
Aneurysmal subarachnoid hemorrhage is not only
one of the most common causes for stroke among
young adults [1], but also usually leads to disabling
neurologic deficits or death [2]. The majority of the
cited risk factors associated with cerebral aneurysm

relate to rupture [3-5]. A handful of risk factors have
only recently been reported that relate to growth, likely
as a result of the increased use and availability of
noninvasive brain vascular imaging [2]. Of these,
female gender and cigarette smoking have been cited as
risk factors for cerebral aneurysm progression.

As such, surveillance imaging, blood pressure control
and smoking cessation currently make up the essence
of any long-term management plan for patients
diagnosed with a cerebral aneurysm, regardless of prior
surgical treatment. Determining the frequency of
surveillance imaging is arbitrary and often spans up to
twelve months between studies. 

In this case series and literature review, we highlight a
possible relationship between carotid occlusive disease
and rapid cerebral aneurysm progression. The implica-
tion of these f indings is that in patients with a
previously diagnosed or treated cerebral aneurysm, this
non-modifiable anatomic finding may either justify
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Purpose: An accurate determination of the natural history of a cerebral aneurysm has implications on
management.  Few risk factors other than female gender and cigarette smoking have been identi-
fied to be associated with cerebral aneurysm progression, particularly rapid progression.  

Materials and Methods: This case series and literature review serves to illustrate a relationship between
spontaneous carotid occlusion and rapid enlargement of cerebral aneurysms.

Results: In our case series, we demonstrated that increased hemodynamic stress on collateral vessels
caused by a spontaneous carotid occlusion may contribute to unusually rapid aneurysm growth
and/or rupture.  

Conclusion: Spontaneous carotid occlusive disease may be considered a risk factor for rapid cerebral
aneurysm progression and/or rupture that may warrant more aggressive management options,
including more frequent surveillance imaging in previously treated aneurysms.    
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Fig. 1. A. Noncontrast head CT demonstrating diffuse basilar cistern and right Sylvian
fissure subarachnoid hemorrhage. B. AP right common carotid angiography demonstrat-
ing a carotid occlusion at the bulb. C. AP left vertebral angiography showing neck recanal-
ization of the previously embolized basilar terminus aneurysm and a 2 mm laterally
directed oblong right posterior communicating artery aneurysm. D. AP left vertebral
angiography demonstrating enlargement of the right posterior communicating artery
aneurysm with a significant change in morphology. E. AP left vertebral angiography
demonstrating Raymond 2 occlusion of the right posterior communicating artery aneurysm
with adequate dome occlusion. F. AP left vertebral artery angiography demonstrating
aneurysm dome growth. G. AP left vertebral artery angiography demonstrating durable
occlusion of both the basilar terminus aneurysm and right posterior communicating artery
aneurysm.
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anatomic exclusion, or at the very least, warrant more
frequent surveillance of brain vascular imaging.

Case One
A 48-year-old woman with a history of cocaine use

was found unconscious by neighbors and brought to the
hospital where she was found to be drowsy, but with an
otherwise normal neurologic examination. A plain head
CT scan demonstrated diffuse basilar cistern subarach-
noid hemorrhage (Fig. 1A). A basilar terminus
aneurysm was embolized and a small right 2 mm
posterior communicating artery aneurysm was seen in
conjunction with a right cervical internal carotid artery
(ICA) occlusion (Fig. 1B).

Four months later, she returned with a second episode
of subarachnoid hemorrhage and there appeared to be
signif icant neck recanalization of her previously
embolized basilar terminus aneurysm and an
unchanged appearance of the laterally directed right-
sided 2 mm posterior communicating artery aneurysm
(Fig. 1C). The basilar terminus aneurysm remnant was
embolized with the adjunctive use of a horizontally
placed intracranial stent from one P1 segment to the
other P1 segment. She had a favorable angiographic
and clinical result. 

Two weeks later, she developed a right oculomotor
nerve palsy and evaluation showed no acute
hemorrhage but remarkable growth in size and
morphology of her right posterior communicating
artery aneurysm, now nearly 5 mm (Fig. 1D). The
previously seen oblong shape now became multilobu-
lated. This aneurysm was embolized to satisfactory
occlusion (Fig. 1E).

Two weeks later, surveillance catheter angiography
demonstrated what appeared to be further growth of the
aneurysm dome, and not simply coil compaction (Fig.
1F). This was embolized to a satisfactory occlusion.
Subsequent surveillance of catheter cerebral
angiographic images at 6 months and one year have
shown durable complete occlusion (Fig. 1G).

Case Two
A 55-year-old woman developed right carotid

occlusive disease after subtotal resection and radiation
of a right optic nerve glioma nearly 12 years prior. She
was found to have an anterior communicating artery
aneurysm that was clipped. Four months prior to
presentation, she was found to have a 4 mm inferiorly
directed anterior communicating artery aneurysm
residual, (Fig. 2A) which was embolized with coils
with a f inal result intentionally leaving some neck

filling to minimize the risk of impairing flow to the
contralateral hemisphere (Fig. 2B).

