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Performing a pericardiocentesis

S. S. KOTHARI

INTRODUCTION
Conceptually, pericardiocentesis is a simple procedure b~ ~hi~h
fluid from the pericardial cavity is drained. Every physician IS
expected to be able to perform this life-saving procedure in
patients with cardiac tamponade. With the availability of echo-
cardiography (echo), the diagnosis of pericardial effusion and
cardiac tamponade has become easy and pericardiocentesis
has become considerably safer. Even so, pericardiocentesis
remains a potentially dangerous procedure and can be fatal.' It
is my impression that failure to aspirate fluid and complications
due to pericardiocentesis are more common than generally
realized, and both of these could be reduced with better under-
standing of the procedure. In this article, I describe some issues
about peri-cardiocentesis, mostly from the practical point of
view. The diagnosis of cardiac tamponade or the indications of
pericardio-centesis are not discussed here.

ESTABLISHING AN INTRA VENOUS ACCESS
It might sound prudish, but this important step is so~eti~es
ignored. A secure intravenous line is a must before pericardio-
centesis. Intravenous fluids should be given rapidly while
preparing for the procedure. This should be done. despite ~he
presence of markedly engorged neck veins, as higher filhng
pressure tends to improve output. Further, ot~er intraven~us
drugs are usually required to be given. Inotropic support with
sympathetic amines that improve cardiac contractility would
reduce the intrapericardial pressure during systole and thus
improve cardiac filling. Isoprenaline is the preferred drug in this
setting,' though dobutamine can also be used. Bradycardia due
to vagal stimulation occurs uncommonly in severe tamponad~3
and responds to atropine. Similarly, vasovagal response to pain
during aspiration is not uncommon. For the above reasons, a
secure vascular access is essential.

LOCALE OF PERICARDIOCENTESIS
Pericardiocentesis must be done at a place where all facilities to
tackle an emergency are readily available. Most echo rooms in
our set-up do not have adequate back-up and the procedure is
best done at the bedside in the intensive care unit or in a
treatment room with a portable echo machine. Even if such a
machine is not available, the plan regarding the puncture site
and course of the needle can be made in the echo room and the
aspiration performed at an appropriate place. This de~ision
would vary with local circumstances but must be consciously
taken.
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FLUOROSCOPIC AND ELECTROCARDIOGRAPHIC
MONITORING
Fluoroscopic monitoring provides a false sense of security and
does not really reduce the complication rates." In tamponade
due to cardiac catheterization laboratory procedures, fluoro-
scopic guidance with contrast injection to identify the position
of the needle may be done, but the general utility of this
is limited. If tapping is done under fluoroscopy, it is preferable
to place the patient in a semi-recumbent rather than supine
position.

Electrocardiographic (ECG) monitoring of the rhythm is
mandatory, but ECG-guided aspiration is not commo.nly
done. Although recommended in most textbooks, the practical
difficulties of movement artifacts, non-availability of the set-up
and more recent use of teflon-coated needles have made ECG-
guided pericardiocentesis almost obsolete in favour of echo-
guided aspiration.

POSITION OF THE PATIENT
The procedure should be done in a reclining position (semi-
Fowler) and not in the fully supine position as the pericardial
fluid tends to gravitate posteriorly and makes aspiration more
difficult.

THE PUNCTURE NEEDLE
Teflon-covered needles of 16G-18G or Touhey needles are
preferred to naked steel needles. Once the pericardium is en-
tered, the inner metallic needle is withdrawn. This should reduce
the chances of lacerating the heart, especially when little
residual fluid remains. The length of the needle varies with the
expected depth of the pericardium from the chosen site.

ROUTINE PREPARATION
A steridrape, if available, should be used. A local anaesthetic
needs to be infiltrated deeply all along the expected puncture
route with a thin needle. Not uncommonly, inadequate local
anaesthesia leads to a vasovagal response during aspiration
which could be risky in patients with tamponade and trigger a
cardiac arrest. Children need expert handling and adequate
sedation with ketamine.

PUNCTURE SITE
The puncture site should be identified with an echo (see belo~).
The shortest and most direct approach to a large collection
without intervening lung, liver or heart is selected.' The sub-
xyphoid route is commonly used. The puncture should begi~ at
the junction of the xyphoid cartilage with the ribs on the ~lght
or the left, and directed towards the left shoulder. A left-SIded
puncture is better as the chances of injuring ~e right atrium ~r
inferior vena cava are higher from the right SIde. However, this
would vary with the fluid location and operator's choice. A
common error made by the beginner is to start the puncture too
low. The needle then has to travel a longer distance through the
rectus, diaphragm or the liver capsule and may not reach ~he
pericardium. Puncture from the parasternal, apical or antenor
axillary area may be done, if suggested by echo.



