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Clinical
Investigation Entrapped Coronary

Catheter Remnants 
and Stents
Must They Be Surgically Removed?

Entrapment of catheter components during cardiologic interventions is rare but can
cause life-threatening complications and the need for emergency cardiac surgery. We
report our surgical series of patients who have experienced entrapped guidewires,
Rotablator Systems, and stents after cardiologic interventions.

Nine patients were referred for emergency surgery after entrapment of catheter
remnants and ensuing acute ischemia. Guidewire fragments persisted in the left ante-
rior descending coronary artery (2 patients) and in the right coronary artery (1 patient);
Rotablator Systems lodged in the right coronary artery (2 patients); and stents were en-
trapped in the left anterior descending coronary artery (3 patients) and in the ramus cir-
cumflexus (1 patient).

Patients were referred for surgical therapy within 132 ± 30 min of device entrapment.
Surgical procedures included coronary artery bypass grafting and removal of Rotablators
or guidewires. Entrapped stents were left in situ, and additional coronary artery bypass
grafting was performed. All patients survived. There were no signs of perioperative myo-
cardial infarction.

We conclude that surgical strategy has to be individualized in patients with en-
trapped catheter remnants. The removal of entrapped stents or small fragments of
catheter components seems not to be mandatory, if these are contained within small,
chronically occluded coronary vessels or within a distal segment. (Tex Heart Inst J
2006;33:139-42)

ntrapment of catheter remnants (guidewire, stent, Rotablator) in coronary
arteries is a rare but serious complication of percutaneous coronary inter-
vention, with hazardous potential for the patient. Retrieval of these rem-

nants from the coronary circulation with various interventional devices is a readily
available and technically familiar approach that has a relatively high success rate.1

Despite this, up to 15% to 20% of patients with failed percutaneous retrieval of
misplaced catheter remnants are referred to emergent cardiac surgery, which still
carries a significant perioperative risk.2,3 Stent embolization or misplacement has
been reported in 0.3% to 1.2% of percutaneous transluminal coronary angioplasty
(PTCA) interventions.1,2,4 The incidence of guidewire or Rotablator (Rotablator©

Rotational Atherectomy System, Boston Scientific; Natick, Mass) entrapment is
difficult to determine, as there are only scattered case reports to go by.5,6 The opti-
mal surgical management and outcome for these last patients remain unknown.
Herein, we report our surgical experience and approach with patients who experi-
ence entrapment of catheter remnants.

Patients and Methods

From January 1998 through December 2003, 9 patients (6 women and 3 men;
mean age, 71.4 ± 6.2 years) were referred for emergency cardiosurgical therapy at
our institution after cardiologic intervention resulting in entrapment of catheter
remnants. The clinical data on the patients are presented in Table I.

Guidewires rested in the left anterior descending coronary artery (LAD) (2 pa-
tients) and in the right coronary artery (RCA) (1 patient). Stents were entrapped in
the LAD (3 patients) and in the ramus circumflexus (RCx) (1 patient). In 2 pa-
tients, a Rotablator System lodged in the RCA, which is illustrated in Figure 1. In
1 patient, a stent was entrapped between the LAD and the 1st diagonal branch,
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with secondary perforation of the LAD. The indica-
tion for operation in all patients was acute ischemia
(ST elevation) as shown by electrocardiography after
frustrated attempts at retrieval per catheter.

Results

Patients were referred for surgical therapy within 132
± 30 min of the device entrapment. Cardiopulmo-
nary bypass was performed under normothermia, and
myocardial protection was provided with antegrade
blood cardioplegia. The mean cross-clamp time was
19.1 ± 4.5 min.

The 2 entrapped Rotablator Systems were retrieved
through an aortotomy, and coronary artery bypass
grafting (CABG) was performed. All patients (n=4)
with an entrapped stent received CABG surgery alone,

without stent removal. The 3 entrapped guidewires
were completely removed, with the exception of a
small wire fragment in the distal RCA. In that case,
CABG was not performed due to the small diameter
of the vessel. In the event of LAD bypass, the left in-
ternal mammary artery (LIMA) was used in all pa-
tients.

