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Abstract

Background: The aim of this study was to evaluate the
complications associated with totally implantable venous
port catheter interventions and the management of these
complications.

Methods: Between January 2011 and October 2020, we
reviewed patients who had totally implantable venous port
catheter interventions. A total of 543 catheters were inserted
into cancer patients via the subclavian, jugular, or femoral
vein. Demographic data, venous access, primary diagnosis,
catheter-related complications, catheter duration of stay,
and reasons for catheter removal were retrospectively
analyzed.

Results: The mean age of the patients was 53.6 years,
with the sample consisting of 304 (55.98%) females and
239 (44.02%) males. The first three cancer diagnoses
were breast cancer (35.72%), colon cancer (31.67%),
and stomach cancer (12.89%). In most patients (72.37%),
the right subclavian vein was used as the intervention
site. Complications occurred in 8.8% (48 patients) of the
patients in the early (1.28%) or late periods (6.8%) after
the procedure. Catheter-related infection was the most
common complication, at 2.5%.

Conclusion: Some complications may occur during
the insertion and use of totally implantable venous port
catheters, although they are convenient for use in the
treatment of patients undergoing chemotherapy. Given
their long-term use in these patients, most of whom have
metastatic cancer and are on immunosuppressive therapy,
a careful approach during surgery and chemotherapy will
reduce potential complications.
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Introduction

Appropriate venous vascular access is critical in the
long-term treatment process for patients diagnosed
with cancer and receiving chemotherapy. Totally
implantable venous port catheters (TIVPCs) are vital for
easier and safer treatment delivery in these patients.
These catheters, first described by Broviac and Hickman
in 1973, came into use in the 1980s [1-3]. In addition
to chemotherapy in cancer patients, TIVPCs are more
commonly implanted because they are used in long-
term intravenous therapy, blood sampling, parenteral
nutrition, and blood transfusion [4,5]. The system
consists of a silicone reservoir implanted under the skin
and a catheter placed intravenously at the superior
vena cava-right atrium junction. It is often placed via
the subclavian vein or the jugular vein. However, the
catheters can also be implanted via the basilic vein,
brachial vein, and cephalic vein [6]. It is possible to make
up to 2000 punctures after implantation if suitable
needles are used [4,7]. The fact that the catheter lies
under the skin, is invisible from the outside, and is
easy to use makes chemotherapy comfortable [8]. This
study evaluated the complications associated with
TIVPC procedures applied to chemotherapy in oncology
patients in our clinic.

Materials and Methods

Between January 2011 and October 2020, 543
patients who underwent TIVPC in our clinic were
retrospectively evaluated. All procedures were
carried out under operating room conditions and
monitoring (electrocardiography, fingertip pulse
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subclavian vein.

.

Figure 1: (A) Intraoperative view catheter after implantation; (B) View of chest X-ray image after implantation through right

oximetry, noninvasive blood pressure). Hemogram
and coagulation parameters were checked before the
procedure. The right subclavian vein was frequently
used as the intervention site and, in some patients,
the jugular vein or the femoral vein. In breast cancer
patients who had undergone a mastectomy, the
contralateral side was used as the intervention site. All
procedures were performed with local anesthesia (2%
prilocaine hydrochloride), and additional sedation was
performed in some patients. The area to be implanted
was cleaned with an antiseptic solution and covered
with an ioban drape. A vein puncture was performed
after local anesthesia, and a guidewire was inserted.
After the guidewire was seen under fluoroscopic
control in the right atrium, the catheter was sent over
the guidewire. The measurement was taken with the tip
of the catheter at the superior vena cava-right atrium
junction, and the tip was placed over the guidewire.

Subsequently, subcutaneous pocket was created 4
to 5 cm below the clavicle as reservoir. The reservoir
was fixed under the skin and connected to the catheter
(Figure 1A). Posteroanterior chest X-ray images
were used to check the location of the catheter and
potential problems (hemothorax, pneumothorax)
after the procedure (Figure 1B). Following the catheter
connection, the catheter was checked by puncture
with a special needle (Huber needle). The reservoir and
catheter were flushed with heparinized saline at the
end of the procedure. A standard recommendation for
non-emergency patients is to use a port catheter for
no sooner than 48 hours. Antibiotic prophylaxis was
not given to patients before the procedure. Celsite
catheters (Celsite” ST301V, B. Braun Medical, Boulogne
Cedex, France) were used in 431 (79.3%) patients, and
Bard catheters (Bard, Utah, USA) were used in 112
(20.6%) patients.

