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Techniques, indications and complications of pericardiocentesis
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ABSTRACT

The main aim of pericardiocentesis is to remove excess fluid in the pericardial space and enhance the functions of the
heart to intervene against the development of many complications. Accordingly, the procedure is usually performed to
manage cardiac tamponade to correct secondary hypotension that attributes to the low stroke volume as a result of the
external pressure of the pericardial fluid on the chambers of the heart. In the present literature review, we have
discussed the techniques, indications, and complications of pericardiocentesis. Furthermore, the main techniques and
approaches include computed tomography-guided pericardiocentesis, echo-guided, and fluoroscopy-guided
techniques. These modalities can be successfully used for hemodynamically unstable patients to adequately remove
excess fluid to normalize ventricular filling and maintain adequate cardiac output to the peripheral tissues.
Considerations for using the modality have been made for small effusions and many authors suggest that it should not
be routinely used in these situations. Many major and minor complications can occur secondary to conducting
pericardiocentesis. The major complications might include lacerations of the intercostal vessels of the coronary
arteries, injury to the cardiac chambers, death, puncture of the peritoneal cavity or abdominal viscera,
pneumopericardium, pneumothorax which might require chest intubation, pericardial decompression syndrome, and
ventricular arrhythmias. Therefore, carefully approaching these patients and deciding the best management plan, in
addition to providing proper interventional approaches for the potential development of these complications is
essential to enhance the intended outcomes and enhance the quality of care.
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INTRODUCTION

Cardiac tamponade is life-threatening and is a time-
sensitive condition that needs to be promptly detected and
managed.! The diagnosis of the condition is usually based
on the clinical features of the affected patients. However,
with recent advances in medical field, echocardiography
aided much in the diagnostic outcomes of cardiac
tamponad.? Moreover, many management approaches
have been introduced and reported among various studies
in literature for management of cardiac tamponade.
Among these, pericardiocentesis has been validated as a
safe and feasible approach that can effectively manage
these cases and enhance associated outcomes.

Furthermore, the main aim of pericardiocentesis is to
remove excess fluid in the pericardial space and enhance
the functions of the heart to intervene against the
development of many complications.®# Accordingly, the
procedure is usually performed to manage cardiac
tamponade to correct secondary hypotension that
attributes to the low stroke volume as a result of the
external pressure of the pericardial fluid on the chambers
of the heart. The procedure can be life-saving for many
patients, like when cardiothoracic surgery cannot be
conducted and in cases of type A aortic aneurism
dissection.>7 In the present review, we aim to discuss the
techniques, indications, and complications of
pericardiocentesis, based on evidence obtained from the
current investigations in the literature.

METHODS

This literature review is based on an extensive literature
search in Medline, Cochrane, and EMBASE databases
which was performed on 20" August 2021 using the
medical subject headings (MeSH) or a combination of all
possible related terms. This was followed by the manual
search for papers in Google Scholar while the reference
lists of the initially included papers. Papers discussing the
techniques, indications, and  complications  of
pericardiocentesis were screened for relevant information,
with no limitations on date, language, age of participants,
or publication type.

DISUCSSION
Techniques

Many approaches have been validated in the literature to
successfully conduct pericardiocentesis. These include
computed tomography-guided pericardiocentesis, echo-
guided, and fluoroscopy-guided techniques. In 1979, the
echo-guided pericardiocentesis technique was first
reported in the literature as a simple and safe approach
that is now being widely used in different clinical
settings. Using echocardiography will allow the
performing physicians to adequately locate the ideal
needle trajectory and entry site, in addition to evaluating
the size and location of the effusion.® Moreover, evidence

