
 

 
 

Original Article 

 

*Corresponding author: Okan Oğuzhan Ovaz, Department of Cardiology, Samsun University, İlkadım, Samsun /Türkiye Email: okanovaz67@hotmail.com   
Received: 06 May  2026   Accepted: 25 July 2026 
Cite as: Ovaz, OO, et.al.  Recurrent Hyperacute Stent Thrombosis in STEMI: MTHFR-Related Hyperhomocysteinemia..JCMBS 2026; 6(2):96-102 doi.org/ 
10.5281/zenodo.21603120 

The works published in our journal are published as open access under the CC BY-NC-ND 4.0 

Recurrent Hyperacute Stent Thrombosis in STEMI: MTHFR-Related Hyperhomocysteinemia 
STEMI’de Tekrarlayan Hiperakut Stent Trombozu: MTHFR ile İlişkili Hiperhomosisteinemi 

 
Okan Oguzhan Ovaz1 ,  Onur Osman Seker 2 ,  Faruk Boyacı 1 , Berkant Ozturk1  

1 Department of Cardiology, Samsun University, İlkadım, Samsun, Türkiye 
2 Samsun Training and Research Hospital, İlkadım, Samsun, Türkiye 

 

 

 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Abstract 
Hyperacute stent thrombosis is a rare yet life-threatening complication that may develop within minutes 
after percutaneous coronary intervention (PCI) in patients presenting with ST-segment elevation 
myocardial infarction (STEMI). Despite optimal stent deployment and dual antiplatelet therapy, 
hyperacute stent thrombosis may occur due to procedural, pharmacological and patient-related factors, 
including underlying genetic and metabolic abnormalities. A 54-year-old man presented with acute 
anterior STEMI. Coronary angiography demonstrated total occlusion of the proximal left anterior 
descending artery and successful primary PCI with stent implantation restored coronary blood flow. 
Fifteen minutes after the procedure, the patient developed ventricular fibrillation accompanied by 
vomiting, raising concern for impaired absorption of orally administered antiplatelet therapy. Emergent 
repeat coronary angiography revealed hyperacute stent thrombosis, which was managed with balloon 
angioplasty and intracoronary tirofiban administration. During follow-up, recurrent hyperacute stent 
thrombosis developed, requiring additional stent implantation and continuous glycoprotein IIb/IIIa 
inhibitor infusion. Further laboratory evaluation excluded hereditary thrombophilia and autoimmune 
disorders; however, severe hyperhomocysteinemia associated with a homozygous 
methylenetetrahydrofolate reductase (MTHFR) C677T mutation was identified. Subsequently, B-vitamin 
supplementation therapy was initiated. This case highlights the multifactorial pathophysiology of 
hyperacute stent thrombosis and underscores the potential contributory role of MTHFR-associated 
hyperhomocysteinemia. Early recognition of underlying metabolic abnormalities and prompt initiation of 
B-vitamin therapy may help reduce the risk of recurrent thrombotic events.  
Keywords: STEMI, stent thrombosis, hyperhomocysteinemia, MTHFR mutation, thrombophilia, B-vitamin 
therapy 
Öz 
Hiperakut stent trombozu, ST-segment elevasyonlu miyokard enfarktüsü (STEMI) ile başvuran hastalarda 
perkütan koroner girişim (PKG) sonrasında dakikalar içerisinde gelişebilen, nadir ancak yaşamı tehdit 
eden bir komplikasyondur. Optimal stent implantasyonu ve çift antiplatelet tedaviye rağmen, prosedürel, 
farmakolojik ve hastaya ait faktörlerin yanı sıra genetik ve metabolik bozukluklara bağlı olarak ortaya 
çıkabilmektedir. Elli dört yaşındaki erkek hasta akut anterior STEMI tanısıyla başvurdu. Koroner 
anjiyografide sol ön inen arterin proksimal segmentinde total oklüzyon saptandı ve başarılı primer PKG 
ile stent implantasyonu sonrası koroner kan akımı yeniden sağlandı. İşlemden yaklaşık 15 dakika sonra 
hastada ventriküler fibrilasyon ve kusma gelişti; bu durum oral antiplatelet tedavinin emiliminde bozulma 
olabileceğini düşündürdü. Yapılan acil kontrol koroner anjiyografide hiperakut stent trombozu saptandı 
ve hasta balon anjiyoplasti ile intrakoroner tirofiban uygulamasıyla tedavi edildi. Klinik takip sırasında 
tekrarlayan hiperakut stent trombozu gelişmesi üzerine ek stent implantasyonu ve sürekli glikoprotein 
IIb/IIIa inhibitörü infüzyonu uygulandı. İleri laboratuvar incelemelerinde herediter trombofili ve 
otoimmün hastalıklar dışlandı; ancak homozigot metilentetrahidrofolat redüktaz (MTHFR) C677T 
mutasyonu ile ilişkili ağır hiperhomosisteinemi tespit edildi. Bunun üzerine hastaya B vitamini replasman 
tedavisi başlandı.Bu olgu, hiperakut stent trombozunun multifaktöriyel patofizyolojisini vurgulamakta ve 
MTHFR ilişkili hiperhomosisteineminin olası katkıda bulunan rolüne dikkat çekmektedir. Altta yatan 
metabolik bozuklukların erken dönemde tanınması ve B vitamini tedavisinin başlanması, rekürren 
trombotik olayların azaltılmasına katkı sağlayabilir. 
Anahtar Kelimeler: STEMI, stent trombozu, hiperhomosisteinemi, MTHFR mutasyonu, trombofili, B 
vitamini tedavisi 
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         Introduction  

