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Objectives. The aim of this study was to evaluate the perfor-
mance of a new arterial biopsy catheter in obtaining pulmonary
endovascular samples in a canine model,

Background. Percutaneous endomyocardial biopsy is a widely
used and valuable procedure in the management of posttrans-
plant rejection and selected cardiomyopathies. A similar method
of obtaining endoarterial biopsy samples would aid in the study,
diagnosis and management of arterial diseases.

Methods. Catheterization was performed in 19 dogs, each
weighing 20 to 30 kg, through an 8F sheath in the external jugular
vein to obtain pulmonary endoarterial samples. The catheter
consists of two sliding tubes: an inner one with a beveled opening
that accommodates endoarterial tissue by means of a vacuum and
an outer tube with a sharp distal edge that cuts the tissue when
activated.

Results. Overall, a total of 266 separate biopsy attempts were
performed, and 161 tissue samples were obtained (success rate

61%). With modifications in technique in the last nine dogs, 54
(93%) of 58 attempts were successful. There were no deaths,
extravasation of contrast material on angiography or thrombi, Of
20 vessels with prebiopsy and postbiopsy angiograms, 1 developed
transient spasm (5%). On microscopic examination of cross
sections of 50 separate pulmonary endoarterial biopsy samples,
all had smooth muscle cells and 30 contained endothelial cells
(60%). The arteries of origin showed small intimal and medial
tears and mild perivascular hemorrhage. Angiographic and
pathologic examination of previously biopsied arterial segments 2
weeks (two dogs) and 8 weeks (two dogs) after the procedure
showed patent vessels and no thrombi. Histologically, the biopsy
sites revealed mild neointimal and medial proliferation.
Conclusions. This new endoarterial biopsy catheter is safe and
effective in obtaining pulmonary artery samples in normotensive
dogs.
(J Am Coll Cardiol 1996;27:218-24)

In 1962, Sakakibara and Konno (1) reported the development
of the bioptome catheter and a technique for intracardiac
biopsy. Since then, transvenous endomyocardial biopsy has
become a widespread and valuable procedure for the detection
and grading of cardiac transplant rejection, diagnosis of myo-
carditis, determination of doxorubicin cardiotoxicity and diag-
nosis of specific infiltrative diseases, such as sarcoidosis, amy-
loidosis and glycogen storage disease (2). A similar
percutaneous method of obtaining arterial wall biopsy samples
has not been described. Such a technique would facilitate the
study, diagnosis, development of new treatment strategies and
monitoring of the evolution of arterial diseases. We describe a
new biopsy catheter designed to obtain endoarterial samples
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and evaluate its performance in distal pulmonary arteries of
normotensive dogs.

Methods

Study protocol. This study protocol was approved by the
Animal Subjects Committee of the University of California
San Diego, and the procedures followed were in accordance
with institutional guidelines. Nineteen mongrel dogs weighing
20 to 30 kg received 10 mg/kg body weight of intravenous
propofol, underwent intubation and ventilation at a rate of
12 breaths/min and were maintained under anesthesia with
1.5% halothane. A femoral artery line was placed for moni-
toring. An 8F sheath was placed percutaneously in the external
jugular vein, and a 7F endhole catheter (Arrow, Inc.) was
advanced through this sheath to a distal lower lobe pul-
monary artery, where pressures were recorded. An 0.038-in.
(0.095 cm), 260-cm extrastiff Amplatz exchange guide wire
(Meditech, Inc.) was passed through the end-hole catheter.
The end-hole catheter was exchanged for an 8F Blue Mullins
Introducer sheath (75 ecm long) (Cook, Inc.) that was adapted
with a radiopaque band at the distal end and shaped with a
heat gun to conform to the right cardiopulmonary pathway.
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Figure 1. Endoarterial biopsy catheter procedural configuration. The
biopsy catheter is connected externally to a vacuum source consisting
of two suction cannisters in series with a vacuum pump. The endoar-
terial biopsy catheter is directed to a desired sampling site through a
long 8F sheath, which is placed by percutaneous technique and
advanced through the right heart into a distal pulmonary artery
branch.

Each dog was given 100 U/kg of heparin. A 7F Berman
angiographic catheter (Arrow, Inc.) was advanced through the
sheath into a 2.5- to 3.0-mm distal pulmonary artery branch,
where an angiogram was obtained. The angiographic catheter
served as a guide to advance the stiff sheath into a small vessel
targeted for biopsy and was then exchanged for the endoarte-
rial biopsy catheter (Fig. 1). In the first four dogs, we also
performed endoarterial biopsies of the left carotid artery
under direct vision.

Endoarterial biopsy catheter. The catheter has an external
diameter of 2.5 mm (7.9F) and is composed of two flexible
polymeric tubes that slide relative to each other. The inner
tube has a stainless steel distal end with a beveled opening that
is designed to accommodate arterial tissue. A vacuum is
coupled to the inner tube and channeled to the beveled
opening. The outer tube terminates in a stainless steel cutting
tube. The proximal ends of the two tubes are fitted with
handles. To obtain the biopsy sample, a vacuum is transmitted
to the beveled opening of the inner tube, causing a tissue
sample to be drawn in. The outer tube is then advanced over
the inner tube, severing the tissue sample (Fig. 2). The beveled
opening is formed by the intersection of a proximal end surface
that is perpendicular to the long axis of the catheter tip and a
distal beveled surface situated at an angle to the catheter tip
(Fig. 3). With this design, the area of artery contacted by the
outer periphery of the beveled opening is larger than the inner
aperture connected to the vacuum, thus maintaining the tissue
sample with its orientation preserved.

A variety of beveled window sizes were tested for their
ability to transmit the vacuum and preserve the tissue samples.
If the size of the beveled opening was <1.0 mm in the axis
parallel to the long axis of the catheter, vacuum transmission
was inadequate for biopsy sampling. Therefore, subsequent
catheters were manufactured with a beveled opening long axis
dimension >1.0 mm.

The amount of vacuum required to draw in pulmonary

ROTHMAN ET AL. 219
NEW ENDOARTERIAL BIOPSY CATHETER

(D)

Figure 2. Schematic representation of the biopsy sampling procedure.
The distal end of the catheter is shown extending from the distal end
of the radiopaque-tipped introducer sheath, with the outer tube
covering the beveled opening of the inner tube (A). The outer tube is
retracted, exposing the inner tube (B). On vacuum transmission
through the inner tube, an endoarterial tissue sample is drawn into the
beveled opening (C). The outer tube is advanced over the inner tube,
severing the tissue sample (D).

artery tissue samples and allow cutting by the outer tube is
determined by the ultimate vacuum of the vacuum source, the
narrowest opening in the vacuum transmittance pathway and
the vacuum differential between the open and closed configu-
rations of the beveled window. In our study, the source of the
vacuum was a two-stage rotary vane vacuum pump (Dayton
Electrical Mfg, Co.) that could achieve an ultimate vacuum of
29.9 in. Hg. To obtain pulmonary endoarterial samples reliably
in these normal dogs, a differential of at least 2 in. Hg in
vacuum (open versus closed beveled window) was required. If
the internal diameter of the inner catheter tube was <1.0 mm,
this difference in vacuum could not be attained. Subsequent

Figure 3. Configuration of the distal catheter. Top (left) and side
(right) views of the beveled opening in the distal metal tip of the inner
catheter tube.
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