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ABSTRACT

Background:

Transient epileptic amnesia (TEA) is a special type of mesial
temporal lobe epilepsy, whose main symptom is recurrent amnesia
attacks. Patients with TEA often demonstrate two other types
of memory symptoms: accelerated long-term forgetting (ALF)
and autobiographical amnesia (AbA). In our previous reports, we
presented two clinical cases in which the patients showed symptoms
of ALF and/or AbA without suffering any type of epileptic seizure,
including TEA attacks. Based on these cases and a literature search,
we proposed a new clinical entity, which we named ‘transient
epileptic amnesia complex syndrome (TEACS)' . We also proposed
a new type of neurocognitive disorder, which we named ‘epileptic
cognitive impairment resembling Alzheimer’ s disease (ECI-A) .
Methods and Results:

The clinical profiles and characteristics of three cases of TEACS and
one case of ECI-A are presented. Based on the clinical courses of
these cases, pathological hypotheses regarding TEACS and ECI-A are
discussed, and the importance of clearly recognizing a new concept
in epileptology is emphasized.

Discussion:

We consider that at least two non-paroxysmal and chronic epilepsy-
related disorders (TEACS and ECI-A) exist. The two disorders are
considered to be caused by continual excessive neuronal discharges
that are not sufficient to give rise to clinical seizures. The establishment
of these new entities would open up therapeutic possibilities for such
non-paroxysmal and chronic epilepsy-related disorders.

Keywords:

accelerated long-term forgetting, epilepsy. epileptic cognitive
impairment resembling Alzheimer’ s disease, transient epileptic
amnesia, transient epileptic amnesia complex syndrome

INTRODUCTION

Transient epileptic amnesia (TEA) is a special type of mesial temporal
lobe epilepsy, whose main symptom is recurrent amnesia attacks.
In the 1990s, Hodges&Warlow, Kapur, and Zeman et al. described
the clinical features of TEA." Zeman et al. proposed the following
diagnostic criteria for TEA: (1) recurrent, witnessed episodes of
amnesia (TEA attacks); (2) other cognitive functions remain intact
during attacks; and (3) evidence of epilepsy. Such evidence can be
provided by (a) electroencephalography (EEG), (b) the co-occurrence
of other types of seizure, or (c) a clear response to antiseizure
medication (ASM), or a combination of these three factors.> TEA
attacks typically last for minutes to hours. Patients with TEA often
demonstrate two other types of memory symptoms: accelerated long-
term forgetting (ALF) and autobiographical amnesia (AbA).**> Both ALF
and AbA are persistent memory disorders, but TEA attacks are not.

In our previous reports, we presented two clinical cases in which
the patients showed symptoms of ALF and/or AbA without suffering
any type of epileptic seizure, including TEA attacks.®® Based on these
cases and a literature search, we proposed a new clinical entity,

which we named ‘transient epileptic amnesia complex syndrome
(TEACS)", and diagnostic criteria for the condition (Table 1).79 In
these reports, we suggested that continual epileptiform discharges by
the neurons in the temporal lobes that are not sufficient to give rise to
clinical seizures may cause ALF and AbA.&10

In addition, in 2021 we also proposed a new type of neurocognitive
disorder, which we named ‘epileptic cognitive impairment resembling
Alzheimer’ s disease (ECI-A)" " This condition was first described in
the literature in 2009 by Ito M. et al. using the term ‘epilepsy-derived
memory impairment resembling Alzheimer’ s disease’ .'? The patients
described in the latter report exhibited recent memory impairment;
behavioral and psychological symptoms (BPSD); and a reduced ability
to perform activities of daily living (ADL), all of which resolved after the
administration of ASM. Ito et al. speculated that abnormally excessive
neuronal discharges that were not sufficient to give rise to clinical
seizures may have caused temporal lobe dysfunction and propagated
to the remote areas of the brain, leading to chronic executive
dysfunction.'? About ten years later, we experienced a few similar
cases, in which the patients displayed not only memory impairment,
but also other symptoms, such as BPSD and a decreased ability to
perform ADL.° We considered that the term ‘cognitive impairment’
was more appropriate than ‘memory impairment’ for such cases.
Therefore, we proposed that this condition should be called ECI-A.
Here, we propose diagnostic criteria for ECI-A for the first time (Table 2)
and would like to emphasize that this condition can also occur in the
absence of epileptic seizures, as is the case for TEACS.