Primary percutaneous coronary intervention (PCI) is the preferred reperfusion strategy for patients presenting with 
ST-segment elevation myocardial infarction (STEMI). Advances in drug-eluting stent (DES) technology and the 
widespread use of potent dual antiplatelet therapy have substantially reduced the incidence of stent thrombosis 
(1,2). Nevertheless, stent thrombosis remains a serious and potentially fatal complication because of its strong 
association with recurrent myocardial infarction, cardiogenic shock and sudden cardiac death (1). Stent thrombosis 
is classified according to the timing of occurrence after stent implantation as acute (<24 hours), subacute (1–30 
days), late (1 month–1 year) and very late (>1 year). Hyperacute stent thrombosis, which develops within minutes 
after stent deployment, is exceedingly rare and may result in catastrophic clinical outcomes. The pathogenesis of 
early stent thrombosis is generally multifactorial and involves procedural, pharmacological and patient-related 
factors. Procedural contributors include stent underexpansion, edge dissection, malapposition and high thrombus 
burden. Pharmacological factors include delayed absorption or inadequate platelet inhibition with oral P2Y12 
inhibitors, particularly in the setting of vomiting, impaired gastrointestinal perfusion or opioid administration (2,3). 
Patient-related factors include inherited thrombophilia and metabolic disorders such as hyperhomocysteinemia. 
Hyperhomocysteinemia has been associated with endothelial dysfunction, oxidative stress, enhanced platelet 
activation and impaired fibrinolysis (4-6). Genetic polymorphisms affecting homocysteine metabolism, particularly 
mutations in the methylenetetrahydrofolate reductase (MTHFR) gene, may lead to elevated plasma homocysteine 
levels and increased susceptibility to arterial thrombosis (5). Supplementation with B vitamins, including folic acid 
has been shown to effectively reduce plasma homocysteine concentrations and may contribute to lowering 
thrombotic risk in selected high-risk patients (7). Herein, we present a rare case of recurrent hyperacute stent 
thrombosis in a patient with severe hyperhomocysteinemia associated with a homozygous MTHFR C677T 
mutation, highlighting the potential role of B-vitamin therapy as part of the management strategy. 
 
