
INTRODUCTION

Various prolonged vascular access devices (PVADs)
are widely used in the management of patients with
malignancy (1-5), fluid and electrolyte imbalances
(6), malnutrition (7) and renal failure (8). Since
repeated venous puncture is a painful and anxious
experience, the use of vascular access (VA) devices
provides a better solution for the problem of VA
(5). Although PVAD use appears to be safe, com-
plications during implantation or during long-term
therapy can arise. In this study, we attempted to de-
termine the immediate and long-term complica-
tions of PVADs and their management.

METHODS

Between February 1993 and June 2004, 225 PVADs
were placed in 217 patients. Patients had difficult ve-
nous access and frequent need of venipuncture for
the administration of chemotherapy, fluids, or blood
products. The records of the patients were analyzed
retrospectively with regard to implantation complica-
tions and complications in the course of PVAD use
and the management of the complications. The type
of devices used, and the indication for placement and
the side of implantation were recorded. Patients re-
quiring PVAD removal and the reason for removal
were identified. 
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Abstract: Purpose: Although prolonged venous access devices (PVADs) are used in case prolonged intravenous
therapy is required, implantation and use of these devices is associated with complications. The purpose of this
study was to evaluate perioperative and long-term complications associated with PVADs and the management of
these complications.
Methods: A retrospective review was undertaken of 225 PVADs implanted in 217 patients from February 1993 to
June 2004. This included 144 single-lumen port infusion systems, 49 single-lumen Hickman® catheters and 32
double-lumen Groshong® catheters. The PVADs were inserted using either the percutaneous Seldinger method
(n=183) or cutdown access to the subclavian vein (n=42). Indications for placement were as follows: chemother-
apy in 66.2% of patients, drug-infusion treatment in 31.6% of patients and total parenteral nutrition in 2.2% of
patients.
Results: Perioperative complications occurred in 13 patients (5.7%): catheter malposition in seven patients
(3.1%), pneumothorax in three patients (1.3%), hemorrhage in two patients (0.9%) and catheter embolization
in one patient (0.4%). Long-term complications appeared in 15 patients (6.6%): infection in five patients (2.2%),
thrombosis in three patients (1.3%), extravasation in three patients (1.3%), and catheter fracture in four patients
(1.8%). The fractured fragments were removed by the Amplatz® snare device. In 10 patients (4.4%) only were
PVADs removed prior to completion of the intended therapy. Indications for removal were catheter infection in
five patients (2.2%) and catheter fracture in five patients (2.2%). 
Conclusions: PVAD implantation is associated with some risk of serious perioperative and long-term complica-
tions. Care of the catheter and the patient should be maintained with the proper and immediate evaluation of
the perioperative and long-term complications. (The Journal of Vascular Access 2004; 5: 174-8)

Key words: Venous access devices, Complications, Management

1129-7298/174-05$15.00/0 © Wichtig Editore, 2004

. .



175

Yildizeli et al

Procedure for subclavian catheterization

The patient was placed in a supine position. The
physician decided the side of skin puncture, pri-
marily the right side. The ipsilateral anterior supe-
rior region of the chest was shaved and sterilized
with povidine-iodine. The patient was sedated or lo-
cal anesthesia with 1% lignocaine was injected at
the infraclavicular puncture side. The subclavian
vein was punctured with a proper gauge needle, 2-
3 cm medial to the midpoint of the clavicle. A
guidewire was passed through the needle into the
vein and the needle was removed. A vein-dilator was
passed over the guidewire. The guidewire was then
removed and the catheter passed over the wire un-
der fluoroscope guidance. The distal tip of the
catheter was passed through the subcutaneous tis-
sue with the help of a tunneler approximately 3-4
cm caudal to the puncture site. The correct
catheter position was maintained by the fluoro-
scope when the catheter tip was seen in the superi-
or vena cava (SVC) and by the free flow of blood
through the catheter into the syringe. If the PVAD
was a port infusion system, the distal tip was con-
nected to the infusion system, which was also
placed subcutaneously. After the procedure, a chest
X-ray was performed to determine the position of
the PVAD catheter tip and to exclude pneumotho-
rax. 
PVAD-related complications were categorized as pe-
rioperative complications (catheter tip malposi-
tion, pneumothorax, hemorrhage associated with
PVAD implantation or removal and catheter em-
bolization) and long-term complications (infec-
tion, thrombosis, extravasation, catheter tip migra-
tion, pain at the PVAD reservoir, and port inacces-
sibility).
Patients were followed either until their PVAD was
removed or until their death. This ranged from 1
month to >4 yrs.