The study was carried out after obtaining the
approval of the izmir Tinaztepe University Health
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Sciences Scientific Research and Publication Ethics
Committee (date/number:0-04-2021/12) and detailed
written consent from the patients before the procedure.

Statistical Analysis

SPSS 19 for Mac (SPSS, Inc, Chicago, I, USA) statistical
program was used for statistical analysis. The data
mean * standard deviation is reported for continuous
variables, and n and percentage values are used for
categorical variables.

Results

The mean age of the patients was 53.6 years, with a
range of 19-81 years. A total of 55.98% of the patients
were female, and 44.02% were male. The top three
cancer diagnoses were breast cancer (35.72%), colon
cancer (31.67%), and stomach cancer (12.89%) (Table 1).

A port catheter was inserted for intravenous nutrition
in 6 patients (1.1%) with venous access problems other
than a cancer diagnosis. The right subclavian vein was
used in 292 (72.37%) patients, the left subclavian vein in
141 (25.9%) patients, the right jugular vein in 7 (1.28%)
patients, the left jugular vein in 2 (0.36%) patients, and
the right femoral vein in 1 (1.18%) patients. The mean
port catheter duration time was 352 + 241 days. After
the TIVPC procedure, complications developed in 48
patients (8.8%). Complications were detected early in 7
(1.28%) patients and late in 41 (7.55%) patients (Table
2). Catheter-related infection was the most common
complication (14 patients, 2.5%). Healing with antibiotics
and a local dressing was achieved in eight patients
with complications, while catheter replacement was
performed in six patients. The second and third most
common complications were skin erosion at the reservoir
site (2%) and catheter dysfunction (1.2%). In patients with
skin erosion in which the reservoir was visible externally
and there was air contact, the catheter was removed,
and a new one was inserted. Catheter replacement was
performed in four of six patients whose catheters could
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Table 1: Demographic and clinical characteristics of the patients.

N =543 %
Male gender 239 44.02
Female gender 304 55.98
Age-mean 53.6 +16.4
Age (range) 19-81
Indications for implantation Breast cancer 194 35.72
Colon cancer 172 31.67
Gastric cancer 70 12.89
Lung cancer 43 7.91
Pancreatic cancer 25 4.60
Rectum cancer 19 3.49
Other malignancy 14 2.57
For intravenous treatment 6 1.10
Accessed vein Right subclavian vein 392 72.37
Left subclavian vein 141 25.96
Right Jugular vein 7 1.28
Left jugular vein 2 0.36
Right femoral vein 1 0.18
Mean port catheter duration time-month 352 1+ 241
Table 2: Post-procedure complications.
n: 543 %
Early complications 7 1.28
Hemothorax 0 0
Pneumothorax 3 0.5
Hematoma 3 0.5
Catheter migration 1 0.18
Late complications 41 7.55
Catheter-associated infection 14 25
Catheter dysfunction 6 1.2
Catheter-reservoir disconnection 1 0.18
Septic embolism 1 0.01
Reservoir torsion 4 0.7
Skin erosion 11 20
Venous thrombosis 4 0.7
Complications by intervention site
Right 35 6.4
Left 13 2.3
Complications by gender
Male 21 3.8
Female 27 4.9
Complications by catheter brand
Celsite catheter’ 34 6.2
Bard catheter” 14 2.5
Total complications 48 8.8
Mortality 0 0

"Celsite® ST301V, B. Braun Medical, Boulogne Cedex, France); "Bard catheters (Bard, Utah, USA)
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not be used because of catheter dysfunction, and new
catheters were not inserted in two patients. In all patients
who underwent catheter replacement, a different venous
access side was preferred as the new catheter access,
often the contralateral subclavian vein access side.
Pneumothorax developed in three patients during the
procedure, two of whom required tube thoracostomy,
while minimal pneumothorax regressed spontaneously
in one patient, and tube thoracostomy was not needed.
In three patients who developed a hematoma on the
reservoir side, the hematoma was evacuated by puncture.
In four patients who developed venous thrombosis in
the upper extremity (subclavian or jugular), the catheter
was removed, and treatment with low molecular weight
heparin (LMWH) was started. The catheter was urgently
removed from one patient due to a septic embolism with
fever. Staphylococcus aureus was detected on a culture
antibiogram, and the patient was started on appropriate
antibiotics; the catheter was not replaced with a new
one. A patient with catheter migration was taken to the
emergency cardiology laboratory, where the catheter was
removed using a snare from the right atrium. Reservoir
torsion developed in 4 (0.7%) patients. In patients in
whom torsion was noted during chemotherapy, the
subcutaneous tissue was opened, and the reservoir
was fixed in the appropriate position. In one patient
with catheter disconnection, subcutaneous swelling
developed during chemotherapy, and the connection
was restored by incising the reservoir area. Complications
developed in 6.2% of patients with the Celsite brand and
2.5% of patients with the Bard brand catheter. Since
73.4% of the interventions were performed on the right
side, complications were also detected more frequently
on the right side (6.4% vs. 2.3%). No major cardiovascular
bleeding, severe arrhythmias, or mortality occurred in
the patients (Table 2).

