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Epicardial Pacemaker Lead-induced Cardiac Strangulation Causing Asystole
due to Unexpected Myocardial Ischemia during Catheterization: A Case Report
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A 16-year-old male with complete congenital atrioventricular block since 1 year old was treated by epicardial
pacemaker lead implantation. At 9 years old, he was diagnosed with supravalvular pulmonary artery stenosis
resulting from epicardial pacemaker leads with cardiac strangulation as the possible cause. Transient ST change
was seen only in the exercise tolerance test, with no chest pain, indicating that myocardial ischemia was absent.
The deterioration status of supravalvular pulmonary artery stenosis was assessed by catheterization. With his
arms raised, he was injected with a small amount of contrast media, suddenly, he lost consciousness. Electrocar-
diography showed ST segment alterations after frequent premature ventricular contractions, followed by junc-
tional bradycardia that rapidly progressed to asystole. Hence, transient ischemia caused by arm raising or fre-
quent premature ventricular contractions and deterioration of the coronary artery compression was suspected.
The leads were then removed in an urgent surgery. In conclusion, contrast-enhanced computed tomography
should be conducted in patients with cardiac strangulation, and earlier lead exchange should be performed
because of the rapid deterioration of myocardial ischemia.
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Fig. 1 Chest X-rays on the postoperative day 0 and day 1 of the pacemaker implantation

1-1: Frontal view (LAO 0°, CRA 0°) of the chest X-ray on the postoperative day O of the pacemaker implantation. 1-2:
Lateral view (LAO 90°, CRA 0°) of the chest X-ray on the postoperative day 0 of the pacemaker implantation. 1-3: The
chest X-ray on the postoperative day 1 showed the epicardial lead had deviated largely from the position implanted in

the operation.
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Fig. 2 The chest X-ray on admission

Left: Frontal view (LAO 0°, CRA 0°), Right: Lateral view (LAO 90°, CRA 0°) The epicardial lead encircled the cardiac

silhouette.
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Fig. 3 Electrocardiographies on admission and catheterization

3-1: A 12-lead electrocardiography at admission showed the pacemaker rhythm, a complete left bundle branch block;
long QT and ST change were not indicated. 3-2: A limb-lead electrocardiography performed at the beginning of the
catheterization. 3-3: Frequent premature ventricular contractions were induced when the catheter was inserted into the
left ventricle and the patient raised his upper limbs. 3-4: About 5 minutes later, discordant ST-segment elevation in lead
aVR, and concordant ST-segment depressions in leads Il, Il and aVF were observed, as shown. 3-5: The rapid decrease
in heart rate led to asystole in only 30 seconds, although regular pacemaker spikes (inverted triangle) were observed.
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Fig. 4 3-dimentional computed tomography images
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4-1: Volume-rendered image showed the epicardial lead ran just above the bifurcation of the LAD and the LCX. 4-2:
Slab MIP image showed the LAD was located besides the epicardial lead. 4-3: Slab MIP image showed the LCX was
located besides the epicardial lead and the pulmonary artery trunk strangulated by the epicardial lead. Ao, aorta; LAD,
left anterior descending coronary artery; LCX, left circumflex coronary artery; LV, left ventricle; MIP, maximum intensity

projection; PA, pulmonary artery; RV, right ventricle.
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Table 1 Characteristics of previously reported death cases

Age at Age at Bradycardia
Case diagnosis . Symptom Site of CS Treatment Ref.
PMI required PMI
of CS
1 10 months Newborn Congenital heart block Edema CAG—VF LAD, LCX Lead removal  3)
(No detail)
2 6 years 8 months Surgical AV block Chest pain Syncope Posterior aspect  None 4)
Abdominal discomfort  of left apex
3 7 years No detail Congenital heart block  Chest pain after LCX None 1)
aggressive physical
exertion collapse
4 13 years 1 month Complete heart block Sudden death LAD None 2)
5 20 years Infant Surgical AV block Syncope LAD, LCX PCI 5)
6 29 years 14 days Congenital complete Short of breath Chest  LCA, RCA None 6)

heart block

pain Malaise

AV block, atrioventricular block; CAG, coronary angiography; CS, cardiac strangulation; LAD, left anterior descending coronary
artery; LCX, left circumflex coronary artery; PCI, percutaneous coronary intervention; PMI, pacemaker implantation; RCA, right

coronary artery; VF, ventricular fibrillation
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