Four months later, she developed a severe headache
and was found to have subarachnoid hemorrhage in the
basilar cisterns and interhemispheric fissure (Fig. 2C).
Catheter angiography demonstrated the previously
visualized embolized anterior communicating artery
aneurysm to have increased in size to 15 mm in
maximal diameter (Fig. 2D). Fortunately, embolization
of the aneurysm dome proceeded uneventfully (Fig.
2E) and she was discharged home with a favorable
recovery and normal neurologic examination. 

DISCUSSION

Hemodynamic stress is a well-known physiologic risk
factor for cerebral aneurysm pathogenesis [6-10]. This
has been further described as a sequential, repetitive
reversal of flow within the dome of the aneurysm.
Blood enters the cavity along the proximal wall and
then emerges distally during systole. During diastole,
the flow direction is reversed; these rapid changes in
direction of blood flow continually stress the intima and
neck of the cavity and may contribute to aneurysm
formation and progression [11]. Histologically, a
thinning of the tunica media can be observed, the
critical component of the arterial wall that is responsi-
ble for compliance [12]. 

Cervical carotid segment stenosis and/or occlusion, a
relatively common f inding [13] in about 3% of the
general population, can increase this type of hemody-
namic stress within the remaining collateral vessels. In
the case of an ICA occlusion, cerebral perfusion pressure
drops as regional blood flow is maintained via autoregu-
lated vasodilation and the rerouting of blood through
compensatory pathways. In a small series presented by
van Everdingen et al. patients with symptomatic unilat-
eral ICA occlusion had increased contralateral flow in
the internal carotid and basilar artery. This was quanti-
fied as a 130-170% increase in blood flow through the
compensatory carotid artery [14]. 

A relationship between therapeutic carotid occlusion
and cerebral aneurysm formation has been previously
described. A literature review from 1970 - 2008 which
reviewed data from 187 patients with therapeutic carotid
artery occlusions, demonstrated a 4.3% rate of de novo
aneurysm formation at an average duration of 9.1 years
after the occlusion [15, 16]; a related review also found
a 0-4% frequency of de novo aneurysm formation in
carotid ligation patients, with a majority of patients (10
out of 12) experiencing a hemorrhage [17]. 
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Few reports exist, however, for an association with
spontaneous carotid occlusions. In 1968, Jaffe et al.
described a 79-year-old woman presenting with a right
posterior communicating artery aneurysm ten years

after a stroke due to spontaneous occlusion of her left
internal carotid [18]. 

In each of our cases (two weeks in case one and four
months in case two), we witnessed an unusually rapid
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Fig. 2. A. Oblique left internal carotid angiography demonstrat-
ing a 4 mm inferiorly directed anterior communicating artery
aneurysm with an occluded right internal carotid artery and
significant bihemispheric opacification. B. Oblique left internal
carotid angiography demonstrating Raymond 2 occlusion of
the anterior communicating artery aneurysm. C. Noncontrast
head CT demonstrating primarily interhemispheric fissure
subarachnoid hemorrhage. D. Oblique left internal carotid
artery angiography demonstrates a significant increase in size
and morphology in the previously embolized anterior communi-
cating artery aneurysm. E. Oblique left internal carotid artery
angiography demonstrating Raymond 2 occlusion of the
anterior communicating artery aneurysm. 
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expansion of the aneurysm dome, despite what we
thought was adequate occlusion with coil embolization.
The most plausible mechanism appeared to be associ-
ated carotid occlusive disease. Incomplete embolization
of the aneurysm could be regarded as an alternate
explanation [19]. The extent of coiling varies in any
case at the discretion of the surgeon and the conditions
of the surgery, which determine the degree of satisfac-
tory aneurysm occlusion. However, incomplete
embolization usually leads to coil compaction but not
necessarily actual growth of the aneurysm dome, as we
witnessed in our series.

Rapid cerebral aneurysm progression has been
scarcely reported in the literature. Of these include
mycotic aneurysms associated with fungal infections in
immunocompromised patients [20]. The primary
mechanism of progression is described as invasive
arteritis and subsequent elastic tissue digestion [21]. In
these situations, hemodynamic stress likely plays less
of a role. Arterial wall integrity is more severely
compromised. In both of our cases, there was no
evidence of an infection, yet rapid progression of the
aneurysms was seen. 

In summary, patients with carotid occlusive disease
may be at risk for rapid aneurysm progression within
the remaining patent cerebral vessels. The presumed
mechanism is increased compensatory flow that exerts
deleterious hemodynamic stress on the component of
the arterial wall responsible for compliance, thereby
contributing to aneurysm formation. Therefore, in these
patients, there may be good reason to consider
anatomic exclusion, while aggressively controlling
blood pressure and possibly obtaining more frequent
brain vascular surveillance imaging. Further develop-
ment of quantitative flow models that look at this
relationship between aneurysms and carotid occlusive
disease may provide useful additional insight.
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