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Case Report

Seven Intracranial Aneurysms in One Patient: Treatment

and Review of Literature

Osama Ahmed, Piyush Kalakoti, Matthew Hefner, Hugo Cuellar, Bharat Guthikonda
Department of Neurosurgery, Louisiana State University Health Sciences Center, Shreveport LA USA

Before the advent of endovascular coiling, patients with multiple intra-
cranial aneurysms were treated with surgical clipping; however, with the
advancements in endovascular technology, intracranial aneurysms can be
treated with surgical clipping and/or endovascular coiling. We describe a
case of subarachnoid hemorrhage in a patient with 7 intracranial aneurysms.
A 45year-old female developed a sudden headache and left sided hemiparesis.
Initial workup showed a subarachnoid hemorrhage in the right Sylvian
fissure. Further angiographic workup showed 7 intracranial aneurysms
(left and right middle cerebral artery bifurcation, right middle cerebral ar-
tery, anterior communicating artery, left posterior communicating artery,
right posterior inferior cerebellar artery, and left superior cerebellar artery).
The patient underwent two craniotomies for surgical clipping of the ante-
rior circulation aneurysms and endovascular stent-assisted coils for the
posterior circulation aneurysms. The need for anti-platelet agents for en-
dovascular treatment of the posterior circulation aneurysms and clinical
presentation warranted surgical clipping of the anterior circulation aneur-
ysms prior to endovascular therapy. We describe a case report and deci-
sion making for a patient with multiple intracranial aneurysms treated
with surgical clipping and endovascular coiling.
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INTRODUCTION

The prevalence of intracranial aneurysms in the gen-
eral population is approximately 2%.'"9"*"*) Intracranial
aneurysms can cause subarachnoid hemorrhage, re-
sulting in morbidity of 8-20% and mortality of 37-57%.>
Multiple intracranial aneurysms occur in 7% to 34%
of patients with intracranial aneurysms.* Before the
advent of endovascular coiling, patients with multiple
intracranial aneurysms were treated with surgical
clipping, sometimes requiring multiple craniotomies.
With the advancements in endovascular technology,

intracranial aneurysms can be treated with surgical

clipping and/or endovascular coiling.

Several reports have described treatment of multiple
intracranial aneurysms in a 1-stage surgical clipping
or coiling ¥"1¥20222730) I patients with multiple in-
tracranial aneurysms and subarachnoid hemorrhage,
when to treat the ruptured aneurysm, if/when to
treat the unruptured aneurysms, and which treatment
modality best suits the situation must be decided. With
clipping or coiling as viable treatment options, decid-
ing which treatment provides the best option for the
patient requires a multidisciplinary approach between
the endovascular and surgical team. We report on a

patient who presented with subarachnoid hemorrhage
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SEVEN INTRACRANIAL ANEURYSMS

and was found to have 7 intracranial aneurysms. We
describe our multimodality management with clip-
ping and coiling. To the best of our knowledge, there
is no report discussing the treatment algorithm in a

patient with seven intracranial aneurysms.

CASE REPORT

History and examination

A 45-year-old African-American female presented to
an outside hospital with an acute headache associated
with nausea and left sided hemiparesis. She reported
that the headache had started 3 weeks ago and pro-
gressively worsened following a bowel movement.
She denied loss of consciousness, seizures, incon-
tinence, paresthesia, chest pain, shortness of breath,
and orthopnea. Her past medical history was sig-
nificant for hypertension and smoking. Computed to-
mography (CT) angiography performed at the outside
facility demonstrated possible aneurysms and she was
transferred to our tertiary care center for a higher lev-

el of care. Upon arrival, her Glascow Coma Scale

Fig. 1. CT head without contrast showing a hyperdensity in the
right Sylvian fissure.
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(GCS) was 15 with stable vitals. Her neurologic ex-
amination was unremarkable except for a slight de-
crease in motor strength (4/5) on the left side.

