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● Temporary epicardial pacing wires (TEPWs) are routinely placed following 
cardiac surgery for temporary rhythm management. However, retained TEPWs 
can migrate over time, which can lead to complications such as vascular 
embolism, visceral perforation, and systemic infection.

● The mechanisms underlying their migration remain poorly understood. This 
systematic review aims to identify common migration sites, analyze 
contributing factors, and propose a mechanistic framework explaining the 
pathophysiology of TEPW migration.

● This systematic review followed PRISMA 2020 guidelines and was registered 
in PROSPERO  (CRD420251103727). 

● We searched PubMed, Embase, Scopus, and Cochrane (July 2025) without 
date limits. 

● Eligible studies included pediatric and adult patients undergoing cardiac 
surgery with retained TEPWs, reporting migration sites, complications, timing, 
and/or mechanisms. 

● Case reports, series, and observational studies were included; nonclinical, 
animal, and non peer-reviewed reports were excluded. 

● Data were extracted on demographics, surgical details, migration site, 
detection method, symptoms, and outcomes. 

● Risk of bias was assessed using the Joanna Briggs Institute (JBI) critical 
appraisal checklists. Outcomes were summarized descriptively.

CONCLUSIONS:

● This systematic review reveals that retained TEPWs, once considered 
innocuous, can undergo delayed and unpredictable migration into critical 
anatomical structures, often with severe clinical consequences. 

● Migration patterns appear to be influenced by the wire’s original location, with 
atrial wires favoring systemic arteries and ventricular wires tending toward 
pulmonary pathways. 

● CT imaging remains the most effective modality for detection, and percutaneous 
removal is generally safe and successful. 

● These findings demonstrate the need for standardized surveillance protocols, 
clearer removal guidelines, and heightened clinical awareness to mitigate the 
risks associated with retained TEPWs.
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RESULTS:

● Cohort: 23 cases (22 studies) (age 14 months–89 years; median approximately 
61 years, 65% male). Coronary artery bypass grafting  was most common 
surgery. Hypertension and coronary artery disease were the most frequent 
comorbidities.

● Wire details: 20 patients had atrial wires, 17 ventricular. Right atrium and right 
ventricle were most common sites.

● Migration patterns:
○ Cardiovascular: aorta, coronary, carotid, femoral arteries, RV, pulmonary artery 

(17 cases).
○ Extracardiac: lungs/bronchi (4 cases).
○ Distant: colon, neck/jaw regions  (2 cases).
○ Atrial wires tended to migrate to arterial structures; ventricular wires to right 

heart/pulmonary circulation.
● Timing: Detection ranged from 12 days to 17 years (median approximately 1 

year). Early symptomatic cases often within 4 months; others discovered 
incidentally years later.

● Symptoms: 14/23 symptomatic (e.g., chest pain, arrhythmia, stroke, respiratory 
distress, abdominal pain); 9 incidental. Extracardiac migrations were almost 
always symptomatic.

● Complications: 8 infections, more common with multiple retained wires. Rare 
neurologic events occurred when wires entered arterial circulation.

● Management: Most wires were–– removed percutaneously; 3 surgical removals, 
1 bronchoscopy, 2 conservative. No removal-related complications reported.

● Imaging: CT was the primary detection tool (13 cases), while echocardiography 
was  used for intracardiac wires and bronchoscopy, X-ray, or fistulography in 
select cases.

● Mechanism: Migration was attributed mainly to tissue perforation and 
hemodynamic forces.

Figure 1: PRISMA Flow Diagram
Summary of the study selection process for retained or migrated TEPWs. From 1,139 records, 22 studies met inclusion criteria after screening 
and full-text assessment.
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