Case 1: A 35-year gentleman, hypertensive, smoker,
and mildly obese with BMI of 28 Kg/m2 was referred to
Rawalpindi Institute of Cardiology (RIC) for invasive
management following anterior STEMI and failed
thrombolysis in a peripheral hospital. His ECG showed
Qs with ST elevation in anterior leads. He had mild chest
discomfort and ejection fraction (EF) was 40%. Coronary
angiography was done which showed mild disease in
the proximal, left anterior descending artery (LAD) with
no stenosis and TIMI III flow and normal left circumflex
artery (LCX) and right coronary artery (RCA) (Figure 1).

Based on this finding, the patient was treated conser-
vatively with high dose statin and dual antiplatelet
therapy (DAPT) with infusion of Gp IIb IIIa inhibitors.
Approximately six hours later, during the hospital stay,
he had an episode of central chest pain with sweating
and ST elevation in the anterior chest leads. A reinfarct
was suspected, so he was brought back to the cath lab
for a re-study. A repeat coronary angiogram was done
which showed a totally occluded LAD from the proximal
course with thrombus (Figure 2).

The LAD was wired with runthrough wire and thrombus
aspiration was done using a thrombuster device. Repeat
angiogram revealed the same lesion as before i.e., mild
irregularity in proximal LAD with TIMI III flow and mild
<50% stenosis.

To assess the plaque morphology in detail, OCT was
done. It revealed plaque rupture with thrombus with
minimum luminal area (MLA) of 4.4 mm2 (Figure 3).
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Although there was TIMI III flow with MLA of >4 mm2

guidelines suggest that such patients can be treated
conservatively with no stenting; however, the presence
of plaque rupture and the fact that this resulted in a re-
infarct, we proceeded with PCI stenting of the LAD
lesion (Figure 4).

Case 2: A 35-year man, smoker, presented with three-
hour history of chest pain with ST elevations in anterior
leads. He was transferred to the cath lab for primary
PCI. Coronary angiogram was done, which showed
thrombus in the proximal LAD with TIMI III flow (Figure 5).

An initial run of OCT showed heavy thrombus burden
which was obscuring the underlying plaque morphology.
Manual thrombus aspiration using a thrombuster was
done. This was followed by another run of OCT which
showed thin cap fibroatheroma with no evidence of
plaque rupture (Figure 6). Hence, a diagnosis of plaque
erosion was made.

Considering the diagnosis of plaque erosion with no
evidence of plaque rupture, the lesion was not stented
and treated medically with DAPT and high dose statin.
Again in this case, OCT assessment of plaque morphology
helped in proper management of the patient as we came
to know the exact diagnosis and that stent was not required.

DISCUSSION
Although coronary angiography is frequently used to
evaluate patients with CAD, it has its limitations as it only

provides a two-dimensional assessment of the coronary
artery lumen with difficulty in assessment of degree of
stenosis in intermediate lesions with a substantial inter
observer variation.13 Here, we evaluated how frequency-
domain OCT changed our strategy during PCI in the
setting of acute STEMI with no or minor stenosis on
coronary angiography. In recent years, OCT technology
has advanced from time-domain OCT to frequency-
domain OCT, which offers benefits of rapid image
acquisition of long segment within a few seconds
without the need of proximal balloon occlusion. Further,
frequency-domain OCT provides 10-times greater
resolution than IVUS and offers feasible assessment of
underlying plaque morphology and composition.13

Virmani et al.14 while assessing the culprit coronary
artery after and acute coronary event, compared OCT,
IVUS, and coronary angioscopy, and found that OCT
was the most sensitive among the three modalities in
defining the underlying lesion as either plaque erosion,
plaque rupture and also the presence of thin cap
fibroatheroma. Additionally, OCT can distinguish
between red and white thrombi, which are frequently
observed in unstable plaque.15

Most MIS arise as a result of plaque rupture or plaque
erosions, leading to thrombus formation, thus occluding
a coronary artery. Atheromatous plaque rupture initiates
an inflammatory response in which the resulting
thrombosis and a subsequent coronary vasospasm
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Figure 1: Coronary angiogram showing mild
narrowing of left anterior descending (LAD) artery,
while rest of the vessels are normal.

Figure 3: OCT showing minimum luminal arrest of
4.4 mm2. 

Figure 2: Repeat coronary angiogram showing
totally occluded left anterior descending (LAD)
artery.

Figure 4: Stenting of the left anterior descending
(LAD) artery.

Figure 6: OCT showing thin cap fibroatheroma with
no evidence of plaque rupture.

