Int J Clin Oncol (2015) 20:1057-1062
DOI 10.1007/s10147-015-0830-7

CrossMark

@

ORIGINAL ARTICLE

Is there any effect of first-day usage of a totally implantable
venous access device on complications?

Hasan Karanlik! - Hatice Odabas’ - Ilknur Yildirim! - Ilker Ozgur® - Berkay Kilic® -

Fatma Sen? - Sidika Kurul' - Adnan Aydiner>

Received: 17 November 2014 / Accepted: 8 April 2015 / Published online: 25 April 2015

© Japan Society of Clinical Oncology 2015

Abstract

Background Our aim was to evaluate whether it is safe to
use a totally implantable venous access device (TIVAD) on
the day of implantation.

Methods We investigated data from 1315 cancer patients
divided into two groups according to the time interval
between TIVAD placement and the first use of the TIVAD
to adminster chemotherapy: patients whose devices were
used during the first 24 h after placement were enrolled
into group 1 and patients whose devices were first used
more than 24 h after device placement were enrolled into
group 2.

Results Early complications were all related to device
insertion and occurred before chemotherapy administra-
tion. Infection and venous thrombosis were the most fre-
quent complications during the first 6 months after TTVAD
insertion in both groups. However, the frequency of late
complications was statistically the same for the two groups.
Conclusions The early use of TIVADs appears safe.
Usage of the catheter for chemotherapy administration dur-
ing the first 24 h after insertion has no effect on the rate of
complications.
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Introduction

Safe venous access is an important consideration dur-
ing the administration of chemotherapy, parenteral nutri-
tion support, and intravenous fluids, and in the transfusion
of blood and blood products to cancer patients [1]. The
totally implantable venous access device (TIVAD), which
is placed subcutaneously, is one of the best approaches to
resolving the problems associated with other venous access
techniques.

TIVADs are used increasingly in oncology practices to
protect patients from the venous toxicities of antineoplastic
agents, to prevent complications due to the extravasation of
chemotherapeutics, to reduce infection risk, and to allow
patients to perform activities of daily living more easily [2].
While there are many advantages of TIVADs, there are also
several acute complications associated with the insertion
and usage of devices, such as arterial puncture, hemothorax,
pneumothorax, and late complications (including infection
and thrombosis of the catheter or the vein) [1, 3-6].

Data on the appropriate interval between the implanta-
tion of a TIVAD and the first time that it is used are rather
scarce in the literature. An interval of at least 24 h between
the placement of the TIVAD and the first use of it is usually
advised, but an interval of 4 h between placement of the
TIVAD and the first use of it has also been reported to be
safe [7, 8]. In another study, ensuring an interval of at least
8 days between the insertion of the TIVAD and the first use
of it was found to significantly reduce complications [9].

Our aim was to evaluate any possible early and late
complications associated with a short (<24 h) or a long
(>24 h) time interval between the insertion of the TIVAD
and the first time it is used for administering chemothera-
peutic agents to patients. In addition, we tried to identify
the optimal time interval before first use for these devices.
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Patients and methods

This was an observational nonrandomized study. Prospec-
tively collected data from 1315 consecutive patients whose
TIVADs were inserted at the Surgical Oncology Unit of the
Istanbul University Institute of Oncology between January
2007 and October 2010 were evaluated retrospectively. All
patients who were referred to the authors for TIVAD inser-
tion during the study period were analyzed. The protocol
was approved by the Ethics Committee of the Institute of
Oncology Istanbul University. All patients were diagnosed
with cancer. The age, gender, type of tumor, features of
device insertion, time interval between the insertion of
TIVAD and the first use of the device, and complications
encountered during the first 6 months after device inser-
tion were recorded. Seventy patients who died, 41 patients
who were lost to follow-up, and 75 patients for whom the
time interval between the insertion of TIVAD and the first
use of it could not be established were not included in the
analyses.

Study design

Patients were divided into two groups according to the time
interval between TIVAD placement and the first use of the
device to administer chemotherapy: patients whose devices
were used during the first 24 h after device placement were
enrolled into group 1 (<24 h) and patients whose devices
were first used more than 24 h after device placement were
enrolled into group 2 (>24 h). The aim of the study was
to compare these two groups in terms of the characteristics
of TIVAD use and observed complications (such as heal-
ing problems, infections, thrombosis, and occlusion of the
catheter after insertion).

