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case by the fact, that nutritional supplementa-
tion and recovery of normal body weight led to
the resolution of free gas, without any other
therapeutic intervention. Strict confinement to
bed with restriction of activity may exert a
beneficial effect, as it may prevent wide
fluctuations of intra-alveolar pressure and
recurrence of alveolar leaks. The extensive
amount and wide distribution of free air in our
patient was documented in detail, not only
with radiographs, but also with CT of the neck,
chest, retroperitoneal space and pelvis, and the
resolution of free gas was followed up with
serial CT scans.

Relative sinus bradycardia and hypotension
in our patient were attributed to autonomic
dysfunction which, when observed in such
patients, is generally benign. However they
have to be treated in order to avoid serious
haemodynamic disorders,4 especially when
electrolyte abnormalities due to malnutrition,
vomiting or diuretic and laxative abuse coex-
ist.10 In our case there was also a moderate
leucopenia obviously due to bone marrow
hypoplasia. The decrease of blood cell count

may manifest as a pancytopenia, although
leucopenia seems to be of greater clinical
importance in patients with anorexia nervosa
and must be closely monitored as it may result
in increased susceptibility to infection. The
diminished immunological reaction to infec-
tions without fever and leucocytosis may
impede early diagnosis and lead to widespread
infection in these patients.'2

In conclusion it must be emphasized that the
development of soft tissue emphysema in
patients with anorexia nervosa is a benign
condition which does not demand surgical
intervention. However, because of some po-
tentially life-threatening complications, like
unexpected cardiovascular collapse, sudden
death, etc,'0 recognition of the primary dis-
order, hospitalisation and intensive nutritional
rehabilitation is necessary. A complete radio-
graphic investigation of the gastrointestinal
tract is indicated in order to exclude a
perforation with subsequent mediastinitis or
peritonitis. A potential pitfall is that of free gas
below the diaphragm that may lead to un-
necessary laparotomy.4'7
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Summary
Two cases are presented in which inter-
ventional radiology was used to retrieve
foreign bodies from in and around the
vascular system.
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Vascular access techniques are being increas-
ingly used in the diagnosis and treatment of
patients, many of whom are critically ill. As
with any invasive technique, complications can
occur, one of which is fracture and/or mis-
placement of guidewires and catheters. In the
past, surgical removal of the foreign bodies has
been the only option available, however mod-

em interventional radiological techniques can
often obviate the need for surgical intervention.
We describe two such cases, one involving
removal of a knotted guidewire and the other
removal of a broken guidewire fragment, both
complications occurring during the routine
insertion of a central venous catheter.

Case reports

Case 1
A central venous catheter was inserted, via a
right subclavian approach, for venous access in
a 30-year-old woman who had taken a large
overdose. Initial entry of the introducer cathe-
ter/needle into the vein was difficult, necessi-
tating several passes until good venous flow

 on M
ay 17, 2023 by guest. P

rotected by copyright.
http://pm

j.bm
j.com

/
P

ostgrad M
ed J: first published as 10.1136/pgm

j.73.864.664 on 1 O
ctober 1997. D

ow
nloaded from

 

http://pmj.bmj.com/


Retrieval of intravascular foreign bodies 665

was demonstrated. The spring guidewire was
then advanced through the introducer needle.
On introduction of the wire, resistance was
encountered, which was thought to be second-
ary to kinking, and the wire was further
advanced using a rotational movement to try
and overcome this. Further resistance was
encountered and on trying to withdraw the
guidewire, it was found to be stuck. A
subsequent chest X-ray revealed the guidewire
had become coiled and knotted behind the
medial end of the clavicle with an associated
right-sided pneumothorax, which was causing
mediastinal shift towards the left (figure 1) and
increasing dyspnoea. An intercostal chest drain
was inserted, following which the patient
became asymptomatic. Percutaneous retrieval
of the knotted guidewire was performed using
the nonsurgical technique described below.
Post-procedure the patient made an uneventful
recovery.

Case 2
A central venous catheter was inserted, via a
right subclavian approach, in a 52-year-old
woman who required parenteral feeding fol-
lowing a laparotomy for resection of a pan-
creatic carcinoma. Following successful
catheter placement in the subclavian vein,
resistance was encountered when attempting
to remove the spring guidewire. The catheter
was withdrawn relative to the guidewire and a
further attempt made to remove the wire.
Further resistance was again met, and there-
fore the catheter and guidewire were removed
simultaneously. Upon removal it was noted the
guidewire was not intact and a chest X-ray
revealed the distal fragment to be lodged in the
subclavian vein (figure 2). The fragment was
removed, again using a percutaneous retrieval
technique, the patient making an uneventful
recovery.

