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Abstract

Iatrogenic hemorrhagic pericardial effusion (IHPE) is one of the ma-
jor complications encountered in daily percutaneous intracardiac in-
terventions. A 79-year-old man was scheduled for percutaneous left 
atrial appendage closure (PLAAC) at our department. He had non-
valvular atrial fibrillation, with a contraindication to oral anticoagu-
lants because of a history of recurrent significant intestinal bleeding 
with angiodysplasia. During the deployment of the PLAAC device 
(Watchman device), patient became hemodynamically unstable with 
a typical decrease in the systolic arterial pressure of more than 10 
mm Hg during inspiration (pulsus paradoxus) because pericardial 
tamponade occurred due to perforation of the left atrial appendage. 
We report our successful experience with management of IHPE by 
immediate pericardiocentesis, insertion of percutaneous catheter 
drainage (PCD), and retransfusing drained pericardial blood through 
a central venous line. IHPE is not uncommon complication in daily 
percutaneous intracardiac interventions. Pulsus paradoxus is the most 
important clinical sign of cardiac tamponade. Our approach by im-
mediately retransfusing drained pericardial blood through a central 
venous line allowed rapid physiologically appropriate recovery. Fu-
ture consensus of opinion of experts focusing on autotransfusion in 
such cases is needed.
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Introduction

Iatrogenic hemorrhagic pericardial effusion (IHPE) is one of 
the major complications of the percutaneous left atrial ap-
pendage closure (PLAAC) procedure [1]. It occurs in about 
3.8% of patients who undergo left atrial appendage closure 
(LAAC) with the Watchman device [1]. About 89% of patients 
with IHPE develop hemodynamic deterioration and require in-

tervention within 24 h of the procedure [1]. Iatrogenic acute 
cardiac tamponade is a life-threatening complication that can 
lead to death; it often involves hemodynamic instability, and 
requires cardiopulmonary resuscitation in 20% of patients and 
blood transfusion in more than 25% of patients [2]. When IHPE 
occurs, any concomitant intracardiac procedure should be can-
celled, and anticoagulation should be reversed [3]. These two 
steps are sufficient if the pericardial effusion is small and not 
hemodynamically significant [1, 3]. In cases of tamponade, 
pericardiocentesis and percutaneous catheter drainage (PCD) 
should be urgently performed, and in certain circumstances, 
surgical repair is required [1, 3].

Traditionally, the drained pericardial blood is collected 
in a drainage bag, and an allogenic blood transfusion is used 
to correct low hemoglobin levels in patients with significant 
bleeding who are hemodynamically unstable [3]. However, 
blood transfusions may carry some risk of complications.

We describe our experience with managing IHPE by im-
mediately retransfusing drained pericardial blood through a 
central venous line.

Case Report

A 79-year-old man was scheduled to undergo LAAC in our 
department. He had non-valvular atrial fibrillation with a con-
traindication to oral anticoagulants because of a history of 
recurrent significant intestinal bleeding with angiodysplasia, 
as well as an increased risk of bleeding (HAS-BLED score, 
5). He also had a high risk for thromboembolism (CHA2DS2-
VASc score, 4).

He was sedated with propofol 2%, and spontaneous respi-
ration was maintained. All standard anesthetic monitors were 
attached. Invasive blood pressure monitoring was performed 
using a 4-French sheath inserted into the left femoral artery. 
Unfractionated heparin (70 units/kg, intravenous bolus) was 
administered at the beginning of the procedure to achieve a tar-
get activated clotting time of 250 - 300 s. During manipulation 
of the stiff wire and deployment of the LAAC device (Watch-
man device 27 mm) in the LAA, he became hemodynamically 
unstable; the intra-arterial pressure decreased suddenly, from 
125/80 to 84/33 mm Hg, with a typical decrease in the systolic 
arterial pressure of more than 10 mm Hg during inspiration 
(pulsus paradoxus) (Fig. 1). His heart rate increased from 62 
to 115 beats/min. Additionally, bilateral jugular venous disten-
sion was noted. An echocardiogram demonstrated pericardial 
effusion with diastolic compression of the right ventricle and 
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right atrium (Fig. 2). Subxiphoid pericardiocentesis was im-
mediately performed using ultrasound guidance. A 5-French 
pigtail catheter was inserted into the pericardium, after which 
we aspirated blood from the pericardium by using a 50-mL 
syringe. Then we reinfused the blood through a 5-French cen-
tral venous catheter into the right femoral vein. This action 
was repeated approximately 50 times. Parallel colloidal fluids 
were rapidly infused. An angiogram showed contrast agent 
in the pericardium with perforation of the LAA (Fig. 3). The 
procedure was terminated, and a suitable dose of protamine 
sulphate was administered to reverse the effects of heparin. 
Pericardial blood aspiration and reinfusion resulted in a no-
ticeable improvement in the patient’s hemodynamic status, 
and bleeding from the LAA stopped. The patient was trans-
ferred to the intensive care unit in a hemodynamically stable 
condition. Follow-up echocardiograms showed no evidence 
of pericardial effusion, and the pigtail catheter was removed 
after 24 h. The patient was asymptomatic and had a good clini-
cal condition; hence, he was discharged from the hospital on 

the fifth day postoperatively. He was informed in detail about 
the complication, and he decided to receive medical treatment 
with clopidogrel.

Discussion

In the setting of IHPE, clinical, echocardiographic, and radio-
logic evaluations are essential. Clearly, making an early diag-
nosis and having an experienced interventional cardiologist 
perform emergency pericardiocentesis are life-saving meas-
ures in cases of tamponade [4, 5].

The present report describes an emergency response to a 
nearly catastrophic complication of PLAAC, wherein pericar-
dial tamponade was reversed by aspiration of the pericardial 
hemorrhage, followed by immediate reinfusion of that blood. 
Our patient received his own blood, which is safer, easier, and 
more cost-effective, and it contains more adequate clotting 
factors and platelets than banked blood. On the basis of our 

Figure 1. Patients’ electrocardiogram findings and arterial blood pressure, which was monitored using an arterial catheter. Pulsus 
paradoxus is present, as the systolic intra-arterial pressure decreased by > 10 mm Hg during aspiration. 
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experience, we recommend gently aspirating blood from the 
pericardium and directly reinjecting that blood through a large 
central venous line. We do not advise retransfusing collected 
blood from the drainage bag to avoid complications such as 
thrombosis, air embolism, and hemolysis. We believe that our 
experience makes a significant contribution to the literature 
because this complication is commonly encountered in per-
cutaneous intracardiac interventions, and our approach facili-
tated rapid yet physiologically appropriate recovery. Addition-
ally, our report is the first in the medical literature about a new 
successful strategy for treating IHPE by using autotransfusion.

Conclusion

IHPE is not uncommon complication in daily percutaneous 
intracardiac interventions. Pulsus paradoxus is the most im-
portant clinical sign of cardiac tamponade. Our approach to 
reinfusion of the drained pericardial blood may allow rapid 
physiologically appropriate recovery. There are currently no 
guidelines on the significance of autotransfusion in the treat-
ment of IHPE patients. Future consensus of opinion of experts 
focusing on autotransfusion in such cases is needed.
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Figure 2. Echocardiographic view showing pericardial effusion with 
partially diastolic compression of the right atrium and right ventricle. 
RA: right atrium; RV: right ventricle; LA: left atrium; LV: left ventricle. Figure 3. Fluoroscopy demonstrating contrast agent in the pericardium 

with perforation of the left atrial appendage during deployment of the 
Watchman device. TEE: transesophageal echocardiogram. 


