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A B S T R A C T

Coronary artery injury is a particularly rare complication of pacemaker implantation. 
Herein, we reported the case of a 76-year-old woman with sick sinus syndrome 
undergoing permanent pacemaker implantation who presented with chest pain a day 
after the procedure. During angiography, a pacemaker lead screwed into the left anterior 
descending coronary artery was found. The coronary artery was covered by a stent and 
the lead position was corrected. Based on the published research, the majority of right 
ventricular pacemaker leads implanted on the septum are indeed implanted on the 
anteroseptal junction. Since, the left anterior descending coronary artery covers this site, 
the risk of artery injury is higher.
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1. Introduction
Increased life expectancy is evidently accompanied by 

an increased morbidity of aging populations, including 
cardiovascular diseases, which is reflected by a rise in the 
implantation rate of cardiac implantable electronic devices. 
It has been estimated that pacemaker implantation rate 
increased by 56% in the United States during 1993 - 2009. 
A similar tendency was also visible in European countries. 
Although pacemaker implantation is a minimally invasive 
procedure, some patients experience complications. 
According to different countries registry-based data, 
early complications of the first pacemaker implantation 
occurred in 3.6% - 5.1% of patients (1-4). The most common 
complications included pacemaker leads displacement, 
infection, pneumothorax, and bleeding (1-4). The prevalence 
of early complications was 5.1% among patients aged 75 
years and above, but 3.4% in the younger age group (1). The 
most common complications are easily noticed, while rare 
complications are more dangerous because they are easier 
to misdiagnose. One of the rare complications is coronary 
artery injury with pacemaker lead, which is dangerous since 

it can lead to myocardial infarction. This case report aims to 
present a rare complication of coronary artery injury caused 
by pacemaker implantation and to review the literature 
about similar cases as well as the probable reasons.

2. Case Presentation
A 76-year-old woman with a history of encephalomyelitis, 

hypertension, and stroke was hospitalized for elective 
permanent pacemaker implantation due to sick sinus 
syndrome. The patient complained about generalized 
weakness, dizziness, and repetitive syncopes. Physical 
examination, laboratory data, and electrocardiography 
(ECG) on admission were within normal limits, while 
echocardiography showed mild mitral and aortic 
regurgitation. Subsequently, permanent pacemaker 
implantation via the left axillary vein was performed 
with bipolar active-fixation leads (Tendril ST 1888TC-
58, OptiSense® 1999/52 [St. Jude Medical, St. Paul, MN, 
USA]) positioned in the right atrial appendage and at the 
right ventricular basal septum without any difficulties. The 
atrial pacing threshold was 1.8 V and the P-wave amplitude 
was 2.1 mV. Additionally, the ventricular pacing threshold 
was 0.5 V and the R-wave amplitude was 12.5 mV. A 
generator Zephyr model 5820 (St. Jude Medical, St. Paul, 
MN, USA) was then connected and ECG showed normal 
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dual-chamber pacing. After the procedure, an ECG was 
obtained showing ST-segment elevation in the anterio-
septal leads V1-V5. An hour later, atrial fibrillation occurred 
and sinus rhythm was restored with 200 J impulse. Due to 
suspicion of complication, an immediate chest X-ray and 
a two-hour chest computed tomography were performed, 
but they did not show any complications. Nonetheless, 
the patient complained about chest pain on the next day 
(18 hours after pacemaker implantation). ECG showed 
ST-segment elevation in the anteroseptal leads V1-V5, 
abnormal Q waves in II, aVF, and V3-V6, and a negative 
T-wave in III, aVF, and V3-V5. Laboratory tests were 
carried out, as well (Table 1). Elevation of troponin and 
creatinine kinase as well as ischemic changes on ECG were 
interpreted as anteroseptal Q-wave ST-segment Elevation 
Myocardial Infarction (STEMI) and, consequently, coronary 
angiography was performed immediately. Accordingly, 
a pacemaker electrode screwed into the 8th segment of 
the Left Anterior Descending (LAD) coronary artery 
was found (Figure 1). The partially occluded flow of the 
coronary artery was restored by 2.75 x 18 mm bare-metal 
stent implantation and the electrode position was corrected. 
After percutaneous transluminal coronary angioplasty, the 
patient remained hemodynamically stable.

Echocardiography revealed a slight decrease in ejection 
fraction (45 - 50%), akinesis of apical and basal-septal 
segments, relative thickness of the left ventricular wall, 
abnormal relaxation form of diastolic dysfunction, mild 
aortic regurgitation, and small pericardial effusion. After 
11 days of hospitalization, the patient was transferred to 
the cardiac rehabilitation department for further treatment. 
Additionally recommended medications were aspirin, 
clopidogrel, and beta-blockers.