Surgical technique

All of the TIVADs were introduced during a daytime,
ambulatory setting. A single type of port system (Celsite
ST 301, B. Braun, Melsungen, Germany) was used. In the
operating room, the patient was placed in a 5-10° Trende-
lenburg position and the skin of the neck, chest, and shoul-
ders was prepared in the customary sterile manner. Skin
was shaved immediately before surgery. Electrocardiogram
and heart rate monitoring as well as pulse oximetry were
performed. Local anesthesia was given subcutaneously
using 15-20 mL of 2 % prilocaine hydrochloride (Citanest,
AstraZeneca, Istanbul, Turkey). All TIVADs were inserted
via the subclavian vein puncture method. The Seldinger
technique was used to access the vein with dilators and peel
away sheaths for the insertion. Two incisions were usually
necessary: one small incision at the exit site of the wire
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from the skin, and a second (larger) incision for placing
the implantable access device. A subcutaneous tunnel was
made to pass the catheter from one incision to the other.
Ports were placed in a tight subcutaneous chamber over
the right pectoralis fascia, 2 cm under the clavicle, without
holding sutures. The implanted port was positioned, tested,
and heparinized (5000 IU of heparin sodium in 100 mL
of isotonic saline). Surgical wounds were closed with 3/0
interrupted sutures. At the end, a thoracic radiograph was
performed to assess early complications, including arterial
positioning, catheter malposition, pneumothorax, hemo-
thorax, and arrhythmias. An attempt was made to place the
catheter tip in the superior vena cava-right atrium junction
to prevent arrhythmias. Patients received 1 g cefazolin by
intravenous bolus injection before the incision. Cefazo-
lin was chosen because of its half-life and known activity
against Staphylococcus aureus and Staphylococcus epi-
dermidis, the most common agents isolated from infected
TIVAD incisions in our previous work [3]. All patients
were checked to assess early surgical site complications
such as hematoma and surgical wound dehiscence within
24-48 h. TIVADs were flushed either monthly or after
every chemotherapy cycle with heparinized saline solution
until removal. Patients did not routinely receive oral antico-
agulants or heparin to prevent thrombosis.

Definitions

Complications related to the presence of the TIVAD that
occurred during the first 6 months after device place-
ment were recorded. The complications were classified as
“early” and “late.” Early complications were defined as
those which occurred peroperatively during the first 24 h
after device placement and were related to device place-
ment. Early complications included arterial puncture, cath-
eter malposition, pneumothorax, hemothorax, port hema-
toma, and arrhythmia. Late complications were defined as
complications that developed more than 24 h and during the
first 6 months after device insertion. Port infections, venous
thrombosis (Doppler ultrasound diagnosis in symptomatic
cases), wound dehiscence, port erosion, catheter occlusion,
and malfunctioning (allowing perfusion but not aspira-
tion or total catheter obstruction) are examples of potential
late complications. The wound infections were classified
as either superficial surgical site infections (SSIs) or deep
SSIs according to the 1999 Guideline for Prevention of
Surgical Site Infection of the Centers for Disease Control
and Prevention [12]. Superficial SSIs were limited to skin
and subcutaneous tissue, whereas deep SSIs involved areas
deeper than the subcutaneous tissue. Pocket infections were
considered deep SSIs. Information about systemic infec-
tions and device-related bacteremia was also given.
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Statistical analysis

Differences between the categorical data of the two groups
were analyzed using chi-squared analysis or Fisher’s exact
test as deemed appropriate. Comparisons of median age
and median duration of surgery with days from surgery to
chemotherapy were analyzed using Student’s ¢ test or the
Mann-Whitney U test, as appropriate. A p value of <0.05
was considered statistically significant. Analyses were
performed by means of a computerized statistics pack-
age (SPSS® v16.0 for Windows®, SPSS Inc., Chicago, IL,
USA).

