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Safety of Subxyphoid Pericardial Access Using a
Blunt-Tip Needle

Arjuna P. Mannam, MD, Kalon K.K. Ho, MD, Donald E. Cultip, MD,
Joseph P. Carrozza, MD, David J. Cohen, MD, Beverly H. Lorell, MD, and

Roger J. Laham, MD

The pericardial space may serve as a potential drug
delivery reservoir with sustained myocardial de-

livery and reduced systemic recirculation of therapeu-
tic agents.1–4 “Normal” (without effusion) pericardial
access has been achieved by transatrial5 or subxy-
phoid access using the PerDUCER device (Cormedi-
cus Inc, Columbia Heights, Minnesota).6 We have
recently reported subxyphoid access of the normal
pericardium using a blunt-tip needle in animal models
for angiogenic drug delivery, demonstrating its safety
and efficacy.3,7 In addition, although pericardiocente-
sis is an effective treatment for pericardial effusions,
the use of the standard sharp needle, even with echo-
cardiographic guidance,8,9 is associated with a low but
significant risk of adverse events, including right ven-
tricular puncture and coronary laceration.8–10 Thus,
the use of the standard sharp needle technique for
pericardial access for drug delivery or epicardial ac-
cess (for ventricular mapping) is not possible in the
absence of pericardial fluid. We report a pilot study of
the use of subxyphoid pericardial access using a blunt-
tip needle in patients with pericardial effusion as a first
step to evaluate feasibility for normal pericardial ac-
cess.

• • •

Patients were selected for the study if they had a
pericardial effusion and were referred for pericardio-
centesis. The study was approved by the institutional
review board at the Boston’ s Beth Israel Deaconess
Medical Center. After informed consent was obtained,
continuous arterial pressure monitoring was achieved
through a femoral or radial arterial cannula. Right-
sided cardiac catheterization was performed to mea-
sure right atrial, right ventricular, and pulmonary cap-
illary wedge pressure, and cardiac output and index
were measured using the Fick oxygen saturation
method.

The subxyphoid area was prepped and draped, and
a local anesthetic solution (2% lidocaine) was admin-
istered to the subxyphoid area. An epidural blunt-tip
introducer needle (Tuohy-17) was introduced through
the subepigastric region under fluoroscopic guidance
with a continuous positive pressure of 20 to 30 mm Hg
(achieved by saline infusion using an intraflow sys-
tem; Figure 1). In addition, an electrocardiographic
lead was attached to the needle with continuous elec-
trocardiographic monitoring for ST-segment eleva-
tion. Positive pressure was used to push the right
ventricle (with a lower pressure) away from the nee-
dle’ s pathway upon pericardial entry, which was sus-
pected after an increase in the saline flow through the
intraflow system. Pericardial access was confirmed by
the injection of 1 ml of diluted contrast under fluo-
roscopy (Figure 2).3,7 Pericardial pressure was then
measured and matched to right atrial pressure to assess
for the presence of cardiac tamponade. A soft floppy-
tip 0.025-in guidewire was then advanced to the peri-
cardial space and the needle was exchanged for a
pericardial drainage catheter with vacuum drainage of
the pericardial fluid. Right atrial and pericardial pres-
sure and cardiac index were reassessed at the end of
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the procedure and an echocardiogram was performed
to confirm pericardial fluid drainage; the drain was left
in place for 24 hours with dependent drainage. Echo-
cardiography was repeated at 24 hours to confirm lack
of reaccumulation of fluid, after which the drain was
removed. The pericardial fluid was analyzed by com-
plete blood count, glucose and protein levels, cyto-
logic examination, and culture.

Follow-up was performed by review of on-line
medical records and the patients were contacted at 30
days and 6 months for major adverse events, including
death, myocardial infarction, and recurrent pericardial
effusion. Data are presented as mean � SD. Contin-
uous variables were compared by paired Student’ s t
test, and a p value �0.05 was considered statistically
significant.

Between September 2000 and March 2001, 12
patients with pericardial effusion requiring drainage
were enrolled in the study. Their characteristics and

pressure measurements are listed in
Table 1. Mean age was 50 � 16
years, and 4 were women. Seven pa-
tients had a history of malignancy.
All patients were symptomatic at the
time of presentation; all 12 patients
had dyspnea and 7 patients had chest
pain. Five patients had a paradoxic
pulse �10 mm Hg, 3 patients had
hypotension (systolic blood pressure
�100 mm Hg), and 5 patients had a
low voltage on the electrocardio-
gram. On echocardiography, 4 pa-
tients (33%) had right atrial collapse
and 5 patients (42%) had right ven-
tricular collapse. The size of the ef-
fusion was 2.1 � 0.8 cm.

