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Background Haemothoraces are a reported but extremely rare complication of pacemaker implantation. Haemothoraces can be a conse-
quence of lead perforation through the right ventricle (RV) and pericardium into the pleural space, direct lung or vascular injury
during access.

Case summary A 72-year-old woman presented 24 h after a pacemaker implantation with chest pain and shortness of breath. Computed tom-
ography of the chest confirmed perforation of the RV lead into the left pleural cavity with a large left sided haemothorax.
Following percutaneous drainage of the left sided haemothorax, the patient became haemodynamically unstable necessitating
emergent sternotomy. During surgery, the extra-cardiac portion of the pacing lead was cut, the RV repaired and a large haema-
toma evacuated from the left pleural space. Despite this, the patient remained hypotensive, and further exploration showed a
bleeding intercostal artery that had been lacerated by the pacing lead. This was treated by electrocautery, and the patient’s
haemodynamic status improved. The RV lead remnant was removed transvenously via the subclavian vein, and the patient
was left with a single chamber atrial pacemaker.

Discussion Prompt recognition of RV lead perforation and its associated sequalae, often utilising multi-modality imaging, is vital to enable
transfer to a centre with cardiac surgical expertise. In this case, the perforating RV lead lacerated an intercostal artery, and this
was only identified at the time of surgery. In order to minimize the risk of perforation, multiple fluoroscopic views should be
used, and care should be taken during helix deployment.
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Learning points
• Haemothorax without pneumothorax should alert the clinician to cardiac perforation as opposed to a haemopneumothorax which is

generally due to inadvertent vascular injury during access.

• Multi-modality imaging can help confirm the presence of a haemothorax, identify perforation or vascular injury to aid decision-making on
subsequent management.

• Management of lead perforation should be undertaken in centres with onsite cardiac surgical expertise.
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Introduction
A haemothorax is an extremely rare complication of pacemaker im-
plantation. Haemothoraces can be secondary to lead perforation
through the right ventricle (RV) and pericardium into the pleural space,
direct lung or vascular injury during access.1–3 Cardiac perforation as
result of pacing leads is uncommon but can be life-threatening.4

Perforations most commonly occur at the time of the procedure or
within the 24 h after implantation, but delayed perforations have
also been recognized. Here, we describe a case of a large haemothorax
from RV perforation and laceration of an intercostal artery.

Timeline

Case presentation
A 72-year-old woman with paroxysmal atrial fibrillation and symp-
tomatic 6 s post termination pauses was scheduled for an outpatient
pacemaker. She had previously undergone catheter ablation for
Wolff-Parkinson-White syndrome and atrial flutter and was known
to have primary biliary cirrhosis. The patient was taking bisoprolol
1.25 mg and ursodeoxycholic acid. She was not on anti-coagulation
due to a remote variceal bleed although recent endoscopy did not
show any evidence of varices. The patients CHADVASC score was
2, so she had been referred to the haematology clinic for consider-
ation of anti-coagulation. A dual chamber pacemaker was inserted
via the extra-thoracic subclavian vein without immediate complica-
tion. Active fixation pacemaker leads (Medtronic CapSureFix
Novus #5076: 52 cm and 45 cm) were placed in the RV apex and
right atrial appendage, respectively, using fluoroscopic screening in
the posterior-anterior projection. The patient was in atrial fibrillation
with ventricular rates up to 150 bpm during the procedure and spon-
taneously converted to sinus rhythm prior to leaving the catheter la-
boratory. Ventricular lead pacing parameters at implant and at a

second check prior to leaving the catheter laboratory were as fol-
lows: sensing 9 mV, lead impedance 1200Ω and pacing threshold
0.5 V at 0.4 ms. On return to the ward the patients’ observations
were as follows: blood pressure (BP) 152/89 mmHg, heart rate
67 bpm, respiratory rate 19 breaths/minute, and oxygen saturations
96% on room air. Post-procedure pacing checks and chest radio-
graph (Figure 1) were satisfactory, and the patient was discharged
home the same day.
She presented 24 h later to her local accident and emergency de-

partment with a 12-hour history of sharp left-sided chest pain and
shortness of breath. A chest radiograph performed at the local hos-
pital demonstrated a new large volume left-sided pleural effusion
with RV lead displacement (Figure 2).

Initial presentation

(Day 0)

A 72-year-old female undergoes an uneventful

pacemaker implant for paroxysmal atrial

fibrillation with post termination pauses.

Day 1 Patient develops chest pain and shortness of

breath.

Day 2 Device interrogation and CT chest confirm RV

lead perforation with large volume

haemothorax.

Patient develops haemorrhagic shock

necessitating emergency sternotomy to

remove the RV lead and repair a severed

intercostal artery.

Day 23 Admission is complicated by bilateral

pulmonary emboli.

Day 34 Patient discharged.

Day 44 Patient recovering and pacemaker functioning

appropriately on clinic review.

Figure 1 Chest radiograph performed 2 h post procedure.

Figure 2 Chest radiograph performed 24 h post procedure
demonstrating a new large left pleural effusion and atypical position
of right ventricular lead (arrow).
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RV lead perforation was suspected, and pacemaker interrogation
revealed no sensing or capture at high output (5 volts at 1.0 millise-
conds). The patient was subsequently transferred to the implanting
centre for ongoing management. On examination, the patient was
comfortable at rest. She had a body mass index of 22.6 kg/m2.
Blodd pressure was 109/67 mmHg with a heart rate of 75 bpm in si-
nus rhythm. Respiratory rate was 17 breaths/minute with oxygen sa-
turations of 97% on room air. Chest examination revealed no
murmur or rub, but there were diminished breath sounds at the
left base. Her haemoglobin fell from 138 g/L (normal 115–160 g/L)
prior to device implantation to 109 g/L. Renal function was normal
(Creatinine 58 umol/L; normal 49–90 umol/L). There was no peri-
cardial effusion on echocardiography (Figure 3).

