SN Comprehensive Clinical Medicine (2023) 5:238
https://doi.org/10.1007/542399-023-01579-w

o)

Check for
updates

CASE REPORT
SN

Acute Amnesic Symptoms Due to Bilateral Fornix Column Infarction:
a Case Report

Takafumi Abe' - Tomohisa Nezu'® - Shiro Aoki' - Hirofumi Maruyama'

Accepted: 27 September 2023 / Published online: 5 October 2023
© The Author(s), under exclusive licence to Springer Nature Switzerland AG 2023

Abstract

The fornix is a part of the Papez circuit and associated with memory formation. Pure fornix infarction is a very rare type of
stroke that causes symptoms such as transient global amnesia (TGA); however, the degree of memory impairment varies.
The cause of fornix infarction is often unknown. A right-handed 51-year-old female patient with a current smoking habit and
a history of hypertension experienced an acute onset of anterograde amnesia marked by repetitive questions; this episode,
which persisted for 24 h, appeared to be TGA. Diffusion-weighted imaging showed acute bilateral fornix column infarction.
Fast imaging employing steady-state acquisition (FIESTA) revealed that the subcallosal artery (ScA) was responsible for
the fornix column infarction. The etiology of the stroke remained indeterminable despite the comprehensive stroke workup;
hence, this case was classified as an embolic stroke of undetermined source. ScA is the perforating branch from the anterior
communicating artery. In general, minute perforating branches are not detected by ordinary MRI; however, FIESTA may be
useful to detect the ScA. In the present case, FIESTA showed a relatively large ScA, potentially indicating a microembolic
etiology. Although we evaluated our patient’s embolic source, it remained indeterminable. Acute amnesic symptoms occa-
sionally occur due to bilateral fornix column infarction, and the resulting memory dysfunction sometimes persists. FIESTA
may be useful for imaging the ScA to identify the etiology of stroke.
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Introduction

Stroke is an emergency disease that should not be over-
looked; however, it may not be a typical symptom, such as
paralysis or speech impairment. The fornix is a part of the
Papez circuit and is associated with memory formation. Pure
fornix infarction is a very rare type of stroke that causes
symptoms such as transient global amnesia (TGA); how-
ever, the degree of memory impairment varies. The cause of
fornix infarction is often unknown because the subcallosal
artery (ScA), responsible for fornix column infarction, is dif-
ficult to detect in the usual sequences of magnetic resonance

This article is part of the Topical Collection on Imaging

P4 Tomohisa Nezu
tomonezu @hiroshima-u.ac.jp

Department of Clinical Neuroscience and Therapeutics,
Hiroshima University Graduate School of Biomedical
and Health Sciences, 1-2-3 Kasumi, Minami-Ku,
Hiroshima 734-8551, Japan

imaging applied in acute stroke settings. Here, we report the
case of a patient with bilateral fornix column infarction who
experienced what appeared to be acute amnesic symptoms.
Unlike usual TGA symptoms, her memory dysfunction per-
sisted for 9 months after stroke onset. In this case, fast imag-
ing employing steady-state acquisition (FIESTA) revealed a
relatively large ScA. We speculate that the etiology of stroke
is microembolic stroke, not small vessel occlusion, accord-
ing to the size and shape of the ScA.

Case Report

A right-handed 51-year-old female patient with a current
smoking habit and a history of hypertension experienced
an acute onset of anterograde amnesia marked by repetitive
questions; this episode, which persisted for 24 h, appeared
to be transient global amnesia (TGA). Four days after
her symptoms arose, she visited the department of
neurosurgery at another hospital. Diffusion-weighted
imaging (DWI) showed acute bilateral fornix column
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infarction, and magnetic resonance angiography (MRA)
showed no stenotic or occluded sites on the main trunks
of the cerebral arteries (Fig. 1A, B). Two months after
stroke, she was referred to our department without specific
treatment, such as antithrombotic agents, and admitted for
diagnostic workup to ascertain the etiology of the stroke.
On admission, her neurological examination was normal
except for tests of memory function. She scored 28 of 30
(delayed recall -2) on the Mini-Mental State Examination.
The Wechsler Memory Scale-Revised (WMS-R) showed
memory loss, including a remarkable reduction in delayed
recall (Verbal Memory 72, Visual Memory 77, General
Memory 69, Attention/Concentration 100, Delayed Recall
less than 50). Blood tests related to anti-phospholipid
antibody syndrome, collagen disease, and coagulation
disorders were unremarkable. As time passes from the
onset of stroke, MRI (T2-weighted image) cannot detect
fornix column infarction (Fig. 1D), and FIESTA revealed
that the ScA arose from the anterior communicating artery
toward the back upward area. This artery was responsible
for the infarction in the fornix column (Fig. 2A, B1, and
B2). The etiology of the stroke remained indeterminable