Technique

By passing a series of Van Andel Teflon
dilators (William Cook Ltd, UK) over the
external portion of the guidewire, the percuta-

Figure 1 Chest X-ray
showing coiled, knotted
guidewire at medial end
of clavicle with associated
right-sided pneumothorax
and mediastinal shift to-
wards the left

............
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~~~...... ....

neous track was dilated up to 9 F in case 1, and
a new similar-sized percutaneous track formed
in case 2 after a further guidewire had been
introduced into the subclavian vein under
radiological control, as the guidewire fragment
was wholly intravascular. The low resistance of
the Teflon enabled relatively easy passage of
the catheters. The catheters were then, replaced
by an 8 F 'Bright tip' catheter (Cordis Europa,
The Netherlands). This catheter has a wide
lumen and is braided so that its angled tip can
be rotated by rotation of the hub. The 'Bright
tip' catheter was fed up to the knot on the
guidewire (case 1) or to the fractured guidewire
(case 2). Gentle traction on the guidewire
enabled the knot to be drawn into the catheter
in case 1, following which the catheter was
removed together with the wire as a unit (figure
3). In case 2, a gooseneck snare (Microvena
Europa, Germany) was passed through the
lumen of the 'Bright tip' catheter in proximity
to the foreign body, and the catheter tip
rotated, and moved back and forth to snare
the floating free end of the broken steel
guidewire, following which it was pulled into
the sheath. The snare, catheter and guidewire
fragment were withdrawn as a unit.

Discussion

The true incidence of catheter-related embo-
lism is unknown, although it is probably more

Figure 2 Chest X-ray showing broken end of guide-
wire opposite medial end of right clavicle

Figure 3 Photograph of removed guidewire showing
knotted loop
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common than reported. Interventional radiol-
ogy can provide an effective means of removing
foreign bodies and is becoming increasingly
accepted',2. The fact that many patients suffer-
ing complications with catheters/wires are
seriously ill adds to its attraction. Many devices
and techniques have been described.2-6 They
often involve the use of a wire loop snare, a
stone basket of the 'Dormia' type, or grasping
forceps. Since the snare was first described by
Curry,7 it has become the most frequently used
technique.8 It has the advantages of being
simple and safe, the tip being soft and flexible,
and readily available in all catheter labora-
tories. The loop size can be varied greatly and
once the foreign body is snared, it gives a good
grip. It does, however, have poor torque
control, making manipulation difficult and
therefore requires dexterity and practice, and
the fragment must have a free-floating end to
allow it to be snared. Basket catheters are a
variant of the snare, having improved torque
and hence being easier to manipulate, making
them more suitable for removal of short,
fragmented, foreign bodies. Again a free-
floating end is required and although the
instrument is relatively flexible, care must be
taken that the rigid tip does not perforate a
vascular structure. Bends and curves severely
limit the use of rigid/semi-rigid forceps,
although newer flexible forceps have been
developed.9 The major advantage of forceps
over snares or baskets is their ability to seize a
foreign body at its middle portion, although the

potential for damage to the endothelium and
risk of perforation is much greater.
No study exists comparing interventional

radiology with conservative treatment and
conventional surgery, although Richardson et
al1 found that, of 202 cases of catheter emboli
described in the literature, 20% were managed
conservatively. In this group, there were no
further complications in 56%, non-fatal com-
plications in 21% and fatal complications in
23%. Mortality rates of up to 40% have,
however, been reported for unremoved emboli,
especially in ill patients.'0 The complications
associated with intravascular foreign bodies
include arrhythmias, especially with right
ventricular emboli, thrombosis, clot embolism,
perforation of the blood vessel or cardiac
chamber in which the fragment lodges, and
sepsis.

Conventional surgery for removal of foreign
bodies is associated with a high degree of
success, although exposure of the great vessels
may involve a thoracotomy or median stemot-
omy, increasing the risk to the patient, and
should now only be considered in those
patients in whom interventional radiological
techniques have failed, success rates being
reported of between 70 - 100%.2 Therefore, if
you have a problem with a broken, knotted or
misplaced catheter or guidewire, contact your
radiology department, they may be able to help.

We would like to thank Mr J E Pollet for permission
to report on his patients.
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