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An Overlap Presentation of Pericardial
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Pericardial decompression syndrome, defined as paradoxical hypotension and pulmonary edema after pericardiocentesis,

is a rare complication of pericardiocentesis. Stress cardiomyopathy, caused by excess catecholamine response resulting in

left ventricular dysfunction and elevated cardiac enzymes, can overlap with pericardial decompression syndrome, and

both might belong to the same spectrum of disease. (Level of Difficulty: Intermediate.) (J Am Coll Cardiol Case Rep

2020;2:1009–13) © 2020 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

A 70-year-old man presented with 2 weeks of
worsening dyspnea on exertion. On physical ex-
amination, the patient was not in any acute
EARNING OBJECTIVES

To recognize paradoxical hemodynamic
instability after pericardiocentesis as a po-
tential complication of the procedure, as
well as its differential diagnosis.
To distinguish the possible mechanisms of
paradoxical hemodynamic instability after
pericardiocentesis, including the infrequent
PDS.
To investigate the potential overlap be-
tween PDS and SCM given potentially similar
causative mechanisms.
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distress. He had regular tachycardia and decreased
heart sounds. Jugular venous distention and bilat-
eral 2þ lower extremity edema were present.
Electrocardiography revealed sinus tachycardia (104
beats/min) with low voltage and no electric alter-
nans or ischemic changes. Chest computed tomog-
raphy without contrast demonstrated large
pericardial effusion. Cardiac enzymes (CEs) were
negative. Transthoracic echocardiography (TTE)
confirmed the large circumferential pericardial
effusion with diastolic right heart collapse (Figure 1,
Video 1). No wall motion abnormalities were noted,
and left ventricular ejection fraction (LVEF) was
preserved. On therapeutic pericardiocentesis,
2,060 ml of sanguineous fluid was removed. A few
minutes after the procedure, the patient reported
sudden-onset chest pressure and nausea, became
hypotensive (blood pressure 88/60 mm Hg), and
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FIGURE 1 Transthoracic Echo

Subcostal view showing large p
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developed worsening tachycardia (heart rate
120 to 130 beats/min) and hypoxia (oxygen
saturation 80% to 85%).

MEDICAL HISTORY

The patient’s medical history included hy-
pertension and obesity.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis included cardiac

perforation, coronary laceration, vasovagal response,
pericardial decompression syndrome (PDS), and
stress cardiomyopathy (SCM).

INVESTIGATIONS

Emergent TTE was performed a few minutes after the
patient’s change in clinical status and showed a
newly reduced LVEF of 30%, with apical, septal, and
anterolateral akinesis. All other walls were hypo-
kinetic except for the basal left ventricular (LV) seg-
ments, which had preserved contractility (Videos 2
and 3). Troponin T and creatine kinase-MB were
newly elevated to 1.04 ng/l and 238 U/l, respectively.
Electrocardiography showed interval development of
Q waves in the inferior leads. CEs peaked the
following day (troponin T 2.0 ng/l, creatine kinase-
MB 435 U/l), and repeat TTE showed persistent
biventricular dysfunction, despite complete
cardiography

ericardial effusion causing diastolic right heart collapse.
resolution of the pericardial effusion. LVEF was 25%
with new apical thrombus. Pericardial drain output
decreased to a minimum, and the drain was removed.
Coronary angiography revealed mild nonobstructive
coronary artery disease. Cardiac magnetic resonance
imaging showed mildly reduced LVEF of 49% and
apical hypokinesis extending into the mid anterior
wall, with no evidence of myocardial fibrosis, infarc-
tion, or myocarditis (Figure 2). Repeat TTE prior to
discharge (13 days after initial TTE) showed improved
LVEF of 50% and moderate-sized apical akinesis
(Video 4). Pericardial fluid analysis demonstrated an
exudative effusion by Light’s criteria (pericardial
fluid lactate dehydrogenase 557 U/l, serum lactate
dehydrogenase 281 U/l). Histopathologic analysis
showed grossly bloody fluid without malignant cells
and reactive inflammatory cells. Other infectious,
oncological, and rheumatologic work-up was
negative.

MANAGEMENT

The initial hypotensive episode after pericardiocent-
esis was transient and improved after a small fluid
bolus. The patient was started on guideline-directed
medical therapy for heart failure including a beta-
blocker and an angiotensin-converting enzyme in-
hibitor. He was started on apixaban for treatment of
LV thrombus.

DISCUSSION

Pericardiocentesis is a lifesaving therapeutic pro-
cedure for patients presenting with cardiac tampo-
nade. It is a relatively safe procedure, but
physicians must be aware of post-procedural com-
plications. In particular, hypotension after peri-
cardiocentesis should raise suspicion for 2
under-recognized and under-reported diagnoses:
PDS and SCM.

