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Abstract

Background Port-a-catheter insertion and removal are common procedures performed for children with chronic dis-
ease or cancer. Although its removal is usually straightforward, some difficulties during the procedure can be encoun-
tered. Several methods have been described in the literature to handle those cases where lines have become stuck.

Aim To describe our simple technique in dealing with stuck port-a-catheters during removal. We will additionally
report the incidence and factors associated with this complication.

Methods A retrospective chart review study was performed between January 2009 and December 2019. Of a col-
lective 2040 ports that were removed during the research interval, cases of difficult port removal were collected and
reviewed. In 42 cases, catheter removal difficulty is encountered, and a second incision at the venous access site is
performed. Failure of this procedure in removing the stuck catheter is then followed by catheter stenting and removal
over a guide wire.

Results Difficult removal of port-a-catheters was experienced in 42 cases (2%). The mean age at removal for those
cases was 6.6 years. Most of the port-a-cath removals were done after treatment completion (74%). Ports had been
left in situ for a mean duration of 44 months. The stepladder technique with wire stenting of the catheter was suc-
cessful in 37 cases (88%), while the rest were only partially removed (distal part). The retained part was extracted using
an angiographic technique. No short- or long-term complications were encountered in any of those 42 patients.

Conclusions Stepladder with wire stenting of catheters approach deals with difficult line removals. Our technique s,
therefore, simple, feasible, and effective.

Level of evidence |V.
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Background

Implanted central venous catheters (infuse port cath-
eters) are widely used in pediatric patients with malig-
nancy or chronic diseases with long-term venous access
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and the incidence of a stuck catheter has been reported
with wide variation. The incidence range reported is 0.3
to 2.2% in various studies [4, 5]. Nonetheless, we believe
that there is a lack of reporting, and data are scarce in
general regarding this common procedure.

The pathogenesis behind the “stuck” catheter is related
to forming a peri-catheter sleeve of fibrin sheath. Experi-
mental studies on postmortem animals performed dur-
ing the 14 days after catheter insertion confirmed the
presence of foci of local intimal injury, endothelial denu-
dation, and adherent thrombi [6, 7]. Several reports claim
that long duration of use (>20 months) and hematologi-
cal disorders are the main predisposing factors associated
with the difficult removal of the port-a-catheters [1, 4, 8].
In hematological patients, there was no clear pathogen-
esis for stuck catheters found in the literature to explain
such predisposition. Catheters in these children are kept
for a long time with multiple insertions because of the
need for prolonged treatment such as chemotherapy.
Also, catheter damage, fibrosis, and adhesion have been
reported when the catheter is compressed between the
clavicle and first rib and chronic friction (the pinch-off
syndrome) [9].

Removal of a stuck catheter can be difficult, and force-
ful pulling of a stuck catheter alone without any safer
technique of removal can lead to catheter breakage with
consequent retention or migration of the broken frag-
ment; even more, a catastrophic event may occur sec-
ondary to bleeding and rupture of the vessel wall [5, 10].
Some have reported that medium-term follow-up for
children with retained catheter fragments has been unre-
markable; however, those children are at risk of throm-
bosis, infectious complications, myocardial perforation,
endocarditis, arrhythmias, and catheter migration to pul-
monary vasculature with a potential risk of pulmonary
embolism [1, 4, 8, 11].

Different techniques for dealing with stuck cath-
eters have been described. Endoluminal balloon dilata-
tion, the Hong technique, is the most used [12]. Huang
et al. reported their experience with one patient utiliz-
ing a guide wire to separate the catheter from the ves-
sel wall, recognized as a “push-in” force technique [13].
A migrated catheter can be retrieved by interventional
radiology using an EN Snare device [3, 14]. The retained
fragment is occasionally left in place or anchored to
surrounding tissues to decrease migration risk [I1,
15]. Migrated fragments may require a more invasive
approach, including open sternotomy with pulmonary
arteriotomy [16]. This study aims to describe our expe-
rience utilizing a relatively feasible and simple alterna-
tive technique for removing stuck port-a-catheters and
reviewing the factors associated with such intraoperative
difficulties.
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Methodology

Patients and methods

A retrospective chart review was performed, includ-
ing all children who had their port-a-catheters removed
from January 2009 to December 2019. Demographic
and clinical data were reviewed. Potential risk factors
from the literature were sought. Descriptive data were
generated.