Results

Patient characteristics

Patient characteristics are listed in Table 1. All patients had
solid tumors. The median age, duration of surgery, and the

frequencies of gender and tumor types were found to be
similar in the two groups. The groups also had matching

Table 1 Patient characteristics

Characteristics Group 1 Group 2 p value
n (%) n (%)

Total number of patients 538 (47.7) 591 (52.3)

Age, years (range) 53 (18-83) 53 (18-81) 0.20

Gender

Female 265 (49.3) 287 (48.6)

Male 273 (50.7) 304 (52.4) 0.82
ASA scores

ASAT 121 (22) 125 (21)

ASA 1L 304 (57) 326 (55)

ASA TIIT 113 (21) 140 (24) 0.61
ECOG performance status

ECOG 0-1 370 (69) 385 (65)

ECOG 2 125 (23) 162 (28)

ECOG 3 35(7) 31(5)

ECOG 4 8 (1) 13 (2) 0.74
BMI (£SD) 27.8 (5.3) 27.6 (5.4) 0.41
Diabetes mellitus 34 (6) 41 (7) 0.9
Steroid use 17 (3) 11 (2) 0.8
Diagnosis

Colorectal cancer 303 (56.3) 134 (56.3)

Other GIS cancers 122 (22.7) 153 (25.9)

Breast 72 (13.4) 65 (11.0)

Others 41 (7.6) 39 (6.6) 0.40

ASA American Society of Anesthesiologists, ECOG Eastern Coopera-
tive Oncology Group, BMI body mass index (kg/m?), GIS gastrointes-
tinal system
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Table 2 Features relating to the insertion of the TIVADs
Characteristics Group 1 Group 2 p value
N=538(%) N=591(%)
Insertion site
Right 535 (99.4) 590 (99.8) 0.35
Left 3(0.6) 1(0.2)
Vein
Subclavian vein 492 (91.4) 537 (90.9) 0.73
Others 46 (8.6) 54 (9.1)
Duration of insertion (min) 20 (10-125) 20(10-60) 0.16
Number of punctures
1 333 (61.9) 338 (57.2) 0.11
>2 205 (38.1) 253 (42.8)
Prophylactic antibiotic usage
No 334 (62.1) 383 (64.8) 0.34
Yes 204 (37.9) 208 (35.2)

ASA scores, body mass indices, and frequencies of dia-
betes mellitus and steroid use. The median time to first
TIVAD use was the fourth day (range 2-33 days) after
insertion in group 2. The most common tumor type in both
groups was colorectal cancer (group 1: 56.3 %, group 2:
56.5 %). Features relating to port insertion, including the
use of antibiotic prophylaxis, were also statistically sim-
ilar for the two groups (Table 2). In group 1, 37.9 % of
patients were given antibiotic prophylaxis, whereas 35.2 %
of patients in group 2 received antibiotic prophylaxis
(p =0.34).

Early complications

The early complications encountered are listed in Table 3.
All of the early complications were related to device inser-
tion and occurred before chemotherapy administration.
Eight of the 10 (2 patients in group 1, 6 patients in group
2) patients that experienced a pneumothorax were treated
with chest tube placement. The pneumothorax improved
spontaneously in the other 2 patients. All cases of hemo-
thorax (1 patient in group 1) and hematoma (1 patient in
group 1, 2 patients in group 2) resolved without any medi-
cal intervention.

Late complications

The late complications observed in both groups are pro-
vided in Table 3. Infection and venous thrombosis were the
most frequent complications that developed during the first
6 months after chemotherapy administration via TIVAD in
both groups. The frequency of late complications did not
differ statistically significantly between the two groups.
The infection rate was higher in group 2 than in group 1
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Table 3 Early and late complications

Complication Group 1 Group 2 p value
n =538 (%) n =591 (%)

Early complication® 29 (5.4) 41 (6.9) 0.28

Arterial puncture 12 (2.2) 18 (3.0)

Malposition 8 (1.5) 14 (2.4)

Pneumothorax 4(0.7) 6(1.0)

Hemothorax 1(0.2) 0(0)

Hematoma 1(0.2) 2(0.3)

Arrhythmia 3(0.6) 1(0.2)

Late complication 29 (5.4) 30 (5.1) 0.81

Infection® 6(1.1) 15 (2.5)

Venous thrombosis 10 (1.9) 4(0.7)

Wound dehiscence 3(0.6) 4(0.7)

Erosion 3(0.6) 3(0.5)

