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ABSTRACT

INTRODUCTION

Background: Tunnelled venous catheters improve
venous access in cancer patients, but are associated
with complications. We retrospectively analysed the
outcome of Hickman catheter and Port-A-Cath® (PAC)
insertion in cancer patients from a department of
medical oncology and compared these results with the
literature.

The systemic treatment of malignant tumours often
requires prolonged venous access. Since the introduction
of the tunnelled, partly external central venous catheter by
Broviac et al.,1 its modification by Hickman et al.2 and the
introduction of the totally implantable venous access
device Port-A-Cath® (PAC), the maintenance of adequate
venous access in the treatment of cancer patients has
improved substantially. However, insertion of a Hickman
catheter or PAC is associated with complications. The most
important are infection, thrombosis and pneumothorax,
which occur for the Hickman in 13 to 14.9%,3,4 3.8 to 10%3,4
and 1.6%,3 respectively and for PAC in 2.2 to 9%,4-8 <1 to
16%4-9 and <1 to 1.5%,5,6,8 respectively. In this retrospective
study we analysed the results of Hickman and PAC insertion
in cancer patients from a department of medical oncology
and compare these results with previously published
studies.

Methods: The files of patients in whom insertion of a
Hickman or PAC was planned in the period March 1992
to August 1999 were analysed.
Results: In total, 150 files were evaluated. In 149
patients, 128 Hickman catheters and 38 PACs were
inserted successfully. Complications occurred in 44.6%
of the catheters inserted successfully. Infection (24.1%)
and thrombosis (7.2%) were observed most frequently.
In 66.7% of patients with thrombosis, the catheter tip
was positioned incorrectly. Removal for catheter-related
complications occurred in 47.7%. Of 146 catheter
insertions for which the name of the responsible
(resident) surgeon could be traced, 48 different names
were identified.

P AT I E N T S A N D M E T H O D S

The files of all patients from our Department of Medical
Oncology who participated in clinical studies and received
a Hickman or PAC catheter in the period March 1992 to
August 1999 were acquired. As to the choice for either
Hickman or PAC, a PAC was preferred when long-term
use (i.e. >3-4 months) was expected. Catheter insertion in
patients outside these trials was negligible. The following
data were collected: age, primary tumour, indication for
inserting the catheter, type of catheter, time to removal
of catheter, reason for removal, time to occurrence of
complication and type of complication.

Conclusions: In comparison with other studies, we
found a high incidence of infections and a high removal
rate for catheter-related complications. We confirmed
the relationship between thrombosis and an inadequate
position of the catheter tip. The level of experience of the
(resident) surgeon performing the catheter insertion may
have played a role in the high complication rate.
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patients: 128 Hickman catheters (3 single, 88 double and
37 triple lumen catheters) in 114 patients, and 38 PACs
in 37 patients. Two patients received a Hickman and
subsequently a PAC. All but two catheters were used for
high-dose chemotherapy plus peripheral stem cell infusions,
continuous 5-fluorouracil infusion or interleukin-2 (Il-2).
The reason for intentional removal of catheters could be
traced for 113 Hickman catheters and 19 PACs. End of
treatment or death of the patient was a reason for removal
in 53/113 (46.9%) of the Hickman catheters and 16/19
(84.2%) PACs, respectively. Complication necessitated the
removal of 60/113 (53.1%) Hickman and 3/19 (15.8%)
PACs. Median time to removal was 54 days (range 1-174)
for the Hickman and 142 days (range 12-372) for the PAC.
The incidence of complications was 66/128 (51.6%) for
successfully placed Hickman catheters and 8/38 (21.1%) for
PACs, respectively. Infection, thrombosis, pneumothorax,
accidental removal of the catheter, malpositioning of the
catheter and pain were observed (table 1). The median
time to the occurrence of complications was 34.5 days
(range 0-178) (table 2).
Infection necessitating removal of the catheter occurred
in 40/166 (24.1%) catheters: 38/128 (29.7%) Hickman
catheters and 2/38 (5.3%) PACs. In blood cultures
Staphylococcus aureus was detected most frequently (46%),
followed by Staphylococcus epidermidis (25%). The median
time to infection was 38 days (range 8-141). Within two
weeks after catheter insertion 22.5% of the infections
occurred. The incidence of infections in patients who were
given a Hickman catheter for Il-2 or peripheral stem-cell
transfusion was 31.7%. Hickman catheters placed for
other indications resulted in infections in 20.8% of the
cases.

