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Abstract: This study aims to investigate the causes of catheter fracture and handling measures for implantable vas-
cular access devices to prevent catheter fracture. We retrospectively examined 3088 adult patients with catheter 
fracture/disruption caused by totally implantable vascular access devices (TIVDs). In the 3088 cases, implantation 
was via the internal jugular vein in 2909 cases and the subclavian vein in 179 cases. Catheter fracture/disruption 
occurred in 13 patients (0.42%). In 7 cases in which implantation was via the internal jugular vein (left side, n = 4 
and right side, n = 3), the incidence of catheter fracture/disruption was 0.24% (7/2909). Four patients had catheter 
fracture, and 3 patients had catheter disruption. Among those with subclavian venipuncture, 6 patients had cath-
eter fracture/disruption, with an incidence rate of 3.35% (6/179), including 4 cases of implantation via the left side 
and 2 cases of implantation via the right side. The incidence of catheter fracture/disruption in the internal jugular 
venipuncture was significantly lower than that in the subclavian venipuncture (χ2 = 38.938, P = 0.000). All of the 
cases of catheter fracture/rupture were treated safely, without any deaths in all the patient groups. Acutenes activ-
ity, body shape, improper operation, catheter material, and special anatomical structure are the causes of catheter 
fracture/disruption. Performing the appropriate surgical method and informing patients to avoid strenuous activi-
ties could reduce the incidence of catheter fracture/disruption.

Keywords: Implantable vascular access device, catheter fracture, catheter disruption, risk factors, reasons, han-
dling measures

Introduction

A totally implantable vascular access device 
(TIVD) is a small reservoir connected to a 
venous catheter and positioned in the subcuta-
neous tissue. It was first uses in oncologic 
patients in the early 1980s [1]. Currently, the 
device has become an integral part of daily 
clinical routine [2, 3], allowing both administra-
tion of chemotherapy and blood aspiration 
without repeated venesection [4].

Compared to the peripherally inserted central 
venous catheter, TIVD has a simple feature, is 
more secure, and can be indwelled in the body 
over a long period [5, 6]. Moreover, most 
patients reported high overall satisfaction with 
the use of TIVDs [7]. TIVDs may be associated 
with some complications such as pneumotho-
rax, arterial perforation, and arrhythmias; and 
mechanical problems such as catheter frac-
ture/disruption and catheter migration; infec-
tions; extravasations; occlusions; and vein 

thrombosis [8, 9]. Most of its complications can 
be effectively prevented by adequate proce-
dures of insertion and management. However, 
some rare cases may be fatal, such as pneumo-
thorax, arterial perforation, and catheter frac-
ture/disruption. The rate of catheter fracture/
disruption is estimated to range from 0.1% to 
2.1% [10-14]. The most remarkable complica-
tions are catheter line fractures with fragment 
displacement to the pulmonary circulation [15]. 
Many causes can lead to catheter fracture/dis-
ruption, and physicians should take adequate 
measures to prevent it. The aim of this study 
was to investigate the causes of and treatment 
measures to prevent catheter fracture/disrup-
tion in the use of TIVDs.

Materials and methods

Setting and participants

From December 2008 to May 2014, 3088 
TIVDs were inserted in the Fourth Hospital of 
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Hebei Medical University. Their ages ranged 
from 28 to 63 years (mean, 49.33 years). Of the 
patients, 2909 underwent implantation via the 
internal jugular vein; and 179, via the subclavi-
an vein. The indwelling time ranged from 42 to 
1000 days (mean, 508.55 days). This study 
was conducted in accordance with the declara-
tion of Helsinki. This study was conducted with 
approval from the Ethics Committee of Hebei 
Medical University. Written informed consent 
was obtained from all participants.

Types of TIVDs

The totally implantable catheters used consist-
ed of 7-Fr or 8-Fr catheters and silicone ports 
from Bard Inc. In the cases of catheter fracture/
disruption, a 7-Fr catheter was used in 2 cases 
and an 8-Fr catheter was used in 11 cases.

All the implantation procedures were per-
formed in the operating room, under local infil-
tration anesthesia. Confirmatory chest radiog-
raphy was always performed after the 
placement, and all of the patients were exam-
ined by a physician before discharge.

Statistical analysis

Data were analyzed by using the SPSS13.0 sta-
tistical software. Statistical significance was 
set at P = 0.05.

