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I. INTRODUCTION 

 

ST-segment elevation myocardial infarction 

(STEMI) represents one of the most severe and time-

sensitive forms of acute coronary syndrome. It is 

caused by sudden and complete occlusion of a 

coronary artery, leading to rapid myocardial ischemia 

and necrosis. In this setting, timely restoration of 

coronary blood flow is critical. The concept of door-

to-balloon (D2B) time has emerged as a cornerstone 

quality metric in STEMI care, reflecting the 

efficiency of hospital systems in delivering 

reperfusion therapy through primary percutaneous 

coronary intervention (PCI). 

 

DEFINITION OF DOOR-TO-BALLOON TIME 

Door-to-balloon time is defined as the interval 

between a patient’s arrival at the hospital (door) and 

the first inflation of the balloon catheter during 

primary PCI. It represents the total in-hospital delay 

before mechanical reperfusion. International 

guidelines recommend a door-to-balloon time of 90 

minutes or less for patients presenting directly to a 

PCI- capable hospital, as delays beyond this window 

are associated with worse clinical outcomes. 

 

PATHOPHYSIOLOGICAL IMPORTANCE OF 

TIME IN STEMI 

The phrase “time is muscle” accurately describes the 

pathophysiology of STEMI. Prolonged coronary 

occlusion results in progressive myocardial cell 

death, starting from the subendocardium and 

extending transmurally. Each minute of delay 

increases infarct size, reduces left ventricular 

function, and raises the risk of complications such as 

heart failure, cardiogenic shock, arrhythmias, and 

death. Rapid reperfusion limits myocardial damage, 

preserves ventricular function, and improves both 

short-term and long-term survival. 

 

CLINICAL EVIDENCE SUPPORTING SHORT 

DOOR-TO-BALLOON TIME 

Multiple large-scale studies and registries have 

demonstrated a strong inverse relationship between 

door-to-balloon time and mortality in STEMI 

patients. Patients treated within 90 minutes show 

significantly lower in-hospital and 1-year mortality 

compared to those with longer delays. Reductions in 

D2B time have also been associated with decreased 

rates of reinfarction, stroke, and length of hospital 

stay. As a result, D2B time has become a benchmark 

for hospital performance and quality improvement 

programs worldwide. 

 

GUIDELINES AND RECOMMENDED TARGETS 

According to international cardiology guidelines, the 

recommended targets are: 

Door-to-balloon time ≤ 90 minutes for patients 

presenting directly to PCI-capable hospitals First 

medical contact to device time ≤ 120 minutes for 

patients transferred from non-PCI centers These 

benchmarks emphasize the importance of rapid 

triage, early diagnosis, and seamless coordination 

between emergency services and the cardiac 

catheterization laboratory. 

 

FACTORS CONTRIBUTING TO DELAY 

Several factors can prolong door-to-balloon time, 

including delayed electrocardiogram (ECG) 

acquisition, atypical presentation of symptoms, 

diagnostic uncertainty, lack of immediate cath lab 

availability, delayed team activation, and logistical 

issues such as patient consent or financial clearance. 

System-level inefficiencies often contribute more 

significantly to delays than patient-related factors. 

 

STRATEGIES TO REDUCE DOOR-TO-

BALLOON TIME 

Hospitals have adopted multiple evidence-based 

strategies to reduce D2B time. These include 

obtaining an ECG within 10 minutes of arrival, 

empowering emergency physicians to activate the 

cath lab directly, using pre-hospital ECG 

transmission by ambulance services, maintaining a 

24/7 on-call cath lab team, and implementing 

standardized STEMI protocols. Regular audits, mock 

drills, and multidisciplinary feedback further enhance 

system efficiency. 
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ROLE OF THE MULTIDISCIPLINARY TEAM 

Optimal STEMI care requires close collaboration 

among emergency physicians, cardiologists, nurses, 

cath lab technicians, and support staff. Nursing 

personnel play a vital role in rapid triage, ECG 

acquisition, medication administration, and patient 

preparation. Effective communication and teamwork 

are essential to achieving target door-to-balloon 

times consistently. 

