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Hospital Practice

A safe and simple technique for exchanging central venous
catheters
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Summary: A safe and simple technique for exchanging central venous catheters is herein described.
Our technique is based on a modification of Seldinger's method, in which a new outer sheath is introduced
over the previous catheter as a guidewire in order to simplify the exchange ofcentral venous catheters. This
technique can be successfully performed by new residents and can be applied to the exchange of clotted
catheters.

Introduction

Since the introduction of percutaneous subclavian
venepuncture, this venous access has become wide-
ly accepted as the route of choice for long-term
hyperalimentation and short-term haemodialysis.
The subclavian vein catheter can usually be insert-
ed within 20 minutes at the bedside without any
difficulty. However, major complications such as
pneumothorax, which is related to the insertion
technique ofthe cannula, occurs at a rate ofaround
4%,'13 and a misdirection of the catheter tip into
the internal jugular vein has been reported to occur
in up to 11.5% of all insertions.4 An exchange of
catheters is also sometimes necessary due to comp-
lications such as either a clotted catheter. Even at a
second insertion, the procedure poses the same
risks oftechnical complications. We herein report a
safe and simple technique for exchanging the
subclavian vein with a modification of Seldinger's
technique in order to minimize the abovemention-
ed risks.

Technique

The Medicut® UK-1I catheter kit (Argyl, Tokyo,
Japan) has been used for central venous access. The
urokinase is immobilized on the catheter to prevent
thrombus formation,5-7 and the size of sheath, of
course, is fit to exactly match the catheter.
The patient is placed in a 200 Trendelenburg

position to reduce the risk of air embolism, and the
head is then directed forward or turned slightly to

the opposite side. The wide area around the
insertion site is then strictly prepared with sufficient
iodine and draped, while paying special attention
to the sterilization of the old catheter itself. A
minimal amount of local anesthetic should be used
around the insertion site of the catheter. The
catheter is clamped above the skin, and about 5 cm
of the clean subcutaneous part of the catheter is
withdrawn and then cut at the distal portion of the
clamp. Next, a new outer sheath of the puncture
needle, which is ideally the same as that used the
previous time, is put over the line. At this moment,
the catheter itself plays an important role as a
guidewire as in Seldinger's technique. While one
hand holds onto the external end of the catheter,
the other hand grips the outer sheath and advances
the outer sheath over the catheter with a rotating
movement through the previous subcutaneous tun-
nel into the intravascular space (Figure 1). After
advancing the outer sheath into the vein, the
catheter is withdrawn and then a syringe is attached
to the sheath. After checking the smooth venous
return, a new catheter is inserted into the superior
vena cava through the sheath. The entire 15 cm
long catheter should be advanced while turning the
patient's head strongly towards the operator in
order to prevent any misdirection ofthe catheter tip
into the internal jugular vein. The catheter is then
once again anchored at the exit site with a suture of
3-0 silk.

Discussion

We have performed this type of procedure to
replace many catheters, which had generally either
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Figure 1 Advancing a new outer sheath over the
previous clotted catheter. A new outer sheath is advanced
over the previous clotted catheter as a guidewire into the
subclavian vein with a rotating movement.

developed clots inside the catheter lumen, or had
been misdirected into the internal jugular vein.
The technique for changing catheters using a

guidewire has been widely accepted-" Pettigrew
tala advocated that the replacement of catheters

over a guidewire is a safe and convenient way of
establishing whether sepsis is catheter-related, and
recommended that if more than 1,000 colony-
forming units of microbial organisms are cultured

from a catheter tip following a guidewire change,
the new catheter should be removed, and if fewer
than 1,000 colony-forming units of those are
found, the patient is unlikely to have catheter-
related sepsis and another source should be sought.
Regarding long-term catheter management, Eyer
et al.'2 stated the general guideline that it is better
not to change catheters routinely; to exchange by
guidewire, when new catheters are indicated; and, if
there is evidence ofa skin insertion site infection, to
insert a catheter at a new site.
On the other hand, there have been no reports

discussing changing catheters using our technique
of applying a sheath over the catheter. Our techni-
que can be used even in situations where the
catheter is obstructed by a clot inside the catheter
lumen. In such situations, the technique of chang-
ing catheters using a guidewire loses its efficacy.

Regarding catheter-related sepsis, in principle,
we have never applied this technique to exchanging
catheters when catheter-related sepsis is suspected.
Furthermore, we are used to checking the catheter
tip for infection, and the new catheters are removed
whenever a culture is positive.

This technique takes only about 5 minutes to
carry out, and even new residents can perform the
manoeuvre successfully. Moreover, there were no
complications related to reinsertion, that is, for
placement outside of the vein or the misdirection of
the catheter.
As our technique uses the previous catheter as a

guidewire, it is effective even in situations without
fluoroscopy as well as when the previous catheter is
determined to be too small for the insertion of a
true guidewire. It should not be forgotten, how-
ever, that this technique should not be applied in
situations where there is the possibility of catheter
infection.
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