Malfunction 3(0.6) 1(0.2)

Seroma 2(0.4) 2(0.3)

Others 2(0.4) 1(0.2)

Total 58 (10.8) 68 (11.5) 0.70

# Early complications were all related to device insertion and
occurred before chemotherapy administration

® Five of 6 patients had an infection before chemotherapy administra-
tion

(»p = 0.08), and the frequency of venous thrombosis was
found to be higher in group 1 than in group 2 (p = 0.07),
but the differences between the two groups did not reach
statistically significant levels. All infections were superfi-
cial surgical site infections (SSIs). Only in 2 patients did
the SSI progress to a deep SSI. The TIVAD was removed
due to signs of systemic infection in one of those patients
with a deep SSI. Peripheral cultures and blood cultures
were obtained from the patient. No infectious agent was
identified via blood cultures. In 8 patients, purulent drain-
age developed, and samples from those drainages were ana-
lyzed for bacterial cultures. The infections were drained.
S. aureus was detected in the bacterial culture media of 3
patients and S. epidermidis grew in the culture media from
2 patients. Antibiotic treatment was given according to
the results of the culture antibiograms of those 5 patients,
whereas 3 patients were treated with empirical antibiotics.
Other SSIs that did not show any infectious agent growth in
culture media were also treated with empirical antibiotics.
In the 14 patients who developed venous thromboses,
low molecular weight heparin was started and the TIVADs
were continued with because the devices continued to
function properly. In 6 patients, the skin of the surgical
site became thinner due to grade 3—4 weight loss, and the
TIVAD moved out of the skin [the Common Toxicity Cri-
teria (version 3.0) was used to grade weight loss: grade 3
is a weight loss of >20 % and grade 4 is a life-threatening
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weight loss but is not specifically defined]. The catheter
was removed in 10 patients due to skin dehiscence with
TIVAD damage (6 patients), occlusion of the catheter (3
patients), and infection (1 patient). In patients with occlu-
sion of the catheter, injection and aspiration was impossi-
ble. Urokinase and/or tissue plasminogen activators were
not used in these patients. The catheter tip position was
correctly placed in 12 (86 %) patients who experienced
venous thromboses. However, in some cases with occluded
catheters, the tip was not in the correct place: the catheter
tip was located in the internal jugular vein in 2 patients
and in the left subclavian vein in 1 patient. The character-
istics of the patients who experienced complications were
not statistically different from those of who did not expe-
rience complications (Table 4). Among the patients who
experienced complications, no difference was observed
between the patients in whom the TIVAD was used for the
first time 2—4 days after insertion and the patients in whom
the TIVAD was used for the first time more than 4 days
after insertion. The complication rates were 5 % (29 of
538 patients), 6 % (17 of 303 patients), and 5 % (13 of 288
patients) for the patients in whom the TIVAD was first used
0-1 days (<24 h), 24 days, and >4 days after insertion,
respectively (p = 0.89).

Discussion

We evaluated whether the early use of a TIVAD for chemo-
therapy administration was safe or not. We found that, in
terms of rates of early and late complications, patients for
whom there was a short (<24 h) time interval between the
insertion and the first use of a TIVAD did not statistically
significantly differ from patients for whom this interval was
longer (>24 h). This finding indicates that the immediate
use of a TIVAD route after its insertion is safe.

Port catheters have been a safe and easily performed
venous access method and a commonly used way of paren-
terally administering chemotherapy in oncology practices
since they were first developed in 1982 [10, 11]. In the lit-
erature, due to their increasing use in cancer patients, there
are many reports of studies investigating the effects of port
catheters on patient quality of life and possible early or late
complications of port catheter use [1, 3-5, 7].

