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Case Report

Endovascular Treatment of a Fusiform Aneurysm
Involving a Premammillary Artery Originating from the
Internal Carotid Artery: A Case Report

Se Jin Choi, Se-yang Oh, Yu Shik Shim, Dong Keun Hyun
Department of Neurosurgery, Inha University School of Medicine and Hospital, Incheon, Korea

The premammillary artery (PMA) is a branch of the posterior communicat-
ing artery (PCoA). While the PMA is known to originate from the PCoA
as demonstrated by most anatomical studies, it originates directly from
the internal carotid artery in approximately 1% of patients. Cerebral
aneurysms associated with the PMA have rarely been reported. We re-
port an extremely rare case of a ruptured PMA aneurysm that was man-

aged using endovascular treatment.
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INTRODUCTION

The premammillary artery (PMA) is usually the
largest and most constant perforating branch of the
posterior communicating artery (PCoA) penetrating
the area known as the paramedian perforated sub-
stance that is situated between the optic tract, mam-

9121) paw ar-

millary bodies, and cerebral peduncle.
ticles have reported the anatomical and functional sig-
nificance of the PMA,M) and a few other and a few
other studies have reported that it has rarely been ob-
served to directly originate from the internal carotid
artery (ICA).”” Distally located PMA aneurysms have
rarely been reported.”®” To our knowledge, no re-
ports in literature have described a ruptured aneur-

ysm involving a PMA directly originating from the
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ICA. We report a rare case of a patient who presented
with this anomaly that was managed using endovas-
cular treatment (EVT).

CASE REPORT

A 46-year-old man with no significant medical his-
tory was transferred to the emergency room with a
change in his level of consciousness after the sudden
onset of a headache. Upon neurological examination,
he was observed to be stuporous mentality. Computed
tomography (CT) of the brain demonstrated sub-
arachnoid hemorrhage (SAH) within the basal cisterns
with an intra-parenchymal hematoma extending to-
ward the left frontal lobe. Additionally, a CT angio-

gram demonstrated a fusiform aneurysm involving
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Fig. 1. Computed tomography (CT) of the brain demonstrating
subarachnoid hemorrhage (SAH|] within the basal cisterns with
an intra-parenchymal hematoma observed extending to the left
frontal lobe. A CT angiogram demonstrates a fusiform aneur-
ysm involving the communicating segment of the right internal
carotid artery.

the communicating segment of the right ICA (Fig. 1).
Digital subtraction angiography (DSA) revealed a fu-
siform aneurysm measuring approximately 4 x 3 mm
in its greatest diameter. And no other definite lesions
that could account for SAH were noted.

The aneurysm involved the proximal segment of an
undefined parent artery originating from the ICA
(Fig. 2). Similar to the PCoA and anterior choroidal
artery (AChoA), the parent artery originated from the
ICA just proximal to the orgin of the PCoA. This artery
did not form fenestrations with the PCoA and AChoA,
but followed an independent course. Furthermore, the
parent artery showed a short distal course running to-
ward the prepontine cistern in a medial-posterior
direction. Based on the course of the parent artery, it
was determined to be the PMA.

Endovascular treatment

We decided to perform EVT to treat the aneurysm
by completely occluding the aneurysmal sac, despite
the possibility of causing infarction in the area sup-
plied by the PMA. This procedure was performed un-
der general anesthesia. We inserted a 6 French guid-
ing catheter (Envoy, Cordis, Miami Lakes, FL, USA)
into the right distal cervical segment of the ICA. The
distal outer diameter of the Excelsior SL-10 micro-
catheter (Stryker, Fremont, CA, USA) is 0.56 mm. The

PMA was shown to be was shown to be 0.7 mm in
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Fig. 2. Digital subtraction angiography (DSA) reveals an aneurysm
involving the proximal segment of an undefined parent artery
(thick arrows) originating from the internal carotid artery (ICA).
The parent artery originates from the ICA just proximal to the
origin of the posterior communicating artery (PCoA). This pa-
rent artery shows a short course in its distal segment running
toward the prepontine cistern in a medial-posterior direction.
The artery does not form fenestrations with the PCoA and an-
terior choroidal artery and follows an independent course.

diameter (measured using DSA). Thus, navigation through
the PMA was considered possible. The microcatheter
was navigated into the PMA, its tip was positioned in
the aneurysm, and the aneurysm was subsequently
occluded using 2 detachable coils. Post-coiling angiog-
raphy showed that the blood flow was maintained in
the parent artery (Fig. 3). However, follow-up angiog-
raphy performed 5 minutes later confirmed complete
occlusion of the aneurysm without blood flow through
the parent artery. After the procedure, the patient's
consciousness improved to a drowsy state but soon
worsened to a stuporous state on post operative day
(POD) 1. A brain CT scan confirmed the presence of
hydrocephalus necessitating the insertion of an ex-
ternal ventricular drain. Follow-up DSA performed on
POD 7 demonstrated complete occlusion of the aneur-
ysm, and no other aneurysm and/or vascular malfor-
mation was detected. On POD 11, the patient demon-
strated right hemiparesis and global aphasia. A trans-

cranial Doppler confirmed increased velocity in the right
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Fig. 3. An Excelsior SL-10 microcatheter (Stryker, Fremont, CA,
USA) is navigated into the premammillary artery with its tip
positioned in the aneurysm. The aneurysm is subsequently oc-
cluded using 2 detachable coils.

