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Abstract

Aneurysms in the V1 segment of the extracranial vertebral artery are extremely rare. Furthermore, half

of the cases are giant aneurysms larger than 25 mm. This study reports a case of unruptured giant V1

aneurysm of the right vertebral artery that was successfully treated with endovascular coil emboliza-

tion. An 85-year-old woman experienced dizziness sporadically. Magnetic resonance imaging demon-

strated a mass in the right subclavian region. Radiological examinations showed an aneurysm origi-

nating from the V1 segment of the right vertebral artery. The aneurysm was successfully embolized

with platinum coils, with preserved patency of the vertebral artery. Although aneurysms in the V1 por-

tion of the vertebral artery are extremely rare, there is a possibility of thrombosis or rupture. Endo-

vascular treatment such as coil embolization may be effective for a V1 vertebral artery aneurysm.

Keywords: aneurysm, V1, vertebral artery, giant, coil embolization

Introduction

Extracranial vertebral artery (VA) aneurysms are rare,

with a reported incidence of 1% among VA aneurysms and

0.5% among all aneurysms.1) Furthermore, giant aneurysms

of the extracranial VA exceeding 25 mm in size are very

rare.2) The VA has four segments, and fusiform or saccular

aneurysms sometimes develops in the intracranial V4 por-

tion of VA. V1-3 segments of VA are located outside the

cranium. Among the V1-3 segments, aneurysms are the

most frequently observed in the V3 segment, followed by

V1.1) To the best of our knowledge, only 10 cases of aneu-

rysms in V1 of VA have been reported, including our case.3)

The etiology, characteristics, natural course, and manage-

ment of aneurysms at this location have not been fully

clarified. This study thus represents a case with an unrup-

tured giant V1 aneurysm of VA that was successfully

treated by coil embolization. Furthermore, the etiology,

clinical characteristics, and treatment of V1 aneurysms

along with a literature review are discussed.

Case Presentation

An 85-year-old woman with hypertension and hyperlipi-

demia occasionally experienced dizziness for more than 10

years and visited a local hospital. Magnetic resonance im-

aging (MRI) showed an abnormal mass lesion in the right

subclavian region. An aneurysm or tumor was initially sus-

pected (Fig. 1). MR angiography (MRA) demonstrated a

patent right VA and subclavian artery. However, the origin

of the lesion was unclear. The patient was referred to our

department for further examination. Repeated MRI and

computed tomographic angiography (CTA) demonstrated

an aneurysmal lesion. The signal intensity of the lesion

was not the same for neighboring arteries due to slow

blood flow in the giant aneurysm. However, the origin of

the aneurysm was unclear due to its large size (Fig. 2a, b,

c). MRA and CTA showed no other abnormalities, such as

an aneurysm in the thoracic or abdominal aorta. Angiogra-

phy showed that the giant aneurysm originated in the V1
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Fig.　1　T2-weighted axial (a) and coronal (b) MR images showing an abnormal mass lesion (arrow) in the right subclavian region. 

The original axial (c) and coronal (d) images of MRA. The intensity of the lesion (arrow) is low compared with the surrounding ar-

teries.

portion of the right VA. The diameter of the aneurysm was

approximately 30 mm, and its neck was 7.6 mm. The di-

ameter of the parent VA was 2.5-3.5 mm, and the proximal

VA was tortuous (Fig. 2d, e). An aneurysm at this location

has the potential to rupture or demonstrate thrombus for-

mation as a natural course. Furthermore, the patient urged

to receive treatment. Therefore, endovascular coil emboli-

zation of the aneurysm with or without stent placement

was planned.

Transoral administration of 100 mg of aspirin and 3.75

mg of prasugrel hydrochloride was started 7 days prior to

endovascular treatment. The procedures were performed

under general anesthesia. A 4F sheath was introduced via

the right radial artery. Next, the 4F sheath was changed to

a 6F guiding sheath with balloon (FUBUKI, ASAHI IN-

TECC, Japan) and was advanced to the right subclavian ar-

tery. A microcatheter (HeadwayPlus21 2-2.5Fr, TERUMO,

Japan) was advanced to the cervical portion of the right

VA distal to the aneurysm with the aid of a mi-

croguidewire (SynchroSELECT, Stryker, USA) in the case of

stent insertion. Then, another microcatheter for coil deliv-

ery (1.7Fr SL-10, Stryker, USA) was advanced to the aneu-

rysm, and the tip of microcatheter was positioned on the

distal side of the aneurysm cavity (Fig. 3a). Initially, a plati-

num coil (22 × 500 mm, AXIUM PRIME FC3D coil, Med-

tronic, Ireland) was inserted into the aneurysm as a frame

(Fig. 3b). Next, platinum coils were added, and a total of

30 coils were inserted into the aneurysm. Angiography

showed almost complete occlusion of the aneurysm cavity

with low-level blood flow in the aneurysm neck. The par-

ent VA was confirmed to be patent, although it showed

mild stenosis (Fig. 3c, d). Therefore, no stent was added.