Results

Of the 3088 cases of catheter implantation, 13 
(0.42%) presented catheter fracture/disruption 
as complication. Of the 7 cases (0.24%, 7/ 
2909) of implantation via the internal jugular 
vein, 4 were via the left internal jugular vein and 
3 were via the right internal jugular vein. Of the 
6 cases (3.35%, 6/179) of implantation via the 
subclavian vein, 4 were via the left subclavian 
vein and 3 were via the right subclavian vein. In 
all of the cases, the tip of the catheter was in 
the right atrium. The incidence of catheter frac-
ture/disruption with subclavian vein puncture 
was significantly higher than that with internal 
jugular vein puncture (χ2 = 38.938, P = 0.000). 
Of the 13 patients with catheter fracture/dis-
ruption, 10 had catheter fracture and 3 had 
catheter disruption.

In 4 cases of catheter fracture where the cath-
eter was implanted via the internal jugular vein, 

implantation was via the left side in 2 cases, 
the port-catheter junction in 1 case, and the 
puncture site in 1 case. The fracture position of 
another 2 catheter fracture via the right side, 
both of them fracture in the ministry of turn-
back of the catheter. Six cases of catheter frac-
tures had pinch-off syndrome and were invari-
ably located between the clavicle and the first 
rib.

In 3 cases of catheter disruption in which 
implantation was via the internal jugular vein, 
implantation was via the left side in 2 cases 
and the right side in 1 case. Two cases in which 
implantation were via the left side, catheter dis-
ruption was found in the port-pipe junction and 
in 5 locations with rupture, respectively. One 
case was treated via by right side in the minis-
try of turn-back of the catheter.

Pinch-off syndrome was diagnosed in 6 cases, 
and the catheters were immediately removed. 
In 3 patients with catheter fracture, 4 catheter 
fragments were percutaneously retracted by an 
interventional radiologist from the right atrium 
by using a snare catheter through a 6-Fr femo-
ral vein access, without further complications. 
However, unfortunately, in 1 patient, a catheter 
fragment was accidentally dropped into the pul-
monary artery. Finally, it was removed with ster-
notomy by thoracic surgeons. Another 3 
patients with catheter disruption underwent 
direct port and catheter removal.

Discussion

Although rarely reported, catheter fracture/dis-
ruption is a potentially dangerous complication 
encountered in clinical practice, which can 
occur during the time of indwelling or TIVD 
removal. Because catheter fracture/disruption 
is asymptomatic, its real incidence may be 
higher. Though asymptomatic, it can also lead 
to serious local inflammation, thrombus embo-
lism, arrhythmia, and even sudden death [16-
18]. Catheter fracture/disruption is an acciden-
tal event, and nurses should always be alert to 
the occurrence of this complication in the daily 
care of patients with, especially when no blood 
is observed or when resistance is noted during 
the flushing of the catheter [19].

The risk factors of catheter fracture/disruption 
include long-term use and repetitive operation; 
manufacturing defect; material degradation; 
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fibrin clot and calcium deposition in the cathe-
ter [20]; the polar angle of the catheter; 
mechanical damage, especially in the removal 
process; inflammation; and poor location such 
as in the pinch-off syndrome [21].

Catheter fracture/disruption mainly occurs in 
the port-catheter junction, the subcutaneous 
tunnel, the ministry of turn-back of the cathe-
ter, and the intravenous catheter. Catheter frac-
ture can migrate into the precaval vein, right 
atrium, right ventricle, and postcaval vein along 

with the blood flow. Few cases of catheter frac-
ture will migrate into the pulmonary artery. In 
our study, 4 cases (30.8%) occurred in the port-
catheter junction, of which 3 were catheter 
fractures and 1 was catheter disruption. One 
case (7.69%) of catheter fracture occurred in 
the ministry of turn-back, 2 cases (15.4%) of 
catheter fracture occurred in the intravenous 
catheter, and 6 cases (46.15%) had pinch-off 
syndrome.