also shows that the modality has two different
approaches. The first approach is the echo-guided
approach, by which echocardiography is continuously
used to help with the process of needle introduction and
fluid aspiration. On the other hand, the other approach
mainly uses echocardiography for assistance to localize
the needle site of entry, and after this, the physician
memorizes the site of entry with no further use of
echocardiography, and this approach was the one that was
first reported by the Mayo clinic. Another recent report
also suggested that to successfully introduce the needle
for successful aspiration of fluid from the pericardium, a
needle carrier that is mounted on the ultrasound device is
advisable to achieve such outcomes.® In another
context, the fluoroscopy-guided approach was the first
reported modality for conducting pericardiocentesis. The
approach is performed using a needle that contains a
contrast medium that is inserted in the subxiphoid
approach, at which the needle is inserted at 30° towards
the left shoulder. The contrast agent medium is used to
confirm that the needle is placed within the targeted
space. Besides, it has been demonstrated that it is
important to use at least two angiographic projections to
make sure that the approach is correctly done and the
needle has been successfully inserted within the intended
space.!! Although the approach is feasible, it poses a
potential risk to the physician and the patient of being
subjected to exposure. Besides, it can only be performed
in heart catheterization laboratories. This approach is
recommended in cases of iatrogenic tamponade. The
computed tomography-guided technique was also
validated among studies in the literature. By using this
approach, physicians can effectively evaluate the size and
extension of the effusion and mark the entrance point of
the aspiration needle. Besides, computed tomography is
then furtherly used to indicate that needle was
successfully inserted in the intended position. It can also
be used for detection of any underlying comorbidity or
etiology within chest. However, no continuous
visualization of needle can be obtained, and the patient is
subjected to an increased risk of radiation exposure.
Moreover, modality is time-consuming, not logistically
available, and not widely feasible.®'2'% The puncture site
has previously been validated among the different studies
and is being critically discussed elsewhere. %1014

Figure 1: Puncture sites for pericardiocentesis
approach.®
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Indications

Pericardiocentesis is usually recommended as an urgent
procedure for hemodynamically unstable patients to
adequately remove excess fluid to normalize ventricular
filling and maintain adequate cardiac output to the
peripheral tissues.®*% On the other hand, in cases when
the affected patient is hemodynamically stable, the
procedure can be successfully performed within hours
after presentation, which can adequately enable the
attending physicians to carefully plan for the procedure to
obtain better outcomes. Besides, using a scoring system
has been proposed among studies in the literature as a
validated approach to decide which patients should be
urgently indicated for pericardiocentesis and which can
wait for some hours in cases of cardiac tamponade. The
components of this scoring system mainly include three
categories, upon which patients can be classified based on
the urgency of their status. These components include
clinical presentation, etiology, and findings on
echocardiography.'®'”  Furthermore, studies  have
indicated that for patients that do not suffer from
hemodynamics compromise, urgent pericardiocentesis
can be delayed. However, the approach has been
indicated for cases with symptomatic manifestations,
moderate-large effusions, and in cases when there is an
absent or minimal response to the medical management
modalities.>®2° Besides, it has been argued that
pericardiocentesis should also be indicated for patients
with small effusions that develop secondary to
tuberculous or bacterial infections, and neoplasm-related
pericarditis. Moreover, large (> 20 mm in diameter based
on an echocardiographic assessment), and chronic (that
lasted for >3 months) pericarditis is also an indicator for
performing pericardiocentesis. In another context, using
pericardiocentesis is not recommended for diagnostic
purposes in cases of mild-moderate effusions for several
reasons. These include- 1) idiopathic or viral pericarditis
is usually self-limiting and resolves spontaneously, and
the treatment is usually based on the administration of
anti-inflammatory drugs, 2) the limited diagnostic
efficacy of pericardiocentesis in these situations because
the underlying etiology is usually detected by other non-
invasive approaches, and 3) the high risk of developing
complications and related morbidities which is even
higher than the benefits that might potentially be obtained
from the diagnostic value of the procedure.?*?? It should
be noted that evidence in the literature indicates that
performing pericardiocentesis is not associated with
absolute  contraindications, despite the potential
development of shock or cardiac tamponade. However, it
has been demonstrated that post-infarction rupture of the
free wall and aortic dissection are contraindications
against performing surgical tamponade (or needle
pericardiocentesis). This is attributable to the huge risk
that might result in the myocardial ruptured wall and
dissected aorta secondary to the restoration of the
systemic blood pressure and the rapid increase in the
pericardial decompression events. On the other hand, it
has been demonstrated that drainage of small amounts of

the excess fluid and pericardiocentesis can be performed
in cases when the patient is unstable, and the surgical
management could not be rapidly conducted to maintain
normal levels of systemic blood pressure (usually around
90 mmHg) until the surgery is indicated and performed.*
Moreover,  anticoagulation  therapy,  uncorrected
coagulopathy, and thrombocytopenia (platelet
count<50,000 mm?) are relative contraindications for
performing pericardiocentesis.?%*