RESULTS

Of the 225 implantations, 113 were females
(50.2%), 112 males (49.8%). Mean age was 50 yrs
(range 5-88, SD 15.5). The PVADs included 144 sin-
gle-lumen port infusion systems, 49 single-lumen
Hickman® catheters and 32 double-lumen
Groshong® catheters. The PVADs were inserted us-
ing either the percutaneous Seldinger method
(n=183) or cutdown access to the subclavian vein
(n=42). 
Table I shows the patient characteristics and indica-
tions for PVAD implantation and removal. The av-

erage duration over which a PVAD remained in
place was 260 days (range 7-1550 days). Indications
for placement were as follows: chemotherapy in 149
patients (66.2%), drug-infusion treatment in 71 pa-
tients (31.6%) and total parenteral nutrition in five
patients (2.2%). 
Post-operative complications occurred in 28 pa-
tients (12.4%) (Tab. II); of these, 13 were periop-
erative and 15 were long-term complications.

TABLE I - PATIENT CHARACTERISTICS AND INDICA-
TIONS OF PVAD IMPLANTATION AND RE-
MOVAL

Number of patients 217

M/F ratio 0.99

Mean age in yrs (range) 50 (5-80)

Number of implanted PVADs 225

Side of venipuncture (right/left) 194/31

Type of implantation

Open surgery 42

Seldinger method 183

Indication for implantation (%)

Chemotherapy 66.2 (n=149)

TPN/fluid i.v. 2.2 (n=5)

Drug infusion 31.6 (n=71)

Indications for removal (%)

Completion of therapy 70.2 (n=158)

Complications 4.4 (n=10)

Catheter infection 2.2 (n=5)

Fracture of the catheter 2.2 (n=5)

TABLE II - COMPLICATIONS ASSOCIATED WITH THE
IMPLANTATION AND USE OF PVADs

Perioperative complications (%)
Malposition of catheter 3.1 (n=7)
Pneumothorax 1.3 (n=3)
Hemorrhage 0.9 (n=2)
Catheter embolization 0.4 (n=1)

Long-term complications (%)
Infection 2.2 (n=5)

Exit-site infection 1.8 (n=4)
Pocket infection 0.4 (n=1)

Extravasation 1.3 (n=3)
Catheter thrombosis 1.3 (n=3)
Fracture (tip migration) 1.8 (n=4)



176

Complications of venous access devices

Catheter tip malposition was the most common
perioperative complication (3.1%). Five out of
seven malpositioned tips were located in the
right ventricle, one in the axillary vein and one
in the contralateral subclavian vein. The tips lo-
cated in the ventricle were slightly withdrawn to
place the catheter in the SVC. The axillary and
contralateral subclavian placements were cor-
rected by repeating the whole procedure. Iatro-
genic pneumothorax was observed in three pa-
tients (1.3%), two of whom required tube thora-
costomy. Hemorrhage related with PVAD im-
plantation was observed in two patients (0.9%),
one due to heparizination overdose and the oth-
er due to a capillary leak whilst preparing the
pocket. In one patient (0.4%), the catheter
sheath detached from the subcutaneous port
and embolization to the right upper lobe pul-
monary artery occurred. 
Regarding the long-term complications, catheter-
related infections were seen in five patients
(2.2%); of these five, four (1.8%) were exit-site in-
fection and one (0.4%) was an isolated pocket in-
fection. Catheter-related sepsis was not seen in any
of the infected patients. The causative microor-
ganism was Staphylococcal species in four out of
five infections. All the infected PVADs were re-
moved.  
In three patients (1.3%), catheter thrombosis oc-
curred and was successfully treated by heparin
and oral anticoagulant drugs and catheter func-
tion restoration was achieved.  
Extravasation occurred in three patients (1.3%)
and comprised subcutaneous leakage of the cy-
tostatics at the port site. Local symptoms includ-
ed erythema and edema, without ulceration or
necrosis. All were treated conservatively and in-
fusion was restarted successfully. 
Catheter fracture occurred in four patients
(1.8%). Catheter fractures were suspected by the
failure to aspire blood and detection on a chest
X-ray. Three of the four fractured catheters did
not migrate and the tips were located in the SVC
after 126, 140 and 154 days of implantation. The
remaining fourth broken catheter segment mi-
grated to the left upper lobe pulmonary artery
175 days after implantation. All of the patients
were asymptomatic. In all cases, the fragments
were removed with the Amplatz snare device by
catheterization under local anesthesia via the
femoral vein.   
There were 10 PVADs (4.4%) removed prior to
therapy completion. Indications for removal
were catheter infection in five patients (2.2%)
and catheter fracture in five patients (2.2%). 

