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A Case Report Using Goose Neck  
Microsnare for Severe Cervical  
Internal Carotid Artery Occlusion  
with Dolichoarteriopathy

Atsuuji Kuwajima,1 Hirotaka Okumura,1 Takato Nakajo,1 Eisuke Hirose,2 Ryo Irie,1 Yusuke Kobayashi,1  
Kazuya Higashizono,3 and Tohru Mizutani1

Objective:  We report the use of a Goose Neck microsnare for cervical internal carotid artery (ICA) occlusion in a patient 
with dolichoarteriopathy in whom it was difficult to achieve recanalization.
Case Presentation:  A 65-year-old woman underwent thrombectomy for a tandem lesion of left M1 occlusion and left 
cervical ICA occlusion. Recanalization of left M1 occlusion was achieved. For left cervical ICA occlusion, we attempted 
multiple thrombectomy using an existing device, but a hard clot with mobility was caught due to dolichoarteriopathy, 
which made thrombectomy difficult. Using a Goose Neck microsnare, we were able to capture the thrombus and achieve 
recanalization. 
Conclusion:  Thrombectomy by capturing the thrombus using a Goose Neck microsnare may be useful for capturing 
hard clots with mobility when it is difficult to achieve recanalization with existing devices.
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Introduction

The usefulness and safety of mechanical thrombectomy for 
acute ischemic stroke were established by large-scale ran-
domized studies/meta-analyses published after 2015.1) In 
the American Heart Association/American Stroke Associa-
tion guidelines, this procedure is recommended as class I. 
Following recent advances in devices and the development 
of many combined techniques, a high recanalization rate on 

the first pass was reported.2,3) However, there are patients in 
whom recanalization is not achieved despite the use of con-
ventional stent retrievers, a direct aspiration first pass tech-
nique (ADAPT), or combined techniques due to anatomical 
vascular anomalies or the characteristics of thrombi.

In this study, we report a patient with cervical internal 
carotid artery (ICA) occlusion in whom it was difficult to 
achieve recanalization in the presence of an anomaly of the 
ICA course, dolichoarteriopathy, and a thrombus was cap-
tured using a catheter for removing intravascular foreign 
bodies, a Goose Neck Microsnare (Medtronic, Minneapolis, 
MN, USA), leading to recanalization.

Case Presentation

Patient: A 65-year-old woman.
Complaints: Motor aphasia, and paralysis of the right 
upper and lower limbs
Medical history: Anxiety neurosis, after surgery for uterine 
cancer, hypertension, and dyslipidemia
Family history: Not contributory.
Lifestyle: No alcohol consumption. Smoking (5–6 cigarettes/
day for 45 years).
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Present illness: Consciousness disorder was noted upon 
waking and she was transported to a hospital by ambulance 
at 9:22. Regarding the consciousness level, the Japan 
Coma Scale (JCS) score was III-100 and the Glasgow 
Coma Scale (GCS) score was E1V1M5. There was no 
anisocoria or laterality of the limbs. Head computed 
tomography (CT) revealed no abnormal findings. She had 
taken many antipsychotic drugs. By a diagnosis of acute 
drug addiction, she was admitted to the Department of 
Internal Medicine. On the same day, paralysis of the right 
upper and lower limbs developed at 15:00. Head magnetic 
resonance imaging (MRI)/magnetic resonance angiogra-
phy (MRA) revealed acute ischemic stroke related to left 
ICA occlusion and she was referred to our hospital. The 
final onset-free confirmation time was 19:00 the day before 
arrival. The interval until arrival to our hospital was 
25 hours and 8 minutes.
Physical examination on admission: The height, body 
weight, blood pressure, pulse, and body temperature were 
172 cm, 61.4 kg, 148/90 mmHg, 71 times/minute (regular), 
and 38.5°C, respectively. Concerning the consciousness 
level, the JCS score was II-10 and the GCS score was 
E3V1M6. Paralysis of the right upper and lower limbs was 
evaluated as 1/5 on the Manual Muscle Test (MMT). The 
National Institutes of Health Stroke Scale (NIHSS) score 
was 12.
Laboratory data on admission: The leukocyte count, hemo-
globin (Hb) level, hematocrit (Ht), platelet count, PT-INR, 
brain natriuretic peptide (BNP) level, and D-dimer level 
were 7400/µL, 13.0 g/dL, 36.8%, 142000/µL, 1.05, 
35.7 pg/mL, and 2.19 mg/dL, respectively. Electrocardiog-
raphy demonstrated sinus rhythm, with a pulse of 73 times.

