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A New Millennium Without Blind Pericardiocentesis?
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Over the past two decades a number of studies have
demonstrated the advantages of echocardiography
over ECG or fluoroscopy for guiding pericardiocen-
tesis. Using echocardiography, a significant reduc-
tion of risk has been reported[1–14]. In this issue of
European Journal of Echocardiography, Vayre et al.[15]

advocate the use of contrast 2D echocardiography for
guiding pericardiocentesis.

To cardiologists who practise echocardiography,
the discussion on using contrast echocardiography
for guiding pericardiocentesis may seem irrelevant,
because most of them regard it as the state-of-the-art
method. However, consultation of major textbooks in
cardiology, surgery, critical care, anaesthesiology and
paediatrics reveals that at the turn of the millennium,
cardiologists and other specialists are still advised to
perform pericardiocentesis using ECG or fluoroscopic
guidance[16–27]. Indeed, in the latest (1997) edition of
Braunwald’s textbook Heart Disease, one can find a
description and a figure of ECG-guided pericardio-
centesis which were taken from Grossman’s textbook
of 1991[17]. Hurst’s The Heart, up to the last (1998)
edition, contains presentations and illustrations of
ECG-guided pericardiocentesis[16]. In the last edition
of this textbook, the previous extensive text on peri-
cardiocentesis has been reduced to a few sentences,
and no detailed recommendations are given[19]. In the
latest (15th) edition of Sabiston’s Textbook of Sur-
gery, the reader’s attention is caught by an attractive
illustration and description of ECG-guided perio-
cardiocentesis taken over from Gibbon’s Surgery of
the Chest from 1983[20]. Thus, ECG-guided peri-
cardiocentesis is still proposed, while fluoroscopy- and
echocardiography-guided pericardiocentesis are only
briefly mentioned for use in loculated fluid collection.
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Developments of Methods of
Pericardiocentesis

In order to diminish the risks of pericardiocentesis,
several methods of guiding the procedure have been
proposed.
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Fluoroscopically guided pericardiocentesis is still
popular among some invasive cardiologists. The
method uses unnecessary radiation and cannot differ-
entiate pericardial effusion from a cardiac mass.
Right atrial catheterization with a stiff catheter can
confirm the presence of pericardial fluid by showing
discrepancy between the atrial wall marked by the tip
of the catheter and the fluoroscopic border of the
heart[21,22]. This discrepancy may also be caused by a
myocardial or pericardial mass lesion. In a group of
303 patients with pericardial effusion, Duvernoy
et al.[10] reported cardiac perforation in 23 cases with
fluoroscopically-guided pericardiocentesis. Recently,
CT-guided pericardiocentesis with a stereotactic
device was performed in postoperative patients in
whom the effusion was trapped in compartments[28].

ECG-guided pericardiocentesis was introduced in
1956 by Bishop[1]. He used the pericardiocentesis
needle as an exploring electrode to detect injury
currents resulting from the contact of the needle tip
with the heart. When the needle tip is in contact with
the visceral pericardium or punctures the ventricular
wall, marked ST elevation can be seen. Similarly, PR
segment elevation is seen when the needle punctures
the atrial wall. This technique became unwarrantedly
popular. However, this method is not a true guiding
tool and gives a false sense of safety. It allows the
detection of cardiac puncture, but not the entrance of
the needle into the pericardial sac. Close contact of
the needle tip with the epicardium of the beating
heart can potentially cause laceration of coronary
arteries. Because of this, ECG-guided pericardiocen-
tesis should be considered a blind method. Further-
more, it has been shown that the heart can be
punctured without provoking any injury current
when the punctured area is electrically silent, as is the
case in post-infarction fibrosis, tumour infiltration of
the myocardium, and infiltrative cardiomyopathies.
To avoid a current leak that could cause ventricular
fibrillation, equipotential grounding must be ensured.
Although the value and safety of this technique has
been regularly questioned, it is still recommended
in most recent textbooks on cardiology, surgery,
anaesthesiology and intensive care.

The most important advance in minimizing the
risk of pericardiocentesis was the introduction of
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echocardiography. In addition to the diagnosis,
quantification, and distribution of the pericardial
effusion[29,30], it shows the optimal route for needle
insertion and gives important haemodynamic data
when used in conjunction with Doppler method[6,29].

A- and M-mode echocardiography were proposed
by Goldberg and Pollock in 1970[2] but were not used
further because of lack of spatial orientation of the
needle.

Pericardiocentesis using M-mode echocardio-
graphic guidance and contrast in injections was
reported in 1977 by Chandraratna et al.[31]. Two-
dimensional echocardiographic guidance was intro-
duced by Cikes[5] in 1982 and followed by Dubourg
et al.[32] and Chandraratna et al. in 1983[33].