---~.
FIG 1. Pericardial effusion imaged from (A) subcostal, and (B) precordial transducer position. Note the length the needle would travel to

reach the fluid (arrow) is much longer from the sub-xyphoid route.
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ECHO-GUIDANCE
In India, echo is now commonly utilized in the diagnosis of
pericardial effusion, but is not optimally utilized in guiding
pericardiocentesis. A 3-dimensional understanding of the loca-
tion of pericardial fluid, its amount, distance from the skin,
presence of loculated effusion, etc. can be gauged by using
echo from the parasternal, apical, and sub-xyphoid windows.
The air-containing lungs do not transmit echoes, so if an
effusion is well visualized on echo then the transducer position
indicates the route where the lungs are not present. The liver
and heart are, of course, seen and a needle course that avoids
them is selected (Fig. 1). The site of puncture and the needle
trajectory should be rehearsed mentally several times with echo
transducer guidance. This approach was evolved at the Mayo
Clinic and has been tested in hundreds of patients." In fact,
pericardiocentesis may now be done as an outpatient proce-
dure. In an increasing number of patients, with echo-guidance,
the standard sub-xyphoid approach is being replaced by a more
direct parasternal, apical or anterior axillary approach. This has
reduced the failure and complication rates. The site of puncture
(apical or sub-xyphoid) as well as the needle trajectory can be
guided in some difficult cases. For example, in some posterior
effusions echo may identify a safe route from the sub-xyphoid
area with a specific trajectory where another route or a blind
puncture may not succeed. The sub-xyphoid route may not be
adequate in obese patients, loculated collections, or in some
posterior effusions.

While aspirating from the apical location the distance that
the needle would travel must be kept in mind. Two other factors
need emphasis: (i) the internal mammary artery courses in a 3-
5 cm area from the parasternum, and (ii) the neurovascular
bundle courses in the lower margins of the ribs. Thus, the
puncture should avoid these areas. It is interesting that in a
large series of postoperative pericardial effusions, the sub-
xyphoid approach for pericardiocentesis was utilized in only
12.5% of the patients.' .

Echo-guidance does not mean a needle mounted on a trans-
ducer (although such transducers are available but are not part of
the usual echo machines), nor does it mean a constant echo during
the procedure. The progress of the procedure can be monitored by
an intermittent echo from another site that does not hinder the
procedure or compromise the aseptic precautions. It should be
understood that while the needle casts an echo-dense shadow, the

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 13, NO. 6,2000

presence of such a shadow does not guarantee that the needle is
precisely there because the needle tip may be elsewhere. One more
caveat is that for decisions regarding the site and direction of the
needle the echo must be done with the patient in the same position
as that for the planned pericardiocentesis.

CONTRAST ECHOCARDIOGRAPHY
This simple test is invaluable for the procedure," especially in
haemorrhagic effusions. An echo done while injecting a little
saline (agitated manually to contain some microbubbles of air)
through the aspirating needle confirms the position of the
needle in the pericardium (Fig. 2), or in the intracardiac chamber
by the appearance of these bubbles in that area. These
microbubbles are harmless even if injected into the heart. The
appearance of bubbles in the pericardium reassures the opera-
tor, especially when there is a doubt as may happen in a
haemorrhagic effusion, or when no fluid is aspirated in an
apparently satisfactory position. Slight adjustment of the needle
in the latter case can result in success.

CATHETER DRAINAGE
If the effusion is large or likely to recur, a pigtail catheter should
be placed in the pericardium by the Seldinger technique." A long

FIG 2. Contrast echocardiography during pericardiocentesis.
Agitated saline injected in the needle promptly fills the
pericardial space confirming the intrapericardial location of the
needle.
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wire is pushed through the needle into the pericardial cavity
after assuring free flow of fluid and before much of it has been
drained. A dilator is used to dilate the tract and a catheter
threaded over the wire carefully. A sheath is sometimes used to
place the catheter. The procedure is easy and is routinely done.
A wide lumen catheter (usually 8-F pigtail) is used. The
intrapericardial position can be confirmed by micro bubbles of
air as discussed above. The effusion may be aspirated every 4
hours or so. Saline should be flushed through the catheter after
every aspiration to avoid the catheter getting blocked. Short
term catheter drainage is useful for inflammatory pericarditis
and drainage of pus. The catheter may be kept in for a few days
and removed once the drainage is less than 30 ml per day.
Intrapericardial instillation of streptokinase has been used to
liquefy thick pus in patients with pyopericardium." In patients
with recurrent pericardial effusions due to malignancy, a peri-
cardial tear or window can be created percutaneously using a
balloon catheter. II

CONTRAINDICA TIONS TO PERICARDIOCENTESIS
Patients with tamponade due to dissection of the aorta," or
secondary to myocardial rupture may deteriorate following
aspiration. These patients should undergo urgent surgical
treatment but these decisions need be individualized. Similarly,
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tamponade from compression by a clot (as seen in the post-
operative setting) or tumour masses, cannot be relieved by
pericardiocentesis and needling may be harmful.
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