Computed tomography (CT) pulmonary angiography of the chest
was performed which showed a large left-sided haemothorax caus-
ing mediastinal shift and a tiny pericardial effusion. The RV pacing lead
was seen to perforate through the cardiac apex and across the left
pleural space (Figure 4). No active site of bleeding was identified on
the CT angiography.

The case was discussed in a multi-disciplinary setting with the car-
diac surgical team. Given the patients age, co-morbidities, and
haemodynamic stability, a decision was made to first insert a chest
drain and continue to monitor the patient. If the patient remained
stable following aspiration of the haemothorax, it was decided to at-
tempt transvenous lead re-position in the cardiac catheter labora-
tory with surgical back-up. After 2 h, 1500 mL of frank blood had
been drained, and the patient now was pale, tachycardic (140 bpm
in atrial fibrillation), and hypotensive (BP 70/40 mmHg). Despite fluid
resuscitation, the patient’s clinical condition continued to deteriorate
and she was taken for emergency surgery. A median sternotomy was
performed, and the pacing lead was found to have perforated the RV
apex into the left pleural cavity without causing pericardial bleeding.
The external portion of the RV lead was cut, and the intra-cardiac
portion was removed transvenously. The RV wall was repaired and
haemothorax evacuated (Figure 5). Despite this, the patient remained

hypotensive, and further exploration identified ongoing bleeding into
the pleural cavity from a lacerated intercostal artery. Electrocautery
was applied to the bleeding vessel. The atrial lead was left in situ, and
the patient was left with a single chamber pacemaker.
Following surgery, the patient remained in atrial fibrillation but

made steady progress although her admission was complicated by
the development of bilateral pulmonary emboli on Day 23. She
was commenced on warfarin and was discharged 2 weeks later.
Given the patient remained in rate controlled atrial fibrillation after
protracted admission and had intact atrio-ventricular nodal function,
no further attempts were made to position a ventricular lead. At
follow-up in the device clinic, she remains in atrial fibrillation but is
recovering well with normal device function.

Discussion
Cardiac perforation following pacemaker implantation, although
rare, is potentially life-threatening. The incidence of RV perforation

Figure 3 Subcostal view on echocardiogram demonstrating part
of the pacing lead in the right ventricular apex (arrow). No pericar-
dial effusion is seen.

Figure 4 Three-dimensional computed tomography reconstruc-
tion (volume rendering) demonstrating the pacing lead perforating
through the right ventricle (panel A arrow) and lying in close prox-
imity to anterior intercostal vessels (panel B arrow)*. *Image pro-
duced using IMPAX volume viewing 4.0; Clinapps 7.0.282.0 (Agfa
healthcare)
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following pacemaker implantation is reported to be 0.1–0.8% with
the majority presenting at the time of implant or within the first
24 h.4 Presentation may depend on the location of the displaced
lead with tamponade, pacing malfunction (such as loss of capture),
and diaphragmatic or chest muscle stimulation all having been re-
ported.5 Haemothoraces are an extremely rare complication of
pacemaker implantation. Patients may present with chest pain, dys-
pnoea, tachycardia, and even hypotension if there is associated haem-
orrhagic shock.2 Ipsilateral haemothorax can be a consequence of
ventricular perforation, inadvertent vascular injury whilst obtaining
access or direct lung injury.1,3 The presence of haemothorax without
pneumothorax should alert the clinician to potential cardiac perfor-
ation as a cause rather than vascular injury sustained whilst attempt-
ing venous access.

This case highlights the need for multi-disciplinary management in
certain pacing complications. Early recognition of the haemothorax
and potential lead perforation was critical in this case as the patient
could be immediately transferred to the implanting centre with
on-site cardiac surgical expertise. Furthermore, the availability of im-
mediate multi-modality imaging meant that the presence of a large
haemothorax with RV lead perforation could be confirmed with ex-
clusion of co-existent pericardial effusion. Computed tomography
angiography should be considered in these cases. An arterial and de-
layed phase should be performed as a minimum to accurately identify
active bleeding and determine the source. Management of lead per-
foration depends on the patient’s symptoms, haemodynamic status,

and presence of any significant pericardial or pleural effusion al-
though lead extraction is usually mandated.6,7 Current Heart
Rhythm Society guidelines recommend that extraction should be
performed by a collaborative lead extraction team, with the need
for an on-site cardiac surgical team.7 The importance of this is clearly
highlighted in this case as the patient rapidly became haemodynam-
ically unstable due to ongoing bleeding that necessitated emergent
surgery to repair the RV apex and intercostal artery.
Recent international guidelines also suggest several recommenda-

tions to minimize the risk of cardiac perforation. These include the
use of multiple fluoroscopic views, careful deployment of the lead
as well as checking for current of injury and extracardiac stimula-
tion.8,9 Consideration should also be given to septal lead positioning
in those at increased risk of perforation including elderly or female
patients with a low body mass index (,20 kg/m2).
In conclusion, this case demonstrates an uncommon complication

with a cause that was very clear (RV perforation) and another that
was only picked up at surgery (intercostal bleed). Patients who pre-
sent with a haemothorax after pacing should be transferred to a car-
diac surgical centre as emergency surgery may be required in some of
these patients.
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