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FROM THE ROENTGEN DIAGNOSTIC DEPARTMENT (DIRECTOR: PROFESSOR KNUT LINDBLOM),
KAROLINSKA SJUKHUSET, STOCKHOLM, SWEDEN

CATHETER REPLACEMENT OF THE NEEDLE IN
PERCUTANEOUS ARTERIOGRAPHY

A new technique
by

Sven Ivar Seldinger

The catheter method of angiography has become more popular in
the past few years, as it provides the following advantages over the
method of injecting the contrast medium by means of a simple needle:

1) The contrast medium may be injected into a vessel at any level
desired.

2) Risk of extravascular injection of the contrast medium is mini-
mised.

3) The patient may be placed in any position required.

4) The catheter may be left in situ without risk while the films are
being developed, thus facilitating re-examination if necessary.

Until recently, however, the use of the catheter method was restricted
because of the lack of a suitable flexible thin-walled catheter which
could be used percutaneously. FARINAS, in 1941, described a method in
which a urethral catheter was passed up into the aorta through a trocar
inserted in the exposed femoral artery. In 1947, RADNER catheterized
the exposed and ligated radial artery and performed vertebral angio-
graphy and later thoracic aortography. Since then, many authors have
catheterized arteries for various purposes, by surgical exposure followed
by ligature or resuturing of the artery. In 1949, JOonNssoN performed
thoracic aortography after puncture of the common carotid artery by
means of a blunt cannula provided with an inner sharp needle. The
cannula, guided by a silver thread, was then directed downwards. Later
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the procedure was abandoned, partly because
it was considered that the cannula might in-
jure the aortic wall. This percutaneous method
might have proved more useful if a technique
for using a flexible catheter of adequate lumen

had been available at the time.

The artery exposure technique of catheter-
ization is time-consuming, troublesome and
may present certain risks. The thin-walled poly-
ethylene tube, however, makes percutaneous
catheterization possible, as reported by PEIRCE
in 1951, who passed in the tubing through a
large bore needle. This method was suitable
for aortography via the femoral artery. In the
same year, DoNaLD, KEsMODEL, RoLLINS and
Papbison, employing a similar technique, cath-
eterized the common carotid artery in cere-
bral angiography. The method necessitates the
use of a large bore needle which may make
puncture difficult and limits its use to com-
paratively large arteries, hence PEIRCE’s at-
tempts to catheterize the brachial artery were
disappointing. There is also extra damage to
the artery and, as the hole in the artery is
larger than the catheter, haemorrhage after
removal of the needle may be troublesome. To
prevent bleeding, the needle may be kept in
situ during the investigation; this, however, in-
creases the risk of injury to the patient during
movement.

There is a simple method, however, of using Fig- 1. The equipment. The
a catheter the same size as the needle, and lsmlette.’s removed and the

. , . . eader inserted through the
which has been used at Karolinska Sjukhuset ccqle (eft) and the catheter
since April 1952. The main principle consists (right).
in the catheter being introduced on a flexible
leader through the puncture hole after withdrawal of the puncture
needle. The details are as follows:

Equipment. (Supplied by A. B. Stille-Werner, Stockholm.)

1) A puncture needle with stilette.

2) A flexible rounded-end metal leader with increased flexibility
of its distal 3 cm.

3) A polyethylene tube, of the same diameter as the needle, with
an adapter for the attachment of a syringe.

26-—530088. Acta Radiologica. Vol. 39.
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Fig. 2. Diagram of the technique used. a) The artery punctured. The needle pushed

upwards. b) The leader inserted. ¢) The needle withdrawn and the artery compressed,

d) The catheter threaded on to the leader. e) The catheter inserted into the artery.
f) The leader withdrawn.

The leader should have a diameter slightly less than the bore of
the needle and the catheter, so that it is capable of passing through
both, and should be at least 8—9 cm longer than the latter; on the other
hand it should just fit the lumen of the catheter (Fig. 1). The tip of the
catheter may be cut before use as shown in Fig. 2.

Technique (see Fig. 2).

a) After local anaesthesia, the artery is punctured percutaneously
at a relatively small angle.

After puncture it is best to rotate the needle 180° and push it a little
into the artery using the bleeding as a guide to ensure that the needle
remains in the artery. Puncture of arteries smaller than the femoral
artery is facilitated by using an inner needle as a guide over which the
outer needle is directed into the artery.

b) The supple tip of the leader is inserted a very short distance
into the lumen of the artery through the needle.

¢) The leader is held in place and the needle removed.
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Fig. 3. Hypoplastic lower pole of the right kidney. Blood supply from two branches_of
a small aberrant artery. Catheter inserted through the right femoral artery with tip 2 em
below the renal arteries.

At this moment bleeding should be controlled by pressure on the
artery proximal to the puncture site, because the diameter of the leader
is smaller than the hole in the artery.

d) The catheter is threaded on to the leader; when the tip reaches
the skin the free end of the leader must protrude from the catheter.

e) The catheter and leader are gripped near the skin through which
they are inserted. The catheter enters the artery easily as an opening
has already been made by the needle. The catheter and leader are pushed
just far enough to ensure that the tip of the former is in the lumen of
the vessel.

f) The leader is removed and the catheter directed to the level
required, after good arterial bleeding through the catheter has been
obtained. The unsupported catheter is usually pushed up the vessel
without difficulty, but occasionally the leader must be re-introduced
into the catheter in order to support it. The leader should not be passed
beyond the tip of the catheter.
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This technique is simpler than appears on paper and after a little
practice should present no difficulties. It is important that the leader
passes into the artery easily. When the tip of the catheter enters the
artery, the same resistance is often felt as when puncturing is performed
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