Discussion

Totally implantable venous port catheters (TIVPCs)
provide great convenience in the administration of
treatment in patients under chemotherapy. These
catheters have become increasingly preferred in recent
years because of phlebitis, cellulitis, and skin necrosis
due to damage from drugs used in chemotherapy
and extravasation in peripheral veins [9]. The main
advantages of these catheters are that they are easy
to implant, not visible from the outside, do not cause
discomfort, are easy to puncture, and have a low risk of
infection [4,10].

Despite these advantages, some complications may
occur with the insertion and use of these catheters
because they are also used for frequent blood sampling,
parenteral nutrition, intravenous therapy, and the
administration of chemotherapy in oncological patients
in long-term treatment processes. Due to these
additional uses, catheter occlusion, extravasation, and
reservoir site complications are more common.

Reyhanoglu and Ozcan. Int J Surg Res Pract 2021, 8:134

The literature has indicated hemothorax,
pneumothorax, hematoma, arrhythmia, cardiac
perforation, embolism, damage to the thoracic duct,
damage to the brachial plexus, and malpositioning as
complications observed in the early stage of catheter
instalment. In the late stage, complications such as
skin necrosis or erosion, infection, septic embolism,
disconnection, reservoir torsion, catheter-related
venous thrombosis, and fluid extravasation may occur
[4,5,10]. The overall complication rate associated with
TIVPC procedures has been reported in the literature to
be 3.1-33.9% [5,11]. In our series, this rate was 8.8%,
and catheter-related infection was the most common
complication (2.5%). The incidence of catheter-related
infections has been reported as 0.6-27% in the literature
[8,11]. Infection may occur at the reservoir site, along
the catheter line, and in the form of catheter-associated
bacteremia [8]. The most common bacterial types in
blood cultures for this type of infection have been
reported to be Staphylococcus aureus, Staphylococcus
epidermidis, Klebsiella spp., Escherichia coli, and
Candida albicans [6]. The risk of infection is increased
by the presence of cancer, immunosuppressive therapy,
some types of cancer (hematologic and gastrointestinal),
frequent hospitalization, the use of drugs other than
chemotherapy, and frequent punctures [5,9]. In cases
of local infection of the needle puncture site without
bacteremia or fever, local dressing and antibiotic
therapy may sometimes be sufficient, whereas in the
presence of symptoms such as wound growth and fever,
removal of the catheter should be the appropriate
course of action [5,12]. If insertion of a new catheter is
planned, it is reasonable to insert it from a different site
and postpone the procedure until the bacteremia has
been eliminated.

The rate of catheter-related venous thrombosis
reported in the literature is 5-40% [4]. Venous
thrombosis often occurs along the vein into which the
catheter isinserted. This risk is higher in patients over 65
years of age with a history of deep venous thrombosis,
patients with multiple comorbidities, and those with
certain cancers (lung, gastrointestinal) [8]. In addition
to the catheter itself being the cause of thrombosis,
hypercoagulability due to malignancy, some drugs
used in chemotherapy (5-fluorouracil, interleukin-2),
previous surgical procedures, and bed rest increase
the risk of thrombosis [4,6,12]. Further, polyurethane
catheters have been reported to cause less thrombosis
than polyvinyl chloride, tetrafluoroethylene, and
polyethylene catheters [12-14]. Some studies have
reported that the insertion site of the catheter is an
influential factor in thrombosis, and left-sided catheters
cause more thrombosis [15]. In this study, thrombosis
developed on the right side in all four patients who
developed venous thrombosis, and LMWH was started
in all of them after removing the catheter. Removal
of the catheter and the start of anticoagulant therapy
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should be the first choice in this case, as frequent pain
and swelling in the arm or neck can occur [5]. Although
studies have reported 5-40% pulmonary embolism due
to venous thrombosis, no pulmonary embolism was
observed in our patients [10].