A CT scan showed a subarachnoid hemorrhage
(SAH) located in the right Sylvian fissure (Fig. 1). CT
angiogram demonstrated concomitant multiple intra-
cranial aneurysms. Digital subtraction angiography
(DSA) showed a total of 7 intracranial aneurysms
(Fig. 2-8). The angiogram showed right middle cere-
bral artery (M1) and middle cerebral artery (MCA) bi-
furcation aneurysm, left MCA bifurcation aneurysm,
left posterior communicating artery (PCOM) aneur-
ysm, anterior communicating artery (ACOM) aneur-
ysm (filling from both the right and left carotid in-
jections), left superior cerebellar artery (SCA) and a

right posterior inferior cerebellar artery (PICA) aneurysm.

Management

Considering the extraordinary number of intracranial
aneurysms seen in our patient, a multidisciplinary
approach to management of these aneurysms was

considered. After consultation with the neuro-

Fig. 2. Anterior-posterior view of a right carotid injection angiogram.
From right to left, the first arrow indicates a rightfilling anterior
communicating artery aneurysm. The second arrow indicates a
M1 aneurysm. The third arrow indicates a middle cerebral artery
(MCA) bifurcation aneurysm. The MCA bifurcation aneurysm
was the suspected ruptured aneurysm based on the clinical
presentation.



Fig. 3. Anterior-posterior view of a left carotid injection angiogram.
The arrow indicates a middle cerebral artery bifurcation aneurysm.

interventionalist, it was determined that a stent-as-
sisted coil would be required for endovascular treat-
ment of the MCA aneurysms and the SCA aneurysm.
Because of the risk of complications with endovas-

cular treatment of MCA aneurysms, we elected to clip
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the ruptured aneurysm and the remaining anterior
circulation aneurysms. The patient underwent a right
pterional craniotomy for microsurgical clipping of the
two MCA aneurysms on the right side. Two months
later, the patient underwent a left pterional craniot-
omy for clipping of the left MCA artery aneurysm,
left PCOM aneurysm, and the ACOM aneurysm (Fig.
9). Finally, the patient underwent stent assisted coil
embolization of the left SCA aneurysm and coil embo-
lization of the right PICA aneurysm two months later
(Fig. 10).

Post-operative course

The inpatient stay was uneventful for all surgi-
cal/endovascular interventions. Following surgical
clipping of the right sided MCA aneurysm, her left
sided hemiparesis improved post-operatively and had
completely resolved at the time of discharge one week
post-surgery. The post-operative imaging showed com-

plete occlusion of all seven intracranial aneurysms.

DISCUSSION

Surgical clipping and endovascular coiling are the two

Fig. 5. Anterior-posterior view of a right vertebral injection an-

Fig. 4. Lateral view of a left carotid injection angiogram identi-
fying the posterior communicating artery aneurysm.

giogram showing a right posterior inferior cerebellar artery aneur-
ysm and a left superior cerebellar artery aneurysm.
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SEVEN INTRACRANIAL ANEURYSMS

Fig. 6. 3D reconstruction of the right carotid artery.

main treatment modalities for intracranial aneurysms.
Different combinations of treatment modalities can be
used in cases of multiple aneurysms. Using our in-
stitutional protocol, the neurosurgeon has the first
right-of-refusal. In general, all posterior circulation
aneurysms are treated endovascularly. With anterior cir-
culation aneurysms, older patients are treated endo-
vascularly while younger patients are treated with
surgical clipping. In this particular case, because the
life expectancy was longer than the longevity of coil-
ing and inherent risks of treating MCA aneurysms en-
dovascularly, we elected to clip the anterior circu-
lation aneurysms first. Because treatment of the SCA
aneurysm would involve a stent, clipping the anterior
circulation aneurysms first would avoid having to
stop anti-platelet agents for surgery.

Many surgeons advocate for early treatment of ruptured
aneurysms to prevent rebleeding and vasospasm.?¥%1617)%)
More importantly, the risk of subarachnoid hemorrhage
in coexisting aneurysms is higher.” As a result, treatment
of multiple coexisting aneurysms is recommended.®”*)
We decided on prompt treatment of the ruptured

aneurysm and unruptured aneurysms due to the
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Fig. 7. 3D reconstruction of the left carotid artery.

