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Abstract

Malpositioned pacemaker lead in the left ventricle (LV) is a rare procedural compli-

cation, which causes a special risk of thromboembolic events. Hence, prompt identi-

fication and early management of misplaced leads inside the LV is critical. Herein, we

present a case of malpositioned pacemaker lead with transient ischemic attacks after

the pacemaker implantation. The misplaced ventricular lead was discovered during

regular echocardiography. Both leads were extracted percutaneously after dabigatran

treatment. To our knowledge, this is the first report of uncomplicated percutaneous

extraction of an inadvertently placed LV lead after dabigatran treatment. No neuro-

logic events during a follow-up of 4 years.
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1 INTRODUCTION

Misplacement of a permanent pacing lead in the left ventricle (LV)

is a rare procedural complication of transvenous pacemaker implan-

tation, which causes special risk of thromboembolic events, ranging

frommental confusion to cerebrovascular insults with permanent neu-

rologic deficits.1 Hence, prompt identification and early management

of misplaced leads inside the LV is critical. Surgical removal of the

lead was often considered to avoid the risk of left-sided endocarditis,

ventricle perforation and systemic thromboembolism. Although there

have been reports describing transvenous extraction of inadvertently

placed LV leads,1,2 it remains a debatable approach due to the risk of

thromboembolic events during lead removal.3 Direct oral anticoagu-

lants are attractive alternatives for warfarin to treat left atrial (RA)

and LV thrombosis.4 We report a percutaneous extraction ofmisplaced

pacemaker lead in the LV after proper pre- and post-operative dabiga-
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tran treatmentwithout any complications. To our knowledge, this is the

first reported such case.

2 CASE REPORT

The patient is a 62-year-old woman with intermittent dizziness. ECG

showed bifascicular block (right bundle branch block (RBBB) and

left anterior hemiblock). Under exercise test, second-degree type

II AV block developed. A permanent pacemaker was implanted with

an atrial lead and a ventricular lead at our hospital in 2015. Rou-

tine chest X-ray performed after device implantation showed no pneu-

mothorax (Figure 1), but neither the implanter nor the radiologist

reacted to theaberrant anatomic positionof the ventricular lead. Three

weeks later, the patient contacted the outpatient clinic due to symp-

toms consisting of irregular heartbeats and pulsations up to the neck.
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F IGURE 1 Chest X-ray postero-anterior view showing ventricular lead (arrows) superior to usual course (A) and lateral view showing the
posteriorly directed ventricular lead (B), indicating position in the left ventricle

Pacemaker interrogation showed 5800 short mode switch episodes

which looked like far-field R wave sensing. Higher detection rate of

mode switches and a longer PVAB was programmed in the pacemaker.

A week later, the patient called and reported the irregular heartbeats

and pulsations up to the neck had resolved, but she had suffered 21

short migraine attacks after the operation. The patient also reported

an episode when she could not communicate verbally and was absent-

minded for approximately 15min. A new pacemaker interrogation was

performed and showed normal findings. Since the patient had a known

history of migraine attacks, no further action was taken although she

had previously only had migraine attacks 1−2 times per year, and not

as severe in nature.

A year later, the patient came to the out-patient clinic. She did not

feel well and was very out of breath. She tried to keep going with

different activities, but she felt her heart beating fast from time to

time and then a pressure over her neck and chest. Pacemaker con-

trol showed 9000 short mode switch episodes which again looked

like far-field R wave sensing. P sensitivity was lowered in the pace-

maker. Six months later, the patient felt that she had become much

worse over time, with worsening general weakness and more gen-

eral discomfort with exertion-induced shortness of breath. She expe-

rienced repeated episodes of what could almost be described as apha-

sia, numbness in the left hand but also a feeling of tingling/rippling in

the right forearm radially and down the hand, and sometimes bilateral

ailments.

An exercise test was performed, which showed ordinary exercise

capacity and no chest pain. Therewas alternating atrial and ventricular

pacing and sinus rhythm both at rest, before and after work. QRSmor-

phology was an atypical RBBB pattern indicating capture of the basal

lateral segment of the LV during ventricular pacing (Figure 2).

