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Surgical treatment of a lenticulostriate artery aneurysm

Case report
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7/ Aneurysms arising from a lenticulostriate artery (LSA) are uncommon. Their causes include hypertension, moyamoya
disease, infection, systemic lupus erythematosis, and flow-related saccular aneurysms. Options for treating these aneu-
rysms are limited. The authors present a case in which an LSA aneurysm was identified in a 69-year-old woman with no
significant medical history, who experienced a sudden onset of right hemiparesis and aphasia due to a basal ganglia hemor-
rhage. The different causes and treatment options available for these rare and difficult-to-treat aneurysms are discussed.
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NEURYSMS of the LSA are uncommon. Their causes

include hypertension, moyamoya disease, infection,

systemic lupus erythematosis, and flow-related sac-
cular aneurysms. Treatment of these aneurysms is extreme-
ly difficult because of their small size, location, and an-
gioarchitecture. Treatment, when feasible, has been surgical
obliteration. Endovascular treatment with platinum coils'?
or N-butyl cyanoacrylate® has been reported. The angioar-
chitecture of the aneurysm described in this report preclud-
ed treatment with endovascular methods. In this report we
describe the surgical technique we performed for clip liga-
tion of a lateral LSA that harbored a saccular aneurysm; we
used preoperative 3D angiography for guidance and intra-
operative angiography for confirmation that the aneurysm
had been obliterated.

Case Report

History. This 69-year-old woman presented to another
hospital with a sudden onset of headache, right hemiparesis,
and expressive aphasia. A CT scan of the head (Fig. 1) re-
vealed a left basal ganglia hemorrhage with an intraventric-
ular extension and early hydrocephalus. An MR image and
an MR angiogram of the brain were obtained to confirm the
hemorrhage, but no vascular abnormality was discernible.
Cerebral angiography performed at another institution dem-
onstrated a 3-mm-wide aneurysm arising from the distal
aspect of the lateral LSA (Fig. 2). The angiogram also re-
vealed a 5-mm-wide aneurysm in the right cavernous CA.
The patient made a remarkable recovery from the hemor-
rhage and was referred to our institution for definitive treat-
ment of the ruptured aneurysm 2 weeks after the initial pre-
sentation.

Examination. Repeated cerebral angiography of the left

Abbreviations used in this paper: CA = carotid artery; CT = com-
puterized tomography; ICA = internal CA; LSA = lenticulostriate
artery; MCA = middle cerebral artery; MR = magnetic resonance;
3D = three-dimensional.
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aneurysm

ICA (Fig. 3) was performed 14 days posthemorrhage at our
institution. This study demonstrated interval enlargement of
the aneurysm on the lateral LSA that branched from the left
MCA; the lesion measured 4 mm in diameter. The origin of
the LSA followed a reverse course over a short distance
along the M, and M, segments of the MCA and formed an
acute angle with respect to the superior division branch of
this artery.

Treatment of this aneurysm was indicated because of the
rapid growth of the lesion and its propensity to bleed. The
options for managing this problem, including endovascular
obliteration and surgical clip ligation of the lesion, were dis-
cussed in detail with the patient and her family. Endovascu-
lar attempts to advance a catheter into the parent LSA were
unsuccessful, despite the use of multiple guidewires, due to
the acute angle formed between the origin of the LSA and
the superior division branch of the MCA. The patient was,
therefore, scheduled for a craniotomy for clip ligation of the
branch vessel.

Operation. A left frontotemporal craniotomy was per-
formed in the standard fashion. The sylvian fissure was

Fic. 1. Axial CT scan revealing a large hemorrhage in the left
basal ganglia and the internal capsule that extends to the left lateral
ventricle and the third ventricle.
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FiG. 2. Left common CA arteriogram, frontal view, demonstrat-
ing a 3-mm-wide lateral LSA aneurysm. Note the vasospasm in the
right A, segment of the anterior cerebral artery.

opened and the MCA was identified and followed to the CA
bifurcation. The sylvian and basilar cisterns were opened,
allowing egress of cerebrospinal fluid and providing good
brain relaxation. Utilizing the 3D rotational angiogram ob-
tained preoperatively, the LSA that supplied the aneurysm
was identified (Fig. 4). In consultation with colleagues who
are interventional neuroradiologists, an intraoperative an-
giogram was obtained and the aneurysm was identified.
Barbiturates were then administered to the patient and her
blood pressure was pharmacologically elevated in prepa-
ration for temporary occlusion. A temporary Yasargil clip
was placed on the LSA that had been identified earlier on
the 3D angiogram. An intraoperative angiogram was ob-
tained and it demonstrated the complete obliteration of the
aneurysm. The temporary clip was then replaced with a per-
manent Yasargil miniclip. Complete obliteration of the an-
eurysm with normal filling of the surrounding vasculature
was confirmed with a final intraoperative angiogram (Fig.
5). Barbiturates were discontinued and the incision was
closed in the usual fashion. The patient arrived at the post-
anesthesia unit in stable condition.

Postoperative Course. The patient was transferred to the
intensive care unit postoperatively. She was arousable and
followed simple commands. She continued to display a
right hemiparesis, which was unchanged from her preoper-
ative state. The patient had a mild expressive aphasia that
improved throughout her hospital stay. She was eventual-
ly transferred to a rehabilitation facility in good condition
5 days after surgery. A postoperative CT scan demonstrat-
ed a resolving left basal ganglia hematoma and a decreased
amount of intraventricular blood.