3. Discussion
Myocardial infarction caused by an active-fixation 

ventricular pacing lead screwed into the coronary artery is 
a particularly rare complication of pacemaker implantation. 
In the present case, the paroxysmal atrial fibrillation 
following the procedure was an early sign of a possible 
complication. Atrial fibrillation is considered to be a 
frequent complication of acute myocardial infarction, which 
occurs in 6 - 21% of patients with myocardial infarction 
and is associated with increased in-hospital and long-
term mortality rates (5). After sinus rhythm restoration, 
our patient underwent further examination for possible 
complications of pacemaker implantation, but myocardial 
infarction had not been suspected until the following day 
when the patient complained about chest pain. Despite 

the fact that ECG had shown ST-segment elevation after 
pacemaker implantation, it was not interpreted as an acute 
myocardial ischemia. Evaluation of ECG could be difficult 
and misleading during the pacing of the right cardiac 
chambers due to the presence of a left bundle-branch block. 
Difficulties of suspecting acute myocardial infarction led 
to an 18-hour delay in treatment. It could be assumed that 
the late diagnosis of acute myocardial infarction was due 
to doubts about the origin and coincidence of ischemia with 
pacemaker implantation that were suspected to be related, 
while this particularly rare complication was not taken into 
consideration or might not be known at all.

To our knowledge, there are only seven published clinical 
cases describing coronary arteries injuries during pacemaker 
implantation: a penetration of the electrode into the LAD 
coronary artery (6), right coronary artery spasm (7), two 
reports of the right coronary artery perforation by active-
fixation atrial pacing lead (8,9), a tip of lead positioned into 
the left circumflex artery (10), and two cases of coronary 
artery fistulas (11). In all cases, the time interval between 
the initial procedures to the onset of symptoms varied from 

Table 1. The Results of Laboratory Tests
Laboratory Test Result Normal Range
CRP, nmol/L 54.29 ≤ 47.62
K, mmol/L 4.5 3.8 - 5.3
Na, mmol/L 138 134 - 145
Cl, mmol/L 107 98 - 107
CK-MB, μg/L 153.78 Female: < 3.1
Creatinine, μmol/L 65 Female: 53 - 97
Troponin I, µg/L 78.404 Female: ≤ 0.0156
Abbreviation: CRP, C-reactive protein; CK-MB, creatinine kinase isoenzyme MB.

Figure 1. Coronary Angiography Demonstrating an Ex  tremely 
Rare Complication

The ventricular lead was (1) screwed into the 8th segment of the 
left anterior descending coronary artery (2). The atrial lead (3) 
did not interact with coronary arteries.
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the moment of procedure to up to 6 years after pacemaker 
implantation. Similar to the present case, symptoms started 
within one hour after the procedure in three reported cases 
(6, 7, 10). In contrast to these cases where the first symptom 
of the complication was chest pain, our patient complained 
about chest pain on the next day.

Pacemaker implantation is performed under fluoroscopic 
control. However, it is rarely combined with coronarography, 
which can assist the operator by visualizing the coronary 
arteries during the procedure. Main coronary arteries 
are most likely injured if leads perforate myocardium 
because major branches lie between the myocardium 
and epicardium, and only minor branches pass into the 
myocardium. A meta-analysis of 28 studies performed over 
the last 25 years revealed that the average perforation rate of 
pacemaker leads was 0.82% (12). However, the frequency of 
coronary arteries injuries is unknown; only isolated cases 
have been reported. 

Dual-chamber pacemaker leads are usually fixed in the 
right atrial appendage and apex or septum of the right 
ventricle. Right ventricular septal fixation of pacemaker 
leads has fewer complications of myocardial perforation 
and reduced left ventricular systolic function (13). Septal 
pacing seems to be more physiological because the electrode 
next to the His bundle and observed QRS complexes are 
narrower in comparison to apical myocardial stimulation 
(14). However, too high site of lead implantation in basal 
septum could be dangerous due to a possible left coronary 
artery injury close to its bifurcation, which would cause 
large myocardial ischemia (15). Positioning of pacing 
leads into the right ventricular outflow tract suggests a 
greater risk of anterior interventricular artery injury due 
to the anatomical proximity of these structures (6, 16). 
Based on the report by Pang BJ et al., a majority of right 
ventricular pacemaker leads implanted on the septum using 
conventional fluoroscopic criteria were indeed implanted on 
the anteroseptal junction (15). These leads were four times 
closer to the overlying LAD coronary artery compared to 
those in the right ventricular septum. An estimated median 
distance of the pacing leads in the anteroseptal junction to 
the LAD coronary artery was 4.7 mm (15). Our case report 
also proved that proximity of these structures could lead to 
LAD coronary artery occlusion and myocardial ischemia.

Our experience demonstrated the importance of 
considering coronary artery injury as a rare but possible 
complication of pacemaker implantation. LAD coronary 
artery injury can be avoided by implanting the pacemaker 
ventricular lead on the true septum. Yet, further researches 
are needed to improve fluoroscopic criteria or raise new 
criteria for proper electrode implantation. For example, 
Pang BJ et al. analyzed lead positions via cardiac computed 
tomography and correlated it with ECGs and fluoroscopic 
projections. Moreover, researchers have suggested that 
aiming for the middle of the cardiac silhouette in the 
40° Right Anterior Oblique (RAO) fluoroscopic view, 
confirming rightward orientation in the 40° Left Anterior 
Oblique (LAO) view, and having a paced QRS duration < 
140 ms might provide cardiologists with a simple, more 
accurate method to achieve true right ventricular septal 
lead positioning and avoid LAD injury (15).
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