When reconfirming images from the previous hospital, a 
hyper-dense middle cerebral artery (MCA) sign at the hor-
izontal segment (M1) of the left MCA was observed on 
head CT. Both diffusion-weighted images (DWIs) and flu-
id-attenuated inversion recovery (FLAIR) images on head 
MRI confirmed high signal intensity involving the left tem-
poral gyrus to frontal/temporal lobes. The DWI-Alberta 
Stroke Program Early Computed Tomography Score 
(DWI-ASPECTS) was 6/10 (Fig. 1A). On head MRA and 
three-dimensional (3D) CT angiography (CTA), which 
were performed at our hospital, the left ICA origin was 
occluded. The ICA distal to the posterior communicating 
artery was visualized and a thrombus-related shadow 
defect was observed at the left M1 segment (Fig. 1B). Tor-
sion of the contralateral ICA was marked, suggesting 
marked torsion of the affected-side ICA (Fig. 1C). 
Although the interval from the final onset-free confirma-
tion time was ≥24 hours, endovascular treatment was per-
formed for the following reasons: the left M1 segment was 
partially occluded and cross-flow from the anterior com-
municating artery was expected; there was a dissociation 
between the clinical symptoms and imaging findings, and a 
clinical-DWI mismatch.
Endovascular treatment: Under local anesthesia, a 9-Fr 
sheath introducer was inserted into the right femoral 
artery and heparin at 5000 units was administered for 
systemic heparinization. A 9-Fr Optimo (Tokai Medical 
Products, Aichi, Japan) was inserted into the left com-
mon carotid artery (CCA). Angiography demonstrated 
occlusion on the peripheral side of the cervical ICA. 
There was no stenotic or dissecting lesion at the origin of 
the left ICA (Fig. 2A). Furthermore, the intracranial left 

Fig. 1  (A) Ischemic lesions were visualized as high-intense lesions 
in the left MCA-perfused territory (insular cortex and frontal lobe and 
temporal lobe) on diffusion-weighted imaging. (B) The left MCA and 

ICA was occluded on 3D-CTA (arrowheads). (C)The right cervical ICA 
had coiling dolichoarteriopathy with a circular structure on 3D-CTA 
(arrow). MCA: middle carotid artery; ICA: internal carotid artery
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dolichoarteriopathy of the petrous part to the cervical ICA 
was divided into three segments: Segment A, flexed area of 
the petrous part to cervical ICA; Segment B, flexed area 
of the cervical ICA (upward); and Segment C, flexed area 
of the cervical ICA (downward) (Fig. 3A–3D). To remove 
the thrombus in Segment A, a Solitaire Platinum 6 × 40 mm 
was deployed (1 pass) and a combined technique with the 
Solitaire Platinum 6 × 40 mm and ACE60 was performed 
(1 pass). However, the thrombus was unable to be retrieved. 
ADAPT with the ACE60 (2 passes) facilitated transfer of 
the thrombus to Segment C, but capturing was affected at 
the site of flexion, making retrieval impossible. In addition, 
the Solitaire Platinum 6 × 40 mm was deployed (4 passes), 
but the thrombus migrated between Segments B and C, 
finally reaching Segment C. However, it was unable to be 
retrieved.

To obtain a strong thrombus-capturing force, a Goose 
Neck Microsnare 7 mm was deployed with an attached 
catheter from the distal side of the Segment C thrombus by 
removing the ACE60 (Fig. 4A), and the thrombus was 
retrieved by covering and capturing it (Fig. 4B and 4C). 
On the first pass, a portion of the thrombus was retrieved 
(Fig. 4D). On the third pass, the giant, hard thrombus was 
firmly captured and retrieved into a 9-Fr Optimo. An 
approximately 10-mm thrombotic mass was extirpated 
from the 9-Fr Optimo. Recanalization was achieved and 
the procedure was completed with a Thrombolysis in Cere-
bral Infarction (TICI) grade of 2b (2 hours and 9 minutes 
after puncture) (Fig. 5A and 5B).

