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Pneumopericardium as a Complication of Pericardiocentesis
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ABSTRACT

Pneumopericardium is a rare complication of pericardiocentesis, occurring either as a result of direct pleuro-pericardial
communication or a leaky drainage system. Air-fluid level surrounding the heart shadow within the pericardium on a chest
X-ray is an early observation at diagnosis. This clinical measurement and process is variable, depending on the hemody-

namic status of the patient. The development of a cardiac tamponade is a serious complication, necessitating prompt recog-

nition and treatment. We recently observed a case of pneumopericardium after a therapeutic pericardiocentesis in a 20-year-
old man with tuberculous pericardial effusion. (Korean Circ J 2011;41:280-282)
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Introduction

Pneumopericardium is defined as the presence of air-fluid
level in the pericardial sac and has been reported to result from
a spontaneous or iatrogenic cause of underlying disease." It
is a rare condition but is important in the differential diag-
nosis of chest pain. Posteroanterior chest radiographs typi-
cally reveal air-fluid level and a radiolucency of air surround-
ing the cardiac boarder is outlined by a fine line representing
the pericardial sac. Although severe complications occur in
some patients, the iatrogenic pneumopericardium is self-
limiting and requires no specific therapy.” We discuss a case
of iatrogenic pneumopericardium in a young man who un-
derwent pericardiocentesis due to tuberculous pericardial
effusion.
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Case

A 20-year-old man was referred to the hospital with exten-
sive pericardial effusion on a computed tomography. The pa-
tient had a history of pulmonary tuberculosis for 2 years and
had taken anti-tuberculosis medication for the past 8 months.
Physical examination showed stable vital signs: blood pres-
sure, 131/65 mmHg; pulse rate, 92 bpm; respiratory rate, 26
per minute; body temperature, 36.5°C.

Posteroanterior chest radiographs showed cardiomegaly
without any lung lesion (Fig. 1). An emergent echocardio-
gram showed a large circumferential pericardial effusion and
diastolic right atrium collapse without respiratory variation
of the mitral inflow. The left ventricular ejection fraction was
estimated to be 60%. A 7Fr ARROWgard Blue® catheter (Ar-
row International Inc, Bernville, PA, USA) was used for sub-
xiphoid pericardiocentesis. Over 1,000 mL of serous fluid
was drained from the pericardial sac over the following 12
hours. Subsequently, the patient’s resting dyspnea was re-
solved. Sputum and pericardial fluid cultures and smear for
AFB and other organisms were negative. The pericardial fluid
was a lymphocyte dominant exudate, containing protein 6.5
g/dL, albumin 3.6 g/dL, lactate dehydrogenase 466 U/L and
white blood cell 7,200 cells/uL (lymphocyte 84%). Poly-
merase chain reaction for Mycobacterium tuberculosis de-
oxyribonucleic acid was negative with pericardial fluid and
adenosine deaminase in pericardial effusion was 96 IU/L
(normal, 5 to 23 TU/L).?



Fig. 1. Chest X-ray on admission showed cardiomegaly with a
clear lung.

Fig. 2. Two-dimensional echocardiography showed extensive
pericardial effusion. LV: left ventricle, LA: left atrium, RV: right ven-
tricle, RA: right atrium, PE: pericardial effusion.

On day 5 after the pericardiocentesis the patient develop-
ed a pleuritic chest pain. His blood pressure was 110/70
mmHg, heart rate was 72 bpm, and respiratory rate was 20
per minute. Follow up chest radiographs showed a new lu-
cent outline around the heart with a clear lung, representing
the existence of air-fluid level in the pericardial space (Fig.
3). Echocardiography revealed scanty pericardial effusion, a
bright echogenic spot swirling in the pericardial cavity and an
absent tamponade (Fig. 4).

The patient was treated conservatively and drainage cath-
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Fig. 3. On day 5, Lucent outline (—) representing the pericardial sac
around the heart with clear lung is shown as an image above. Me-
anwhile, air () surrounding the cardiac boarder and air-fluid level
(1) in the pericardial space is also noted. The pericardial drainage
catheter (<) has been placed into a loculated effusion using an sub-
xiphoid approach.

Fig. 4. Follow up two-dimensional echocardiography showed muilti-
ple bright echogenic spots (white arrow) swirling in the pericardial
cavity.

eter was removed. Subjective symptoms and radiological
signs of pneumopericardium disappeared 5 days later (Fig. 5).
The patient’s clinical syndrome was treated with steroids and
anti-tuberculosis therapy.”
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Fig. 5. On day 10, a chest X-ray showed the regression of pericardi-
al air after conservative treatment.

Discussion

Pneumopericardium is a rare complication of pericardio-
centesis. The diagnosis of pneumopericardium can be made
by conventional chest radiographs, CT, or echocardiogra-
phy.” In posteroanterior chest radiographs, a continuous
thin radiolucent rim of air and air-fluid level follows the car-
diac silhouette and is outlined by a fine line representing the
pericardial sac.? Pericardiocentesis with extended catheter
drainage is a safe treatment for managing clinically signifi-
cant pericardial effusions and can be performed effectively
under local anesthesia.”” The subxiphoid window should be

the standard initial procedure in most patients requiring dr-
ainage for effusive pericardial disease. It is less morbid than the
transthoracic approach and allows a shorter hospital stay.”

For our patient we hypothesized that pneumopericardium
was induced by chance due to forced coughing during drain-
age after pericardiocentesis. In tension pneumopericardium,
rapid fluid resuscitation and emergent echo-guided pericar-
diocentesis, followed by pericardial drainage, should be per-
formed. If the hemodynamic condition is stable, the under-
lying condition should be treated and the patient should be
monitored closely.” The patient was in a tolerable state, so we
treated him conservatively and removed catheter drainage.

The current case showed that pneumopericardium is a rare
complication of pericardiocentesis, which occurs as a result
of a leaky drainage system or direct pleura-pericardial com-
munication.
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