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BACKGROUND

Cerebral emboli are commonly reported following thrombolysis, tumor embolization, and 
aneurysm occlusions with coils.[1-3] Foreign bodies in the cerebrovascular system can lead 
to vascular blockage and stroke. Coil herniation and migration is a known complication of 
endovascular coiling of cerebral aneurysms. When an intravascular foreign body is identified, 
endovascular retrieval should be attempted due to its high success rate and minimal morbidity.[4] 
Various options exist to resolve this complication.[5-8] We report one additional option that has 
already been described for peripheral use but never for the retrieval of a foreign body that has 
migrated to the brain through a transradial approach.

CASE PRESENTATION

A 59-year-old male with a history of hypertension, heavy smoking, acute coronary syndrome, 
and circumflex artery stenting 1  year previously underwent coronary angiography, due to 
angina. It was performed through transradial access using a JR 6Fr catheter. During the study, 
a distal fragment of the catheter ruptured and migrated, lodging inside a branch of the right 
middle cerebral artery [Figures 1 and 2]. The cardiovascular team asked us to consult. At the 
time of our evaluation, the patient had no neurological symptoms. He still had the same 6Fr 
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sheath in his right arm that had been used for coronary 
angiography.

Treatment

We decided to attempt retrieval of the catheter segment 
using the same radial approach as used for coronary 
angiography. With the patient under general anesthesia, 
the right carotid artery was catheterized with a Simmons II 
catheter (Merit Medical, South Jordan UT, USA), which was 
exchanged, using a 260 mm guide wire (Radifocus, Terumo, 
Somerset NJ, USA) in the external carotid, for a 6Fr guide 
catheter JR (Merit Medical, South Jordan UT, USA). We 
then catheterized the right internal carotid artery with a 
6Fr guide catheter (Merit Medical, South Jordan UT, USA). 
Angiography revealed a radio-opaque fragment localized 

distal to the right medial cerebral artery bifurcation. With a 
0.014 microwire (Hybrid 12–14, Balt, Montmorency, France), 
we navigated inside the catheter fragment, up to the M2-M3 
segment. Then, we tried to pass it with a double-lumen 6 mm 
per 7  mm balloon (Eclipse, Balt, Montmorency, France), 
but it was impossible to pass distal to the catheter fragment 
with the balloon, and when we inflated it, the fragment was 
displaced distally  [Figures 3 and 4].

We changed through a 300  mm 0.014 wire (FineCross, 
Terumo, Somerset NJ, USA), the remodeling balloon to a 
coronary angioplasty balloon of 1.25 mm per 20 mm (Ryujin, 
Terumo, Somerset NJ, USA), with which we were able to 
cross the catheter fragment. Then, we insufflated the balloon, 
half inside the fragment and half distal to it, and pulled the 
inflated balloon back. We retrieved the inflated balloon until 

Figure  1: Coronary angiography with a catheter located in the 
coronary artery. The dotted circle shows the ruptured distal 
fragment of the catheter, before it detached.

Figure  2: Skull radiography, anteroposterior view. The dotted 
white circle shows the catheter fragment lodged in the right middle 
cerebral artery.

Figure  3: Right internal carotid artery angiography, left anterior 
oblique view. The dotted white circle shows a double-lumen balloon 
inflated within the fragment of the catheter, the latter lodged in a 
branch of the right middle cerebral artery.

Figure 4: Skull radiography, right anterior oblique view. Note inside 
the white circle the balloon inflated displacing the fragment distally.
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it, and the catheter fragment reached the end of top of the 
guide catheter. Then, we retrieved the balloon, fragment, and 
guide catheter together, and all of them were extracted with 
the radial sheath [Figure 5].

After the procedure, the patient reported a headache, 
after which computed tomography (CT) demonstrated 
a subarachnoid hemorrhage (SAH) [Figure  6]. Control 
angiography was performed, documenting complete 

extraction of the fragment and no vascular complications 
[Figure  7]. After 1  week, the patient was discharged, 
asymptomatic, having no neurological deficits, and with no 
residual evidence of a SAH on CT [Figure  8]. The patient 
was reevaluated clinically 2 days and 4 weeks after discharge. 
During both visits, the patient had a normal neurological 
examination and no residual effects from the procedure.