A diagnosis of catheter infection was made in the case of
high clinical suspicion (i.e. local pain, redness) in combination with fever, necessitating removal of the catheter. In
all patients in whom this diagnosis was made, bacterial
cultures of the catheter tip and/or peripheral blood were
obtained. A catheter infection occurring within two weeks
after insertion was considered to be related to the surgical
procedure. During this period the white blood cell count
was still normal in all our patients.
A diagnosis of catheter-related thrombosis was suspected in
case of symptoms such as impaired catheter flow, swelling
or oedema of the arm or the development of collateral
veins in the shoulder/chest area. This diagnosis had to be
confirmed by ultrasound or phlebography. The presence
of a pneumothorax and the position of the catheter was
checked by means of chest X-rays directly after and on the
morning of the day after catheter insertion. Accidental
removal of the catheter was defined as accidental translocation of the catheter preventing its use.

R E S U LT S

The files of 150 patients were evaluated. All patients were
treated for advanced solid tumours, mainly breast cancer
(30%) and melanoma (27%). Median age was 48 years
(range 19-75 years). All catheters were inserted under local
anaesthesia by surgeons or residents of the Department
of Surgery. Catheter insertion failed in 11 patients leading
to pneumothorax in one. In ten of these patients the
catheter was successfully inserted during a subsequent
session. In one patient further attempts were abandoned.
A total of 166 catheters were successfully inserted in 149

Table 1

Complications after successful placement of tunnelled central venous catheters
COMPLICATION

TOTAL N=166
NUMBER (%)

HICKMAN
N=128
NUMBER (%)

PAC
N=38
NUMBER (%)

40 (24.1)
12 (7.2)
22 (12.4)
6 (3.6)

38 (29.7)
11 (8.6)
21 (16.4)
6 (4.7)

2 (5.3)
1 (2.6)
1 (2.6)
0

Thrombosis

12 (7.2)

9 (7.0)

3 (7.9)

Pneumothorax

4 (2.4)

4 (3.1)

0

Accidental removal

11 (6.6)

11 (8.6)

0

Misplacement
- With removal of catheter
- With revision of catheter

6 (3.6)
3 (1.8)
3 (1.8)

4 (3.1)
3 (2.3)
1 (0.8)

2 (5.3)
0
2 (5.3)

Infection with removal of catheter
- Positive local cultures*
- Positive blood cultures**
- Negative cultures

Pain
Total number of complications

1 (0.6)

0

1 (2.6)

74 (44.6)

66 (51.6)

8 (21.1)

* Catheter tip of pocket PAC, ** peripheral blood or blood from venous catheter.
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Table 2

Time to occurrence of catheter-related complications in days
COMPLICATION

TOTAL
MEDIAN (RANGE)

HICKMAN
MEDIAN (RANGE)

PAC
MEDIAN (RANGE)

Infection with removal of catheter1
- Positive local cultures*
- Positive blood cultures**
- Negative cultures

37.0 (19.0-95.0)
36.5 (8.0-141.0)
61.5 (30.0-98.0)

37.5 (14.0-95.0)
33.0 (8.0-105.0)
61.5 (30.0-98.0)

10.0
141.0

Thrombosis

40.0 (8.0-178.0)

40.0 (8.0-145.0)

176.0 (23.0-178.0)

1.0 (0-2.0)

1.0 (0.0-2.0)

-

24.0 (2.0-89.0)

24.0 (2.0-89.0)

-

2.0 (1.0-36.0)

1.0 (1.0-1.0)

19.0 (2.0-26.0)

Pneumothorax
Accidental removal
Misplacement
- With revision of catheter
1

The time indicated is time to occurrence of symptoms of fever and/or local inflammation, * catheter tip of pocket PAC, ** peripheral blood or blood from
venous catheter.

