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Clinical experience  
with a fine kink-resistant 
pleural drain

What reasons prompted you to 
change to a set using the Seldin-
ger technique for chest drainage? 
Before introducing the Seldinger 
Pleural Drainage Set from TRACOE, 
the set that we used to drain serous 
pleural effusions in our hospital con-
tained a hefty Ch 11 puncture needle. 
A fine Ch 9 catheter was then intro-
duced into the pleural space through 
this needle, employing a technique 
similar to the one previously used to 
insert a single-lumen central venous 
line. The relatively large needle, 
which inevitably also had to be sharp 
to cut through the tissues, repeatedly 
led to significant bleeding into the 
chest, even when we paid great 
attention to the course of the blood 
vessels in the intercostal spaces. It 
was a problem in elderly patients in 
particular, as their intercostal spaces 
are sometimes so narrow, due to 
skeletal compression, that the needle 
only just fits through.

We found the rate of such compli-
cations to be unacceptable, so we 
began looking for an alternative. 
Even at that time, the Seldinger 
technique was already widely used 
for introducing central venous lines 
and for arterial catheterisation, but 
there still weren’t any sets designed 
especially for draining serous effu-
sions in adults. With the Seldinger 
technique, only a thin wire is advan-
ced through the puncture needle 
into the space to be drained and 
not the catheter itself. This means 
that a considerably finer needle 
can be selected for the procedure. 
A dilator is then passed over the 
guidewire to bluntly widen the 
approach until the actual catheter 
can be inserted. This initial punctu-
ring with a finer needle and the 
subsequent blunt dilatation of the 
pathway considerably reduce the 
risk of bleeding during access.

For a long time, we managed with a 
set using the Seldinger technique, 
which had actually been developed 
for inserting a Ch 10 chest drain in 
infants. However, as could be 
expected, the needle was often too 
short for use in adults and the cathe-
ter was at the limit of its length. 
Moreover, similarly to the one we 
used previously, this catheter also 
kinked very easily, so that no fluid 
flowed out despite it being in the 
correct position and, as a result, it 
often became occluded. In our 
search for a better set, we came 
across one that had been develo-
ped for the drainage of serous effu-
sions in adults using the Seldinger 
technique and had a sufficiently 
long puncture needle and a suffici-
ently long dilatator. However, we 
weren’t really satisfied with this set 
either. The Seldinger wire could not 
be advanced with the thumbs and 
was not adequately resistant to kin-
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king. The catheter also kinked very 
easily, stopping any further flow and 
becoming blocked. In addition, the 
adapter provided was not compa-
tible with the drainage system that 
we use and we always had to impro-
vise the connection.

Then we found the Seldinger Pleural 
Drainage-Set from TRACOE, which 
in our opinion essentially overcomes 
the weaknesses described earlier. 
The use of a Tuohy needle, which 
tends to displace rather than cut 
through tissue, further reduces the 
risk of bleeding during the puncture 
procedure. In addition, you get a 
very good feel for the layers pene-
trated and the graduated markings 
on the needle make it easier to con-
trol the depth of the puncture. The 
Seldinger wire, which can be 
pushed in easily with the thumbs, is 
a high-quality nitinol wire that does 
not kink even when the dilatation is 
difficult. The Ch 12 catheter is suf-
ficiently wide to allow a good flow 
rate, but also sufficiently fine to be 
advanced easily after the dilatation. 
The special feature of this catheter, 
unlike any other catheter on the mar-
ket, is its spiral reinforcement. This 
spiral makes the catheter extremely 
kink resistant, but still MRI safe, as 
the spiral is made of synthetic mate-
rial. A very welcome side effect, as 
far as the user is concerned, is that 
the slight unevenness of the sur-
face, due to the plastic spiral, makes 
it easier to fix the catheter when 
suturing it in place.

A collection bag supplied with the 
set can be attached to the Luer lock 
end of the catheter or you can con-

nect a standard drainage system via 
a funnel adapter, which is also sup-
plied with the set.

How long have you been using 
this technique on a regular 
basis?
We started to use the set regularly 
on the anaesthetic interdisciplinary 
intensive care unit (ICU) in the 
middle of 2015. The similar alterna-
tive set was still available and we 
were given no guidelines on which 
set we should use. The new set very 
quickly became the favourite with 
the users: specialty trainees, spe-
cialists and consultants on the inten-
sive care unit. News of the use of the 
set spread rapidly by word of mouth 
from our unit to other departments, 
such as thoracic surgery, surgical 
and medical intermediate care (IMC 
Wards), general medical and neuro-
logical intensive care and palliative 
care wards. We now anticipate that 
at least one set will be required per 
bed per month on our interdiscipli-
nary intensive care unit.

Was it difficult to implement the 
new technique in house? 
It was not at all difficult to implement 
the new technique in house. Every 
doctor who has ever worked on an 
ICU or IMC unit, whether as anaes-
thetist, surgeon or physician, is fami-
liar with the Seldinger technique, 
which means that every doctor 
using such a chest drainage set for 
the first time is already acquainted 
with the underlying technique. 
Despite the available alternatives, 
this set was so preferred by the 

users that within the space of just 
one year, it was the only one being 
used for the relevant indications in 
all the fields where it had been intro-
duced. The set spread to neighbou-
ring departments on its own, so to 
speak, either by word of mouth or 
through doctors, who had been able 
to use the set during their training 
with us and subsequently introdu-
ced it into their own departments.