METHODS

Clinical summaries of two TEACS cases we experienced (Cases
A and B) are presented.®? In addition, the clinical profiles of our
patients (Cases A and B) and a patient with TEACS whose case was
described by Hornberger et al.'® are presented. Furthermore, those of
a representative case of ECI-A (Case C) are also presented.” Finally,
we discuss the concept of ‘epilepsy’ based on these cases of these
two new conditions.

Informed consent to publish the patients’ clinical information was
obtained from the patients and their families. The study protocol
was approved by the ethics committee of Kamiiida Daiichi General
Hospital (Nagoya, Japan).

RESULTS (CASE PRESENTATION)

Summaries of two cases of TEACS (Cases A and B) and a case
of ECI-A (Case C) are presented below. The clinical profiles and
characteristics of three cases of TEACS are shown in Table 3. The
clinical profile and characteristics of a case of ECI-A (Case C) are also
shown in Table 4. More detailed data for these cases was provided in
our previous papers.t'

Case A (cited from UKAI et al.>® partially modified and simplified)

A female in her late 60s attended our memory clinic in 200X. She
stated that her memory had become faulty about three years earlier,
and she had forgotten many actual events, such as having lunch with
friends a few weeks ago and traveling with a friend a few months
ago. In 200X+1, she had experienced two episodes of loss of
consciousness within a short period. EEG showed independent sharp
waves originating in the bilateral temporal regions. The administration
of ASM resulted in the amelioration of her anterograde amnesia,
which was confirmed by questioning the patient and her family about
life events that had occurred since the start of the ASM treatment.
She was diagnosed with TEA with ALF and focal impaired awareness
seizures (FIAS).

Case B (cited from UKAI et al.”?, partially modified and simplified)

A male in his early 60s attended our memory clinic with his wife
in 200X. He said that his memory had become faulty about four
years earlier. He stated that he had forgotten many events, such as
traveling with his wife a few months earlier, undergoing surgery about
two years earlier, and the wedding ceremony of his daughter about
eleven years earlier. Although he had not exhibited any symptoms
of epileptic seizures, EEG showed independent sharp waves in the
left and right temporal areas. The administration of ASM resulted in
an improvement in the patient’ s anterograde amnesia, which was
confirmed by questioning him and his family about life events that
occurred since the start of the ASM treatment. He was diagnosed with
TEA, involving both ALF and AbA. In 200X+4, the ALF reappeared,
and a pure amnesia attack was observed. One day in the morning,
he and his wife went to a barbershop, where they met a close friend
and enjoyed an interesting conversation. However, in the afternoon
he did not remember going to the barbershop, or meeting and talking
to their friend, while his behavior during these events had been quite
normal.



Case C (cited from UKAI et al.", partially modified and simplified)

A male in his early 70s visited our memory clinic with his wife in 200X.
His Mini-Mental State Examination (MMSE) and Montreal Cognitive
Assessment (MoCA) scores were 29 and 24, respectively. He was
diagnosed with mild neurocognitive disorder due to Alzheimer’ s
disease. In 200X+1, his MoCA score was 21. In 200X+4, his MIMSE
score deteriorated to 23. In December of the same year, his wife
was woken at midnight by him screaming something. She talked to
him while he stood with a vague expression on his face, but he did
not answer and returned to bed. The next morning, he remembered
nothing of the episode. EEG was performed, and continual spikes
were detected. An FIAS was suspected, and ASM was administered.
At the next examination, his MMSE score had improved to 30. He was
finally diagnosed with ECI-A accompanied by FIAS.