aforementioned reasons.
Several reports have debated a 1-stage treatment
versus a staged procedure. With endovascular coiling,

staging treatments avoids multiple craniotomies, thus

Fig. 8. 3D reconstruction of the right vertebral artery. The left
superior cerebellar artery has a wide neck, which required a
stent-assisted coil and use of anti-platelet agents.
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Fig. 9. Angiogram showing obliteration of the left posterior
communicating, left middle cerebral, and anterior communicating
artery aneurysms.

decreasing the morbidity and mortality from invasive
surgery. In this case, due to the diverse nature of the
pathology, treatment of all seven intracranial aneur-
ysms required a staged multidisciplinary approach in-
cluding both clipping and coiling. According to pre-
vious reports, surgical clipping of multiple aneurysms
can lead to poorer outcomes; however, because multi-
ple aneurysms were accessible with one craniotomy,
manipulation of brain tissue was minimized in order
to avoid postoperative deficits or complications,'"2)2)?)%)

Risk factors for subarachnoid hemorrhage include
cigarette smoking, hypertension, and heavy daily caf-

1219 Risk factors for multiple intracranial

feine intake.
aneurysms include female gender, smoking, hyper-
tension, and family history of cerebrovascular disease,
all of which were present in our case.”® Other risk
factors such as atherosclerosis, use of oral contra-
ceptives, type III collagen abnormality, asymmetry of
circle of Willis, arteriovenous malformations, viral in-
fections, and pituitary tumors have contributed to
aneurysm formation but may not necessarily contrib-
ute to multiple intracranial aneurysm formation.”’*)

Genetic risk factors that could have predisposed this

OSAMA AHMED ET AL

Fig. 10. Angiogram showing obliteration of the posterior circu-
lation aneurysms with endovascular therapy.

patient were not investigated by the authors.

In a retrospective examination of 124 patients with
multiple intracranial aneurysms by Imhof and Yonekawa,
18 patients had 4 or more aneurysms, but it did not
state the maximum number of intracranial aneurysms
encountered in a single patient. The authors examined
1-stage clipping versus a staged treatment and found
that the Glasgow Outcome Score between the two
groups was the same.” In our case, a staged proce-
dure was warranted due to aneurysms located in the
anterior and posterior circulation and the acute need
for treating the ruptured aneurysm.

Baumann et al. retrospectively analyzed 99 patients
who underwent surgery for multiple intracranial
aneurysms. The authors found female predominance
(3:1) and smoking as the most prevalent risk factors.
The most prevalent location for an aneurysm in these
multiple cases was the MCA bifurcation (27%), fol-
lowed by ACOM (18%), then the MCA-M1 (6.5%).
The most prevalent location of rupture was the
ACOM (35%), followed by MCA bifurcation (22%),
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PCOM (13%), and MCA-M1 (7%).” In our case, all of
these locations harbored aneurysms, and the ruptured
aneurysm was located at the MCA-bifurcation.

Several papers reporting on treatment of multiple
aneurysms discuss surgical clipping, not a combined
clipping and coiling approach. One of the largest re-
ports in the literature discussing dual treatment mo-
dality is from Lawton et al'® Of the 491 patients
treated surgically, 77 patients required a multimodal
treatment. The authors describe complicated cases
that required a wide variety of surgical and endovas-
cular treatments. Thirteen patients were described as
having multiple aneurysms that required clipping and
coiling. The impetus for dual treatment modality in
this subset of patients was mainly to avoid an addi-
tional craniotomy. There was no discussion of a treat-
ment algorithm for complicated cases with multiple
aneurysms or how the need for anti-platelet agents
can alter management.'®

In a patient with multiple aneurysms and two avail-
able treatment options, one must consider which
aneurysms to treat, how many stages, how quickly to
treat, and the treatment modality. The possible need
for stenting and, thus, anti-platelet agents should be

discussed prior to any treatment.

CONCLUSION

Several reports discuss patients with multiple intra-
cranial aneurysms; however, none specifically de-
scribe a multimodality treatment algorithm for seven
intracranial aneurysms. More importantly, decisions
regarding which aneurysm to treat first and which
modality to use play a critical role. We describe a
complicated case of seven intracranial aneurysms, our
treatment algorithm, and the use of both surgical clip-

ping and endovascular coiling.

Disclosure
The authors report no conflict of interest concerning
the materials or methods used in this study or the

findings specified in this paper.
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