
Case Study1

A Progressive Prolapse of a Left Ventricular Pacing Lead into the2

Right Ventricle in a Patient with Cardiac Resynchronized3

Therapy4
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Short Title: A progressive prolapse of an LV lead into the RV7
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ABSTRACT10

This case report illustrated a progressive prolapse of a left ventricular (LV) lead into the11

right ventricle and pulmonary artery for more than 2 years in a 33-year-old woman with a12

history of congestive heart failure secondary to nonischemic cardiomyopathy and left bundle13

branch block that underwent implantation of an implantable cardioverter defibrillator with14

cardiac resynchronized therapy. This phenomenon’s mechanism might have been reverse reel15

or ratchet syndrome. This phenomenon could be missed because the LV lead tip was fixed16

with unchanged pacing measurements and the course of the thin LV lead could not be easily17

identified on chest radiographs.18
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Introduction23

We describe a case with a progressive prolapse of a left ventricular (LV) lead into the24

right ventricle and pulmonary artery for more than 2 years and discuss the mechanism of this25

phenomenon.26

Case Report27

A 33-year-old woman with a history of congestive heart failure secondary to nonischemic28

cardiomyopathy and left bundle branch block underwent an implantation of an implantable29

cardioverter defibrillator (ICD) with cardiac resynchronized therapy (CRT-D) (CD3231-40Q,30

St Jude Medical, Saint Paul, MN) (Figure 1). Right atrial pacing and ICD leads were placed31

through the cephalic vein, and a left ventricular (LV) pacing lead (1258T-86, St Jude32

Medical) was placed through the axillary vein in the lateral branch of the coronary sinus. She33

had been followed up regularly, and the CRT-D had been functioning normally without any34

significant changes in the pacing measures. She underwent an implantation of an LV assist35

device 3 years after the CRT-D implantation, when the LV lead was found to have prolapsed36

looping into the pulmonary artery (Figure 2). The chest radiographs were then reviewed, and37

it was found that the prolapse of the LV lead had started 4 months after the implantation, and38

progressed for more than 2 years (Figures 1 and 2). An LV lead revision was performed, but39

the LV lead could not be pulled back, and was left in place.40
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Discussion42

In this case, the LV lead had progressively advanced into the heart for more than 2 years,43

and prolapsed looping into the pulmonary artery 3 years after the implantation of the CRT-D.44

It is known that there are 3 types of macrodislocation lead-dysfunctioning syndromes such as45

Reel, Twiddler’s, and Ratchet syndromes.1 Reel Syndrome occurs when the generator rotates46

around its sagittal axis, causing the electrode to roll up like a spool above or below the47

generator. Twiddler’s syndrome is caused by retraction and dislocation of the electrodes due48

to rotation of the generator around the axis defined by the electrode. Ratchet syndrome is49

caused by retraction and electrode dislocation with ratcheting but without coiling of the50

generator due to progressive displacement of the electrodes from their fixing protections. All51

three of these syndromes cause dislodgement and withdrawal of the leads. In this case, only52

the LV lead had advanced into the heart with the other two leads remaining intact. The LV53

lead and the other leads were placed through different venous approaches, resulting in no54

interactions among the leads. In addition, the two leads placed through the cephalic vein were55

fixed firmly in the vein with a tie. Therefore, the mechanism of the phenomenon in this case56

might have been reverse reel or ratchet syndrome.57

Reel and ratchet syndromes usually occur within a month, and can be found early.158

However, in this case, the progressive prolapse of the LV lead into the heart was missed for a59

couple of years for several reasons. First, the tip of the LV lead was fixed with unchanged60
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pacing measurements. Second, the run of the thin LV lead could not be easily identified on61

the chest radiographs.62

Conclusion63

This case illustrated a progressive prolapse of an LV lead into the right ventricle for more64

than 2 years. The mechanism of this phenomenon might have been reverse reel or ratchet65

syndrome. This phenomenon could have been missed because the tip of the LV lead was66

fixed with unchanged pacing measurements and the run of the thin LV lead could not be67

easily identified on the chest radiographs.68

References69

1. Alvarez-Acosta L, Romero Garrido R, Farrais-Villalba M, Hernández Afonso J. Reel70

syndrome: a rare cause of pacemaker malfunction. BMJ Case Rep. 2014 pii:71

bcr2014204545.72

Figure legends73

Figure 1. Chest radiographs exhibiting a progressive prolapse of the left ventricular lead74

into the right ventricle.75

The arrowheads indicate the part of the left ventricular lead that prolapsed into the right76

ventricle.77

Figure 2. A chest radiograph (left panel) and fluoroscopic image (right panel) exhibiting a78

progressive prolapse of the left ventricular lead into the right ventricle and pulmonary artery,79
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respectively.80

The arrowheads indicate the part of the left ventricular lead that prolapsed into the right81

ventricle and pulmonary artery.82
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