Thrombosis was diagnosed in 12 (7.2%) cases, 9/128
(7%) in Hickman catheters and 3/38 (7.9%) in PACs. All
patients were treated with anticoagulants and in case of a
PAC the catheter was left in situ. In 8/12 (66.7%)
patients with thrombosis, the chest X-ray taken after
insertion showed an incorrect position of the catheter tip
with all of the distal part of the catheter in a horizontal
position.
Pneumothorax was not a reason for removal of catheters
and was treated conservatively in half of the cases.
Accidental removal of the catheter was observed in 11/128
(8.6%) of the Hickman catheters. Six of these removals
occurred after the three-week period, which is supposed
to be sufficient for adequate fixation of the catheter to the
surrounding tissue. No accidental removals were observed
for PACs. In 4/128 (3.1%) of the Hickman catheters and
2/38 (5.3%) of the PACs, the catheter tip was inadequately
positioned leading to removal of three Hickmans.
Shoulder and neck pain occurred in one patient with a
PAC necessitating its removal which lead to improvement.
The adequate position of the PAC was confirmed radiologically.
Of 146 catheters inserted the name of the responsible
(resident) surgeon could be traced. Forty-eight different
names were identified. The maximum number of catheters
inserted by one (resident) surgeon was 12. In 20 cases the
responsible (resident) surgeon could not be traced.

Other studies report a complication rate between 32.1 to
47.6% for Hickman catheters3,4 and 12.8 to 53.0% for
PACs.4-8 In our study Hickman catheters show a higher
total incidence of complications (51.6%), due to a larger
number of infections (29.7%) and accidental removals
(8.6%). In recent studies these complications were
observed in 13.0 to 14.9% and 0.8%, respectively.3,4
The high incidence of infections in our population can
be partly explained by the increased risk for infection
associated with treatment with interleukin-211 due to a
reduced function of granulocytes12,13 or with prolonged
granulocytopenia after high-dose chemotherapy. However,
22.5% of the total incidence of infections occurred within
two weeks after placement of the catheter. During this
period a severe granulocytopenia had not yet been observed
in our patients. Therefore, in these cases a relation between
infection and the insertion procedure is suspected.
The type of dressing applied to the catheter site has also
been suggested to influence the incidence of catheterrelated infection. The application of occlusive plastic
dressings instead of gauze dressings to the insertion site
would increase the risk of infection by producing a warm,
moist environment that facilitates bacterial growth. This
hypothesis was confirmed in a large meta-analysis.14
However, these conclusions may not be applicable to the
more recently introduced non-occlusive transparent
dressings.15 In our department’s protocol it is recommended
to use sterile gauzes instead of non-occlusive transparent
dressings when the insertion site is moist or the patient
is perspiring heavily.
There is conflicting evidence on the value of prophylactic
antibiotics given prior to insertion of central venous catheters.3
Although studies have shown a reduced risk of infection
after antibiotic prophylaxis, this benefit may particularly
apply for specific patient groups, such as patients who are
neutropenic at the time of infection.16 The patients in our
series did not receive prophylactic antibiotics.

DISCUSSION

Venous catheters like the Hickman and PAC are often used
in cancer patients. However, the use of these catheters is
not without complications. Previously, we reported the
incidence of spontaneous rupture of central venous
catheters in relation to their position at the thoracic outlet.10
This complication did not occur in the present series.

