
PPuurrppoossee::  To report a case of severe and fatal cardiac complication
following pericardiotomy to relieve a malignant tamponade. Right
ventricular (RV) failure was responsible for major hypoxemia and
for a persistent shunt through a patent foramen ovale. In the
absence of pulmonary embolism and coronary occlusion, possible
pathophysiologic mechanisms are discussed.
CClliinniiccaall  ffeeaattuurreess::  This 53-yr-old patient presented with oropha-
ryngeal carcinoma previously treated by chemotherapy. One
month later, he showed clinical and echocardiographic signs of car-
diac tamponade. He had a circumferential pericardial effusion with
complete end-diastolic collapse of the right cavities. After an emer-
gent pericardiotomy, he rapidly presented severe hypoxemia.
Transesophageal echocardiography showed an akinetic and dilated
right ventricle, paradoxical septal wall motion and a normal left ven-
tricular function. A contrast study revealed a right-to-left shunt. No
residual pericardial effusion was detectable. Pulmonary angiography
excluded a pulmonary embolism and the coronary angiogram was
normal. Troponin Ic was elevated postoperatively and peaked on
day two (3.78 µg·L–1). The patient died of refractory shock with
persistent intracardiac shunt and RV akinesia on day nine.
CCoonncclluussiioonn::  Although pulmonary embolism or thrombus of a
coronary vessel are the most common causes of prolonged RV fail-
ure after pericardiotomy, other mechanisms may be invoked. The
possibility is raised that a rapid increase in RV tension may induce
the development of muscular injury and impair coronary blood
flow, despite a normal coronary angiogram. These could result in a
stunned myocardium and opening of a patent foramen ovale. We
hypothesize that gradual decompression of a chronic pericardial
effusion might be beneficial in patients at risk.

Objectif : Rapporter un cas de complication cardiaque grave après
drainage péricardique d’une tamponnade. Une défaillance ventricu-
laire droite était associée à une hypoxémie profonde et un shunt per-
manent à travers un foramen ovale perméable. En l’absence
d’embolie pulmonaire et de thrombose coronaire, différents méca-
nismes physiopathologiques sont discutés.

Éléments cliniques : Un homme de 53 ans était atteint d’un can-
cer de l’oropharynx préalablement traité par chimiothérapie. Un mois
plus tard, il a présenté des signes cliniques et échocardiographiques de
tamponnade cardiaque. L’épanchement péricardique volumineux était
circonférentiel et associé à un collapsus télédiastolique majeur des
cavités droites. Après drainage chirurgical du péricarde en urgence, le
patient a rapidement présenté une hypoxémie. L’échographie car-
diaque transoesophagienne objectivait un ventricule droit akinétique et
dilaté, un septum interventriculaire paradoxal et une fonction ventric-
ulaire gauche normale. Une épreuve de contraste a permis de révéler
un shunt droit-gauche permanent à travers un foramen ovale per-
méable. Aucun épanchement péricardique résiduel n’a été retrouvé.
Une embolie pulmonaire ainsi qu’une thrombose coronaire ont été
éliminées. Une mise en circulation de troponine Ic a été notée avec un
pic au deuxième jour à 3,78 µg·L–1. Le patient est décédé au neu-
vième jour, dans un tableau d’état de choc réfractaire avec persis-
tance du shunt intracardiaque et de l’akinésie du ventricule droit.

Conclusion : Bien que l’embolie pulmonaire ou la thrombose coro-
naire soit les causes les plus fréquentes d’une défaillance ventriculaire
droite prolongée après drainage péricardique, d’autres mécanismes
peuvent être impliqués. Une augmentation rapide de la tension du
ventricule droit a pu entraîner une atteinte du muscle cardiaque et
détériorer le flux sanguin coronaire, malgré une coronarographie nor-
male. L’état de sidération du myocarde pourrait alors permettre l’ou-
verture d’un foramen ovale perméable. Chez les patients à risque, une
évacuation progressive des épanchements péricardiques chroniques
pourrait être proposée.
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EVERAL complications have been described
after pericardiocentesis or pericardiotomy to
relieve cardiac tamponade.1,2 Most of these
complications are directly related to the sur-

gical technique. Other complications, such as conges-
tive heart failure or right ventricular (RV) failure, are
related to the failure of adaptative mechanisms to cope
with the hemodynamic consequences of pericardial
stress relief.3 We describe a case of prolonged RV fail-
ure associated with a severe atrial right-to-left shunt,
in the absence of pulmonary embolism and coronary
occlusion, occurring immediately after relief of a
malignant cardiac tamponade. Although a few case
reports describing similar scenarios have already been
published,4 prolonged RV failure associated with a
patent foramen ovale following pericardiotomy
remains an unusual situation.

