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Abstract

Amnesia is an unusual and rare complication following endovascular coiling of intracranial aneurysms. We present a case of
anterior communicating artery (ACOM) aneurysm in which the patient developed retrograde amnesia following endovas-
cular coiling of the aneurysm. On imaging there was infarct involving bilateral fornices. The patient showed significant

clinical improvement on follow up.
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Introduction

Memory is dependent on important structures like the
fornix, hippocampus, thalamus, and mammillary bodies;
hence any damage to these structures, such as surgery or
trauma, can cause amnesia."> Disruption of this memory
circuit following endovascular coiling of anterior com-
municating artery (ACOM) aneurysm leading to
memory disturbances is rarely described. We describe a
case of retrograde amnesia following endovascular coil-
ing of an ACOM aneurysm with the intention of creating
awareness amongst treating physicians of this entity and
the need to exercise vigilance, especially while treating
posterior circulation and ACOM aneurysms.

Case history

A 56-year-old teacher of Indian origin presented with
sudden-onset severe headache followed by vomiting. He
was rushed to hospital where a computed tomography
(CT) scan and magnetic resonance imaging (MRI) of
brain was done which showed an ACOM aneurysm on
magnetic resonance (MR) angiogram without subarach-
noid hemorrhage. The patient was shifted to our center
for further management. He was clinically stable and cen-
tral nervous system (CNS) examination was grossly
normal. The patient did not have any risk factors. He
had a history of migraine for the past 15 years. CT angio-
gram (64-slice Somatom Siemens) was done which
showed wide-necked ACOM aneurysm (Figure 1). In
view of the classic clinical history of severe headache sug-
gesting sentinel bleed from the aneurysm, the patient was

offered endovascular treatment. Following all the pre-
operative investigations (which were normal), the patient
underwent endovascular coiling of ACOM aneurysm
with Echelon microcatheter (Covideon), Traxcess micro-
guidewire (Microvention), and Axium coils (Covideon) in
flat panel single plane Siemens angiosuite. The patient’s
activated clotting time (ACT) was kept around 2-2.5
times the baseline by titrating the heparin dose during
the procedure (114 baseline and 250 during the proced-
ure) by giving 5000 IU of heparin as bolus. Immediate
post-procedure angiogram showed complete occlusion
of ACOM aneurysm, however the left anterior cerebral
artery (ACA) was not filling from right side injection
which was seen filling earlier. The left ACA was seen
filling from left injection (Figure 2). The procedure was
uneventful except for low blood pressure throughout (sys-
tolic 90 with mean of 70). Patient was extubated without
any immediate sensory/motor neurological deficits.
After complete recovery from anesthesia, the patient
was confused and was repetitively inquiring ‘Where
am 17, ‘Why I am here? and ‘What happened to
me?’. Otherwise the patient was alert, conscious, coher-
ent, and speaking relevantly. He was able to remember
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past events and could also recognize all his relatives
who were visiting him.

The opinion of a psychiatrist was sought. The
patient was a retired teacher for the last 14 years. He
lived with his extended family and reportedly had a
good family life without significant social or financial
stresses. However, he did report being easily tense, anx-
ious and having a worrier-like pre-morbid personality
from a young age, which was corroborated by his wife,

Figure 1. 3D volume rendering computed tomography (CT)
angiogram oblique image viewed from inferiorly looking superiorly
showing anterior communicating artery (ACOM) aneurysm. The
circle of Willis arteries are labeled as shown. MCA - middle cer-
ebral artery, ACA - anterior cerebral artery, PCA -posterior cerebral
artery, BA - basilar artery, ICA - internal carotid artery.

and added that he was ecasily irritable at times about
things that he would neither elaborate nor discuss.

As part of the evaluation, we undertook a neuro-
psychiatric evaluation the following day using the
neuropsychological battery. The patient showed deficits
in free recall, verbal and visual learning memory with
retrograde amnesia for recent events.

Thus, a working diagnosis of acute stress reaction
(ICD-10 F43.2) was made and patient was started on
escitalopram, 5mg at night. As his condition did not
improve after two days, an MRI scan of the brain
(1.5T Avanto Siemens) was done. Routine MRI
sequences like diffusion weighted image (DWI) b-0 and
b-1000 (time of repetition (TR) 3800, time to echo (TE)
102, band width (BW) 964, field of view (FOV)
230 x 230), TIW (TR 550, TE 8.7, FOV 230 x 230),
T2W (TR 5000, TE 126, FOV 208 x 230) and fluid
attenuation inversion recovery (FLAIR) (TR 9000, TE
92, TT 2500, FOV 230 x 230) were done, along with time
of flight (TOF) MR angiogram (TR 25, TE 7.0, band-
width 100, FOV 153 x 183). MRI showed lacunar
restricted diffusion abnormalities in the bilateral anterior
fornix, right side putamen, right peritrigonal region, and
left corona radiata (Figure 3). TOF MR angiogram
showed normal bilateral anterior cerebral arteries with
non-visualization of ACOM aneurysm suggesting com-
plete occlusion (Figure 4). During this post-procedure
period, the patient was on intravenous heparin 2500 U
every eight hours (for two days) and after the diagnosis
of forniceal infarct, Tab. Ecospirin 150 mg once a day
was started. Thus, the final diagnosis of amnesia due to
bilateral acute forniceal infarct was made.