Case Report  
A 54-year-old man presented to the emergency department with a one-hour history of acute chest pain. Written 
informed consent was obtained from the patient for publication of this case report and the accompanying images. 
Artificial intelligence tools were used solely for language refinement and editorial assistance; all scientific content, 
clinical data and interpretations were generated and verified by the authors. The patient had no prior history of 
coronary artery disease, diabetes mellitus, previous ischemic events, smoking or substance abuse. 
Electrocardiography demonstrated ST-segment elevation in the anterior leads, consistent with acute anterior STEMI. 
Prior to coronary angiography, the patient received 300 mg aspirin and 5000 IU intravenous unfractionated heparin. 
Transthoracic echocardiography revealed a left ventricular ejection fraction of 40%, anterior wall and apical 
hypokinesia, mild mitral regurgitation and no evidence of pericardial effusion. Emergency coronary angiography 
performed via femoral access demonstrated total occlusion of the proximal left anterior descending (LAD) artery 
(Figure 1).  
An additional 5000 IU intracoronary unfractionated heparin was administered during the procedure. Following 
predilatation with a 2.5×12 mm balloon catheter, a 3.0×26 mm DES was successfully implanted, restoring TIMI-2 
coronary flow (Figure 2). 
 

Highlights   
• Recurrent hyperacute stent thrombosis may indicate an underlying metabolic disorder. 
• Severe hyperhomocysteinemia associated with homozygous MTHFR C677T mutation was identified. 
• İntensified antithrombotic and B-vitamin therapy resulted in a favorable clinical outcome. 
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Figure 1. Coronary angiography demonstrating total occlusion of the proximal segment of the LAD artery prior 

to intervention. 
 

 
Figure 2. Post-balloon predilatation and DES implantation angiography showing restoration of coronary 

perfusion in the LAD artery with TIMI-2 flow. 
 
An 80% stenotic lesion in the intermediate coronary artery was identified and scheduled for elective PCI. Following 
the procedure, a 180 mg loading dose of ticagrelor was administered. Approximately 15 minutes later, the patient 
developed ventricular fibrillation requiring immediate defibrillation, followed by vomiting, raising concern for 
impaired gastrointestinal absorption of oral antiplatelet therapy. Therefore, a second 180 mg loading dose of 
ticagrelor was administered. Urgent repeat coronary angiography revealed hyperacute stent thrombosis in the LAD 
artery. Management included additional unfractionated heparin administration, balloon angioplasty, high-pressure 
balloon dilatation and 10 mg intracoronary tirofiban administration (Figure 3). 
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Figure 3. Emergent repeat angiography performed after development of hyperacute stent thrombosis, during 

which balloon angioplasty was performed under intracoronary tirofiban administration, followed by the post-
procedural angiographic image. 

 
Despite these interventions, recurrent stent thrombosis developed approximately 30 minutes later (Figure 4), 
necessitating implantation of an additional 3.0×29 mm DES, followed by high-pressure post-dilatation and 
administration of 5 mg intracoronary tirofiban with subsequent 12-hour intravenous infusion. Final angiography 
demonstrated optimal stent expansion and apposition with restoration of TIMI-3 coronary flow (Figure 5). 

 
Figure 4. Angiographic image demonstrating recurrent hyperacute stent thrombosis in the LAD artery despite 

interventional and pharmacological therapies. 
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Figure 5. Final angiography demonstrated additional stent implantation with high-pressure post-dilatation, 

achieving optimal stent expansion and TIMI-3 flow restoration in the LAD artery following intensified 
antithrombotic therapy. 

 
Dual antiplatelet therapy was intensified with prasugrel (60 mg loading dose followed by 10 mg daily) in 
combination with aspirin (100 mg daily). Given the occurrence of recurrent hyperacute stent thrombosis, an 
extensive diagnostic evaluation was performed to investigate potential underlying prothrombotic conditions. 
Laboratory testing revealed a normal platelet count and no evidence of major inherited or acquired thrombophilia, 
including normal antithrombin III, protein C and protein S levels. Coagulation parameters were within normal 
limits. Autoimmune screening, including antinuclear antibody testing, was negative. However, severe 
hyperhomocysteinemia (29.6 µmol/L) was detected and genetic analysis identified a homozygous MTHFR C677T 
mutation. Serum vitamin B12 levels were within the low-normal range, while serum folate levels were at the lower 
limit of normal. All laboratory findings are summarized in (Table 1).  
 