Fig. 1 Diffusion-weighted
imaging showed high signal
intensity, and the apparent dif-
fusion coefficient map showed
low signal intensity in the
bilateral fornix columns (A, B
red arrow). Magnetic resonance
angiography showed no stenotic
or occluded sites on the main
trunks of the cerebral arteries
(C). Two months after stroke,
T2-weighted imaging could not
detect fornix column infarction
D)
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despite the comprehensive stroke workup, including
transthoracic echocardiography, carotid sonography,
Holter electrocardiography, and transesophageal
echocardiography. This case was classified as an embolic
stroke of undetermined source, and we selected aspirin for
secondary stroke prevention. Nine months after stroke, the
WMS-R showed remaining memory loss and a reduction
in delayed recall (verbal memory 62, visual memory 85,
general memory 64, attention/concentration 113, delayed
recall less than 50). The patient is not in a condition
necessitating outpatient language rehabilitation for her
memory impairment, and she maintains independence in
her daily life with some assistance from her family.

Discussion

The Papez circuit, comprising connections among
the hippocampus, fornix, mammillary body,

mammillothalamic tracts, anterior thalamic nucleus, and
cingulate gyrus, is important for episodic memory [1].
Acute amnestic symptoms occur with lesions of the Papez
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Fig.2 Fast imaging employ-
ing steady-state acquisition
(FIESTA) showed subcallosal
artery (ScA) branches from the
anterior communicating artery
(ACo0A) (A sagittal view, B1
and B2 axial view, red arrow).
ACA, anterior cerebral artery
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circuit, which are typically associated with damage to the
medial temporal lobe, especially the hippocampus. Any
infarction that compromises the Papez circuit will cause
acute amnesia; however, pure fornix infarction is a very
rare type of stroke 2. Bilateral fornix column infarction in
particular causes severe anterograde and mild retrograde
amnesia and various other forms of memory impairment.
A review of 12 cases of isolated, noniatrogenic bilateral
fornix column infarction is shown in Table 1 [2-10].
Almost all cases showed anterograde amnesia with clinical
outcomes varying from case to case. In the present case,
memory dysfunction persisted at 9 months after stroke
onset. Although imaging in the chronic phase alone
cannot pinpoint abnormalities, it is important to perform
appropriate imaging studies in the acute phase to diagnose
fornix infarction when a patient with memory impairment
presents to the hospital.

According to a study by Dan Meila, the fornix column is
in the territory of the ScA, the perforating branch from the
anterior communicating artery (ACoA), and has multiple
variants. The ScA is usually a single vessel and is typically
the largest of the arteries arising from the ACoA [11]. The
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diameter of the ScA is 0.2-1.0 mm (average 0.67 mm),
and its course is classified into three groups using 7-Tesla
MRI: C-shaped (most common), straight, and S-shaped
[12]. In the present case, the course of the ScA was visually
classified as C-shaped on the basis of FIESTA via 3-Tesla
MRI. In general, minute perforating branches are not
detected by ordinary MRI; however, FIESTA may be useful
for detecting the ScA, as in the present case. FIESTA
can be performed with 3-Tesla MRI rather than 7-Tesla;
FIESTA is also noninvasive, unlike digital subtraction
angiography, and can be performed at almost any facility.
FIESTA is a type of heavily T2-weighted image and is
a useful technique for confirming the location of cranial
nerves and small vessels. It offers excellent visualization
of blood vessels and their anatomical details. The cause of
isolated bilateral fornix column infarction is often difficult
to identify in noniatrogenic cases [7, 9, 10]. In the present
case, FIESTA showed a C-shaped and relatively large
ScA, which might indicate a microembolic etiology. On
C-shaped ScA, the bend from the mother vessel was small,
and the thrombus might easily flow along the bloodstream,
leading to the consideration of microembolic etiology.
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It was suspected that microemboli from upstream were
flowing downstream of the artery and causing an occlusion,
considering the shape or size of the vessel, and that the
etiology was not lipohyalinosis or atheromatic changes.
However, one of the limitations of this speculation is
that we could not evaluate the current vascular flow of
ScA using digital subtraction angiography because the
patient declined to consent to the examination due to
concerns about the risks of complications. In addition, we
evaluated our patient’s embolic source, which remained
indeterminable. We continue to undertake careful clinical
management of this patient to detect any paroxysmal atrial
fibrillation.

Conclusion

Acute amnesic symptoms occasionally occur as a result of
bilateral fornix column infarction, and the resulting memory
dysfunction sometimes persists. FIESTA may be useful for
imaging the ScA to identify the etiology of stroke.
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