 

SPECIAL SITUATIONS 

Certain clinical scenarios, such as cardiogenic shock, 

cardiac arrest, late presenters, and patients with 

complex anatomy, may pose challenges in meeting 

standard D2B targets. However, even in these 

situations, efforts should be made to minimize 

avoidable delays and prioritize reperfusion whenever 

feasible. 

 

II. CONCLUSION 

 

Door-to-balloon time is a critical determinant of 

outcomes in STEMI management and serves as a 

reflection of the efficiency and preparedness of a 

healthcare system. 

Achieving and sustaining a D2B time of 90 minutes 

or less requires robust protocols, trained personnel, 

and continuous quality improvement initiatives. By 

focusing on rapid diagnosis and timely reperfusion, 

healthcare teams can significantly reduce morbidity 

and mortality associated with STEMI and improve 

overall patient outcomes. 

 

III. ADVANCED REVIEW OF DOOR-TO-

BALLOON TIME IN STEMI 

 

INTRODUCTION 

ST-segment elevation myocardial infarction 

(STEMI) is a true cardiovascular emergency 

characterized by abrupt coronary artery occlusion 

due to plaque rupture and thrombus formation. Door-

to-balloon (D2B) time has evolved from a simple 

metric into a comprehensive indicator of system 

efficiency, clinical decision-making, and 

multidisciplinary coordination in acute cardiac care. 

 

BIOLOGICAL AND CELLULAR IMPACT OF 

DELAYED REPERFUSION 

Myocardial ischemia initiates a cascade of cellular 

injury including ATP depletion, anaerobic 

metabolism, calcium overload, and free radical 

generation. Within 20–30 minutes, irreversible 

myocardial necrosis begins. Prolonged ischemia 

results in adverse ventricular remodeling, reduced 

ejection fraction, and chronic heart failure. Early 

balloon inflation halts this cascade, emphasizing why 

every minute of D2B delay translates into measurable 

myocardial loss. 

 

DOOR-TO-BALLOON TIME AS A QUALITY 

INDICATOR 

D2B time reflects the performance of emergency 

medical services, emergency department efficiency, 

cath lab readiness, and operator skill. It is widely used 

for benchmarking hospitals and is directly linked to 

accreditation standards, reimbursement models, and 

public reporting of cardiac care outcomes. 

 

PROCESS FLOW FROM DOOR TO BALLOON 

The D2B interval includes early triage, rapid ECG 

acquisition, STEMI confirmation, cath lab activation, 

patient transfer, vascular access, wire crossing, and 

first balloon inflation. Any delay at a single step can 

compromise the entire reperfusion timeline. 

 

 
Figure 1: Increasing mortality with prolonged door-to-balloon time 
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Figure 2: In-hospital contributors to door-to-balloon delay 

 

CORONARY PATHOLOGY IN STEMI 

 

 
 

This schematic image demonstrates acute coronary 

artery occlusion due to thrombus formation, which 

leads to transmural ischemia and ST-segment 

elevation on ECG. Rapid mechanical reperfusion via 

balloon angioplasty restores antegrade coronary 

flow. 

 

CATH LAB PERSPECTIVE 

 

 
 

From the cath lab perspective, achieving optimal 

D2B time requires a synchronized workflow. Nursing 

staff, technologists, and interventional cardiologists 

must function as a cohesive unit. Preparation of 

equipment, sterile technique, vascular access 

selection, and rapid device deployment are essential 

components influencing procedural success. 

 

IV. CONCLUSION 

 

Door-to-balloon time is more than a numerical target; 

it represents the heart of STEMI systems of care. 

Deep understanding of its physiological basis, 

workflow components, and cath lab dynamics 

enables healthcare teams to deliver timely 

reperfusion, reduce mortality, and preserve 

myocardial function. Continuous audit, training, and 

protocol optimization remain essential to sustaining 

excellence in STEMI care. 