Two-dimensional echocardiography allows visualiz-
ation of portions of the puncture needle within the
scanning plane, but the identification of the needle tip
remains uncertain. That can be facilitated by the use of
contrast injection: if after injection of contrast a jet
appears at the presumed needle tip, it is considered to
be the true tip. However, the contrast method also
provides confirmation of needle location even if the
needle tip is not visualized directly. The advantage of
the contrast method is the immediate identification of
the origin of blood-tinged evacuated fluid, which
could be pericardial, pleural, or from cardiac cavities.
The experience with contrast methods indicates that
an asymptomatic cavity puncture is more common
than is believed[15].

Two-dimensional echocardiographic monitoring of
pericardiocentesis can be done from remote trans-
ducer positions on the chest wall without continuous
needle visualization, or by continuous needle visualiz-
ation using a special needle guide attachment.

The most common approach for pericardiocentesis
is left xypho-costal, with the needle aimed to the left
shoulder. If correctly carried out, the xypho-costal
approach is both extrapleural and extraperitoneal
and is considered the safest route[34]. Other possible
approaches are right xypho-costal, apical, left and
right parasternal, posterior thoracic, and right-sided.
In the article by Vayre et al.[15] the right-shoulder
needle direction was used. This direction carries a
higher risk of injury of the right atrium and inferior
vena cava, and should be reserved for those patients
with a large accumulation of pericardial fluid in this
direction. The Mayo Clinic group[6,12] advocates a
puncture site at which the pericardial fluid is closest
to the transducer, from which the needle track avoids
the heart or any underlying vital structure. The apical
approach is usually the shortest route to the pericar-
dial sac, but it is transpleural, with the possibility of a
pneumothorax or spreading of infection or malignant
cells to the pleura and the lung. Potential advantages
Eur J Echocardiography, Vol. 1, issue 1, March 2000
of the apical approach are in the smaller risk of
bleeding if the apical wall is punctured, and the
absence of larger coronary arteries[34]. To minimize
the hazard of heart damage, it is essential to replace
the needle promptly with a Teflon sheath after enter-
ing the pericardial space. The emptying of the peri-
cardial sac is monitored by 2D echocardiography,
with the transducer positioned outside the sterile
field. This technique is sufficient in the majority of
patients. Recently, extended drainage of the pericar-
dial sac has been increasingly used. This significantly
reduces the recurrence of fluid accumulation and
decreases the need for surgical intervention[12].

Needle-guide attachment: for safe guiding of the
puncture needle, it is essential to keep the needle tip
within the echocardiographic scanning plane. This is
achieved by having the needle-guide attached to the
transducer and is now available as an optional part of
many echoscopes, but is mainly applied for abdomi-
nal interventions[6,8]. Since the needle is angled rela-
tive to the ultrasound beam, the entire length of the
needle in the scanning plane is imaged and can be
safely advanced into the pericardial sac under direct
echocardiographic monitoring. This method is easier
when the thoracic approach is used, as compared to
the xypho-costal approach, where the narrow field
thwarts the optimal placement of the transducer and
attached needle. The transducer and the needle guide
must either be chemically sterilized, or a sterile glove
can be used to cover the transducer.

An ultrasonically marked puncture needle has
also been developed[8,35,36]. The needle tip has an
embedded microtransducer which is energized by a
transponder-marking electronic device, producing a
blinking signal at the needle tip (ATL company). This
allows permanent visualization of the needle tip dur-
ing the procedure. Currently, this method is more
used to abdominal, gynaecological and neurosurgical
interventions, but data on its practicability in the
management of pericardial effusion are expected.
Conclusion

Echocardiography is the principal method for the
detection of pericardial effusion. However, its role in
pericardiocentesis is not widely appreciated. In this
issue, Vayre et al.[15] present their experience with
contrast 2D echocardiographic guidance of pericar-
diocentesis in 110 consecutive patients with cardiac
tamponade. This extensive experience confirms the
important role of echo-guided pericardiocentesis as a
simple, rapid, safe and effective method for removal
of pericardial fluid and relieving its haemodynamic
consequences. Their contribution is most welcome,



Guest Editorial: Blind Pericardiocentesis 7

D
ow

nloaded from
 https://a
because the role of echocardiography in pericardio-
centesis is not widely appreciated by clinicians, who
frequently perform pericardiocentesis in emergency
and intensive care units, cancer departments, dialysis
units, etc. This is of considerable concern, because
both morbidity and mortality (5–6%) of non-
echocardiographically guided pericardiocentesis are
high[3,4,6,8].

Two endeavours are important to make echo-
guided pericardiocentesis more widely accepted.
Firstly, review articles on this topic should be pub-
lished in general and non-echocardiographic journals.
Secondly, guidelines for pericardiocentesis should be
prepared by a group of experts of the Working Group
on Echocardiography of the ESC.
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