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Abstract
Recent randomized controlled trials have transformed the treatment of acute ischemic stroke. Mechanical or aspira-
tion thrombectomy is the main treatment option for occlusions of large intracranial vessels. Despite its high techni-
cal success rate, endovascular thrombectomy can sometimes be complicated by anatomical peculiarities or device 
failures.  The most frequent complications are related to vessel dissection or vessel perforation by devices while 
navigating intricate anatomy.  Rarer still are technical device failures, like spontaneous stent-retriever detachment, 
which occurred with older generation retrievers. This case reports a rare device failure, which, to the best of our 
knowledge, has not been reported in the literature so far, namely a microwire fracture in the middle cerebral artery. 
This was successfully removed with an Eric stent-retriever. The potential causes and possible management strategies 
are discussed. 
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��Background
Acute ischemic stroke (AIS) is one of the leading causes 
of neurological death and disability worldwide. Up to 
2015, intravenous tPA was the only approved therapy 
for AIS secondary to a large vessel occlusion (LVO). 
This strategy achieved recanalization rates of up to 
30% with only modest clinical outcomes. Endovascular 
thrombectomy changed AIS treatment owing to reca-
nalization rates of up to 90% and a higher likelihood of 
good long-term neurological outcomes [1]. 

Despite all the significant advantages of thrombec-
tomy, some procedures are futile or even harmful to 
patients due to the intricate anatomy, clot composition, 
and technical or device complications. Arterial dissec-
tion or vessel perforation are major complications that 
can occur in up to 5% of thrombectomy procedures 
[2]. Device failures are infrequent and were reported 
with older generation devices. 

The current case reports the spontaneous fracture of 
a guidewire in the intracranial vessels. 

��Case report
A 49-year-old male patient with a history of alcohol 
abuse was brought to the emergency department of 
the Emergency Clinical County Hospital, Targu Mures, 
Romania, complaining of abrupt onset of right extrem-
ity weakness and speech difficulties. 

Neurological examination revealed a conscious pa-
tient, a Glasgow Coma Scale (GCS) 15, with grade 2 
right hemiparesis, Kaplan 2 aphasia, and a National In-
stitute of Health Stroke Scale (NIHSS) of 8. 

On admission, non-contrast CT (NCCT) and CT 
angiography showed decreased attenuation of the left 
insula and putamen, consistent with an Alberta Stroke 
Program Early CT Score (ASPECTS) score of 8, and 
occlusion of the distal M1 segment of the left middle 
cerebral artery (MCA). 

Under conscious sedation, one hour after admission, 
via a femoral approach, a 9F Cello balloon-guide cath-
eter (Medtronic, California, USA) was placed in the 
distal internal carotid artery (ICA). A Rebar 27 micro-
catheter (Medtronic, California, USA) with an Avigo 
guidewire (Medtronic, California, USA), were navi-
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gated in the MCA and passed through the thrombus 
(Figure 1a, b). 

Although two retrieval attempts were performed, 
the vessel opened only partially due to apparent steno-
sis located at the MCA bifurcation after the thrombus 
was passed. Re-occlusion occurred after a few minutes. 
The wire and microcatheter were navigated for a third 
time distal to the occlusion. 

While trying to retrieve the wire, the distal radio-
paque tip fractured spontaneously (Figure 1b) in the 
distal ICA and MCA. Because no snare devices were 
available in the department, Solitaire retrievers were 
used in an attempt to extract the wire. This strategy was 
unsuccessful.  Finally, the fragment was retrieved with 
an Eric 6x44mm retriever partially opened distal to the 
ruptured wire’s tip (Figures 1c, 2). 

After the wire was extracted, balloon angioplasty was 
performed twice for the underlying stenosis. However, 
only a partial reopening of the vessel was obtained. 

Post procedurally, the patient’s neurological status 
deteriorated to right hemiplegia and complete global 
aphasia, with an NIHSS of 17. 

NCCT performed 24 hours later showed a large area 
of infarcted tissue, corresponding to the MCA terri-
tory. Furthermore, a haemorrhagic transformation 
occurred at the level of the basal ganglia. Subsequent 
control NCCT confirmed growing brain oedema. The 

Fig. 1a. Digital subtraction angiogram while injecting 
contrast in the left ICA shows occlusion of the left MCA’s 
distal M1 segment.

Fig. 1c. After multiple attempts, successful capture of the 
wire with the Eric retriever is visible.

Fig. 2. The distal radioopaque 5 cm of the wire extracted 
is seen along with Eric retriever’s structure.

Fig. 1b. The fractured radioopaque guidewire tip is seen 
inside the microcatheter (white arrow) in this unsubtract-
ed, magnified image.
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patient developed anisocoria. His consciousness grad-
ually declined to a GCS of 3 four days later. Due to a 
cardiac arrest, the patient unfortunately died.