Complications

Many studies have assessed the prevalence of
complications among  patients that  underwent
pericardiocentesis. Among the big studies that reported
the prevalence rate, a rate of 0.3-3.9%, and 0.4-20% for
major and minor complications, respectively, following
either fluoroscopic or echo-guided pericardiocentesis.®?>
27 Besides, among the major complications, many events
might be life-threatening and others can induce serious
morbidities. Some of the most serious complications
might include lacerations of the intercostal vessels or the
coronary arteries, injury to the cardiac chambers, death,
puncture of the peritoneal cavity or abdominal viscera,
pneumopericardium, pneumothorax which might require
chest intubation, pericardial decompression syndrome,
and ventricular arrhythmias. The development of
coronary or myocardial puncture might present as an
asymptomatic event and be discovered late with the
development  of intrapericardial ~ thrombus  or
hemopericardium. It has been estimated that pericardial
compression is usually a rare complication following
pericardiocentesis. However, it has been observed that the
complication is a serious one that might end up with
mortality, especially because the event might be
characteristically associated with a wide range of
scenarios, including cardiogenic shock, and pulmonary
edema. It was also estimated that this complication
usually  develops following the process of
pericardiocentesis by a few hours-days. However, it has
been demonstrated the actual mechanism for the
development of this event is not adequately
comprehended based on evidence from the current studies
in the literature. On the other hand, some theories exist.
For instance, it has been explained that resistant
peripheral ~ vasoconstriction that is related to
catecholamines administration might significantly lead to
an increase in the pre-load of the right side, which then
can induce a significant overload on the left ventricle. No
apparent guidelines have been reported for the
management or prevention of this complication.
However, the only recommended action is to adequately
remove excess fluid to normalize the systemic and central
venous blood pressure within the first few hours after the
complication develops.'® Furthermore, many minor or
non-serious complications were also reported among the
current studies in the literature. These might include
supraventricular  arrhythmias, transient  vasovagal
bradycardia and hypotension, pleuropericardial fistulas,
and pneumothorax with no development of hemodynamic
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instability. Besides, it has been suggested among the
various studies that special attention should be given to
anticoagulant  therapy during the periprocedural
management of the complications and during
pericardiocentesis. Furtherly, it has been demonstrated
that pericardiocentesis should be delayed when the patient
suffers from many coagulation disorders until the patient
is provided with adequate management modalities for
these disorders or was introduced to adequate blood
transfusion frequencies. Besides, it is widely known that
full anticoagulation practices might pose a risk factor for
the development of complications and might have a
serious risk on tamponade in cases of patients suffering
from iatrogenic-related  pericardial effusion.’®
Pericardiocentesis is usually performed as a life-saving
approach in cases when there is a significant
hemodynamic instability and cardiac tamponade, which
indicates that the procedure should be urgently performed
to enhance the prognosis in such cases. It should be noted
that all of the aforementioned findings are based on
observational studies only with no evidence obtained
from randomized controlled trials, which or absent in the
literature. Following the administration of
pericardiocentesis, it has been indicated that the prognosis
of the underlying cases is significantly dependant on the
presence of comorbidity and the underlying disease that
priorly caused the development of the cardiac tamponade.
For instance, the presence of neoplasms is an indicator of
a poor prognosis while in cases of viral infections or
idiopathic etiologies, it has been reported that the
prognosis is usually excellent in such cases.
Pericardiocentesis might also be indicated as a diagnostic
approach to enhance the management plan and reduce the
development of restrictive pericarditis. Therefore, it has
been recommended that the modality should be
mandatorily conducted in cases of neoplastic,
tuberculous, or bacterial pericarditis to successfully
perform a fluid analysis and establish a proper diagnosis.
Furthermore, it has been estimated that the prognosis of
chronic massive pericarditis and associated effusion is
good in general, however, an estimated rate of 35% for
the risk of developing tamponade has been reported.?2°

CONCLUSION

The main techniques and approaches in pericardiocentesis
include computed tomography-guided pericardiocentesis,
echo-guided, and fluoroscopy-guided techniques. These
modalities can be successfully used for hemodynamically
unstable patients to adequately remove excess fluid to
normalize ventricular filling and maintain adequate
cardiac output to the peripheral tissues. Considerations
for using the modality have been made for small effusions
and many authors suggest that it should not be routinely
used in these situations. Many major and minor
complications can occur secondary to conducting
pericardiocentesis. Therefore, carefully approaching these
patients and deciding the best management plan, in
addition to providing proper interventional approaches for
the potential development of these complications is

essential to enhance the intended outcomes and enhance
the quality of care.
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