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Case report

Methamphetamine-associated severe coronary artery ectasia 

presenting as ST-elevation myocardial infarction in young adult

Chanokporn Puchongmart MD, Natnicha Jakramonpreeya MD, Weerinth Puyati MD, Ben Thiravetyan MD

Abstract

While cocaine has been reported as a risk factor for coronary artery ectasia (CAE), the effects 

of other stimulants, such as methamphetamine, on CAE is inadequately described. We present 

a case of a mid-40s man with a history of hypertension, hyperlipidemia, and methamphetamine 

abuse who presented with acute-onset chest pain. His electrocardiogram indicated an inferior 

wall ST-elevation myocardial infarction (STEMI). Coronary angiography revealed diffuse and 

severe CAE with complete thrombotic occlusion of distal RCA and large thrombus burden 

in mid-RCA segment. Percutaneous coronary intervention was performed in the distal RCA. 

However, residual thrombus persisted in the mid-RCA segment. He was later discharged on 

dual antiplatelet therapy with a plan to initiate anticoagulation in the outpatient setting due to 

right groin hematoma. Prior studies regarding CAE and methamphetamine are still limited. In 

addition to his atherosclerotic risk factors, methamphetamine may have also contributed to the 

development of CAE.
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Introduction

Coronary artery ectasia is defined as an aneu-

rysmal dilatation of the coronary artery more than 

1.5 times the diameter of adjacent segments.
1
 CAE 

can be related to myocardial infarction in young indi-

viduals. Although CAE is mainly attributed to ather-

osclerosis, other nontraditional risk factors, such as 

substance abuse, may contribute to its development.
2
 

Cocaine-associated CAE has been described in prior 

reports; however, the role of methamphetamine has 

not been extensively studied.
3
 We present a case of 

STEMI in a young man secondary to CAE with signif-

icant atherosclerotic risk factors and methampheta-

mine abuse.

Case Report

A mid-40s obese man presented with sudden-on-

set and severe central chest pain. His medical his-

tory was notable for hypertension, hyperlipidemia, 

and chronic methamphetamine use. On arrival at the 

emergency department (ED), he was diaphoretic and 

visibly agitated. He denied any personal or family his-

tory of cardiovascular disease. Initial vital signs were 

temperature 98.0°F, heart rate 78 bpm, blood pressure 

159/99 mmHg, respiratory rate 15 breaths per minute, 

and oxygen saturation 99% on room air. The cardio-

pulmonary examination was unremarkable, with clear 

breath and normal heart sounds. Notably, the patient 

received no analgesics or pain management during 

his ED stay.

The electrocardiogram showed inferior wall ST- 

segment elevation with reciprocal depressions in lead 

V2, consistent with inferior wall STEMI (Figure 1). 

Point-of-care echocardiography demonstrated a pre-

served left ventricular ejection fraction (55–59%) with 
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The patient developed a non-critical hematoma in 

the right groin the next morning. Initial troponin lev-

els returned negative. Urine toxicology tested positive 

for methamphetamine and opioids. Given the post- 

procedural hematoma, anticoagulation was deferred 

at discharge. He was sent home with aspirin and tica-

grelor. The initiation of anticoagulation therapy was 

scheduled for an outpatient setting once the hemat-

oma had resolved. Strong recommendations were 

made for methamphetamine cessation.

Discussion

CAE is known as a contributing factor to acute 

myocardial infarction in young individuals.
2,4,5

 It can 

also be discovered during angiography in both symp-

tomatic and asymptomatic patients, with an overall 

regional wall motion abnormalities in the basal and 

septal segments. Chest X-ray findings at the ED were 

unremarkable. 

Code STEMI was activated. The patient received 

324 mg of aspirin, 80 mg of atorvastatin, one nitro-

glycerin tablet, and an intravenous heparin drip prior 

to being transferred for emergent cardiac catheteri-

zation. Coronary angiography demonstrated diffuse, 

severe coronary artery ectasia (Figure 2) with com-

plete (100%) thrombotic occlusion of the distal RCA 

and a large thrombus burden at the mid-RCA segment 

(Figure 2). PCI was performed with the placement of a 

drug-eluting stent in the distal RCA, resulting in the res-

toration of TIMI III flow to the right posterior descend-

ing artery. However, a residual thrombus remained in 

the mid-to-distal RCA, and occlusion of the right pos-

terior ventricular branch persisted (Figure 3).