ICA was contrast-enhanced through a collateral pathway 
via the left ophthalmic artery from the left external carotid 
artery (ECA). A tandem lesion consisting of thrombi 
involving the left cervical ICA to C3 segment of the intra-
cranial ICA and at the left M1 segment was detected. Ini-
tially, a retrograde approach for thrombectomy through the 
intracranial left M1 segment was selected.

The 9-Fr Optimo was guided to the left ICA origin and 
manual aspiration was performed. However, no thrombus 
was able to be aspirated. Using a Penumbra ACE60 (Pen-
umbra, Inc., Alameda, CA, USA) (ACE60) as an interme-
diate catheter, a Marksman (eV3; Covidien, Irvine, CA, 
USA) and Traxecess14 with a J-shaped tip (Terumo, 
Tokyo, Japan) were slowly guided, considering tortuous 
blood vessels. Lesion crossing at the thrombus site of the 
left M1 segment was conducted and the ACE60 was  
elevated to the IC top. A Solitaire Platinum 6 × 40 mm 
(eV3; Covidien) was deployed in the M2 to M1 segments, 
and the second pass led to intracranial recanalization  
(24 minutes after puncture) (Fig. 2B). Subsequently, 
thrombectomy for thrombi of the C4-5 segment of the left 
ICA and petrous part to the cervical ICA was performed. 
To remove thrombi of the C4-5 segment of the left ICA, 
the ACE60 was elevated to the petrous part and a Soli-
taire Platinum 6 × 40 mm was deployed in the C3 to C5 
segments of the left ICA. The second pass led to recanal-
ization. Dolichoarteriopathy of the cervical ICA with a 
round structure was present, and a mobile, hard, large 
thrombus involving this structure was detected. The site of 

Fig. 2  Antero-posterior view. (A) The left cervical ICA was occluded on angiography (arrow). (B) Recanali-
zation of the left MCA was achieved by SR. Thrombi were found in the left ICA (C4-5 segment and petrous 
portion and cervical portion) on angiography (arrowheads). ICA: internal carotid artery; MCA: middle carotid 
artery; SR: stent retriever
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days after surgery. The modified Rankin Scale (mRS) score 
19 days after surgery was 2. Concerning the consciousness 
level, the GCS score was E4V5M6, and paralysis of the 
right upper and lower limbs was evaluated as MMT 5-/5. 
The NIHSS score was 4. The patient was referred to a reha-
bilitation hospital. After 8 months, no delayed morpholog-
ical abnormality at the site of dolichoarteriopathy was 
observed on 3D-CTA.

Discussion

A high recanalization rate after mechanical thrombectomy 
for acute ischemic stroke has been achieved with recent 
advances in devices, salvage therapy, and the development 

Pathological findings: The extirpated thrombus was mixed 
containing erythrocytes primarily consisting of fibrin com-
ponents. Neutrophils and inflammatory cells, such as 
nuclear destruction, were observed. There was no ather-
oma or tumor component.
Postoperative course: Postoperative head MRI revealed no 
increase in the extent of the fresh infarcted focus. Head 
MRA confirmed recanalization. To investigate the source 
of embolism, detailed systemic examination was con-
ducted, but there was no significant finding. By a diagnosis 
of embolic stroke of undetermined source (ESUS), the 
administration of aspirin at 100 mg/day was started and a 
Reveal LINQ was inserted. Motor aphasia and paralysis of 
the right upper and lower limbs gradually reduced from 4 

Fig. 3  Antero-posterior view. (A) The lesion from the petrous ICA 
to dolichoarteriopathy of the cervical ICA was divided into three 
parts (A–D). (B) Segment A: A thrombus was found at the flexion 
from the petrous ICA to the cervical ICA (arrowheads). The large 
thrombus was aspirated with ACE60. (C) Segment B: A thrombus 

was found at the flexion of the cervical ICA (upward) (arrowheads). 
A J-shaped Traxecess14 passed through a large thrombus. (D) Seg-
ment C: A thrombus was found at the flexion of the cervical ICA 
(downward) (arrowheads). ICA: internal carotid artery

Fig. 4  (A) A Goose Neck microsnare was deployed distal to the 
thrombus (arrow). (B) The Goose Neck microsnare was placed on 
the thrombus (arrow). (C) The Goose Neck microsnare captured the 

thrombus (arrow). (D) The Goose Neck microsnare captured part of 
the large thrombus.
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ICA stenosis was presented.13) Snelling et al.7) found that 
vascular torsion related to DICAs was associated with pro-
longation of the interval until recanalization in the acute 
phase and a poor prognosis.