Table 1. Laboratory Parameters of the Patient 

Parameter Result Reference Range 
Platelet Count 272 × 10⁹/L 142–424 × 10⁹/L 

Antithrombin III 86% 79.4–112.1% 
Protein C 84.2% 70–140.1% 
Protein S 76.6% 60–130.1% 

PT 12 s 11–15 s 
INR 1.02 0.9–1.2 
aPTT 20.1 s 25–35 s 

Fibrinogen 314 mg/dL 200–400 mg/dL 
Homocysteine 29.6 µmol/L <15 µmol/L 

ANA Negative Negative 
MTHFR Genetic Testing Homozygous C677T Mutation N/A 

Vitamin B12 226 ng/L 200–900 ng/L 
 

Serum Folate Level 3.9 ng/mL 3.1-20.5 ng/mL 
Abbreviations: PT. Prothrombin Time; INR. International Normalized Ratio; aPTT. Activated Partial Thromboplastin Time; ANA. Antinuclear 
Antibody. 
 
Although no major inherited or autoimmune prothrombotic disorder was identified, the presence of severe 
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hyperhomocysteinemia prompted initiation of oral B-vitamin supplementation consisting of folic acid (5 mg/day), 
vitamin B12 (1 mg/day) and vitamin B6 (50 mg/day) in order to reduce plasma homocysteine levels and potentially 
decrease the risk of future thrombotic events. At 6-month follow-up, under ongoing dual antiplatelet therapy and 
B-vitamin therapy, no recurrent stent thrombosis or ischemic events occurred and left ventricular systolic function 
showed marked improvement compared with the index hospitalization. 
 
Discussion 
Hyperacute stent thrombosis represents one of the most catastrophic complications of PCI, typically occurring 
within minutes after stent deployment and frequently resulting in malignant arrhythmias, hemodynamic collapse 
or sudden cardiac death (8). Although its incidence has substantially decreased with the introduction of 
contemporary DES and potent P2Y12 inhibitors, its occurrence generally reflects the interplay of multiple 
procedural, pharmacological and patient-related risk factors rather than a single isolated mechanism. In the present 
case, three major contributors appear to have synergistically precipitated recurrent hyperacute stent thrombosis. 
First, the high thrombus burden frequently encountered in STEMI culprit lesions likely played a central role (1). 
Residual thrombotic material may persist despite both mechanical and pharmacological interventions, thereby 
predisposing patients to acute thrombotic occlusion. Previous studies have demonstrated that large thrombus 
burden is independently associated with early stent thrombosis and adverse clinical outcomes. Although thrombus 
aspiration was intentionally avoided because of concerns regarding distal embolization, the persistent 
prothrombotic milieu may have contributed to rapid re-occlusion. Second, procedural factors cannot be completely 
excluded. Suboptimal stent expansion, malapposition and edge dissection are well-recognized triggers of early stent 
thrombosis (1,8). In the present case, repeated high-pressure balloon dilatations were required, suggesting that initial 
stent optimization may have been insufficient in the setting of a highly thrombotic lesion. This observation 
underscores the importance of meticulous lesion preparation and whenever available, the use of intravascular 
imaging modalities such as intravascular ultrasound (IVUS) or optical coherence tomography (OCT) to ensure 
adequate stent expansion and apposition. İntravascular imaging was not performed due to the emergent and 
hemodynamically unstable clinical condition of the patient during primary PCI, as the priority was immediate 
revascularization and hemodynamic stabilization. However, repeated coronary angiographic evaluations during the 
index procedure and subsequent interventions did not demonstrate any findings suggestive of stent fracture, edge 
dissection or stent malapposition. There was no angiographic evidence of loss of stent integrity, contrast staining or 
flow-limiting edge pathology and final angiographic runs consistently showed satisfactory stent expansion with 
restoration of TIMI-3 flow. Nevertheless, we acknowledge that subtle mechanical abnormalities cannot be 
completely excluded in the absence of intravascular imaging, which remains a limitation of this case. Third, 
pharmacological failure related to impaired oral antiplatelet absorption likely played a pivotal role (2,3). The 
development of vomiting shortly after ticagrelor loading strongly suggests reduced gastrointestinal absorption and 
delayed platelet inhibition. Several studies have shown that vomiting, opioid administration and impaired 
splanchnic perfusion in STEMI may significantly reduce the bioavailability and delay the onset of action of oral 
P2Y12 inhibitors. Consequently, a transient period of insufficient platelet inhibition may emerge during which acute 
stent thrombosis can occur. In such high-risk clinical settings, intravenous antiplatelet agents may provide effective 
bridging therapy until reliable oral drug absorption is achieved. Importantly, this case also emphasizes the 
contribution of metabolic and genetic prothrombotic factors. Severe hyperhomocysteinemia associated with a 
homozygous MTHFR C677T mutation likely amplified the patient’s thrombotic susceptibility (4,5,8,9). 
Homocysteine exerts multiple deleterious vascular effects, including endothelial dysfunction, increased oxidative 
stress, enhanced platelet activation and impaired endogenous fibrinolysis. These mechanisms may synergistically 
interact with local procedural and pharmacological factors, thereby lowering the threshold for thrombus formation 
despite aggressive antithrombotic therapy. Although the clinical significance of MTHFR polymorphisms remains 
controversial, their contribution to arterial thrombosis appears to become more relevant in the presence of markedly 
elevated homocysteine levels (5,8). In the present patient, the absence of other major inherited or autoimmune 
thrombophilic disorders further supports the potential contributory role of hyperhomocysteinemia. From a 
therapeutic perspective, B-vitamin supplementation consisting of folic acid, vitamin B12 and vitamin B6 remains the 
cornerstone of homocysteine-lowering therapy (7). Although large randomized trials have demonstrated neutral 
effects on major cardiovascular outcomes in unselected patient populations, these findings should not discourage 
treatment in patients with severe hyperhomocysteinemia, in whom substantial biochemical reduction may translate 
into meaningful clinical benefit, particularly in the setting of recurrent thrombotic events. In this context, 
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individualized treatment strategies guided by metabolic profiling may be more appropriate than a uniform 
therapeutic approach. 
This case highlights several important clinical implications. First, early recognition of hyperacute stent thrombosis 
and immediate repeat revascularization are critical for patient survival. Second, clinicians should maintain a high 
index of suspicion for impaired oral antiplatelet absorption in STEMI patients presenting with vomiting or 
hemodynamic instability. Third, evaluation for underlying metabolic and genetic prothrombotic conditions should 
be considered in patients with unexplained or recurrent early stent thrombosis (8,9). 
 
