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Pseudoaneurysm of
the Vertebral Artery

Pseudoaneurysms of the vertebral artery are rare. Their treatment depends on the loca-
tion, size, cause, and coexisting injuries. The surgical management of a 22-year-old man
who had a large pseudoaneurysm in the 1st portion of the right vertebral artery is de-
scribed, and an additional 144 cases from the medical literature are briefly reviewed.
(Tex Heart Inst J 1999;26:90-5)

he anatomic description of the vertebral artery specifies 4 segments or
parts: the 1st part originates in the subclavian artery and proceeds to the
foramen of the transverse process of the C6 vertebra. The 2nd part pro-
ceeds from the C6 level to the exit above the transverse process of C1. The 3rd
and 4th parts proceed from C1 to a juncture with the contralateral vertebral ar-
tery, forming the basilar artery inside the cranium. The 3rd and 4th parts are ac-
cessible only by craniotomy.
This report describes the case of a 22-year-old man who presented in 1994 with
a pseudoaneurysm in the 1st portion of the right vertebral artery. This pseudo-
aneurysm was most likely the result of an automobile accident that had occurred
5 years earlier.

Case Report

A 22-year-old, lean, muscular man presented in November 1994 with a pulsatile
mass, 8 cm in diameter, in the right lateral neck triangle. The mass was found
during a routine pre-employment physical examination. The patient had no symp-
toms and was unaware of the mass. Upon detailed questioning, he reported in-
volvement in a car accident about 5 years earlier. At that time he had been treated
in the emergency room and was found to have lacerations of the head and neck,
and bruising of the anterior chest wall without fractures of ribs or sternum. The
1994 studies of the mass included ultrasound, which showed the presence of an
aneurysm; and angiography, which indicated that this was a pseudoaneurysm
located in the 1st portion in the right vertebral artery (Fig. 1). In addition, mag-
netic resonance imaging clearly delineated the pseudoaneurysm (Fig. 2).

Several therapeutic options were considered, one of which was to perform
endovascular occlusion proximally and distally. Another was to use a combined
endovascular/surgical approach (retrograde balloon insertion preoperatively in
the right brachial artery to occlude the right subclavian artery, along with surgical
exposure through a neck incision). A 3rd option was to use a solely surgical ap-
proach by performing a combined transverse neck and sternum splitting incision.
After considering the available literature and noting that endovascular manipula-
tion sometimes resulted in an unfavorable outcome, the patient chose surgical
treatment alone.

Surgical exposure was achieved through a “trap-door” incision. The attachment
of the sternocleidomastoid muscle was partially divided, with the sternal head
still attached. The innominate artery and the proximal subclavian artery were
controlled with Silastic tape from inside the chest, and the distal subclavian artery
was controlled through the neck incision, lateral to the pulsatile mass. The size of
the mass made the dissection tedious but not hazardous. The pseudoaneurysm
was carefully dissected from the surrounding structures. The recurrent laryngeal
nerve could be identified only as it passed under the right subclavian artery.
Medially, the mass reached the trachea; therefore, the mass could not be fully
mobilized posteromedially. This is a step that would have been preferable in or-
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Fig. 1 Angiogram of the right subclavian artery reveals a
pseudoaneurysm, adjacent to the right common carotid
artery, arising from the lateral aspect of the right vertebral
artery. The pseudoaneurysm lies just above the 1st rib.

der to avoid potential tearing of fragile tissues, which
could cause uncontrolled hemorrhage.

At this point, the pseudoaneurysm was intention-
ally entered and the resultant bleeding was con-
trolled by occlusion of the subclavian artery, both
proximally and distally. Back-bleeding from the dis-
tal vertebral artery continued at the point of entry of
the artery in the foramen of the C6 transverse proc-
ess. A small balloon catheter was placed into the
bleeding orifice to control the back-bleeding while
the orifice was sutured. The balloon was then de-
flated and removed. The proximal portion of the ver-
tebral artery, which was very close to the subclavian
artery, was also sutured from inside the aneurysm.
A portion of the aneurysmal sac was excised, and
the operation was completed routinely with a suc-
tion drain placed in the neck portion of the incision.

The patient’s postoperative course was unevent-
ful and he was discharged on the 4th postoperative
day. At the most recent follow-up in February 1999
(5 years postoperatively), the patient had no residual
complaints, no neurologic deficits, and was work-
ing as a truck driver.

Discussion

The incidence of isolated trauma to the vertebral ar-
tery is very low. Such injuries are usually described
in papers related to injuries of the head and neck;
seldom do they merit an exclusive report. This is
most likely because injuries causing trauma to the
vertebral artery often disrupt surrounding structures.
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Fig. 2 Magnetic resonance image of the base of the neck.
The method of choice in the neck—2-dimensional, time-of-
flight magnetic resonance angiography—was performed using
a maximum-intensity pixel algorithm. A superior saturation
band was placed to suppress inflowing signal from venous
flow in the jugular vein. Findings: aneurysmal dilatation of the
origin of the right vertebral artery. Flow-related enhancement
is less intense than in the true lumen of the right vertebral
artery itself because of slower flow in the pseudoaneurysm.

The natural history of the vertebral artery pseu-
doaneurysm is not well known, in part, because so
few cases have been reported. The clinical manifes-
tation can be that of a local mass, or neurologic symp-
toms related to posterior brain circulation (either
microembolization or insufficiency). Some pseudo-
aneurysms may rupture; spontaneous thrombosis
may also occur. The duration of the development
also varies—from weeks to many years.