The survival rate was 100%. No perioperative com-
plications were observed. There were no signs of peri-
operative myocardial infarction as indicated by clinical
chemistry (CK >10 µmol/L/sec, with a CK-MB pro-
portion >10%) or by electrocardiographic changes
(new Q waves, ST elevation, or R-wave depression).
All patients received a combination of aspirin and
clopidogrel for 9 months postoperatively and were ob-
served at 3-month intervals during the 1st postopera-
tive year.

The 1-year follow-up was uneventful for all patients;
in particular, no patient required further reinterven-
tion for angina or signs of ischemia.

Discussion

Patients with catheter remnants that were entrapped
during PTCA remain a particular challenge, because
little is known about the incidence and clinical out-
come.2,7 In addition, no guidelines exist for optimal
surgical management. This complication is life-threat-
ening because it can lead to myocardial ischemia, in-
farction, or lethal arrhythmia due to intracoronary
thrombosis. Studies using intravascular ultrasound have
shown that incompletely expanded stents are frequent-
ly associated with acute or subacute stent thrombosis.8,9

The primary therapeutic option is interventional
retrieval by means of specialized harvesting devices.10
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Fig. 1 Rotablator © tip perforating the right coronary artery (*).

Table I. Patients and Clinical Data

Min. from Cross-
Pt. Age (yr)/ Intervention Clamp Coronary
No. Sex Complication to Surgery Time (min) Vessel Therapy

1 74/F Entrapped guidewire 195 15 LAD Removal

2 74/F Entrapped guidewire 150 17 LAD Removal

3 70/F Entrapped Rotablator 95 20 RCA Rotablator removal and CABG

4 68/M Entrapped Rotablator 105 18 RCA Rotablator removal and CABG

5 63/F Entrapped guidewire 134 12 RCA Removal of guidewire

6 75/M Stent dislocation 120 20 LAD No removal + CABG

7 77/F Stent dislocation 152 27 LAD, RD No removal + CABG

8 80/F Stent dislocation 125 19 RCx No removal + CABG

9 62/M Stent dislocation 115 24 LAD No removal + CABG

CABG = coronary artery bypass grafting; LAD = left anterior descending artery; RD = ramus diagonalis; RCx = ramus circum-
flexus; RCA = right coronary artery
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In the event of failed interventional retrieval and per-
sistent signs of ischemia, patients should be urgently
referred to surgery.

The success of surgery in this circumstance is deter-
mined primarily by the clinical status of the patient be-
fore the operation. For patients in cardiogenic shock,
the risk of death remains 20% to 50%.11-13 Additional
risk factors depend upon the duration, extent, and lo-
cation of ischemia. In the event of preoperative myo-
cardial ischemia, the risk of perioperative infarction is
40% to 70%—but that risk drops to 2% to 4% in
cases without preoperative myocardial ischemia.3

In our series, all patients had signs of ischemia, yet
there was no perioperative myocardial infarction. The
successful outcome for these patients was due, we be-
lieve, to a clear recognition of the problem and a short
interval between failed intervention and emergency op-
eration. Other groups14,15 have shown that patients who
have a perioperative infarction experience significant-
ly more delay between failed PTCA and emergency 
operation than do patients who have no infarction.

Intraoperative decisions about removing or leaving
in situ the catheter remnants or stents should depend
upon the location and size of the fragment, and the
size of the coronary artery. In addition, the surgeon
should consider the risk of further traumatizing the
affected coronary artery by forcefully removing the
foreign body. Despite their thrombogenicity, catheter
remnants or stents need not be removed unless they
protrude into the ascending aorta, which creates a risk
of thrombotic embolization to cerebral and other pe-
ripheral vessels. Embolization of the wire itself is a low
risk, because it usually is firmly fixed within the coro-
nary artery. Small fragments of wire or misplaced stents
may be left within the coronary artery without adverse
sequelae, especially if they are contained within small,
chronically occluded coronary vessels or within a distal
part of the vessel.16,17

This complication is both uncommon and subject
to reporting bias. The literature on surgical interven-
tion for entrapped stents is sparse, and the commonly
proposed therapy is obligatory removal of the foreign
body from the coronary circulation.18-21 However, our
clinical data show that removal of entrapped stents
seems not to be obligatory. Early surgical interven-
tion, including rapid CABG surgery to the supplied
myocardium, is essential to a low mortality rate in this
high-risk group. Finally, medical liability should be
considered in cases of entrapped catheter compo-
nents. Patients should receive detailed explanation of
the risks of a remnant, even after a successful inter-
ventional procedure.
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