DISCUSSION

VA problems ceased dramatically after the intro-
duction and development of long-term VA devices
(5, 9-15). When the patient receives long-term
chemotherapy regimens, progressive venous sclero-
sis makes drug infusion a heavy burden. For oncol-
ogy patients and for those who need VA, central ve-
nous catheters (CVCs) appear to be a reliable treat-
ment of choice. 
Dudrick et al first described CVCs (12). The intro-

duction of externalized tunneled venous catheters
by Broviac et al (13) and Hickman et al (14) was fol-
lowed by the invention of subcutaneous im-
plantable ports in 1982 (15). PVADs have become a
safe, reliable and a potentially better solution to the
problem of VA, associated with low complication
rates (1-6). Although the advantages of PVAD use
outweigh the disadvantages (1), PVAD-related com-
plications can be very serious (3). In this study, the
overall incidence of PVAD-related complications
was 12.4% and two types of complications were dis-
tinguished: immediate perioperative (5.8%) and
long-term complications (6.6%). Immediate ad-
verse events consisting of pneumothorax, hemor-
rhage, catheter malposition and catheter emboliza-
tion range between 1.7 and 20.5% (16, 17), and the
rates of late complications consisting of infections,
thrombosis, extravasation and catheter fracture
have been described as 0.0-55.5% in the literature
(16).    
Pneumothorax, hemorrhage, catheter malposition
and embolization were observed in 1.3, 0.9, 3.1 and
0.4% of patients, respectively. The occurrence of
immediate complications was similar to that report-
ed by Lefrant et al (17) (immediate complications
20.5%, catheter tip misplacement 4.2% and pneu-
mothorax 3.1%). More than one venipuncture was
predictive of immediate complications (17). In our
pneumothorax cases, patients had more than one
venipuncture and they were all slim. As the risk of
immediate complications increases after the failure
of the second venipuncture attempt (17), Mans-
field et al showed that a new operator could suc-
cessfully catheterize the subclavian vein in 73.6% of
cases (18). Although this can be attempted in these
cases, Doppler guidance is helpful in successful
venipuncture (17).   
The ability to monitor each step of the procedure
fluoroscopically avoids catheter tip malpositioning.
Fluoroscopic assistance and appropriate guidewire
usage prevent this difficulty. When anatomical land-
marks are used instead of fluoroscopic guidance
failure rates range from 2.5-8% (19). In our group,
the catheter malposition rate was 3.1%. The tips lo-
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cated in the ventricle (5/7) were slightly withdrawn
to place the catheter in the SVC. The catheter tips
located at axillary (1/7) and contralateral subcla-
vian veins (1/7) were corrected with repositioning
the catheters by repeating the whole procedure.
In our study, three patients (1.3%) had catheter
thrombosis and this is comparable with results in
the literature, which vary from 0-16% (4, 5, 16). All
three catheter tips were located too proximally in
the SVC. Heparin infusion and oral anticoagulant
drugs restored catheter function.
Five cases of PVAD-related infectious complications
(2.2%) were documented; four (1.8%) were exit-
site infections and one (0.4%) was an isolated pock-
et infection. No catheter-related sepsis was docu-
mented. In four of the five cases, the infective or-
ganism was Staphylococcal species. In the litera-
ture, PVAD-associated infection rates range from
0.6-27% (3, 5, 9, 16). PVAD-associated infection
should not always lead to catheter removal and can
be treated with antibiotics specific to the causative
organism and local care (9). In our study, because
of progressive infection despite antibiotic treat-
ment, the infected PVADs were removed.  
The extravasation rate of 1.3% found in our study
is comparable with that in the literature (0.9-6.5%)
(5, 16). Probably, a clot at the catheter tip caused
an infused drug backflow. In our group, local symp-
toms were mild and managed by conservative treat-
ment. 
Catheter migration or fragmentation, and more-
over, embolization is a problem that can be treated
by catheter removal with snares. Catheter fragmen-
tation at the time of the placement used to be a
problem, as the plastic catheter was inserted direct-
ly through the metal needle. This prevalence de-
creased after the introduction of the change from a
needle to a sheath and guidewire usage (4). De-
layed fragmentation with or without embolization
can be caused by too medial positioning, which

causes friction in the catheter between the clavicle
and the first rib (“pinch off sign”) (10, 16, 20).
Catheter fracture is often discovered when an at-
tempt to use the device has failed. In our study, de-
layed catheter fracture occurred in four patients
(1.8%). Catheter fractures were suspected by the
failure to aspire blood and detection on a chest X-
ray. Three of the four fractured catheters did not
migrate and the tips were located in the SVC after
126, 140 and 154 days of implantation. The fourth
broken catheter segment migrated to the left upper
lobe pulmonary artery 175 days after implantation.
In all cases, the fragments were removed with the
Amplatz snare device by catheterization under local
anesthesia via the femoral vein. The embolized
catheter sheath during the procedure was removed
by the same method using the snare through the
femoral vein (20).    
In conclusion, the implantation and use of PVADs
is a reliable and valuable method for long-term in-
travenous therapy, with a complication rate of
12.4% in our study. Immediate complications are
uncommon with one venipuncture. Image-guided
PVAD placement is useful for proper catheter
placement. Sufficient information prior to implan-
tation should be given and with appropriate follow-
up after implantation for patient satisfaction and
the early recognition of complications. 
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