DISCUSSION

1.From epileptic amnesic syndrome to the TEACS concept

The term TEACS was proposed in our previous paper;® prior to that
we had called the condition ‘broad TEA'.” We would like to discuss
this concept by it comparing with Gallassi’ s concept of epileptic
amnesic syndrome (EAS).'#1°

Amnesic seizures associated with interictal memory impairment
have been reported since the 1990s in some patients with epilepsy,
particularly those with temporal lobe epilepsy. Gallassi et al. reported
cases involving epileptic amnesic attacks and memory disturbances
and named this condition EAS."*'® In the EAS concept, amnesic
attacks are considered to correspond to TEA attacks, and interictal
memory impairment is thought to correspond to ALF or AbA, although
at this time ALF and AbA had not been clearly characterized and
were not recognized as symptoms that are specific to TEA. Gallassi
also mentioned cases that did not involve TEA attacks. These cases
only involved a chronic memory complaint associated with clear-
Ccut seizures, starting at the same time or shortly before seizures, and
Gallassi used the term ‘atypical or possible’ EAS to describe them.'®
However, in the latter cases memory impairment was limited to
relatively short periods of time around seizures, and observations of
memory impairment over several years were lacking.

In contrast, TEACS is a group of pathological conditions, in which
ALF/AbA does not necessarily occur at the same time or in close
proximity to TEA attacks, but may precede TEA attacks or may persist
in the absence of TEA attacks. We therefore understand these series
of symptoms as a spectrum sharing a common underlying pathology.
In other words, TEACS is a concept that further develops EAS into a
persistent condition resulting from epileptic activity.

2.Does TEACS qualify as a form of epilepsy?

In 2005, the International League Against Epilepsy (ILAE) conceptually
defined epilepsy as a disorder of the brain characterized by an
enduring predisposition to generate epileptic seizures. Furthermore,
in 2014 the ILAE proposed the following criteria as a practical clinical
definition of epilepsy: (1) At least two unprovoked seizures occurring
at least 24 hours apart; (2) one seizure with a high risk of recurrence;
or (3) the diagnosis of an epilepsy syndrome.'® Based on this current
definition of epilepsy, this means that at least one epileptic seizure is
required for a diagnosis of epilepsy. unless the patient has a condition
that is recognized as an established epilepsy syndrome.

We presume that the symptoms of TEACS (= ALF/AbA) are caused
by an epilepsy-related mechanism; i.e., continual excessive discharges
by the neurons in the mesial temporal lobes that are not sufficient to
give rise to clinical seizures, because ASM is effective in most cases
of TEA/TEACS. Thus, the fact that no epileptic seizures, including TEA
attacks, are observed in cases of TEACS (or ALF/AbA occurs long
before the first epileptic seizure) is reasonable. Regarding the absence
of seizures, the coexistence of unnoticed subtle seizures or seizures
that only occur during sleep cannot be ruled out. Furthermore, if ALF
persists for several years prior to TEA attacks it may be misdiagnosed
as dementia, and newly occurring amnesic seizures may simply
be considered to be dementia-related symptoms. In any case, it is
necessary to suspect TEACS even if no obvious seizure symptoms are
present.

Can TEACS be included in the same category of epilepsy syndrome
as, for example, Landau-Kleffner syndrome? As the cause of TEACS
has not yet been clearly determined (unlike for Landau-Kleffner
syndrome), we consider that it is not reasonable to consider TEACS
as an established epilepsy syndrome. If TEACS cannot be included
in the category of epilepsy syndrome, it would not meet the criteria
outlined in the practical definition of epilepsy, and hence, cannot be
recognized as a form of epilepsy.™

3.Does ECI-A qualify as a form of epilepsy?
Subtle and sequential FIAS and non-convulsive status epilepticus
(NCSE) are sometimes misdiagnosed as dementia. This is because
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impaired consciousness due to FIAS/NCSE and the associated
postictal twilight state may persist for a few days or weeks. However,
the cognitive impairment and behavioral and psychological symptoms
caused by ECI-A may persist for several years or more without ASM
treatment (Tables 2 and 4). Therefore, there is a high risk of ECI-A
being misdiagnosed as dementia.