The thrombus as an etiological factor in the present  
case was mobile, hard, and large. Pathologically, a fibrin- 
dominant thrombus was suggested. Inflammatory cells 
with neutrophils were detected. Fibrin-dominant thrombi 
are hard, with a high coefficient of friction,14) and the reca-
nalization rate is lower than that in patients with red blood 
cell (RBC)-dominant thrombi.15)

For mechanical thrombectomy, a Solitaire has been used 
as a first-choice device at our hospital. However, in the 
present case, it was possible to capture and transfer the 
hard thrombus, but it was unable to be captured at the site 
of DICAs; retrieval was not possible. In the package inserts, 
it is recommended that a Solitaire Platinum 6 × 40 mm be 
indicated for a vascular diameter of 3.0–5.5 mm. In the 
present case, the extracranial ICA diameter was 6.2–6.8 mm;  
sufficient adhesion to the vascular wall may not have been 
achieved. Concerning the hard-thrombus-retrieving capacity,  
Machi et al. investigated 10 types of stent retrievers using 
an in vitro vascular model, and reported that white thrombi 
measuring ≥6 mm were unable to be retrieved because suf-
ficient stent deployment was impossible, allowing a stent 
to pass through the side of the thrombus.16) Furthermore, 
Kaneko et al. conducted an in vitro study and found that the 
segment of a stent retriever was squashed upon stretching 
it in a markedly flexed blood vessel, making it impossible 
to capture a thrombus and reducing the recanalization rate, 

of many combined techniques. However, in clinical prac-
tice, there are patients in whom it is difficult to achieve 
recanalization. As factors for poor recanalization, anatom-
ical vascular anomalies (bovine type, aortic arch type II/III, 
and ICA dolichoarteriopathy), sites of occlusion (cervical 
ICA, intracranial ICA other than T occlusion, and M2), 
marked stenosis of the cervical ICA, large-volume thrombi, 
tandem lesions, hard thrombi, non-embolic features, rare 
stroke type, overtime medical service, female sex, a history 
of hypertension, and treatment for many hours have been 
reported.4–7)

In the present case, the second pass led to recanalization 
at the site of M1 occlusion, but a hard, giant thrombus 
involved the area of dolichoarteriopathy with a round struc-
ture at the site of cervical ICA occlusion, making thrombec-
tomy difficult. At the origin of the ICA, there was no 
arteriosclerotic or dissecting lesion, but dolichoarteriopathy 
of the ICA and the hard thrombus affected recanalization.

Vascular course abnormalities related to abnormal ICA 
development are termed dolichoarteriopathies of the inter-
nal carotid artery (DICAs). Metz and Weibel et al. classi-
fied DICAs into three types (tortuous, coiling, and 
kink).8–10) Coiling-type DICAs include C-shaped, S-shaped, 
U-shaped, and double circular structures, in addition to a 
round structure,8–10) as demonstrated in the present case. 
Unilateral or bilateral DICAs are observed in approxi-
mately 10%–40% of patients. In particular, the incidence 
of coiling-type DICAs is the lowest (approximately 
3%–7%).7,11,12) Regarding the development of cerebral 
infarction related to DICAs, a kink-type DICA patient with 

Fig. 5  (A)(B) Recanalization was achieved, classified as TICI 2B on the final angiography. TICI: Thrombolysis in 
Cerebral Infarction
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thrombi. In the present case, all thrombi were grasped on 
the third pass. Unless a thrombus is hard to some degree, it 
may be difficult to grasp. Thrombus rupture related to 
excessive traction by a snare may cause embolization of 
new territory (ENT); caution is needed.

In the future, issues, such as anatomical vascular anom-
alies and thrombus properties, may be overcome by the 
introduction of new devices, improving the recanalization 
rate. In some patients with mobile, hard thrombi in whom 
recanalization was not achieved using conventional 
devices, mechanical thrombectomy with a Goose Neck 
microsnare may be effective.

Conclusion

The use of a Goose Neck microsnare for cervical ICA 
occlusion with DICAs led to recanalization. Mechanical 
thrombectomy with a Goose Neck microsnare for throm-
bus grasping may be effective in patients with mobile, hard 
thrombi in whom it is difficult to achieve recanalization 
using conventional devices.
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