Koolen, et al. Single-centre experience with tunnelled central venous catheters in 150 cancer patients.
NOVEMBER 2002, VOL. 60, NO. 10

399

implicating a much more prolonged period at risk for
this event.
The incidence of pneumothorax in our series is higher
compared with a previous large study,3 3.1 versus 1.6%,
respectively. Several patients were diagnosed with pneumothorax the day after insertion while the chest X-ray directly
after insertion was normal. This underscores the need of
delayed chest X-ray control.
In our series catheter-related pain occurred only once
with a PAC and not with Hickman catheters. In a large
prospective study late-onset shoulder pain was observed
in 4.8% of the patients with Hickman catheters.21
Shoulder pain is associated with an increased risk of
thrombosis and infection and may in some cases be due
to extravasation of chemotherapy along a fibrin sleeve
around the catheter.22 In all patients complaining of pain,
radiological and microbiological investigations are advocated
to exclude thrombosis and infection.21
Several studies have confirmed the relation between
experience of the surgeon and the incidence of complications.3,9,21,23 Therefore, the low number of catheters that
were inserted per surgeon (mostly residents) may be a
causative factor in the high complication rate in our
series. In training hospitals, as our institute, a strict
supervision of an experienced surgeon is therefore
recommended.

In our series only clinically significant catheter-related
infection necessitating removal of the catheter has been
scored. Since the central venous catheter is often the only
access for administration of chemotherapy, its preservation
in situ is of great importance. By administration of systemic
antibiotics or an ‘antibiotic lock’ control of infection could
be achieved while leaving the catheter in situ.17 However,
when fever is present as a sign of systemic infection, we
recommend prompt removal of the catheter in this patient
category which may develop granulocytopenia or reduced
function of granulocytes.
S. aureus and S. epidermidis were the micro-organisms
cultured most frequently in our series, which is confirmed in other studies.3,4,7,8 Although coagulase-negative
staphylococci are becoming more frequent than S. aureus
as the cause of catheter-related infection,18 in some series,
like ours, S. aureus is still the major cause.19
The accidental removal of catheters was restricted to
Hickman catheters and is likely to be caused by the
presence of an external part of the catheter, which is prone
to accidental manipulation. The observation that more
than half of the catheters were accidentally removed after
the three-week period, which is supposed to be sufficient
for adequate fixation of the catheter to the surrounding
tissue, could be explained by the fact that all patients
received cytotoxic or immunosuppressive therapy. This
might have caused delayed granulation around the
catheter tip, delaying catheter fixation. Manipulation of
the catheter should therefore be reduced as much as
possible for at least three weeks after insertion and
should be performed with great care.
Our reported incidence of thrombosis is comparable with
previous studies.3-9 We,20 as well as others,4,8,9 have
described a correlation between an inadequate insertion
depth of the catheter tip and thrombosis of the subclavian
vein. When the catheter is not inserted to an adequate
depth and remains in the brachiocephalic vein, the chest
X-ray shows a horizontal course of the distal part of the
catheter instead of a vertical course in the superior caval
vein towards the right atrium. This inadequate position
causes an increased contact of the catheter tip with the
vessel wall, possibly causing endothelial damage. This
endothelial damage could explain the increased incidence
of thrombosis. In our present study we found that the
catheter was inadequately positioned in 66.7% of
patients with a thrombosis. In one study the correction of
an inadequate catheter position reduced the incidence of
thrombosis from 4.3 to 1.0%.9 Thrombosis occurred
much later in patients with PACs compared with Hickman
catheters (table 2). However, these results should be interpreted with caution because the incidence of thrombosis in
patients with a PAC was quite low and the period of insertion
for PAC was much longer compared with the Hickman
catheter (median of 142 versus 54 days, respectively),

CONCLUSION

In conclusion, in comparison with the literature, we found
a comparable total incidence of complications for PACs,
but a higher incidence for Hickman catheters. For the
Hickman catheter this was explained by a higher incidence
of infections and pneumothorax in our series. We consider
the high rate of catheter removal as a result of complications
in our series not acceptable. The inexperience of surgeons
in training who were responsible for the procedure of
catheter insertion may have played a role in this. These
data have resulted in a more stringent supervision of this
procedure by experienced surgeons in our hospital.
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