We presume that ECI-A is also caused by an epilepsy-related
mechanism (continual excessive discharges by the neurons in the
mesial temporal lobes), even though epileptic seizures do not occur
in patients with the condition, as is the case in TEACS. Again, although
unrecognized subtle seizures may be overlooked, and seizures may
occur long after cognitive disturbances persist, seizures alone cannot
explain persistent and deteriorating cognitive changes.

Can ECI-A be considered to be an established epilepsy syndrome?
We consider that it is not possible to consider it as an established
epilepsy syndrome for the same reason as for TEACS. Hence, we
consider that ECI-A also does not qualify as a form of epilepsy.

4.How should epilepsy-related disorders that do not involve evidence
of epileptic seizures be considered?

Here, conditions such as TEACS (ALF/AbA) and ECI-A, which are
caused by continual excessive neuronal discharges that do not result
in clinical epileptic seizures, shall be referred to as ‘epilepsy-related
disorders’ .

As mentioned above, TEACS and ECI-A share the following
commonalities: (1) Epileptic seizures are not always necessary for
the development of symptoms; (2) ASM is almost always effective at
ameliorating at least ALF and ECI-A; and (3) EEG often shows spikes
and/or sharp waves in the temporal regions.

Despite the existence of TEACS and ECI-A, diseases that are
attributed to epilepsy-related mechanisms, but do not involve
epileptic seizures, have not been defined in epileptological terms. Is
this appropriate? If not, how should these conditions be defined using
epileptological terminology?

We consider that such conditions, which can occur clinically, even
in the absence of epileptic seizures; produce clinical symptoms, such
as persistent memory disorders and the decline of cognitive functions;
and in which it is suggested that persistent abnormal discharges
from the central neurons often induce paroxysmal EEG abnormalities
(e.g.. spikes and/or sharp waves), should be precisely defined using
epileptological terminology, for example, using the term ‘non-
paroxysmal epilepsy-related disorders’ .

5.Interference with the progression of epileptic pathology

There are various reasons why neurons in the brain may acquire

epileptogenic properties. In late-onset epilepsy in older people

without obvious structural abnormalities, several conditions, such as
inflammation, auto-antibodies, sclerosis, microvascular disorders, and
neurodegenerative diseases, have been postulated as etiologies.'”?°

We suspected that in these patients, the abnormal discharges were

caused by the following process:

(1) A small number of neurons initiate abnormal discharges due to
certain causes/mechanisms.

(2) The neurons producing abnormal discharges gradually become
more numerous and synchronized.

(3) The abnormal discharges finally lead to epileptic seizures
(subclinical seizures).

(4) The seizures become so apparent that the individual and people
around them can recognize them (the condition clinically manifests
as epilepsy).

In principle, epilepsy can be diagnosed logically at stage (3) or (4),
but clinically at stage (4) only. On the other hand, epilepsy-related
disorders, such as TEACS and ECI-A, can be diagnosed clinically at
stage (2) or (3), since the clinical symptoms of TEACS/ECI-A can
appear without epileptic seizures. In other words, TEACS or ECI-A
may be a precursor to temporal lobe epilepsy. Thus, epileptological
terminology should include two categories: ‘epilepsy’ and ‘(non-
paroxysmal) epilepsy-related disorder’ .

By establishing this new concept, continual excessive neuronal
discharges could be recognized as a condition that may present
with chronic symptoms, even if they never lead to a single seizure.
Furthermore, recognition of this concept would open up therapeutic
possibilities for epilepsy-related diseases with non-paroxysmal
manifestations, such as TEACS and ECI-A. On the other hand, it
should be noted that the spread of this new concept outside of
doctors specializing in epileptology may lead to harmful effects, such
as excessive use of ASM, which has side-effects, and excessive daily
restrictions due to overdiagnosis.