Figure 1.  Electrocardiogram indicated inferior wall ST-segment elevation with reciprocal V2 depression.

Figure 2.  Left: Anterior oblique-
caudal view demonstrating diffuse 
coronary ectasia involving the left 
anterior descending (LAD) and left 
circumflex (LCX) arteries, without 
significant obstructive lesions. Right: 
Severe dilation of the right coronary 
artery (RCA) with distal branch 
obstruction (yellow arrow).
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prevalence of 1.2–4.8%.
1,6

 The mechanism of CAE 

thrombus formation results from the abnormal dil-

atation of coronary arteries, causing turbulent flow, 

reduced flow velocity, and promoting thrombus for-

mation. Migration of these thrombi to distal coronary 

branches can lead to distal coronary artery obstruc-

tion and cause acute myocardial infarction.
7

Atherosclerosis is one of the leading causes of 

CAE, accounting for 50% of the cases.
2
 CAE may 

also be congenital in around 20–30% of cases or 

secondary to specific conditions such as Kawasaki 

disease, connective tissue diseases, and drug-in-

duced CAE.
2,6

 While many have reported CAE to 

be associated with cocaine abuse, the association 

with other stimulants, such as methamphetamine, is 

rarely stated.
8

Methamphetamine causes significant cardiovascu-

lar changes in young individuals, such as cardiomy-

opathy, cardiac arrhythmias, atherosclerotic plaque 

formation, and pulmonary hypertension.
9
 It increases 

matrix metalloproteinase-9 activity,
10

 leading to extra-

cellular matrix degradation, structural alterations of 

the vessel wall, and vascular remodeling.
11

 Currently, 

there is no definitive mechanism that fully explains 

the pathophysiology of coronary artery ectasia. The 

luminal dilatation observed in CAE is hypothesized to 

result from exaggerated expansive remodeling of the 

external elastic membrane, either through abnormal 

expansion or contraction.
12

 The principal pathogene-

sis of expansive remodeling and aneurysmal formation 

in CAE involves inflammatory and structural changes. 

Chronic inflammation leads to thinning of the tunica 

media, while matrix metalloproteinases and other lytic 

enzymes degrade the extracellular matrix, further con-

tributing to the expansive remodeling process.
12

 Some 

studies have proposed that atherosclerotic processes 

and abnormal coronary hemodynamics, particularly 

low endothelial shear stress, may also lead to the 

development of CAE.
13

 This patient presents with mul-

tiple pre-existing metabolic risk factors; however, his 

methamphetamine use may have worsened under-

lying atherosclerosis and synergistically accelerated 

vascular injury, thereby increasing the risk of develop-

ing CAE.
9

To the best of our knowledge, there are no estab-

lished treatment guidelines for CAE, regardless of the 

presence of myocardial infarction. This lack of guide-

lines is largely attributed to its unclear pathophysiol-

ogy, low prevalence, and unpredictable clinical course. 

These challenges hinder the feasibility of conducting 

large, high-quality, randomized controlled trials to eval-

uate treatment efficacy.
14

 Antiplatelet was found to help 

reduce the incidence of STEMI.
15

 Furthermore, DAPT is 

a more effective strategy for preventing major adverse 

cardiovascular events (MACE) in CAE patients.
15

Despite the demonstrated benefits of DAPT in 

reducing MACE in CAE patients, the role of antico-

agulants remains controversial due to inconsistencies 

across studies regarding MACE reduction.
16

 A sys-

tematic review of case reports indicated that patients 

with CAE who presented with myocardial infarction 

may experience greater benefit in preventing recur-

rent MI when treated with anticoagulants compared to 

those receiving DAPT alone. The authors suggested 

that anticoagulation should be considered on a case-

by-case basis, depending on the risk of recurrent 

infarction versus bleeding, regardless of antiplatelet 

status.
17

 

Figure 3.  Residual large thrombus in the mid-right 
coronary artery (RCA) segment following intervention 
(yellow arrow).
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Conclusion

In conclusion, methamphetamine has been found 

to significantly contribute to the development of cardi-

ovascular disease, particularly among younger popu-

lations. There appears to be a potential link between 

methamphetamine use and coronary structural abnor-

malities, such as coronary ectasia. However, further 

large-scale cohort studies are necessary to substanti-

ate this relationship. 
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