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Abstract

The purpose of the present study was to examine a new protocol involving the spontaneous correction of the misplaced tip
of a peripherally inserted central catheter (PICC). Patients with PICCs misplaced in the jugular or contralateral subclavian
veins were recruited. All patients underwent chest X-ray (CXR) after 3 days. In addition, those whose PICC tip still was
misplaced and received another CXR after 4 days. The functions of the catheters, the subjective feelings of the patients, and
local symptoms of the neck and upper anterior chest wall were recorded. Among 866 patients who had PICCs, we observed
22 PICC tips misplaced in the jugular, 3 tips misplaced in the contralateral subclavian vein, and 7 tips misplaced in other
locations, which was confirmed by CXR. A total of 22 PICC tips automatically returned to the superior vena cava, which
included all 3 tips in the contralateral subclavian vein and 19 tips in the jugular vein. All catheters functioned normally,
and the patients had no complaints. In addition, we observed no local symptoms of the neck and upper anterior chest wall.
For patients experiencing a PICC misplaced in the jugular and contralateral subclavian veins, there is no need to manually
replace. In addition, the function of the catheter can remain normal.
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Introduction

The peripherally inserted central catheter (PICC) has
been widely used to maintain reliable vascular access [1,
2]. Patients who undergo long-term cancer chemotherapy,
total parenteral nutrition (TPN), antibiotic therapy, and
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dehydration treatment generally need PICC [3, 4]. From an
anatomical perspective, PICCs do not cause serious compli-
cations, such as hemothorax and pneumothorax. However,
there are strict requirements regarding the location of the
PICC tip, which should be placed in the lower portion of
the superior vena cava (SVC) after insertion. If the tip was
misplaced, adjustments should be made to replace the tip
[5-7]. In order to track the position of the PICC tip, several
techniques have been recommended, which included: (1)
inserting the PICC with the aid of image equipments so that
the PICC tip position can be monitored simultaneously; (2)
predicting the length of the PICC to ensure proper tip posi-
tion before insertion [8]; (3) temporarily blocking the jugular
vein during the procedure of PICC insertion [9]; (4) having
the patients hold his or her breath in the procedure of PICC
insertion [7]; (5) using a tracking system during the inser-
tion procedure in order to track the position the PICC tip
[4, 10]; and (6) adjusting the position of the PICC tip after-
wards using a chest X-ray (CXR) [6]. The previous study has
shown that, without adjusting the position of the PICC tip,
the function of the PICC will be compromised [11].
Despite a variety of techniques and recommendations
regarding the prevention and correction of misplaced PICC
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tips, many risk factors make it still very difficult for cli-
nicians to ensure the correct position of PICC tips, which
include: (1) venospasm [12]; (2) repeated catheterizations or
catheter placement in seriously and chronically ill patients
who require intermittent central venous access [12]; (3)
acquired and congenital anatomical variations [13]; and et
cetera. Therefore, PICC tip misplacement remains a persis-
tent problem in the clinical practice, with a reported inci-
dence rate of 7.87-35% [14—16]. The misplacement of PICC
tip causes a variety of complications including phlebitis,
infection, and thrombosis. The purpose of the present study
was to examine a new protocol involving the spontaneous
correction of the misplaced tip of a peripherally inserted
central catheter (PICC).

Materials and methods
Participants

All studies have been performed in accordance with the Dec-
laration of Helsinki and have been approved by the Xiangya
Hospital Ethics Committee. Patients with malignancies in
the Department of Radiotherapy at a comprehensive hos-
pital in Changsha, Hunan, China were enrolled in the pre-
sent study. All patients underwent a PICC between January
2013 and December 2015 using the new PICC care protocol.
Inclusion criteria include (1) received the first non-surgical
cancer treatment (e.g., chemotherapy, radiotherapy, dehydra-
tion therapy, immune regulation therapy, traditional Chinese
medicine anti-tumor treatment, or comprehensive treatment)
at the study site; (2) duration of the current hospitalization
was no less than 60 days; (3) did not need an ADL or JADL
assist during hospitalization. Exclusion criteria include (1)
inability to perform CXR; (2) previous history of lower limb
DVT; (3) patients who refused consent; and (4) patients who
were not haemodynamically stable enough to have PICC
performed.