Method of removal of stuck central lines

The steps of our simple technique named stepladder
wire stenting of catheter approach start with the classic
way of removing the catheter through a small incision
at the port site, incision of the fibrous capsule over the
port, followed by an attempt to retrieve the catheter.
When resistance is found, a second 3-mm incision over
the skin below the clavicle at the catheter entry site is
made where the catheter is identified in the subcuta-
neous tissue and delivered with surrounding fibrous
sheath out of the incision. Then sheath is opened with-
out any venotomy, so no bleeding was encountered.

If the catheter is still stuck, it is cut, and proximal con-
trol of the retained catheter in the vein is achieved with a
stitch or hemostat, and then a guide wire is inserted into
the catheter and advanced beyond the tip of the catheter
by 1-2 ¢m under C-arm fluoroscopic guidance (Fig. 1).
A clamp was applied over the catheter and the inserted
guide wire. The catheter is then retrieved along with the
guide wire with gentle pulling, with the latter acting as a
stent. Finally, a chest film (CXR) is done to confirm no
retained fragments after the procedure (Fig. 2); all the
above steps of the procedure are highlighted in the video
submitted with subtitles (Video). The degree of difficulty
experienced is graded in Table 1 using a modified Wilson
grading system [1].

L

Fig. 1 X-ray chest after stenting catheter with a guide wire
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Fig. 2 X-ray chest after the removal of the catheter

Results

A total of 2040 port-a-catheters were removed between
2009 and 2019. Of these, 42 (2%) cases involved difficult
line removal, which constituted the population reviewed.
Therefore, we have included only grades 3 and 4 to
ensure an accurate inclusion of such challenging cases.
There were 24 males and 18 females with a mean age of
6.6 years at the extraction time. All ports were from Bard
Access System (Salt Lake City, Utah) and Celsite®. The
catheter size was 4.5 Fr in 44% of cases, and the rest were
6.6 Fr.

The port-a-catheters insertion indications were cancer
in 26 patients (62%); 17 of them had acute lymphocytic
leukemia (Fig. 3). Thirty-one patients (74%) had their
port-a-catheters removed after completion of treatment,

Page 3 of 6

while other indications for removal included infection
and line dysfunction (Fig. 4). The mean time for catheter
stay was 44 months, while the most prolonged duration
was 8 years for one patient suffering from fibromatosis
requiring immunosuppression therapy.

The average operative time for removing stuck lines
with the stenting technique was 22.5 min, while 53 min
were usually required if the catheter had to be replaced
after removal. Most patients had their lines in the left
subclavian vein (78.6%). Other less commonly used sites
included external and internal jugular veins (10.5%); the
risk of being stuck at these sites is less. Bleeding was not
encountered much as stuck catheters were approached
through the subcutaneous tissue.

In 5 patients (12%), the same venous site had been
utilized earlier for line insertion before the current port
insertions. We have not looked at all in 1998 removals
regarding the incidence of reinsertion on previously uti-
lized sites; hence, we cannot draw any conclusion about
such association.

The degree of difficulty experienced is graded in Table 1
using a modified Wilson grading system [1]. However, it
is sometimes difficult with retrospective reviews to ascer-
tain the difference between grade 1 and grade 2 based on
operative notes since the degree of difficulty of removal
can either be missing or inaccurate.

In 42 patients, the catheter was difficult to remove
despite traction at the port site, and thus, the incision
used previously to obtain venous access was reopened,
and the catheter was retrieved with the assistance of a
guidewire stenting. This stenting technique was success-
ful in 37 cases (88%). However, in the remaining 5 cases,
the catheter was broken; therefore, they were referred
for interventional radiology, and the fragments were
removed successfully on the same day (Table 2).

Discussion

Most of the literature focuses on complications during
line insertion or when the catheter is in situ, such as mal-
function and infection. The complications encountered
during central line removal in adults and pediatric popu-
lations are rarely discussed in the literature. We reported

Table 1 Modified Wilson grading of degree of difficulty at removal of Infusaport

Grade Total port-a-caths removed 2040
0 No difficulty recorded 1998
1 Significant traction required to mobilize the catheter via the access port incision

2 Venous access incision opened; gentle traction required to mobilize the catheter

3 Venous access incision opened; guidewire technique used 37

4 Venous access incision opened but a portion of catheter unable to be removed 5
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Fig. 3 Indications for port insertion

Indications For Port Removal
Thrombus

Infection 3%
10%

End of treatment
74%

Fig. 4 Indications for port removal

a 2% incidence of stuck lines, similar to previous reports
[3-5]. The duration of catheter use for our patients was
around 44 months; this supported the findings of Wilson,
who reported statistically significant relations between
those who had their port longer than 40 months and dif-
ficult line removal [1].