MCA, which was attributable to post-SAH vasospasm.
A diffusion magnetic resonance imaging (MRI) scan
showed cerebral infarction in the right hypothalamus
and fronto-parietal lobe (Fig. 4). Infarction of the right
hypothalamus was secondary to occlusion of the PMA,
and infarction of the fronto-parietal lobe was attrib-
uted to the vasospasm. Despite these complications,
the patient showed complete neurological recovery a
month after the EVT.

DISCUSSION

A PMA aneurysm is an extremely rare condition. A
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Fig. 4. Diffusion-weighted magnetic resonance imaging (MRI)
performed on postoperative day 11 showing high signal in-
tensity within the right hypothalamus and fronto-parietal lobe.
A correlative apparent diffusion coefficient (ADC) hypointensity
is demonstrated within the same area.

few reports available in literature describe ruptured
aneurysms involving this artery. Kumar et al.” have
reported a case wherein a conservative approach effec-
tively treated this condition with follow-up angiog-
raphy showing disappearance of the aneurysm. However,
Kim et al.” describe using microsurgical clipping to
occlude and treat a deep-seated intra-parenchymal
aneurysm. Lee et al.'” were the first to describe a case
treated with EVT and reported their conclusions: 1)
Surgical approaches to PMA aneurysms are difficult
because of their deep-seated location in and around
the basal ganglia, and 2) EVT is often difficult to per-
form because of the small caliber, acute angle, and
tortuosity of the PMA.

The PMA (also known as the thalamotuberal, tuber-
othalamic, or the anterior thalamoperforating artery)
is the largest branch of the PCoA and penetrates the
diencephalon (the floor of the third ventricle) just ros-
to-lateral to the mammillary bodies. It supplies very
important regions of the diencephalon (the hypothal-
amus, subthalamus, and thalamus), as well as certain

parts of the rostral brainstem and occasionally the op-



tic tract.””™") Because the PMA is an end-artery in

most cases, any injury such as a thromboembolic event
associated with this vessel leads to neurological sequelae.”
The clinical consequences of a lacunar infarct secon-
dary to PMA occlusion have been described as a spe-
cific syndrome characterized by the acute onset of con-
tralateral motor weakness, changes in the superficial
modalities of sensation, neuropsychological dysfunction
such as apathy, lack of spontaneity, and disorientation,
as well as language and memory disturbances.”" In
our patient, occlusion of the PMA after coil emboliza-
tion was not evident during the acute phase; how-
ever, it did lead to cerebral infarction of the area sup-
plied by the PMA, which was detected by diffusion
MRI testing performed on POD 11. Neurological defi-
cits such as hemiparesis and dysarthria were consid-
ered to be the result of infarction of the fronto-parietal
lobe followed by cerebral vasospasm. Hypothalamus
infarction noted using diffusion MRI was considered
to be masked with mild symptoms or silent infarction
in a drowsy mental status.

In terms of its anatomy, the PMA originates from
the middle third of the PCoA in 50% of patients, from
the anterior third in 17% of patients, and from the
posterior third in 13% of patients. In about 1% of pa-
tients, the PMA directly originates from the ICA.
However, anatomical variations wherein the PMA ap-
pears to originate from the ICA may be misleading
because the PMA resembles the AChoA resembles the
AChoA in terms of diameter, course, and shape. The
PMA can be accurately identified and differentiated
from the AChoA only by following its course as it
runs toward its zone of penetration. To our knowl-
edge, ours is the first case to report a ruptured aneur-
ysm involving the PMA originating directly from the
ICA. An optimal treatment strategy has not yet been
established for the management of such lesions.
Although microsurgical aneurysm clipping may be a
feasible option, clipping might be difficult for deep-seat-
ed lesions particularly when it is important to preserve
the PMA and adjacent perforating artery. In such in-

stances, obliteration of the aneurysm could be ach-

SE JIN CHOI ET AL

ieved through trapping confirmed angiographically.
We anticipated complications due to infarction secon-
dary to the anatomical characteristics of the PMA;
however, we concluded that total occlusion of the
aneurysm achieved through EVT would be beneficial

to prevent fatal rebleeding.

CONCLUSION

We report an extremely rare case of a ruptured
PMA aneurysm. EVT can be considered a useful treat-
ment approach for the management of PMA aneur-
ysms that are deep-seated in the brain. However, EVT
could be difficult to perform owing to the small cali-
ber of the involved vessels. Additionally, clinicians
need to aware of the possibility of infarction of the
hypothalamus, subthalamus, and thalamus resulting

from total occlusion of the vessels.
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