PDS has been defined as paradoxical hypotension,
often with pulmonary edema and ventricular
dysfunction, after pericardial drainage. Onset can
vary from immediately after drainage to up to 48 h
later, and mortality can be as high as 29% (1). In one
case series, 8 of 10 patients showed elevations of CEs
(1), but in other series, a majority of patients with PDS
showed no increases in CEs (2,3). Full recovery of LV
function is expected in most patients. The true inci-
dence of PDS is unknown: in a large retrospective
analysis of 1,164 consecutive pericardiocentesis pro-
cedures, PDS was reported in only 1 patient, whereas
in other series it has been reported in up to 4.8% (4).
As is evident, this syndrome has no uniform clinical
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FIGURE 2 Cardiac Magnetic Resonance Imaging

Mildly reduced left ventricular ejection fraction of 49%, apical hypokinesis extending into the mid anterior wall, and no evidence of

myocardial fibrosis, infarction, or myocarditis.
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presentation and may be associated with both surgi-
cal pericardiostomy and pericardiocentesis, whereas
the cause of pericardial effusions and clinical sce-
narios varies widely (5,6).

Various hypotheses have been proposed to explain
the mechanism of PDS: hemodynamic shifts
(increased venous return and right ventricular
expansion after pericardial fluid removal causes LV
compression and pulmonary edema) (2), ischemic
changes (diminished coronary perfusion caused by
compression of epicardial vessels by the pericardial
effusion that results in transiently impaired
myocardial function and inability to handle the sud-
den shifts in volume that occur when the pericardial
effusion is drained too quickly) (7), or autonomic
imbalances (increased sympathetic tone caused by
the tamponade results in an inotropic effect that in-
creases LV contractility and heart rate and, once
suddenly removed by pericardiocentesis, leads to the
unmasking of underlying LV dysfunction) (8).

In SCM, it has been hypothesized that perhaps
cardiac tamponade can act as the inciting catechol-
amine surge (7). A review of 25 patients with heart
failure after pericardial drainage showed 12 patients



FIGURE 3 Possible Mechanism Behind Paradoxical Hypotension and Pulmonary Edema Following Pericardiocentesis

Diagram depicting the possible mechanism behind paradoxical hypotension and pulmonary edema following pericardiocentesis in some patients with large pericardial

effusions with tamponade physiology: the tamponade physiology itself causes sympathetic stimulation to compensate for the decrease in cardiac output caused by a

decrease in venous return. That same sympathetic overdrive can cause myocardial damage, which is masked by the sympathetic-predominant state. Once the pericardial

effusion is removed, the sympathetic stimulation is lost, and the myocardial damage is unmasked. This damage has myriad clinical presentations (systolic dysfunction,

shock, pulmonary edema, cardiac enzymes (CEs) normal or elevated) and might be the explanation behind the overlap seen in pericardial decompression syndrome

and stress cardiomyopathy.
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with echocardiographic features consistent with
SCM (3).

Our case supports the autonomic imbalance hy-
pothesis: systolic dysfunction with apical ballooning
and preserved basal function, chest pain, elevated
CEs, and normal coronary arteries, with subsequent
improvement of LV function, are suggestive of SCM.
It is possible that the sympathetic overdrive stimu-
lated by the tamponade-induced reduction in cardiac
output causes PDS and/or SCM after pericardiocent-
esis. After the abrupt removal of the tamponade
physiology, and thus the source for the sympathetic
overdrive, with pericardiocentesis, a reduction in
sympathetic stimulation can result in systolic
dysfunction, shock, and pulmonary edema with or
without CE rise (Figure 3).
The management of PDS is generally supportive,
and early intervention (fluids or diuretic agents
depending on volume status, inotropes, and me-
chanical support devices if needed) is imperative, as
mortality can be as high as 29% (1).

Risk factors for developing hemodynamic insta-
bility after pericardiocentesis are currently unknown.
The only factor associated with increased mortality in
PDS is surgical pericardiostomy when compared with
needle pericardiostomy (1). Expert opinion suggests
that pericardial fluid should be removed only until
tamponade physiology is resolved, and the rest
should be slowly drained to permit adaptive changes
in coronary flow, wall stress, and myocardial me-
chanics (2). Currently, there are no guidelines to
prevent or manage PDS. It is unclear if PDS and SCM
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are distinct entities or if they belong to the same
spectrum of disease. Studies need to be conducted to
investigate the possible association between PDS and
SCM.

FOLLOW-UP

The patient was discharged and was seen 1 month
later at outpatient follow-up, without recurrence of
symptoms.

CONCLUSIONS

The underlying mechanism of PDS is unknown. It is
possible that sympathetic overdrive caused by the
tamponade-induced reduction in cardiac output
causes a SCM. A reduction in sympathetic stimulation
after removal of the tamponade physiology can result
in hypotension and even shock with pulmonary
edema. It is important to recognize that SCM and PDS
might not be entirely distinct processes and might
actually belong to the same spectrum of disease.
Further studies are needed to establish evidence-
based guidelines to prevent and treat these entities.

ADDRESS FOR CORRESPONDENCE: Dr. Roberto C.
Cerrud-Rodriguez, Montefiore-Einstein Center for
Heart and Vascular Care, Montefiore Medical Center,
Albert Einstein College of Medicine, 111 East 210th
Street, Bronx, New York 10467. E-mail:
robertocerrud@gmail.com.
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