After three months of follow-up, the patient had
near total recovery. He had a repeat neuropsycho-
logical assessment using the same test battery, which
showed minimal deficits in verbal fluency and

Figure 2. Digital subtraction angiography in right anterior oblique view (a) and (b) showing anterior communicating artery (ACOM)
aneurysm in (a) (long arrow) and post-coiling status in (b) (short arrow) showing complete occlusion of the aneurysm. Note that left ACA
is not filling from right injection after coiling as seen in (b). Left anterior cerebral artery (ACA) is seen filling separately from left internal
carotid artery (ICA) injection as seen in (c) (antero-posterior (AP) view) with coiled ACOM aneurysm (short arrow).
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Figure 3. (a) shows restricted diffusion on diffusion weighted image (DWI) in bilateral fornix, right peritrigonal, right putamen and left
corona radiata with corresponding fluid attenuation inversion recovery (FLAIR) hyperintensities in (b).

Figure &. Time of flight (TOF) magnetic resonance (MR) angio-
gram through Circle of Willis showing normal bilateral anterior
cerebral arteries with non visualization of anterior communicating
artery (ACOM) aneurysm.

retrograde amnesia. His social skills were back and his
premorbid anxiety had also improved. He was unable
to remember events in the peri-operative period.

Discussion

Amnesia can occur due to injury to the memory circuit
of the fornix and hippocampus with thalamic nuclei

and mamillary bodies following surgery, trauma, or vas-
cular insult.>

Rarely, amnesia is reported following general anes-
thesia which is usually transient and lasts for few hours
and it is called transient global amnesia (TGA).
Various possible mechanisms have been described for
TGA such as incompetent internal jugular vein valves
causing venous back flow and cerebral congestion.®
This venous congestion can occur due to coughing
(during/after extubation) or positive end expiratory
pressure during anesthesia. Benzodiazepines used in
general anesthesia can be another cause for TGA.’
Other predisposing factors are migraine, physiological
stress and emotional disturbances. Caplan et al. have
suggested the association of TGA with migraine due to
possible posterior cerebral artery vascular dysfunction.®
On imaging, transient global amnesia may show diffu-
sion abnormalities in the splenium and parahippocam-
pal gyrus.’

Alexander and Freedman have described 11 cases of
amnesia and personality changes following surgical
clipping of ruptured ACOM aneurysm due to infarc-
tions in the ACOM territory involving medial fore-
brain, septum, and anterior hypothalamus.'”

Diffusion tensor imaging has also been attempted in
forniceal infarcts following surgical clipping of ACOM
aneurysm, wherein the infarcted areas show reduced
fractional anisotrophy values. However, it was also
emphasized that preservation of few fibers of forniceal
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bundle, visualized on tractography, may predict the
prognosis of these patients with amnesia.'

A few case reports of amnesia following endovascu-
lar coiling of the aneurysms are also described recently.
Of these, Graff-Radford et al. have shown small medial
temporal infarct after coiling of posterior circulation
aneurysm as a cause of amnesia and the other case
report was following ACOM aneurysm coiling.'*!?

Thus, both surgical clipping and endovascular coil-
ing of ACOM aneurysm are known to cause amnesia.
The blood supply to the fornix is by 4-10 small medial
central arteries which arise from the proximal anterior
cerebral artery and sometimes they may arise from the
ACOM."

Occlusion of these perforators can lead to infarction
of the fornix and cause amnesia.* Sometimes the domin-
ant median callosal artery supplies the fornix and
damage to this artery can cause similar clinical findings."'

We describe a case of amnesia following coiling of
ACOM aneurysm. The amnesia in our patient was typ-
ically retrograde amnesia. There was a delay in diagno-
sis due to the similarity of clinical symptoms to an acute
stress reaction. However, subsequent MRI showed
small acute infarcts involving bilateral anterior for-
nices, which explain the amnesia. Although the endo-
vascular coiling procedure was uneventful, post-coiling
angiography showed occlusion of aneurysm as well as
the ACOM artery, with separate filling of the bilateral
anterior cerebral arteries. In our case, probably small
medial central artery perforators supplying the fornix
were arising from the ACOM, hence occlusion of the
ACOM led to bilateral fornix infarct and clinical amne-
sia. Although, amnesia as a complication of endovas-
cular coiling of ACOM aneurysm is rare, treating
physicians must be aware of this condition for two rea-
sons. First, this complication must be explained to the
patients in informed consent. Second, one must try to
preserve the ACOM by remodeling techniques like bal-
loon or stent-assisted coiling. If the neck is too wide,
then probably surgical clipping should be considered in
an attempt to preserve the ACOM.

Few other lacunar infarcts that were seen on the
MRI, including contralateral corona radiata could be
due to emboli from an occluded ACOM to the contra-
lateral anterior cerebral artery.

In conclusion, we recommend preserving the ACOM
if possible, to avoid this rare complication while treat-
ing ACOM aneurysms.
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