Ultrasound sonography performed on the day after emboli-

zation showed mild blood flow between the coil cast and

aneurysm wall near the aneurysm neck. Postoperative MRI

on the 2nd and CTA on the 7th day showed obliteration of

the aneurysm dome and patency of the parent VA. Her

postoperative course was uneventful, and she was dis-

charged on the 8th day without complications. MRI/A af-

ter 3 months demonstrated obliteration of the aneurysm

dome and patency of the parent VA (Supplementary Figure

1). Transoral administration of prasugrel hydrochloride was

ceased 4 months after endovascular treatment. The ad-

ministration of aspirin will be continued at least 1 year af-

ter the treatment. To date, the patient has experienced no

symptoms, including dizziness.
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Fig. 2 Axial images of plain computed tomography demonstrating a mass lesion (arrow) (a). Axial (b) and coronal (c) images of 

a computed tomographic angiogram demonstrating a contrast-enhanced aneurysmal lesion (arrow). (d) Pre-embolization angi-

ography showing the giant aneurysm originating from the V1 portion of the right VA. (e) Vaso CT. The diameter of the aneurysm is

about 30 mm, and its neck is 7.6 mm.

Discussion

Aneurysms in the V1 segment of VA are very rare. To

the best of our knowledge, only 10 cases were reported be-

tween 1996 and 2023, including the present case (Table 1).

In addition, four other cases have been reported, but with-

out detailed information.4) Among the 10 cases, at least six

involved aneurysms with large diameters exceeding 25

mm. Aneurysms at this location tend toy to develop to a

large size. This may be due to characteristics of the vascu-

lar structure or softness of the surrounding tissues.

Extracranial VA aneurysms can be caused by trauma,

vasculitis, atherosclerosis, dissection, or occur due to idi-

opathic reasons. They can also be induced by hereditary

diseases such as Behçet’s disease, Ehler-Danlos syndrome,

and neurofibromatosis type 1. Among them, trauma is the

most common cause of extracranial VA aneurysms.3,5) In

cases of V1 aneurysms, reported definite etiologies were

neurofibromatosis type 1 and Behçet’s disease. Therefore,

etiologies in most cases were unclear. Our patient had only

hypertension and hyperlipidemia, with no history of colla-

gen disease or congenital abnormalities. Therefore, the eti-

ology was considered to be atherosclerosis.

Regarding symptoms, V1 aneurysms sometimes report-

edly caused dizziness, paresthesia, ataxia, dysarthria, swel-

ling, and pain of the arm, neck, and chest.3) Our patient

occasionally felt dizziness for 10 years. If blood flow in VA

decreases due to the aneurysm, dizziness may occur. How-

ever, the symptom was not persistent in our patient.

Therefore, it was considered unlikely that the symptom of

dizziness was caused by the V1 aneurysm. During the 3-

month followup following embolization, the patient did

not complain of any symptoms, including dizziness.

Among the 10 reported cases of V1 aneurysms, one case

showed aneurysmal rupture and initially presented with

massive hematoma in the neck.6) In the case of a ruptured

V1 aneurysm, a massive hematoma may form in the neck,

and airway obstruction may occur.7) The incidence of rup-

ture of large intracranial aneurysms greater than 25 mm in

diameter is about 25% within 1 year after diagnosis, about

63% after 2 years, and about 75% after 3 years.8) Although

an aneurysm in V1 of VA is an unusual location, and only

1 in 10 cases rupture, a large aneurysm in V1 is associated

with the possibility of rupture. In contrast, there is a possi-

bility of thrombus formation in a large aneurysm due to

stagnant blood flow. Thrombosed aneurysms not only in-

crease the risk of rupture but also that of ischemic stroke.