CCaassee  rreeppoorrtt
A 53-yr-old, 65-kg man presented with oropharyngeal
carcinoma previously treated by chemotherapy associ-
ating 5-fluorouracil and cysplatin. No details of his
medical history were known at the time he arrived at
the hospital one month later. He had clinical signs of
cardiac tamponade including pulsus paradoxus,
turgescent jugular veins, tachycardia and dyspnea. The
electrocardiogram (EKG) showed sinus tachycardia,
an incomplete right bundle block and a low QRS volt-
age. The chest x-ray showed a globular heart with
moderate bilateral pleural effusions. A transthoracic
echocardiography (TTE) confirmed the diagnosis of a
circumferential pericardial effusion with complete
end-diastolic collapse of right-sided cavities. Because
of the right heart failure, the patient was immediately
transferred to the operating room for an emergent
pericardiotomy. On arrival in the operating room,
oxygen saturation (SpO2) was 97% in room air, arter-
ial blood pressure was 140/90 mmHg and heart rate
was 110 beats·min–1. After local anesthesia, a pericar-
diotomy was performed. As soon as the pericardium
was incised, general anesthesia was induced with 20
mg of etomidate and 70 mg of succinylcholine, the
trachea was intubated and the lungs were ventilated
mechanically on FIO2 1.0 without positive end-expira-
tory pressure. Anesthesia was maintained with isoflu-
rane and fentanyl. The volume of pericardial effusion
was estimated at 1500 mL and a drainage tube was
placed. Throughout the procedure, 1500 mL of crys-
talloid were infused, blood pressures ranged between
150/80 and 180/120 mmHg and SpO2 was stable at
100%. After recovery from anesthesia, shortly after
extubation the patient became hypoxemic (SpO2 <
80% despite supplemental oxygen) and showed sys-

temic hypotension (80/35 mmHg) with turgescent
jugular veins. The trachea was reintubated urgently.
Ten minutes after reintubation, arterial blood gas
showed a PaO2 of 40 mmHg on FIO2 1.0.

A 12-lead EKG showed sinus rythm and an incom-
plete right bundle block (already present preoperative-
ly). The chest x-ray showed moderate bilateral pleural
effusions with no parenchymatous images.
Postoperative TTE showed an akinetic and dilated RV,
paradoxical septal wall motion and normal left ven-
tricular function (the left ventricular ejection fraction
was 55%). Estimation of pulmonary arterial pressure
was not possible due to the absence of tricuspid regur-
gitation. A contrast study revealed a right-to-left shunt
which was thought to be consistent with a patent fora-
men ovale. No residual pericardial effusion was
detectable. Troponin Ic started to raise postoperative-
ly. The first troponin Ic value was 2.65 µg·L–1 after six
hours which reached a peak of 3.78 µg·L–1 after 30 hr.
On day four, troponin Ic returned to a normal range
(normal: < 0.15 µg·L–1).

Treatment, including mechanical ventilation and
dobutamine, initially improved hemodynamic condi-
tions markedly but hypoxemia persisted (PaO2/FIO2
ratio between 80 and 100). Nitric oxide (5 to 30
ppm) was ineffective to improve oxygenation.
Transesophageal echocardiography performed on days
one, three, five and seven showed a persistent intrac-
ardiac shunt and RV akinesia. Daily EKGs showed no
modification. On day three, pulmonary angiography
excluded a pulmonary embolism and a coronary
angiogram was normal. Right heart catheterization
(performed while the patient was treated with dobut-
amine 10 µg·kg–1·min–1) showed a cardiac output of
8.5 L·min–1, a right atrial pressure of 17 mmHg and
RV pressure was 34/12 mmHg. Mean pulmonary
artery pressure and pulmonary artery occlusion pres-
sure were within normal limits. On day six, while the
RV failure was still present, the patient developed a
lung infection and a septic shock. He died of refracto-
ry shock on day nine. No autopsy was performed.