��Discussions
Spontaneous fracture of microwires, used for intracra-
nial vessels, is an infrequent complication during neu-
rovascular interventions. Micro wire entrapment in 
cerebral arteries with subsequent rupture in the aorta 
has been published before [3, 4]. However, the current 
case reports a different technical scenario, requiring 
distinct management strategies. 

From the beginning of the current reported proce-
dure and during the necessary repetitive manoeuvres, 
the wire’s advancement and retraction were challeng-
ing; however, once the microcatheter was “relaxed”, 
the wire moved smoothly. At the third attempt to pass 
the occlusion with the microcatheter, while trying to 
remove the microwire, the distal part detached sponta-
neously, partially inside the microcatheter (Figure 1b).

The operators felt neither the resistance while re-
tracting the wire, nor the rupture itself.

Due to a lack of snare- or alligator-type devices in 
the department at that time, stent-retrievers were used 
for wire extraction. The first attempt was to advance 
a Solitaire distal to the wire tip pointing in the ACA 
and catch it while retracting. This manoeuvre failed 
and was followed by two Solitaire devices, deployed 
simultaneously, one entirely distal for the tip. The sec-
ond, partially opened in front of the wire tip, followed 
by retrieval of both devices simultaneously. After these 
failed attempts, a first-generation Eric 6x44mm stent-
retriever was used. 

We navigated the microwire and microcatheter distal 
to the tip and deployed an Eric 6x44mm stent-retriever.

While gently retrieving the device, the wire tip’s cap-
ture was noticed, and forward pressure was placed on 
the microcatheter to secure the wire inside the retriev-
er. Both microcatheter and retriever were slowly pulled 
together, and the wire was successfully extracted at the 
first attempt (Figures 1c, 2).

Micro wire complications during neurovascular 
procedures are relatively rare. One that is more fre-
quently reported is vessel perforation with the wire tip. 
It occurs during approximately 1.5% of thrombectomy 
procedures [2]. One other unusual complication is wire 
retainment in small intracranial branches, possibly due 

to vasospasm [3], or entanglement with stent struts [5]. 
In these cases, the wire was transected at the level of 
the femoral artery. Fracture of the wire body occurred 
months later at the level of the aorta, leading to severe 
cardiovascular and pulmonary complications [3]. In-
traoperative fracture of the wire tip in the intracranial 
vessels has not been reported previously. A wealthier 
scientific body of evidence related to such complica-
tions is found in the coronary intervention’s literature. 

Predisposing factors for fracture or entrapment are 
tortuous anatomy, severe arterial stenosis or occlu-
sions, the necessity to cross a previously implanted 
stent or the need to perform a “jailed wire technique”, 
in which a guidewire is placed in one side-branch for 
its protection while carrying out a balloon angioplasty 
for bifurcation lesions. Additionally, some mechanisms 
can enhance fracture risk: excessive twisting of the wire, 
more than 180 degrees [6]. Moreover, twisting the wire 
through a “tensioned” microcatheter caused by tortu-
ous vessels can further increase fracture probability.

Several therapeutic strategies are available for ex-
tracting fractured guidewires. Specific devices de-
signed for intravascular foreign body removal, like 
a snare loop, or gooseneck snare, can be an excellent 
first choice. If a snare-device is not available, a dou-
ble- or triple-wire technique can be an alternative [7]. 
It involves navigating two or three wires parallel to the 
fractured fragment and twisting them, to entangle the 
piece, followed by removing all of them at once. This 
technique can have devastating consequences in the 
intracranial vessels, such as vasospasm, perforation, 
or even further fractures. Therefore, its use should be 
avoided. Stent-retrievers have been used successfully 
for the extraction of coils. In a prospective case series, 
Leslie-Mazwi et al. (2013) used stent-retrievers for the 
retrieval of displaced coils during aneurysm treatment 
in 14 patients [8]. In their experience, no complications 
related to coil extraction were encountered. The safety 
and lack of complications of stent-retrievers for extrac-
tion of coils might not hold true for guidewire tips; 
these are stiffer than coils and can potentially, perfo-
rate or dissect vessels during the retrieval manoeuvre. 
In the absence of snare devices, we were obliged to use 
a retriever. The tip of the fragment was not captured by 
the Solitaire device but was extract by an Eric retriever.

If wire removal fails, a stent can be implanted to cov-
er the wire and position it against the vessel wall. Stent-
ing remains a good first-line approach in these cases. 
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��Conclusions

Intraprocedural fracture of a microwire tip during me-
chanical thrombectomy for acute ischemic stroke is an 
infrequent complication. It can be caused by a combi-
nation of tortuous anatomy and excessive twisting of 
the wire during the procedure, mainly when the micro-
catheter is tensioned. 

In the absence of snare-devices, the Eric stent-re-
triever can be used to remove the fractured fragment.
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