Six cases of catheter fracture/disruption due to 
pinch-off syndrome occurred in this group, in 
which implantation was via the left side in 4 
cases and the right side in 2 cases. Pinch-off 
syndrome, also called “catheter clip syndrome” 
[21], can be defined as the anatomic and 
mechanical compression of a catheter as it 
passes between the clavicle and the first rib at 
the costoclavicular space. When the catheter is 
surgically placed by using a percutaneous 
puncture medial to the midclavicular line, the 
catheter travels through the costoclavicular 
space next to the subclavian vein rather than 
inside it, making it vulnerable to compression 
with shoulder movement. The incidence of 
pinch-off syndrome is about 1%. However, the 
incidence of catheter fracture caused by pinch-
off syndrome can reach up to 40% [22]. Before 
the occurrence of catheter fracture/disruption, 
resistance occurs during infusion. However, the 
infusion can be administered smoothly if 
patients raise their arms or maintain a certain 
position. The narrow catheter lumen is detect-
ed on chest radiography. In the presence of 
catheter disruption, the patient will feel pain 
from swelling during infusion. On the other 
hand, in the presence of catheter fracture, the 
nurse will find no blood during catheter with-
drawal. The TIVD should be removed immedi-
ately if catheter clip syndrome occurs. In our 
study, 6 catheter fractures were observed, in 
which the tip of the catheter was in the right 
atrium and removal was performed by means 
of interventional radiology. The key to the pre-
vention of pinch-off syndrome is to avoid the 
clavicle and first rib during TIVD implantation or 
to choose the internal jugular vein approach. 
We have never encountered pinch-off syn-
drome in our center because we never choose 
the subclavian vein in the final stage of 
implementation.

We found 7 cases of catheter fracture/disrup-
tion in our study, including 4 cases of catheter 

Figure 1. Long-term lack of side breast in the obesity 
patient’s made lateral partial.

Figure 2. Chest x ray contrast radiography showing 
the exosmotic contrast agent in the fractured cath-
eter in the cervical part.
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fracture and 3 cases of catheter disruption. 1 
catheter fracture was in the ministry of turn-
back, also was the puncture position, nurse 
found the swelling subcutaneously in the cervi-
cal part when they infusion, X-ray confirm the 
catheter fracture. Two cases of catheter frac-
ture occurred in the intravenous catheter, and 
another case of catheter fracture occurred in 

the port-catheter junction. All of these cases 
were found by the nurse during infusion and 
were radiographically confirmed. Surgeon fac-
tor may cause puncture site fractures. Port-
catheter junction fracture may have several 
causes as follows: (1) The gab of the port-cath-
eter junction. The catheter should be connect-
ed into the gab. Overshoot of the gab to the bot-
tom of the port should be avoided; otherwise, 
the catheter will be crushed by the lock, which 
can lead to catheter fracture and even catheter 
detachment. (2) The position of the port. The 
port should be located in the ipsilateral lateral 
skin and as far as possible below the clavicle to 
avoid line on the edge of the clavicle. Otherwise, 
the port-catheter junction is just near the edge 
of clavicle. In an obese patient, the extrusion of 
the ipsilateral breast will lead to elevation of 
the port, which in turn leads to friction with the 
clavicle. Two patients had obesity in our study. 
Lateral partial caused by the long-term lack of 
a side breast in obese patients will lead to cath-
eter fracture because the slanting of the side of 
the body will increase the pull of the catheter. 
Moreover, vigorous exercise or sharp coughing 
in daily life suggests long-term repeated pull 
between the port and the catheter, which is 
also one of the causes of catheter fracture 
(Figure 1). (3) Regarding other causes include, 
the 2 cases of fracture in the intravenous cath-
eter in our study suggest that the cause may be 
the polar angle in the ministry of turn-back, 
combined with the friction in daily life. The cath-
eter material can also lead to catheter fracture, 
considering that we found multiple bursts in the 
catheter, the position being neither in the min-
istry of turn-back or in the parts exposed to 
friction.

Once catheter fracture/disruption is suspect-
ed, it should be confirmed by performing chest 
radiography or by means of contrast agent 
injection (Figures 2 and 3).

Although catheter fracture/disruption is rare, 
awareness of its possible occurrence is impor-
tant for patients. The catheter should be 
removed by means of interventional radiology 
to avoid further complications.

Prevention is more important. First, the physi-
cian should choose the appropriate type and 
size of the TIVD, the appropriate position, and 
tube angle for smooth insertion, and avoid 
damaging the catheter during the operation. 

Figure 3. The fractured catheter of TIVD.
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Second, nursing staff should use a suitable 
infusion speed and accurate heparin concen-
tration when flushing the TIVD. Proper mainte-
nance of the device will reduce the probability 
of catheter fracture/disruption. Nursing staff 
also need to provide patient education and 
inform patients to avoid vigorous exercise and 
frequent movement. The patients should be 
warned to undergo routine examination in 
order to detect problems.
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