Pericardial access was achieved
in all but 1 patient (Table 1), who
had a loculated effusion and required
surgical drainage after failure of the
standard sharp needle technique. No
ST-segment elevation was noted dur-
ing the procedure. Mean right atrial
pressure was 16 � 11 mm Hg, mean
pericardial pressure was 16 � 7 mm
Hg, pulmonary capillary wedge pres-
sure was 16 � 7 mm Hg, and cardiac
index was 2.7 � 0.8 L/min/m2 be-
fore drainage. After removal of 579
� 227 ml of pericardial fluid, peri-
cardial pressure decreased to 3 � 3
mm Hg (p �0.05), right atrial pres-
sure decreased to 10 � 8 mm Hg (p
�0.05), and cardiac index increased
to 3.2 � 0.6 L/min/m2 (p �0.05).
Postprocedural echocardiography
showed resolution of the effusion in
the 11 successful pericardiocenteses.
There were no procedural complica-
tions.

All of the patients had �6 months
of follow-up. One patient (8%) had

recurrent pericardial effusion 5 days after the initial
procedure and was treated with repeat pericardiocen-
tesis. Three patients (25%) died within 1 month after
index pericardiocentesis from their underlying malig-
nancies.

• • •
We have reported on the safety, ease of use, and

feasibility of pericardial access using a subxyphoid
blunt-tip needle approach in patients with pericardial
effusion. The use of the combination of a blunt-tip
needle, pressurized saline flow, and electrocardio-
graphic (ST-segment elevation) and fluoroscopic
guidance has the potential to decrease the procedural
complication rate of this technique, possibly making it
the procedure of choice for pericardial drainage. Im-
portantly, this technique has the potential to enable
access to the normal pericardium using a simple tech-
nique, with equipment commonly available in any
catheterization laboratory, thus allowing drug delivery

FIGURE 1. Subxyphoid pericardial access setup: a blunt-tip epidural (Tuohy-17) nee-
dle (A) is attached to a syringe (C) via a 3-way stopcock (B) hooked through high-
pressure tubing (D) to a transducer (E) to monitor pericardial pressure. The system is
attached to an intraflow valve (F) hooked to a pressurized saline bag (G). An elec-
trode is also attached to needle for continuous electrocardiographic monitoring (ST-
segment elevation).

FIGURE 2. Left, subxyphoid access of the pericardial space in a patient with a peri-
cardial effusion. The intrapericardial location of the blunt-tip needle is confirmed by
the injection of 1 ml of contrast (arrows) under fluoroscopy. Right, the needle is ex-
changed for a drainage catheter (arrows) using a 0.025-in soft floppy-tip guidewire.
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to the pericardial space and epicardial access for left
ventricular mapping.

There are other proposed techniques for pericardial
access: the transatrial approach could allow access to
the pericardial space via the right atrial appendage.5,11

A catheter is used to pierce the right atrial appendage.
Pericardial access is then confirmed by placement of a
radiopaque guidewire under fluoroscopy.5 This tech-
nique, however, requires additional skills and may be
hazardous in patients with elevated right atrial filling
pressure, which is typical of patients requiring peri-
cardial therapy. A second technique utilizes the sub-
xyphoid approach using the PerDUCER device.6 A
stab incision is made in the subxyphoid area and a
17-gauge angled cannula, with preloaded guidewire, is
advanced into the mediastinal space. After cannula
removal, a 19Fr sheath and/or dilator is inserted over
the wire. The device is positioned over the pericardial
cavity and the pericardium is captured by suction and
a bleb is formed within a side hole on the PerDUCER
tip. A sheathed needle is advanced, puncturing the
isolated bleb of the pericardium, allowing pericardial
access. The technique we describe offers the advan-
tage of ease of use and utilization of standard cardiac
catheterization skills with which most interventional
cardiologists are familiar.

We conclude that subxyphoid access of pericar-
dial space can be safely achieved using a novel
blunt-tip, pressurized, saline-loaded needle under
fluoroscopic and electrocardiographic guidance in

patients with pericardial effusions. A study utiliz-
ing this technique in patients with normal pericar-
dium in currently under way.
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TABLE 1 Baseline Characteristics and Pericardiocentesis Findings

Age
(yrs) Underlying Disease

Drained
Fluid (ml)

Pre-Tap Post-Tap

CI
(L/min/m2)

RAP
(mm Hg)

PP
(mm Hg)

CI
(L/min/m2)

RAP
(mm Hg)

PP
(mm Hg)

24 Transaminitis 500 2.2 22 14 2.7 6 4
35 Breast adenocarcinoma 800 2.4 14 24 3.2 6 3
37 Aortic aneurysm 1,000 2.0 10 8 2.8 4 1
40 Acute pericarditis 780 2.1 20 22 3.7 16 5
40 Acute myeloid leukemia 400 3.3 13 14 4.2 5 1
48 Pleurisy 300 1.8 24 24 2.6 21 5
50 Non-Hodgkin’s lymphoma 400 2.6 3 10 3.2 3 1
54 Renal insufficiency — 3.8 9 — — 9 —
54 Non–small-cell lung carcinoma 810 1.9 4 7 2.4 2 1
64 Myeloid dysplastic syndrome 400 2.4 46 26 3.0 26 10
69 Laryngeal carcinoma 500 3.6 14 11 3.3 12 2
80 Melanoma, brain metastases 480 3.9 16 15 4.2 6 1

CI � cardiac index; PP � pericardial pressure; RAP � right atrial pressure.
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