Study limitations   
This report has several inherent limitations. First, IVUS or OCT was not performed because of the patient’s emergent 
presentation and hemodynamic instability during primary PCI, as immediate revascularization and stabilization 
were prioritized. Although serial angiographic evaluations showed no evidence of stent fracture, edge dissection, or 
malapposition, subtle mechanical abnormalities cannot be completely excluded. Second, a definitive causal 
relationship between severe hyperhomocysteinemia associated with homozygous MTHFR C677T mutation and 
recurrent hyperacute stent thrombosis cannot be established. However, the markedly elevated homocysteine levels, 
absence of other major thrombophilic disorders, and favorable response to homocysteine-lowering therapy suggest 
a potential contributory role. Third, platelet function testing and ticagrelor pharmacokinetic assessment were 
unavailable; therefore, impaired oral antiplatelet absorption was inferred from the clinical context, including 
vomiting shortly after drug administration and subsequent recurrence of stent thrombosis.  
Conclusion 
Recurrent hyperacute stent thrombosis following PCI for STEMI is a rare but potentially catastrophic complication. 
This case highlights the multifactorial pathophysiology of early stent thrombosis and underscores the potential 
contributory role of severe hyperhomocysteinemia associated with a MTHFR mutation. The initiation of B-vitamin 
supplementation represented a targeted therapeutic strategy aimed at reducing plasma homocysteine levels and 
potentially mitigating future thrombotic risk. Early recognition of underlying metabolic and genetic prothrombotic 
conditions may facilitate individualized antithrombotic management and improve clinical outcomes in high-risk 
patients.                                                  
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