Twenty-seven reports'?” were found in the Eng-
lish medical literature; they described 144 cases of
injuries to the vertebral artery. These results are
tabulated in tables I'?” and 11.136813-242627 Pepetrating
injury was by far the most common cause of isolated
trauma to the vertebral artery; of the cases reviewed,
only 22 of 144 were attributed to blunt trauma. As
shown by these reports, blunt injuries can result in
thrombosis or in total disruption of 1 or both verte-
bral arteries. Such injuries are attributed to chiro-
practic manipulations, sporting activities (such as
collisions, falls, and martial arts), and traffic-related
trauma. A relatively young age group (in the first 3
decades of life) seems to be more prone to the blunt
injuries, possibly because of 1) their greater mobil-
ity and activity and 2) the greater elasticity and flex-
ibility of the skeletal structures around the thoracic
inlet and in the cervical spine.
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TABLE Il. Description of 22 Pseudoaneurysms of the Vertebral Artery

Ref Patient Pseudoaneurysm
No. Age Sex Location* Size (mm) Cause Treatment** Outcome
1 23 M C23, 1, L 5-10 Penetrating S Good
3 32 M C3, I, L 30 Penetrating P Good
6 42 F C2,1I,R ~5 Blunt C No follow-up
8 64 F Ca, 1, L 15 Blunt S Died, rupture
13 21 M C2, IR 5 Blunt P Good
14 72 F C7. LR >50 Penetrating S Good
15 41 F C5-6, I, L ~5 Blunt P Good
16 29 M C7,1I,LR ~10 Blunt S Good
17 31 M C1,IV,R ~10 Penetrating S No follow-up
17 20 M C1, IV, L ~25 Blunt C Good
18 53 F C7.1,L 50 Blunt S No follow-up
19 67 M C3-4,1I,R ~10 Penetrating S Good
20 21 M C2-3, I, R ~70 Penetrating S Good
21 46 F C1-2,1I, L 10 Penetrating C Good
22 72 M C7.1,R ~50 Penetrating S Died, rupture
23*** — — — <5 — C —
23*** — — — <5 — C —
23*** — — — — — P Persistent
pseudoaneurysm
23*** — — — — — P Persistent
hemianopsia
24 23 M C3 I, L 20 Penetrating Good
26 76 M C2-3,1I, L ~20-40 Blunt Died of associated
injuries
27 19 F Ca4-5,1I,R 30 Penetrating S Good

*1, 1l, and IV indicate segments of the vertebral artery.

** C = conservative treatment (either observation or heparinization); P = percutaneous (endovascular) approach; S = surgical
treatment (either proximal alone or proximal and distal ligation) through various approaches
***The authors mention 7 vertebral artery pseudoaneurysms, but in the text no individual information is provided. Four of 7

cases are presumed to have been treated surgically.

The 144 cases of injury to the vertebral artery
yielded 22 pseudoaneurysms, 8 of which were the
result of blunt trauma, 10 the result of penetrating
injury, and 4 of uncertain origin. A separate descrip-
tion of the pseudoaneurysms is shown in Table II
The sizes of the pseudoaneurysms varied widely,
from very small (a few millimeters) to very large (5
cm or more). All of these can cause symptoms—
mostly neurologic in nature—or there may be no
noticeable effects. Sometimes the pseudoaneurysms
can be safely observed; however, spontaneous throm-
bosis or rupture may occur (see tables I and II, Treat-
ment and Comments).

The advent of newer technologies has changed
the process of diagnosing injury to the vertebral ar-

94 Pseudoaneurysm of the Vertebral Artery

tery, and has altered therapeutic methods even more.
Although the modern technology of endovascu-
lar occlusion or exclusion is being used with increas-
ing frequency, it is not risk free. Various sources
agree'>®? that treatment of patients with vertebral
artery pseudoaneurysms must be determined indi-
vidually. Endovascular intervention is probably best
applied in patients who have small aneurysms with
or without arteriovenous fistula. Aneurysms in the
3rd and 4th portion of the artery are the most diffi-
cult to treat.

It is surmised that this report might prompt some
criticism to the effect that this case would have been
ideally suited to endovascular intervention, and that
the surgical approach was inappropriate. However,
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the “state-of-the-art” of endovascular interventions
and the enthusiasm for minimally invasive proce-
dures should not prevent us from performing a safe
and successful procedure that is demonstrably free
of potentially devastating complications such as dis-
tal embolization, dissection, thrombosis, perforation,
and, last but not least, the creation of another pseu-
doaneurysm in the access (femoral) artery. Deaths
have been described by Kobernick and Carmody?
and Hatzitheofilou and coworkers? after vertebral
artery endovascular procedures (Table D).

A couple of cases are comparable to that of the
patient described herein: one is the case reported by
Amaral and colleagues' (Table D), but it is dissimilar
in that his case was due to penetrating injury. The
other is the case reported by Wilkinson and associ-
ates™ (Table D), in which the cause of the pseudo-
aneurysm was unknown. Both patients were treated
surgically with a good outcome. In fact, to my knowl-
edge, no reports in the medical literature describe
the use of endovascular techniques to treat an aneu-
rysm as large as that found in this patient.

Surgical approaches can be variable and must also
be tailored to the individual patient. Brief summa-
ries of surgical approaches appear in Table I (par-
ticularly references 14, 23, and 27). The consensus
of these authors'*#?” seems to be that the large pseu-
doaneurysms, especially when located in the proxi-
mal vertebral artery, should be treated surgically,
whereas those in the 3rd and 4th portions can more
safely be approached percutaneously.
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