A transthoracic echocardiography (TTE) was also performed, which

clearly demonstrated a ventricular pacing lead originating from the

superior aspect of the right atrium, crossing the atrial septum (patent

foramen ovale, PFO) into the LA (Figure 3). We reviewed the chest X-

ray again and realized an abnormal position of the ventricular lead, sug-

gesting it was in the left rather than in the right ventricle (Figure 1A,B).

Chest X-ray posteroanterior view showed that the ventricular lead had

a more superior course than normal (Figure 1A). Chest X-ray lateral

view showed a posteriorly directed ventricular lead, suggesting an LV

site (Figure 1B).

She was treated with dabigatran 150 mg twice a day immediately

after the finding of pacemaker lead LV misposition. A new TTE and a

transesophageal echocardiogram (TEE) were performed 1month after

dabigatran treatment, which reconfirmed an endocardial pacemaker

lead originating from the RA crossing the atrial septum (PFO) and

through the mitral valve into the LV with a mild mitral regurgitation.

The presence of any mobile thrombus or fibrous material along pace-

maker lead in the LA or LVwasmeticulously excluded.

Leadextractionwasperformedunder local anesthesiawith sedation

and prepared for emergency general anesthesia in September 2017,

1 month after initiation of dabigatran treatment. The pacemaker leads

were dissected and freed. Regular stylets were used inside the leads.

Before the malpositioned lead was extracted, the head side was low-

ered, andheparin 5000 IUwas given intravenously. The leadwas slowly

extracted with traction alone without complications. A new right atrial

and a right ventricular (RV) leadwere implanted immediately after lead

extraction.

Postoperative computed tomography (CT) scan of the brain showed

no new ischemic lesions. Dabigatran 150 mg twice a day was used an

additional year after the extraction.

During 4 years of follow-up, the new pacemaker works well. The

patient has been feeling well, experiencing no dizziness, no aphasia, no

numbness in hands and no paresthesia. No transient ischemic attacks

(TIA) or other cerebrovascular events have been observed, and the

patient stopped taking oral anticoagulants 3 years ago. Renewed exer-

cise test showed ordinary exercise capacity and adequate ventricular

pacing. Closure of the small PFOwas not indicated, due to lack of clini-

cal symptoms after the lead extraction.
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F IGURE 2 ECG during exercise test after implantation showing atrial sensed ventricular pacing with an atypical RBBB configuration of the
stimulatedQRS complex (arrows show ventricular pacing; the rest were without ventricular pacing) [Color figure can be viewed at
wileyonlinelibrary.com]

F IGURE 3 Echocardiographic left parasternal view and subcostal view showing a pacing lead (arrows) originating from the RA crossing the
atrial septum andmitral valve embedded into the lateral LVwall. LA, Left atrium; LV, Left ventricle; RA, Right atrium; RV, Right ventricle [Color
figure can be viewed at wileyonlinelibrary.com]

3 DISCUSSION

Malpositioned pacing lead in the LV is a rare procedural complication,

whichwas first reported by Stillman and Richards in 1969.5 Since then,

stimulation of the LV has been reported due to the passage of the pac-

ing lead through an atrial-septum defect, a PFO, or a sinus venosus

defect. Other possibilities include perforation of the inter-ventricular

septum, and erroneous introduction of the pacing lead into the subcla-

vian artery and placement in the LV across the aortic valve.6 Abnormal

thoracic anatomy (e.g., scoliosis), underlying congenital heart disease,

and implantation performedby an inexperienced operator could be the

predictors of misplaced pacing lead in the LV.7
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Chest radiography and a 12-lead surface ECG are the sensitive

markers for a misplaced pacing lead and are often the first reason for

suspicion. TTE and TEE could clearly show amisplaced pacing lead and

help to set up diagnosis directly. Chest CT scans and 3D images could

also show the lead location accurately and help to differentiate mis-

placed leads in the coronary sinus, cardiac veins, and the LV.