Four out of the 10 reported cases showed thrombus for-

mation in the aneurysms (Table 1). Three lesions were par-

tially thrombosed aneurysms and showed no ischemic

symptom.1,3,7) One lesion was eccentrically thrombosed.9)

The patient developed cerebellar infarction and showed
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Fig.　3　Fluoroscopic X-ray images showing that the tip of the microcatheter (arrow) is positioned on the distal side of the aneu-

rysm cavity,  (a) and the first coil is inserted into the aneurysm as a frame (b). Postembolization angiography (c) and Vaso CT (d) 

showing almost complete occlusion of the aneurysm cavity with low-level blood flow in the aneurysm neck.

neurological symptoms at both initial onset and recur-

rence. Cerebellar infarction was caused by embolic mate-

rial from the thrombus in the aneurysm.

As mentioned, an aneurysm in V1 of VA is associated

with the possibility of rupture or thrombus formation.

Therefore, we decided to treat the V1 aneurysm in our pa-

tient. The treatment options for extracranial VA aneurysms

include direct surgery and endovascular treatment. Among

nine reported cases of V1 aneurysms, a case involving a

ruptured aneurysm was treated by direct surgery, such as

aneurysm resection and vascular graft reconstruction.10)

Strambo et al.9) reported the case of a V1 aneurysm reca-

nalized 6 years after endovascular coil embolization. In

this case, the proximal VA was embolized by platinum

coils to prevent thromboembolism from the thrombosed

aneurysm as the initial treatment. The recurrent aneurysm

was treated by ligation of the distal VA and excision of the

coiled aneurysm.9) Neurosurgeons are not familiar with di-

rect surgery involving the periclavicular region. In the case

of direct surgery, collaboration with thoracic or vascular

surgeons is necessary. We discussed the possible treatment

of our patient with cardiovascular surgeons, and endovas-

cular treatment was selected. Of nine reported cases, en-

dovascular treatment alone was performed in seven. Re-

garding endovascular treatment, coil embolization with or

without stent placement and proximal VA occlusion are

additional options. If the vascular size and configuration

are suitable, placement of a covered stent or flow diverter

may be considered. In our case, the patient was treated by

simple coil embolization. Although VA showed mild steno-

sis based on a protruded coil cast after coiling, blood flow

was considered adequate. Therefore, no stent was placed.

Due to the paucity of such cases, to the best of our knowl-

edge, no clinical studies have made a comparison between

simple coiling and stent-assisted coiling for extracranial

aneurysms. In one clinical study of intracranial aneurysms,

62% (224/361) of patients were treated without, and 38%

(137/361) were treated with a stent.11) According to the re-

port, the incidence of total periprocedural serious adverse

events was 4.5% with coil embolization alone and 6.6%

with stent-assisted coil embolization. Likewise, the inci-

dence of ischemic stroke was lower in cases with simple

coil (2.2%) than stent-assisted coil embolization (8.8%).11) In

our case, no stent was placed, and the treatment was ap-
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propriate for preventing postoperative ischemic stroke.

Furthermore, no thrombus was observed on preoperative

radiological examinations. Of nine reported cases, four had

an intramural thrombus. If thrombus formation in an

aneurysm is suspected, direct surgery, proximal VA occlu-

sion including the aneurysm, or endovascular treatment

with prevention of thromboembolism to the distal VA

might be necessary. For endovascular treatment with pres-

ervation of VA, protection with a balloon or filter, or flow

reversal, if possible, might be required. Gentle manipula-

tion of coils or other materials is also mandatory.

Most giant intracranial aneurysms reopen partially fol-

lowing coil embolization because of coil compaction or

migration.15) Furthermore, Dorfer et al.16) reported that the

mechanism of aneurysm recurrence was coil compaction

in seven cases in giant intracranial aneurysms. Of the

seven cases, retreatment was done in the four cases by 2

months after coil embolization, one in 6 months, and two

in 19 months.16) Therefore, although our case is an extrac-

ranial aneurysm, long-term followup is required.

Although neurosurgeons and neurologists pay little at-

tention to the periclavicular region, there is a possibility

that a rare extracranial aneurysm of VA may exist in this

region. For a V1 aneurysm of VA, endovascular treatment

might be one of the effective options.

In conclusion, although aneurisms in V1 of VA is ex-

tremely rare, it is associated with the possibility of rupture

or thrombosis. Endovascular treatment such as coil em-

bolization may be an effective option for unruptured giant

V1 vertebral aneurysms.
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