CONCLUSIONS
1.There are at least two non-paroxysmal and chronic epilepsy-related
disorders (TEACS and ECI-A); i.e., diseases that are probably caused
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by continual excessive neuronal discharges that are not sufficient to
give rise to clinical seizures.

2.TEACS and ECI-A share the following commonalities: (1) Epileptic
seizures are not always necessary for the development of
symptoms; (2) ASM is effective at ameliorating symptoms, such as
ALF and ECI-A; and (3) EEG often shows spikes and/or sharp waves
in the temporal regions.

3.The establishment of this new concept would open up therapeutic
possibilities for non-paroxysmal and chronic epilepsy-related
conditions.
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TABLES

Table 1. (cited from UKAI et al.%; partially modified)

Clinical diagnostic criteria for transient epileptic amnesia complex
syndrome (TEACS)

1.The patient is middle-aged to elderly at onset and has no history of
epilepsy.

2.ALF and/or AbA has been definitively diagnosed. ALF/AbA can be
proven by questioning the patient and other people who know the
patient” s behavior well.

3.The ALF and/or AbA precede any TEA attacks and/or other
epileptic seizures.

4.Except for ALF/ADA, the patient’ s cognitive functions are confirmed
to be intact via clinical examinations.

5.There is evidence for an epilepsy-related mechanism. Such evidence
can include (a) wake or sleep electroencephalography or (b) a clear
response to antiseizure medication.

ADbA, autobiographical amnesia; ALF, accelerated long-term forgetting:

TEA, transient epileptic amnesia.

In general, ALF and AbA are defined as follows: ALF is the unexpected

and rapid disappearance of memories of events that occurred in

recent weeks or months; AbA is the discovery of large gaps in more

remote autobiographical memories.*®

Table 2.

Clinical diagnostic criteria for epileptic cognitive impairment

resembling Alzheimer’ s disease

1.The patient is middle-aged to elderly at onset.

2.The patient shows symptoms similar to Alzheimer’ s disease
(AD), for example, recent memory impairment; behavioral and
psychological symptoms, such as apathy, euphoria, and aggression;
and a reduced ability to perform activities of daily living.

3.The patient has no history of epilepsy or their AD-like symptoms
appeared long before any epileptic seizures.

4.All AD-like symptoms resolved after the administration of antiseizure
medication.

5.Electroencephalography often shows temporal spikes and/or sharp
waves.

Table 3. (cited from UKAI et al.9, partially modified)
Clinical profiles and characteristics of patients reported to have
TEACS in the literature

the report by
Case A6 Case B7-9 Hornberger et
al.13
Age Late 60s Early 60s 44 years old
Sex Female Male Female
Chief Amnesia, Amnesia, :
complaints irritability irritability Amnesia
Medical Hypertension, Hypertension, Hypertension,
history hyperlipidemia  hyperlipidemia  thyroidectomy
29 (attention: 29 (orientation: 30 (4 years after
MNSE score | 478) St frst visit  9/10) at first visit ~ firdt visit
f(iirﬁé(ajri\ri]aglsl\/\R\ Normal Normal Normal
) Sharp waves Sharp waves Sharp waves
EEG findings in the bilateral in the bilateral in the bilateral
temporal regions temporal regions temporal regions
aOmn%%tsi%f Never observed  About 8 years  About 4 years
Sttacke after ALF after ALF
ALF Observed Observed Observed




AbA %Jn'gg‘;\t’;? Observed Observed
Effectiveness of

ASM at preventing|  Not available Clear response  Clear response
amnesia attacks

Effectiveness of

ASQA at preventing| Clear response  Clear response F%Lér%céctgvge

ADbA, autobiographical amnesia; ALF, accelerated long-

term forgetting:; ASM, antiseizure medication; EEG,
electroencephalography; MMSE, Mini-Mental State Examination;
MRI, magnetic resonance imaging; TEACS, transient epileptic
amnesia complex syndrome.