At the 6-week follow-up examination, the patient had
made a remarkable recovery. She displayed virtually no
motor deficits and only minimal difficulty in word finding.
Her speech comprehension was normal.

Discussion

Aneurysms arising from the LSA are uncommon. They
have been found in patients with hypertension, moyamoya
disease, or systemic lupus erythematosis.*®” Other causes
may include inflammation or infection. These aneurysms
may also develop on feeding vessels of arteriovenous mal-
formations of the basal ganglia. Saccular aneurysms in this
location are rarely found.
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FiG. 3. Left ICA arteriogram, ipsilateral transorbital oblique pro-
jection, demonstrating an interval enlargement of the aneurysm on
the lateral LSA. Note the acute angle of the origin of the lateral LSA
from the MCA bifurcation.

Intraparenchymal aneurysms associated with hyperten-
sion are saccular arterial dilations and have been called
miliary or Charcot-Bouchard aneurysms. These are micro-
aneurysms that measure 250 pm in diameter and are locat-
ed frequently in the corpus striatum, subcortical white mat-
ter, or thalamus.? Gull® first described miliary aneurysms
in 1859. They have been found in increasing frequency in
elderly and hypertensive patients. Pathologically they are
associated with atherosclerosis and lipohyalinosis in vessels
100 to 200 pm in diameter.”® Using postmortem angiogra-
phy Ooneda, et al.,” demonstrated their presence in 100% of
patients with hypertensive hemorrhage, 20% of hyperten-
sive patients without hemorrhage, and 10% of normoten-
sive patients. Miliary aneurysms may now have a decreased
prevalence because of the common use of antihypertension
drug therapy."

The incidence of aneurysms associated with moyamoya
disease is 1.5 to 12.9%.!° In one report of 131 aneurysms
associated with this disease, 18% were located in the basal

FiG. 4. Three-dimensional angiographic reconstruction, with
magnification, obtained from a left ICA injection, pterional view,
clearly demonstrating LSA branches originating from the MCA.
Note that the aneurysm is not terminal, but arises at a bifurcation.
ACA = anterior cerebral artery.
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FIG. 5. Intraoperative arteriograms, left ICA injection, transorbit-
al oblique projection, demonstrating nonopacification of the lateral
LSA aneurysm after the feeding artery branch had been clipped.
There is preservation of adjacent lateral LSAs.

ganglia.® Spontaneous occlusion of major intracranial ves-
sels may result in the development of ganglionic collateral
vessels with associated aneurysms. Treatment of these an-
eurysms is extremely difficult because of the friable nature
of the vessels and the risk of damaging important collateral
vessels. In selected cases, endovascular approaches may be
feasible.?

The clinical workup of patients presenting with intrapa-
renchymal hemorrhages should include an MR image of the
brain and cerebral angiography, especially in those patients
who are young or have no known risk factors such as ad-
vanced age or hypertension.” Halpin, et al.,* have reported
the results of cerebral angiography in a prospective study
of 80 patients with intracerebral hemorrhage. Structural le-
sions were identified in 74% of patients who were younger
than 50 years of age and in 83% of the patients in this age
group who were normotensive.

In this case report we demonstrate the need for further
clinical workup in patients with no known risk factors for
intracerebral hemorrhage. The initial CT scan demonstrated
a hemorrhage in the basal ganglia that was characteristic of
a hypertensive hemorrhage. Nevertheless, this patient had
no documented history of hypertension and she was nor-
motensive on admission. The patient had no history of in-
fection, trauma, moyamoya disease, or inflammatory dis-
ease, and no evidence of an arteriovenous malformation. In
this patient there is probably a propensity for aneurysms to
develop, given the presence of the second right cavernous
CA aneurysm.

Treatment was clearly indicated in the present case be-
cause of the increasing size of the aneurysm and the neces-
sity to prevent rebleeding. Direct clip ligation of the aneu-
rysm itself is usually not feasible because of the lesion’s
deep location in the basal ganglia. Nevertheless, excision
of LSA aneurysms by using frameless stereotaxy for guid-
ance to minimize parenchymal injury has been described.!
Branch vessel occlusion may be performed when feasible
through direct surgical ligation or endovascular emboliza-
tion. Endovascular obliteration may be preferred because
the occlusion of the parent artery can be performed without
a craniotomy. In this case, however, endovascular therapy
was not possible because of the acute angle of the parent ar-
tery with the MCA branches. It is difficult to identify the an-
eurysm’s parent artery by using conventional subtraction
angiography. The availability of 3D rotational angiography
can be instrumental in identifying the branch artery harbor-
ing the aneurysm. The exquisite detail and magnification
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provided by this imaging study allows for preoperative
planning and intraoperative correlation of the surgical anat-
omy with the angiographic details. Surgical obliteration of
the branch vessel with clip ligation was successful. Using
preoperative 3D angiograms to identify the lenticulostriate
branch was key to the elegant occlusion of the branch ves-
sel. Intraoperative angiography confirmed the successful
obliteration of the aneurysm and provided immediate feed-
back to the surgical team.

In this case report we describe the successful surgical
treatment of an LSA aneurysm. In selected cases in which
endovascular techniques are not feasible, direct surgical
obliteration may be considered. Three-dimensional angi-
ography performed to provide anatomical details and intra-
operative angiography used to confirm obliteration of the
lesion are important adjuncts in the successful treatment of
these lesions.
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