Figure 5: Coronary angiogram showing thrombus
in the proximal left anterior descending (LAD) artery.



compromises coronary artery blood flow substantially.
With selective coronary angiography, the proportion of
MI patients with normal or near-normal coronary arteries
is between 1% and 12%.16 This could be due to either
underlying smooth coronary artery on angiogram with no
or minimal endoluminal irregularities or non-significant
(<30%) stenosis. In a retrospective analysis, 1.1% with
proven MI had no luminal irregularities.17

As discussed above, standard coronary angiography
has its limitations as it only provides a two-dimensional
view of the coronary artery lumen, and the extent of
disease found post mortem often differs from that
diagnosed angiographically.18,19

The prognosis of STEMI with minor coronary artery stenosis
and normal looking coronary artery on a coronary angio-
gram is not as benign as reported by early cohort studies
and as commonly assumed by physicians.20 There have
been studies done over the last few years, which have
shown rates between 0.1 and 2.2% for all-cause
mortality during admission and between 2.2 and 4.7% at
12 month follow up.21 In addition to this, the results of the
ACUITY trial22 showed a higher adjusted risk of mortality
at 1 year (5.2 vs. 1.6%; HR 3.44, CI 1.05-11.28; p = 0.04)
in patients with STEMI with minor coronary artery
stenosis when compared with non-STEMI patients
with obstructive CAD. Based on these studies, it is
recommended that such lesions be stented in the setting
of acute MI to reduce morbidity and mortality.22

STEMI, in majority of the cases, is secondary to athero-
sclerotic plaque rupture or erosion.23 In cases with minor
coronary artery disease and TIMI III flow on a coronary
angiogram such morphology is not assessed by
coronary angiogram. OCT with its improved resolution
provides valuable information about the plaque
morphology. Interestingly, both these clinical pathologies
require different treatment strategies especially when
associated with minor narrowing of the coronary
arteries. The former will require stenting; while in the
latter, you can get away with stenting with favorable
long-term outcomes.24 In these two cases, the etiologies
of acute MI varied based on the OCT findings. Plaque
rupture was stented while in the case with plaque
erosion, no stenting was required as such patients have
good outcomes when treated conservatively.25 The two
patients were also followed up in the out patient
department (OPD) at 3- and 6-month interval and were
stable with medical treatment.

So, imaging-guided treatment strategy becomes important
in patients with STEMI and normal looking coronaries
arteries on conventional angiography and OCT is more
useful when defining plaque morphology and deciding
treatment strategy as compare to IVUS.

REFERENCES
1. Kume T, Akasaka T, Kawamoto T, Ogasawara Y, Watanabe N,

Toyota E, et al., Assessment of coronary arterial thrombus by
optical coherence tomography. Am J Cardiol 2006; 97:1713-7.

2. Bezerra HG, Attizzani GF, Sirbu V, Musumeci G, Lortkipanidze N,
Fujino Y, et al. Optical coherence tomography versus in-
travascular ultrasound to evaluate coronary artery disease and
percutaneous coronary interventions. JACC Cardiovasc Interv
2013; 6:228-36.

3. Sianos G, Papafaklis MI, Daemen J, Vaina S, van Mieghem CA,
van Domburg RT, et al. Angiographic stent thrombosis after
routine use of drug-eluting stents in ST-segment myocardial
infarction: The importance of thrombus burden. J Am Coll
Cardiol 2007; 50:573-83.

4. Steg PG, Fox KA, Eagle KA, Furman M, Van de Werf F,
Montalescot G, et al. Mortality following placement of drug-
eluting and bare-metal stents for ST-segment elevation acute
myocardial infarction in the global registry of acute coronary
events. Eur Heart J 2009; 30:321-9.

5. Kuchulakanti PK, Chu WW, Torguson R, Ohlmann P, Rha SW,
Clavijo LC, et al. Correlates and long-term outcomes of
angiographically proven stent thrombosis with sirolimus- and
paclitaxel-eluting stents. Circulation 2006; 113:1108-13.

6. Takano M, Ohba T, Inami S, Seimiya K, Sakai S, Mizuno K.
Angioscopic differences in neointimal overage and in
persistence of thrombus between sirolimus-eluting stents and
bare metal stents after a 6-month implantation. Eur Heart J
2006; 27:2189-95.

7. Virmani R, Guagliumi G, Farb A, Musumeci G, Grieco N, Motta T,
et al. Localized hypersensitivity and late coronary thrombosis
secondary to a sirolimus-eluting stent: should we be cautious?
Circulation 2004; 109:701-5.

8. Joner M, Finn AV, Farb A, Mont EK, Kolodgie FD, Ladich E,
et al. Pathology of drug-eluting stents in humans: Delayed
healing and late thrombotic risk. J Am Coll Cardiol 2006; 48:
193-202.