DISCUSSION

There are published descriptions of conservative management 
of this situation, but results are difficult to predict when the 
situation appears.[5] Tools that are commonly available to 
retrieve foreign bodies from the cerebrovascular system 
include Microsnares (Amplatz Goose Neck; Covidien, 
Mansfield, Massachusetts, USA) and an Alligator (Covidien, 

Figure  6: Postprocedural computed tomography of the brain, 
showing a subarachnoid hemorrhage.

Figure  7: Follow-up angiography with no evidence of vascular 
lesions or residual intravascular evidence of the retrieved catheter 
fragment.

Figure  8: Follow-up computed tomography of the brain, without 
secular lesions.

Figure 5: (a) Skull radiography. Continued white arrow shows the 
inflated balloon half inside the catheter fragment and half distal 
to it. Dotted white arrow shows the catheter fragment. (b) Skull 
radiography. Dotted white circle shows the inflated balloon pushing 
the catheter fragment at M1 segment of cerebral media artery. 
(c) Facial bones radiography. Dotted white circle shows the catheter 
fragment near the tip of the guide catheter at cervical segment of 
carotid artery. (d) Chest radiography centered on the clavicle. 
Inside the dotted white circle, note the inflated balloon and catheter 
fragment at the level of the right common carotid’s origin. White 
arrow shows the tip of the guide catheter at the level of the right 
brachiocephalic trunk.
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Mansfield, Massachusetts, USA).[6,7] The stent retriever Trevo 
ProVue (Stryker, Kalamazoo, Michigan, USA), which is 
indicated for thrombectomy during acute ischemic strokes, 
has also been used for foreign body retrieval.[8]

Cerebral emboli are a described complication of 
cerebrovascular procedures, and different devices have been 
utilized to retrieve them. Specific devices, listed previously, 
have been described for retrieving foreign bodies from the 
cerebrovascular circulation. Another technique, utilizing 
two microcatheters, or a microwire plus a microcatheter, or 
a stent retriever, has been employed in such circumstances.

However, there are no published reports of such a large 
fragment of catheter migrating to the cerebral circulation 
and being extracted, so it was not easy for us to decide which 
device to use in such a circumstance. In our patient, the 
foreign body that migrated was a 10 mm fragment of a JR 6Fr 
diagnosis catheter, which became lodged in a branch of the 
right middle cerebral artery. This was a problem since it was 
constructed of a rigid material and hence difficult to ensnare 
with a retriever stent, with a microcatheter and guidewire, or 
with a microsnare.

For this case, we believed that the best option was a balloon. 
Initially, we used a remodeling balloon that reaches up to 
6 mm of diameter; however, since it was for cerebral vessels, 
it had a small enough profile. However, it was not rigid 
enough to completely pass through the catheter fragment. 
Then, we decided to try a lower profile coronary angioplasty 
balloon, which was a little stiffer; and this allowed us to cross 
the catheter fragment without difficulty. Once the tip of our 
guide catheter was reached, since it was the same size as 
the migrated fragment, we extracted the catheter, together 
with the guide wire, until we reached the introducer and 
then removed everything together, thereby recovering the 
migrated fragment.

The patient had postprocedural headaches, for which a 
CT scan was considered indicated; and it revealed a SAH. 
We believe that the microwire’s rigidity was the cause of 
this complication, puncturing a vessel as the angioplasty 
balloon was being advanced. Follow-up cerebral angiography 
identified no contrast extravasation or pseudoaneurysm. The 
patient’s headaches resolved, with no further complications, 
and he was discharged 1 week after the procedure, at which 
time no residual SAH was observed on CT.

CONCLUSION

A coronary angioplasty balloon is an option for retrieving 
foreign objects or device fragments that have migrated into 
cerebral vasculature when a cerebral balloon fails.

Cerebral angiography is always required after an endovascular 
intervention.

Transradial artery approach is a good option for cerebral 
endovascular procedures.
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