Early initial use of port catheters is preferred for cyto-
toxic drug administration in some centers, whereas many
other centers recommend waiting for a period of time
before performing drug infusions via a TIVAD. In fact, the
appropriate time interval before the first use of a TIVAD
is not clear, and few studies have evaluated whether early
use causes more complications or late use prevents early
complications [7]. Ozdemir et al. [8] studied 180 patients
and reported that the early use of a port catheter (1-4 h
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Table 4 Comparison of the features of patients who experienced complications with those who did not experience complications (values are in

% except where indicated)

Characteristics Patients did not experience complications Patients who experienced complications p value
(N = 1070) (N=159)
Age, years (range) 54 (18-82) 53 (27-75) 0.47
BMI (£SD) 27.7(5.4) 26.4 (5.4) 0.46
Gender
Female 518 (48.4) 34 (57.6) 0.17
Male 552 (51.6) 25 (42.4)
Diagnosis
Colorectal 603 (56.4) 34 (57.6) 0.58
Other GIS 263 (24.6) 12 (20.3)
Breast 127 (11.9) 10 (16.9)
Others 77(7.2) 3(5.1)
Vein
Subclavian 979 (91.5) 50 (84.7) 0.08
Others 91 (8.5) 9 (15.3)
Number of puncture
1 639 (59.7) 32 (54.2) 0.40
>2 431 (40.3) 27 (45.8)
First use after insertion
<24h 509 (47.6) 29 (49.2) 0.81
>24h 561 (52.4) 30 (50.8)
Prophylactic antibiotic usage
No 678 (63.4) 39 (66.1) 0.67
Yes 392 (36.6) 20 (33.9)

after insertion) was as safe in terms of early and late com-
plications as late use. On the other hand, Narducci et al.
[9] reported that the interval between the insertion and the
first use of a TIVAD was the factor that was most strongly
predictive of complications. The morbidity rate was found
to be 24.4 % when this interval was 0-3 days, 17 % when
it was 4-7 days, and 12.1 % when it exceeded 7 days
(p <0.01). They suggested that an interval of at least 8 days
between placement of the TIVAD and the first use of the
device may be necessary to reduce complications.

The frequencies of hemothorax, pneumothorax, pain,
infection, bleeding, great vessel injury, arrythmia, arte-
rial puncture, and thrombosis after port catheter inser-
tion are reported to be 4-35 % depending on the type of
complication [12, 13]. Compared to results from previous
studies available in the literature, the frequency of com-
plications observed in this study was low (Table 2). The
most serious complication, pneumothorax, developed
in 4 patients (0.2 %) in group 1 and 6 patients (1 %) in
group 2; such rates are similar to those reported previ-
ously in the literature [5, 7]. These complications were
all related to the TIVAD insertion procedure employed
before chemotherapy administration was started. Dur-
ing the 24 h following the placement of each device, no

complications occurred. There was no death due to acute
complications.

Infection is the most important complication directly
related to the presence of a port catheter. The frequency of
infection varies from 0.6 to 27 % according to the type of
catheter used, the site of catheter insertion, and the perfor-
mance status of the patients [14]. Our results were not sig-
nificantly different from those reported in the literature [1,
4, 7]. The infection rates were 1.1 % in group 1 and 2.5 %
in group 2. Port-related infections play an important role in
the mortality and morbidity of the patients. If the infection
cannot be treated with appropriate antibiotics, removal of
the port catheter should be considered. In our study, port
infections did not result in the death of any of the patients.
The port catheter was removed in 1 patient with a deep
SSI due to signs of systemic infection. Other patients who
experienced infection did not require port removal.

Catheter occlusion may occur as an early or late com-
plication. However, the frequency of port catheter occlu-
sion increases with the duration of port use [15, 16].
Thrombosis is the most important cause of port catheter
occlusion [16-18]. Frequent port catheter care, including
the infusion of anticoagulants such as heparin solution
through catheter lumina, has been suggested as a possible
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approach to preventing occlusion; however, normal saline
has recently been shown to be noninferior to heparin for
preventing catheter malfunction problems. In patients with
catheter malfunctions, a thrombolytic agent (tPA or uroki-
nase) may be effective [15]. We did not use any thrombo-
lytic agents in patients with catheter occlusion. Oral warfa-
rin or subcutaneous low molecular weight heparin has not
been recommended for the prevention of catheter occlu-
sion in routine practice, and is only useful for preventing
venous thrombosis. Catheter disconnection and catheter
rupture are two other potential complications related to the
use of catheters, but these were not observed in either of
our patient groups.

In conclusion, the use of port catheters is an important
method of obtaining safe venous access in cancer patients.
The duration between the insertion and the first use of the
catheter for chemotherapy administration has no effect on
the rate of complications.
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