Study protocol

Under our new PICC care protocol, patients with a mis-
placed PICC in the jugular or contralateral subclavian vein
were closely monitored for the consecutive 7 days without
intervention. They were given a CXR after 3 days. Those
patients whose PICC tips were still misplaced were given
another CXR after 4 days (Fig. 1). If the PICC tip was mis-
placed in different locations, the PICC tips were immediately
repositioned. These patients were given a CXR to confirm
the position of the PICC tip [16].

Results

Among a total of 866 patients (average age 48 years; range
9-88 years) who underwent PICCs, 808 candidates were
administered with a 4F single-lumen, silicone elastomer
PICC with a distal-valve (Bard, Salt Lake City, UT), and 58
candidates were administered with a 4F single-lumen, polyu-
rethane PICC with no valve (Medcomp, Harleysville, PA).
A total of 32 cases (3.7%, two of them were Medcomp) had
misplaced PICC tips, which comprised 22 in the jugular vein
(Fig. 2a; including one medcomp), three in the contralateral
subclavian vein (Fig. 2b), and seven in other positions: five
in an axillary vein (including one medcomp), one in a chest
wall vein, and one in a brachial vein as detected by CXR
after insertion.

Among a total of 32 cases of misplaced PICC tips, 25
spontaneously returned to the SVC including 22 in the
jugular vein and three in the contralateral subclavian vein.
Among the 25 cases, a total of 19 spontaneously returned
to the SVC three days after the insertion as confirmed by
the CXR. In two of the remaining three cases, the PICC tip
spontaneously returned to the SVC 7 days after insertion
confirmed by the CXR (Fig. 3). For the remaining one case,
the PICC tip position was unable to be tracked by the CXR.
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Fig.2 The position of misplaced PICC tips. a PICC tip lying in the jugular vein. b PICC tip lying in the contralateral subclavian vein

Fig.3 PICC tip spontaneous reposition to superior vena cava

The function of the PICCs in all 25 patients was normal,
and these patients not only reported no complaints, but also
experienced no catheter-related complications during the
period of observation.

Discussion

PICCs have been widely used in clinical practice for sev-
eral decades and have been shown to be a safe and conveni-
ent means of administering chemical drugs and parenteral
hyperalimentation [17, 18]. When the catheter does not
reach the appropriate location within the vena cava, it is
considered to be misplaced. This complication is very com-
mon 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 [19]. An X-ray examination following
PICC insertion is necessary to identify whether the catheter
is misplaced.

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 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 thread-
ing 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 position the patient’s jaw close to the shoulder.

In the present study, a total of 32 PICC tip malposition
cases of 866 patients (3.7%) were observed, which is much
lower than previous reports (e.g., 7.87% [15], 11.4% [20],
and 35% [16]). The possible reasons are the clinicians in
the present study who performed the PICCs were highly
experienced [21] and all patients in the present study had no
communication barriers, therefore fully cooperated with the
clinician during the procedures.

Wu et al. [22] and Prabaharan et al. [23] reported that
PICC tips placed in the SVC would spontaneously move
to the jugular vein. In addition, Rastogi et al. [24] reported
that misplaced PICCs can reorient themselves within a day
without any adjustment. It is reported that the misplaced
catheters are usually taken out and replaced in many cent-
ers, which may increase the risk and impose great stress
to critical ill patients, especially for infant cases [24]. The
spontaneous correction of PICC tip may be suggested for
avoiding the risk and stress of catheters replacement. Thus,
leaving the misplaced catheters in place may be safer than
replacement.

The results from the present study showed that, in 19
cases of malposition in the jugular vein and three cases of
malposition in the contralateral subclavian vein, the PICC
tips spontaneously repositioned themselves to the SVC 3
days after insertion. In addition, in two cases of malposition
in the jugular vein, the PICC tips spontaneously repositioned
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themselves to the SVC 7 days after insertion. In these cases,
the functions of the catheters remained normal, and none
of the complications reported in other studies (e.g., Kundra
et al. [25]) occurred.

The reasons underlying the PICC tip misplaced in the
jugular or contralateral subclavian veins spontaneously repo-
sition to SVC may be as follows. The jugular vein does not
have valves. This blood flow vibrations from not only the
walking of independent patients but also the movement of
their limbs could facilitate the PICC tip within the contralat-
eral subclavian vein to reposition itself to SVC.

In conclusion, for patients experiencing a PICC misplaced
in the jugular and contralateral subclavian veins, there is no
need for adjustment and repositioning. The PICC tips will
spontaneously reposition themselves to SVC. In addition, the
function of PICC remains normal during the whole process.
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