Table 4.
Clinical profile and characteristics of a representative patient with
ECI-A (Case Q)

Age Early 70s
Sex Male (Japanese)

Chief complaints Recent memory dysfunction,

irritability
Medical history None
MMSE score at the first visit 29
(in 200X)
MoCA score at the first visit 24 (language: -1, delayed recall: -4,
(in 200X) Orientation: -1)
Cranial MRI findings Normal
Initial EEG findings Normal
MoCA score in 200X+1 21

23 (language: -1, delayed recall: -3,

MMSE score in 200X+4 orientation: -1, attention: -2)

Findings of the second EEG Spikesteorgégwrgtlercégi?otnhe left

About 4 years after the first visit,

about 8 years after the onset of
memory dysfunction

Focal impaired awareness seizure
during sleep and postictal twilight
state (suspected)

Suspected (the patient had

ALF forgotten the Great East Japan
Earthquake and Tsunami, which

had occurred several years earlier)

Suspected (the patient had
AbA forgotten the Great Hanshin-Awaiji
Earthquake, which had occurre:
over 20 years earlier)

Onset of epileptic seizures

Types of epileptic seizure

Effectiveness of ASM at preventing

epileptic seizures Clear response

MMSE score after ASM (in 200X+4) 30

MoCA score after ASM (in 200X+5) 27

AbA, autobiographical amnesia; ALF, accelerated long-

term forgetting; ASM, antiseizure medication; ECI-A, epileptic
cognitive impairment resembling Alzheimer's disease, EEG,
electroencephalography: MMSE, Mini-Mental State Examination;
MoCA, Montreal Cognitive Assessment, MRI, magnetic resonance
imaging.
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The role and importance of Certified Nurses in Dementia Nursing
in our psychogeriatric memory clinic

The role and importance of Certified Nurses in Dementia Nursing

(DCNs) in our memory outpatient clinic is reported, with a fictionalized

case study of our unique healthcare system, which is thought to be

rarely found in other clinics. The main points can be summarized as

follows.

1.The role of DCNs in our outpatient department is diverse and as
important as that of the doctor.

2.The DCNs are expected to ask questions and provide guidance to
patients/families during consultations.

3.In order to fulfil the above roles, the DCNs have to acquire not only
dementia nursing skills but also basic medical knowledges such as
brain anatomy, brain radiology, and clinical psychopharmacology.

4.In addition, the DCNs are required to acquire basic knowledge
of neuropsychological testing, which is the role of certified
psychologists, and social insurance schemes related to dementia,
which is the role of medical social workers or care managers.

5.The ability to provide a reasonable level of total dementia care
within a limited time available for consultations is a result of
the efforts made by DCNs to develop the skills and knowledge
described above.

EEF—-T—R:
dementia nursing, certified nurse in dementia nursing, memory clinic,
life-improving therapy, total care for dementia.
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Effects of gait intervention using the
draw-in maneuver on knee joint function
and the thoracic kyphosis angle in knee
osteoarthritis
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ABSTRACT

Background: To evaluate whether the knee adduction moment (KAM)
could be reduced by a short instruction in the Draw-in (DI) maneuver
in healthy adults, and whether knee joint function would improve with
a longer DI gait intervention in patients with knee osteoarthritis (OA).
Method: In Study 1, healthy adults received 10 minutes supervised
instruction in DI gait in and then practiced the gait independently for
10 minutes. Three-dimensional motion analysis measurement was
performed in each phase. In Study 2, patients with OA performed
a 20-minute DI gait intervention daily for 6 weeks. At baseline and
after 6 weeks, knee pain, the Knee injury and Osteoarthritis Outcome
Score, the MOS 8 item Short-Form Health Survey, thoracic kyphosis
angle, knee joint range of motion, knee extension muscle strength, hip
abduction muscle strength, and activity level were evaluated.