Chest X-ray, that is routinely performed after device placement in

order to rule out pneumothorax, assists in the localization of the mis-

placed lead. On postero-anterior view, a correctly positioned RV lead

has a smooth right lateral course through the RA, with slight bowing at

the RV apex giving it a “ballerina foot” like appearance.8 On the lateral

projection, a correctly positioned RV lead shows that the tip of the lead

is located anteriorly. In contrast, the tip of a misplaced LV lead is char-

acteristically to the left and further superior on the postero-anterior

view and farther posterior on the lateral view.

An RBBB pattern on a 12-lead surface ECG is a sensitive marker for

a misplaced pacing lead in the LV and is often the first reason for sus-

picion. In our case, there was an RBBB appearance of theQRS complex

before pacemaker implantation, while there was an RBBB in QRS both

with pacing beats and non-pacing beats during exercise test after pace-

maker implantation, which indicated amisplaced pacing lead in the LV.

In our case, however, the radiologist did not recognize the malpo-

sition suspicion in the routine chest X-ray and the physician did not

mention the RBBB pattern in QRS with pacing beat during exercise

test, which might be one of the reasons to delay the diagnosis of lead

malposition.

TTE and TEE can also delineate the course of the lead accurately,

although the acoustic shadowing may cause echo drop-outs.9 With

clinical suspicion, TTE and/or TEE can be a very useful tool to distin-

guish themisplaced pacing lead.

Pacemaker interrogations in our patient also showed frequent

occurrence of far field sensing of R wave and mode switch episodes.

Far-field R-wave sensing has been identified as the most common

causeof inappropriatemode switch indual chamberpacemakers.How-

ever, whether the frequent occurrence of far field sensing of R wave in

our case was related to left ventricular pacing is not determined.

A misplaced pacing lead in the LV can be complicated by throm-

boembolic events,10 endocarditis, and trauma to the LV wall and/or

mitral valve. In our patient, the recurrent TIAwasmost likely the result

of embolism of microthrombi, either formed around the misplaced

pacing lead, or coming from the venous circulation and passing through

the PFO which most likely was kept more open by the lead passing

through it. The patient has not had any new TIA episodes since the

lead extraction. Direct oral anticoagulants can potentially be attractive

alternatives to warfarin to treat LA and LV thrombosis because of

their potential efficacy and safety, their ease of administration, lack

of requirement for INR monitoring or dietary restrictions and overall

improvement in quality of life.4 In our case, dabigatran was used and

seemed efficient protection against thromboembolic events and hence

enabled extraction of the misplaced LV lead. The choice of dabigatran

was made in order to provide the possibility of rapid total reversibility

of anticoagulant effect, in the case of bleeding complications during

the extraction procedure.

Transvenous lead extraction can be considered because it is a defini-

tive solution for the problem with less trauma. However, periopera-

tive prevention of the thromboembolic event is of critical importance.

There may be a risk of dislodging or stripping off thrombotic material

from leadmanipulation, especiallywith sheaths advancedover the lead

into the left heart chambers during transvenous extraction.11,12 In our

case, dabigatran treatment pre- and post-operation; immediate pre-

operative TEE to rule out thrombosis; lowering the head side and giving

heparin during operation; and no extraction sheath over the atrial sep-

tum to the left heart side,may have contributed the successful transve-

nous lead extraction without complications. If the pacing lead in the LV

has been in place for a long time and a mechanical extraction sheath is

needed to get into the left heart, we suggest an arterial cerebral pro-

tection system should be used.2,3,13

Lessons we learned from this case are (a) the clinician should cor-

rectly recognize the suspicion of lead malposition in the routine chest

X-ray after pacemaker implantation and on the ECGwith an RBBB pat-

tern in QRS during pacing; (b) if neurologic symptoms present after a

device implantation, the case should be screened for proper lead place-

ment; (c) in case that chest X-ray and/or an ECG could not rule out the

suspicion of malposition, cardiac CT, TTE and/or TEE should be per-

formed to delineate the course of the lead.

In conclusion,misplacementofRVpacing lead in the LVvia aPFO is a

rare but possible complication of pacemaker implantation. Dabigatran

treatment pre- and post-operation, and no extraction sheath over the

atrial septum to the left side, may be essential factors contributing to

our successful transvenous LV lead extraction without complications.
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