9. Fujii K, Carlier SG, Mintz GS, Yang YM, Moussa I, Weisz G,
et al. Stent underexpansion and residual reference segment
stenosis are related to stent thrombosis after sirolimus-eluting
stent implantation: an intravascular ultrasound study. J Am Coll
Cardiol 2005; 45:995-8.

10. Jang JS, Song YJ, Kang W, Jin HY, Seo JS, Yang TH, et al.,
Intravascular ultrasound-guided implantation of drug eluting
stents to improve outcome: A meta-analysis. JACC Cardiovasc
Interv 2014; 7:233-43.

11. Bezerra HG, Attizzani GF, Costa MA. Three-dimensional
imaging of fibrous cap by frequency-domain optical coherence
tomography. Catheter Cardiovasc Interv 2013; 81:547-9.

12. Virmani R, Kolodgie FD, Burke AP, Farb A, Schwartz SM.
Lessons from sudden coronary death: A comprehensive
morphological classification scheme for atherosclerotic
lesions. Arterioscler Thromb Vasc Biol 2000; 20:1262-75.

13. Kubo T, Imanishi T, Takarada S, Kuroi A, Ueno S, Yamano T,
et al. Assessment of culprit lesion morphology in acute
myocardial infarction: Ability of optical coherence tomography
compared with intravascular ultrasound and coronary
angioscopy. J Am Coll Cardiol 2007; 10:933-9.

14. Virmani R, Burke AP, Farb A, Kolodgie FD. Pathology of the
vulnerable plaque. J Am Coll Cardiol 2006; 14:13-8.

15. Alpert JS. Myocardial infarction with angiographically normal
coronary arteries. Arch Intern Med 1994; 154:265-9.

16. Ammann P, Marschall S, Kraus M, Schmid L, Angehrn W, Krapf R,
et al. Characteristics and prognosis of myocardial infarction in
patients with normal coronary arteries. Chest 2000; 11:333-8.

OCT-guided intervention in STEMI patients with normal looking coronaries

Journal of the College of Physicians and Surgeons Pakistan 2019, Vol. 29 (8): 771-774 773



17. Nissen SE, Yock P. Intravascular ultrasound: Novel patho-
physiological insights and current clinical applications.
Circulation 2001; 103:604-16.

18. Bugiardini R, Bairey Merz CN. Angina with "normal" coronary
arteries: A changing philosophy. JAMA 2005; 293:477-84.

19. Kang WY, Jeong MH, Ahn YK, Kim JH, Chae SC, Kim YJ, et al.
Korea acute myocardial infarction registry investigators are
patients with angiographically near-normal coronary arteries
who present as acute myocardial infarction actually safe? Int J
Cardiol 2011; 146: 207-12.

20. Niccoli G, Scalone G, Crea F. Acute myocardial infarction with
no obstructive coronary atherosclerosis: Mechanisms and
management. Eur Heart J 2015; 36:475-81.

21. Larsen AI, Nilsen DW, Yu J, Mehran R, Nikolsky E, Lansky AJ
et al. Long-term prognosis of patients presenting with ST-
segment elevation myocardial infarction with no significant
coronary artery disease (from the horizons-AMI trial). Am J
Cardiol 2013; 111:643-8.

22. Yonetsu T, Lee T, Murai T, Suzuki M, Matsumura A, Hashimoto Y,
et al. Management and outcome of patients with acute
coronary syndrome caused by plaque rupture versus plaque
erosion: An intravascular optical coherence tomography study.
J Am Heart Assoc 2017; 6:e004730.

23. Jia H, Abtahian F, Aguirre AD, Lee S, Chia S, Lowe H, et al.
In vivo diagnosis of plaque erosion and calcified nodule in
patients with acute coronary syndrome by intravascular
optical coherence tomography. J Am Coll Cardiol 2013; 62:
1748-58.

24. Prati F, Uemura S, Souteyrand G, Virmani R, Motreff P, Di Vito L,
et al. OCT-based diagnosis and management of STEMI
associated with intact fibrous cap. JACC Cardiovasc Imaging
2013; 6:283-7.

25. Partida RA, Libby P, Crea F, Jang IK. Plaque erosion: A new
in vivo diagnosis and a potential major shift in the management
of patients with acute coronary syndromes. Eur Heart J 2018;
39:2070-6.

Imran Iftikhar, Hamid Sharif Khan, Naveed Yaqoob and Adeel ur Rehman

774 Journal of the College of Physicians and Surgeons Pakistan 2019, Vol. 29 (8): 771-774