DDiissccuussssiioonn
We describe a severe and fatal cardiac complication fol-
lowing pericardiotomy. RV failure was responsible for
major hypoxemia due to persistent shunt through a
patent foramen ovale. Appropriate investigations ruled
out classic causes of RV failure (i.e., pulmonary
embolism, right coronary occlusion, RV compression
by residual pericardial effusion or mediastinal thrombi).

RV failure has been described in the absence of a
specific cause. Armstrong et al. were the first to
describe acute RV dilation after relief of cardiac tam-
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ponade.5 Favourable outcome was achieved after peri-
cardiocentesis. Reports of acute RV dilation have also
been described in the congenital absence of pericardi-
um and after pericardiotomy.6,7 Anguera et al.
described a case of reversible cardiogenic shock due to
RV failure following pericardiocentesis for malignant
tamponade.8 Brooker et al. recently described the suc-
cessful management of global cardiac dysfunction with
acute hypoxemia due to right-to-left atrial shunting
with cardiopulmonary bypass following relief of a peri-
cardial tamponade.4 Re-intervention for recurrent
pericardial effusion rapidly resolved right heart failure
in some of these cases. In our case, residual pericardial
fluid was not associated with the persistent intracar-
diac shunt and RV akinesia.

Several hypotheses can be formulated to explain the
pathophysiological mechanisms involved in this case.
Pericardial decompression causes a sudden decrease in
right atrial pressure inducing a dramatic increase in
venous return, especially in spontaneously breathing
patients.9 After removal of pericardial fluid, the
increased venous return may allow muscular injury
and dilation of one of the most distensible cardiac
chambers, namely the right ventricle. Subsequent dila-
tion of the RV is constant. A scintigraphic study found
that the major increase in RV end-diastolic volume
was associated with a decrease or failure to increase in
RV ejection fraction shortly after relief of cardiac tam-
ponade.10 In the majority of cases this phenomenon is
transient and no adverse consequence is observed.
Moreover, the increase in RV output can lead to a
rapid increase in pulmonary vascular and left atrial vol-
umes and to pulmonary edema (especially in patients
with a low compliance of the left ventricle).11

In the case we describe, the prolonged RV failure
was not due to pulmonary embolism or coronary
thrombosis. Nonetheless, coronary flow may be
impaired by a rapid increase in RV wall tension,
despite a normal coronary angiogram. This abnormal
pattern of coronary flow may induce ischemic lesions
(as suggested by the marked increase in troponin),
creating conditions for a stunned myocardium. In this
hypothesis, immediate postoperative hypotension
would be a factor maintaining RV failure once the
sudden RV over-distension due to decompression had
already initiated it. Another explanation involves a
stretch related injury possibly resulting from the
abrupt cardiac distension in the presence of a more
compliant pericardium.12 However, it is unlikely that
such an injury would have persisted for six days.
Finally, metastatic dissemination in the myocardium
could have been implicated but this is an extremely
rare occurrence.13 Myocardial atrophy associated with

low cardiac output, which is seen in patients with
chronic constrictive pericarditis after undergoing peri-
cardiotomy can lead to global cardiac failure with
overdilation.14 To avoid the consequences of a sudden
increase of venous return on the right and/or left ven-
tricular function, Sunday et al. have suggested that
chronic symptomatic pericardial effusion should be
relieved gradually.14

Although pulmonary embolism or coronary throm-
bosis are the most common causes of prolonged RV
failure after pericardiotomy, other mechanisms may be
invoked. We present a case raising the possibility that a
rapid increase in RV tension may induce the develop-
ment of muscular injury, impair coronary blood flow
despite a normal coronary angiogram and create condi-
tions for a stunned myocardium and opening of a
patent foramen ovale. We hypothesize that gradual
decompression of a chronic pericardial effusion may be
beneficial in patients at risk of RV failure.
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