We observed a higher frequency of difficult cath-
eter removal in acute lymphoblastic leukemia (ALL)
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patients (40%). Those findings are consistent with the
previous report by Wilson, who had 76% of the stuck
line with ALL [1]. Similarly, 2 of 3 patients in the Jones
series also had lines placed for ALL. Thus, it may be
possible that particular chemotherapeutic agents lead
to this phenomenon [17]. Various methods for deal-
ing with retained fragments have been described in the
literature; Chen et al. described angiographic-assisted
removal by an EN Snare device in their case series of
four patients [8]. The technique described by Wilson
and Jones included a second incision at the venous site
followed by a venotomy if the catheter was still adher-
ent and leaving a remnant in situ if it was not amenable
for removal, while in our technique we just opened the
fibrous sheath around the catheter without venotomy
and getting distal catheter control for insertion of a
guide wire. Once the guide wire beyond the tip of the
catheter is confirmed by C-arm fluoroscopy followed by
only gentle pulling of the catheter and guide wire as one
piece, if there is a failure of this technique for retrieval,
then the visible proximal catheter with the port is
removed, and referring patient to interventional radiol-
ogy for retrieval is recommended. We have never done
venotomy in our cases as long as venotomy carries risks
of major intraoperative bleeding and may be challeng-
ing to apply on our patients as the majority, 78.6%, had
their line inserted in the subclavian vein. Furthermore,
while leaving some remnant of the catheter showed
good outcomes in the short term, there is still a risk
of migration, infection, and thrombosis. This does not
merely need further complex management, but it keeps
parents of those patients with lifelong concerns [1, 17].
In addition, pulmonary hypertension secondary to the
retention of a catheter fragment has been reported
despite using anticoagulation, which ultimately leads to
cor pulmonale and death [18].

Hong uses an endoluminal balloon angioplasty to
expand the vein, which breaks the adhesions between
the venous wall and the stuck catheter; he reported a
single case done in an adult patient. Application of
this might be difficult in small children with a risk of
vein rupture due to small-sized and fragile veins [12].
Huang’s case report represents a similar technique to
the one we are describing, where he inserted a guide
wire to stent the catheter, and then he used a push in-
pull out force to break the adhesions between the cath-
eter and venous wall [13]. We used a pulling technique
catheter and guide wire as one piece under fluoroscopic
guidance.

We used a modified Wilson grading system to grade
the difficulty with line removal on a scale of 0—4, while
the patients with grades 3 and 4 were reviewed in detail
for their characteristics.
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Table 2 Grade 4: patients who underwent removal of remnant segment by interventional radiology (total patients 5)

Patient no Gender Diagnosis Indication of removal Duration of Catheter site Site
VAD (M) used

before

1 M Ependymoma brain End of treatment 33 Left subclavian No

2 M ALL End of treatment 44 Left subclavian No

3 M Neuroepithelial brain tumor Infection 62 Left external jugular No

4 F ALL End of treatment 20 Left subclavian Yes

5 F Hyper IgM syndrome Dysfunction 72 Left subclavian No

No significant difference in duration in situ and age at
insertion or removal was present among grades 3 and 4.
Those findings were similar to that of Wilson [1].

All patients had a smooth recovery and were dis-
charged on the same day. It is essential to follow up with
those patients with CXR immediately after the proce-
dure, if not done intraoperatively, to ensure no residual
catheter was left in situ. The five patients whose catheters
could not be removed with this technique were reported
firmly adhering to the wall. All were discovered with
CXR and were referred for angiographic removal per-
formed on the same day without short-term or long-term
complications.

Conclusion

This technique is easy, and feasible, and may eliminate
the need for venotomy, sternotomy, or any other complex
maneuvers to remove the stuck catheter. We recommend
the stepladder wire stenting of catheter technique for all
difficult removals of such lines to be complemented with
the interventional procedures for unsuccessful ones.
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