The most feared early complication of catheterization,
pneumothorax, has been reported in the literature at an
incidence rate of 1.5-6% [8]. Pneumothorax necessitates
a lengthy hospital stay and therefore presents as the
most traumatic complication for patients. This risk
has been reported to be high, especially in patients
who have had more than one puncture; therefore,
ultrasound-guided puncture is used to reduce this
risk [15]. Two of the three patients who developed
pneumothorax required tube thoracostomy in our case,
while one patient’s minimal pneumothorax regressed
during the 24-hour follow-up and did not require tube
thoracostomy. It should be noted that pneumothorax
may be overlooked in preoperative fluoroscopy imaging.
Therefore, checking with chest X-ray is critical to detect
pneumothorax and other early complications before the
patient is discharged a few hours after the procedure [8].

One of the complications that we did not encounter
in our study but that has been reported in the literature
is “pink-off” syndrome [10,16]. Lin, et al. reported
catheter fractures associated with this syndrome in 73
(2.1%) patients in their series of 3358 patients [16]. After
the catheter is compressed through the clavicle and
1%t rib, symptoms such as arm swelling, infraclavicular
pain, resistance to infusion, and arm paresthesia may
developin this syndrome [5]. A ruptured fragment might
sometimes result in pulmonary embolism or cardiac
complications [4].

Catheter dysfunction and migration are other
common complications. The most common reason is
that catheters are often used in blood sampling and
are not flushed with heparinized saline afterward. After
blood sampling, the blood remaining in the catheter
forms a plug in the catheter [17]. Another reason is
the position of the catheter in the vein. It is critical to
fix the catheter at the superior vena cava-right atrial
junction to prevent catheter dysfunction [7,8]. The distal
intracardiac location causes rhythm problems, whereas
the jugular and brachiocephalic positions increase
the risk of dysfunction [5,17]. Antegrade infusion is
sometimes possible, although no blood is aspirated
during catheter application. This is due to the catheter
sticking to the vessel wall during negative pressure or
a fibrin layer covering the catheter tip [4]. Catheter
migration often develops during the procedure. This
complication, which often leads to dramatic results,
occurred in one patient in our series. The catheter was
removed from the right atrium using a snare through a
femoral vein in the angiography laboratory.

Another complication is skin necrosis at the reservoir
site. The most common causes are frequent punctures,
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medication irritation, sharp-edged port catheters,
and skin thinning due to weight loss over time. This
problem is widespread in end-stage cancer patients. The
placement of the reservoir deeper under the pectoralis
fascia in such patients may prevent this complication
[17].

Reservoir torsion was another complication we
encountered in our series. This complication, which
usually occurs after frequent manipulation of the
reservoir, developed in four patients. The subcutaneous
tissue was opened in all patients, and the reservoir was
placed in the proper position. Reservoir fixation was
performed with absorbable sutures (3/0 Vicryl) in all
of these patients. For this reason, we still performed
reservoir fixation sutures with non-absorbable suture
material (3/0 silk).

In addition to placing these catheters through the
jugular and subclavicular veins, it is also possible to
insert them through the brachial and femoral veins.
However, the use of the brachial vein and femoral vein
increases the risk of thrombosis due to the bending of
the arm due to arm movements and the greater length
of the catheter [17].

In recent years, with the increase in chemotherapy
applications, TIVPC procedures have also increased.

Therefore, various departments (anesthesiology,
cardiovascular surgery, general surgery, thoracic
surgery, interventional radiology) perform this

procedure, which can be a problem in many centers. We
believe that TIVPC procedures should be performed by
a department that has the expertise to overcome the
complications associated with these procedures.

The limitations of our study are that it was a
retrospective and non-randomized study. Our study
was designed based on our experiences with these
interventions. Consequently, TIVPC procedures should
be performed carefully to avoid early complications
during the implantation. Considering that these patients
are usually under immunosuppressive treatment,
maximum attention to sterility during the procedure
and flushing at regular intervals with heparinized saline
can reduce the number of late complications. To this
end, training the staff administering chemotherapy will
extend the useful life of these catheters.
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