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Abstract. The aim of this study was to observe and analyze the
causes of misplacement of peripherally inserted central cath-
eters (PICCs) in patients with cancer. A total of 3,012 patients
who underwent insertion of a PICC were reviewed from
August 2000 to March 2012. The locations of the tube tips
were recorded by chest X-ray examination. Malposition of
the PICC was observed in 237 cases (7.87%), with the most
frequently occurring site of misplacement being the jugular
vein, followed by the axillary vein. By taking different
remedies, all the malpositioned PICCs were relocated back to
the superior vena cava or subclavian vein. In order to ensure
the safe usage of PICCs, strict placement guidelines, skilled
and experienced healthcare professionals and the cooperation
of the patient is necessary.

Introduction

Peripherally inserted central catheter (PICC) technology has
been widely used to provide long-term intravascular access in
children and adults. With such frequent application in clinical
practice, an increasing number of catheter complications
have been observed. The incidence of malpositioned catheter
is 5-31%, including malpositioned catheter, catheter slide or
extrusion, and catheter drift (1). Malpositioned catheters result
in discomfort and pain to the patients, and also induce serious
consequences, such as loss of usage (2).

It has been shown that a central tip location for the PICC
is essential to minimize the risk of complications. However,
different catheter tip locations may generate different symp-
toms in patients (3,4). If the tip is inserted into the heart,
precordial discomfort, arrhythmia, cardiac tamponade and
heart valve damage may occur in the patient; if the catheter
remains in a peripheral vein, it may induce swelling, pain,
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fluid in the limb of the patient and discomfort and pain at
the site where the catheter tip attaches to the vessel wall. In
addition, the placement of the catheter tip in the jugular vein
may result in discomfort, difficulty in turning the head and
neck soreness occurring in the affected side (5). Therefore,
the establishment of a protocol to avoid the misplacement of
the PICC is very important in clinical practice. In the present
study, we monitored a total of 3,012 patients with cancer who
underwent insertion of a PICC and summarized the data from
these patients.

Materials and methods

Patients. From August 2000 to March 2012, a total of
3,012 cases underwent insertion of a PICC (1,590 adult males,
1,121 adult females and 301 children; age range, 1~94 years;
median age: 52 years). All the patients received chemotherapy
or nutritional support.

PICC placement. Three types of 4F catheters were prepared
for PICC insertion, with the selection dependent on the patient:
i) 3-position Groshong valve type catheter, 60 cm in length
(C.R. Bard, Inc., Murray Hill, NJ, USA); ii) catheter with a
length of 55 cm (Arrow International, Inc., Reading, PA, USA);
iii) catheter with a length of 45 cm (B. Braun Melsungen AG,
Melsungen, Germany). The catheters were inserted through
the basilic vein in 1,805 cases, through the median cubital vein
in 791 cases and through the cephalic vein in 416 cases.

All the catheters were placed by PICC nurses who had
undergone specialized training. Prior to the PICC insertion,
the catheter length was estimated by the professional carrying
out the insertion (6). The insertion of the PICC was performed
using aseptic techniques and procedures by the bedside. A
chest X-ray was obtained following the procedure. PICC tips
were defined as central if they resided anywhere within the
superior vena cava (SVC). All X-ray images were read by a
radiologist to determine the PICC tip locations.

Results

The rate of successful initial placement was 94.6% (2848/3012).
Catheter malposition occurred in 237 out of the 3,012 patients
(7.87%). X-ray examination clearly showed the malposition
of PICC in forearm, basilic vein and armpit, which is indi-
cated by red lines in Fig. 1. The most frequently occurring
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Table I. Two hundred and thirty-seven cases of malpositioned PICC.

Location

During PICC insertion

Following PICC insertion

Right atrium

Right ventricle

Radial vein

Jugular vein

Brachial vein

Fold in basilic vein

Fold from basilic vein back into cephalic vein
Fold from cephalic vein back into basilic vein
Fold in cephalic vein

Catheter prolapse

Axillary vein

Contralateral subclavian vein

Azygos vein

Total

2 1
1 0
1 0
77 22
19 6
3 0
2 0
1 0
1 0
0 19
45 20
7 5
5 0
164 73

PICC, peripherally inserted central catheter.

Figure 1. Typical malpositions of peripherally inserted central catheters (PICCs): (A) Bending in the forearm; (B) bending in the basilic vein; (C) stopping
at the armpit; (D) bending in the subclavian vein; (E) entering the contralateral subclavian vein; (F) entering the jugular vein; (G) entering the azygos vein;

(H) entering the right ventricle. Red lines indicate the location of the PICCs.

site of misplacement was the jugular vein which occurred
in 99 patients (99/327, 30.3%), followed by the axillary vein
(65/327, 19.9%) and brachial vein (25/327, 7.6%). Catheter
prolapse was another noteworthy complication following
PICC insertion (Table I).

Discussion

PICCs have been widely used in clinical practice for several
decades and have been shown to be a safe and convenient
means of administering chemical drugs and parenteral
hyperalimentation (7,8). When the catheter does not reach the
appropriate location within the vena cava, it is considered to
be misplaced. This complication is very common in clinical
practice. If the catheter is difficult to thread or to insert to the
premeasured depth, blood withdrawal is difficult, the catheter

flushes with resistance or removal of the stylet is difficult, this
is an indication that malpositioning may have occurred (9). An
X-ray examination following PICC insertion is necessary to
identify whether the catheter is misplaced.

It has been reported that the internal jugular vein is the
most common malpositioning site following catheter inser-
tion into the basilic vein, while the axillary and basilic veins
are the most common malpositioning sites following catheter
insertion into the cephalic vein. The insertion of catheters
through the saphenous or other leg veins may lead to entry
into the ascending lumbar vein (10,11), while catheter insertion
into the scalp may result in entry into the intracranial veins or
tissue and thoracic veins (12).

The clinical skill and experience of the healthcare profes-
sional is important to ensure successful catheter placement.
Furthermore, a knowledge of venous anatomy, which may aid
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in the selection of a suitable vein and a suitable catheter for
insertion, is essential. It is also important for the catheter to
be inserted slowly, to allow the blood returning to the heart
to carry the catheter to the vena cava. Rapid threading of the
catheter may increase the risk of malposition. In addition, the
position of the patient may impact the PICC insertion, with
misplacement potentially occurring if it is not possible to posi-
tion the patient's jaw close to the shoulder.

Catheter care and maintenance is an important issue
requiring the efforts of nurses and patients. There is a require-
ment for all nurses caring for patients with a PICC to be
knowledgeable about the effective management of the catheter,
in order to prolong the indwelling time of the catheter and to
prevent complications and injury to the patients. Using a team
of caregivers with trouble-shooting expertise and the ability
to change dressings and repair catheters has been observed to
enhance success with PICCs (13). To ensure that the catheter
is kept in good condition, it is of great importance to educate
the patients following the insertion of the PICC. Even after a
successful placement, inappropriate movements of the patients
and high intracranial pressure in patients with severe nausea,
vomiting, hiccups and constipation may result in the malpo-
sitioning of the catheter tip. Certain additional factors may
also result in the malpositioning of the catheter, such as patient
stress and a cooler surrounding environment.

In conclusion, the most frequently occurring site of cath-
eter misplacement is the jugular vein, followed by the axillary
vein. Many factors may lead to the malposition of PICCs. The
appropriate placement of PICCs requires the combined efforts
of healthcare professionals and patients.
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