Did you hold special training  
sessions?
There were no special training sessi-
ons, as they were anyway not neces-
sary. As the set is based on the well-
known Seldinger technique, it is suf-
ficient for a new user to observe the 
insertion of one drain and then per-
form the procedure once under the 
supervision of an experienced user 
to be able to use the set safely. 
Before using the set for the first time, 
it is also very helpful to watch the 
video that can be accessed on You-
Tube or on the TRACOE website.
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Do you have any particular recom-
mendations for using the set?
It is essential that doctors wanting to 
perform the procedure carry out an 
ultrasound scan beforehand. They 
must be absolutely certain that they 
can reach the effusion from the 
selected puncture site without inju-
ring important structures within or 
outside the chest or in the abdomen, 
even when the needle goes in a bit 
too deeply or deviates slightly from 
the intended direction. After the 
ultrasonography, the patient must 
remain in exactly the same position, 
so that the effusion doesn’t move. 
Alternatively, the procedure can be 
carried out under direct ultrasound 
guidance. If there’s any doubt about 
the safety of the procedure in a 
given situation, you should pay 
attention to these gut feelings and 
seek the advice of a more experien-
ced colleague or not insert the drain. 
Patients often benefit only little or not 
at all from having small effusions 
drained and every drainage proce-
dure carries basic risks.

It is not a particularly helpful to insert 
the catheter to its maximum depth, 
as it may then lie deep in the pleural 
fissure, where it could possibly drain 
rather poorly. On average, we insert 
the catheter to about 15 cm from the 
level of the skin and, before fixing, 
use the syringe provided to check 
whether the effusion will drain wit-
hout difficulty.

Have you observed any  
complications?
In principle, any set used for thora-
centesis can give rise to complicati-

ons. In our hospital, we have had 
one case where the lung was injured 
and one case where the spleen was 
injured. In both cases, the cause 
was user error, as the safety measu-
res, which I mentioned earlier, were 
not strictly observed. In one case, 
the patient’s position changed after 
the ultrasound and in the other case, 
an attempt was made to drain a 
small effusion without direct ultra-
sound guidance.

Have you noticed anything diffe-
rent from the patient’s point of 
view?
Compared with inserting a classic 
chest drain, the Seldinger pleural 
catheter is associated with far fewer 
adverse effects. After a local anaes-
thetic, the patient feels only mode-
rate pain and a sensation of pres-
sure; additional sedation is not 
required for the procedure. As the 
catheter can’t kink, even when pati-
ents lie on it, it means more freedom 
regarding their positioning in bed, 
which is a particular advantage for 
patients, who are confined to bed 
for several days. The catheter is 
very narrow, so that, when no longer 
required, it can be pulled out quite 
easily without leaving a hole that has 
to be closed with a suture. The scar 
left after removing the catheter is 
much less obtrusive than with a 
classic chest drain, where the 
wound has to be closed with a 
mattress suture, which usually lea-
ves a noticeable scar. A smaller scar 
is a particularly important issue for 
younger patients.

A fine flexible catheter – is the flow 
comparable with that through a 
wider drain?
The catheter diameter is certainly 
adequate for draining a serous effu-
sion. The offset arrangement of the 
drainage holes means that at least 
one or two openings are always in 
contact with the effusion, as long as 
the catheter has not been inserted so 
deeply that it becomes jammed in 
the pleural fissure. The resistance to 
kinking ensures a patent lumen at all 
times, so the catheter does not 
become occluded. If it does ever 
become blocked, as may happen on 
occasion from a small clot or frag-
ment of tissue, for example, it is easy 
to irrigate with sterile solution via the 
three-way tap.

Is it possible to administer medi-
cation through the catheter?
There is no problem with administe-
ring medication under sterile condi-
tions through the supplied three-way 
tap.

For which indications do you now 
use the set?
Once a technique is known to work 
well, users tend to extend the indi-
cations for its use. We started by 
using it to drain serious effusions. 
Then we learned that the serosan-
guineous effusions, which we repea-
tedly see after cardiac surgery, can 
be drained well with this set, as long 
as there are no large clots present in 
the effusion, which is anyway rarely 
the case. 
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In the meantime, we have also used 
this catheter to drain cases of hae-
mothorax. It functions extremely 
well, as long as the blood has not 
already coagulated. If large clots 
have formed in a haemothorax, a 
large gauge Ch 32 or Ch 36 drain 
will no longer work, as even these 
catheters will become blocked by 
the clots.

A pneumothorax can also be relie-
ved using this catheter. We were 
amazed when we determined that 
more than 5 litres of air could be 
drained through this CH 12 catheter 
with 20 mbar suction using a stan-
dard commercially available pump, 
which is sufficient for most cases of 
pneumothorax. However, when 
inserting the needle, you have to 
make sure that the lung is suffici-
ently far away from the chosen 
puncture site beneath the pleura 
and not, for example, held by adhe-

sions. In such cases, ultrasonogra-
phy is not sufficient for reasons of 
methodology and the safety of the 
procedure can only be ensured by 
chest X-rays or, better still, by a CT 
scan.

What, in your opinion, are the con-
traindications?
You should never use the set, if you 
can’t be sure of a safe puncture and 
there is a danger of injuring any 
structures within the chest or abdo-
men. The set is not suitable for drai-
ning loculated effusions, as only the 
effusion within the punctured cham-
ber can be drained; the catheter will 
not open septa. The set is also not 
suitable for effusions that contain 
large particles, such as clots, which 
may block the catheter. The pres-
ence of a coagulation disorder 
requires a careful risk/benefit 
assessment. In cases of doubt, the 

clotting potential should be brought 
to the necessary level with prior 
replacement therapy, if there is an 
urgent indication for a chest drain.