Results: In Study 1, the DI gait to decrease KAM could be learning
following only 10 minutes of instruction and 10 minutes of self-
practice in healthy adults. In Study 2, knee pain was reduced by 19%
and the thoracic kyphosis angle was reduced by 2.6° after 6 weeks.
No significant changes in other parameters were detected, and the
implementation rate was 86+ 14%.

Significance: In healthy adults, DI gait instruction for 10 minutes of
instruction and 10 minutes of self-practice reduced the KAM. In
patients with knee OA, 20 minutes of DI gait per day for 6 weeks may
reduce knee pain and thoracic kyphosis.
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Thoracic kyphosis
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1. Introduction

Continuous exercise is recommended as a treatment for knee
osteoarthritis (knee OA), with emphasis on home-based exercise [1].
Higher rates of home exercise are reported to be more effective for
reducing pain [2], but the completion rate of the intervention is only
75% ~ 90% and the implementation rate is only 60% ~ 95% [3-6].
In addition, the emergence of COVID-19 led to a general decrease in
physical activity [7], and performing aerobic exercise at home, such
as walking and stair climbing, is recommended to improve health
[8, 9]. Home exercise implementation rates in general during the
COVID-19 pandemic were low, however, ranging from 30% to 40%
[10-13]. These findings emphasize the importance of providing home
exercises that can easily be continued independently as prevention
and treatment of knee OA.

The knee adduction moment (KAM) is an index of mechanical stress
during walking that affects the onset and progression of knee OA [14].
A 1% increase in the KAM increases the risk of progression of knee
OA by 6.46-fold [15]. Gait modification to decrease KAM has received
attention as a treatment method, including the toe-out gait [16, 17]
and lateral trunk lean gait [18]. Most of the methods, however, require
forced modification of the lower limb position and trunk [19, 20], and
it is particularly difficult for older patients with OA to change their gait
pattern [21]. Therefore, gait modifications that do not involve forced
postural changes are important for older individuals with knee OA.

The Draw-in maneuver (DI) gait was recently reported as a method
to reduce the KAM without changing trunk or lower limb movements
[22]. The DI maneuver is an intentional abdominal retraction that
activates the transversus abdominis and internal oblique muscles
[23]. The DI maneuver is performed as an exercise to stabilize the
lumbar spine and relieve back pain by activating these muscles. [24,
25]. The amount of abdominal retraction (circumference) necessary
for activating these muscles, however, has not been evaluated. The
DI gait is an application of the DI maneuver during walking with
an abdominal circumference reduction of approximately 2 cm to
facilitate continuous DI [22]. The DI gait results in a 5% reduction
in KAM compared with a normal gait [26]. The DI posture also
decreases the thoracic kyphosis angle by an average of 4.2 ° [22].
Immediate effects of the DI gait are reported in healthy adults [26]. In
patients with knee OA, the DI gait is expected to decrease the KAM
and thus reduce knee pain, but neither the immediate nor long-term
effects of the DI gait have been assessed in patients with knee OA.
Older individuals have an increased thoracic kyphoscoliosis angle
[27]. Kyphotic deformity of the spine negatively affects walking ability
[28] and respiratory function [29]. The DI maneuver reportedly affects
the thoracic kyphosis angle in healthy adults, but its effect in older
individuals is unknown.

The present study examined the effect of a DI gait intervention
on knee joint function and thoracic kyphosis. In Study 1, we first
determined whether 10 minutes of DI gait instruction was adequate
to reduce the KAM. Study 2 examined the effects of a 6-week DI
gait intervention with use of a DI belt on knee pain as the primary
outcome, and on knee joint function and thoracic kyphosis, quality of
life, and activity level as secondary outcomes.

Previous studies reported increased muscle activity in the internal
oblique abdominal muscles, external oblique abdominal muscles,
and midsection muscles as well as decreased lever arm and KAM
during the first half of the stance phase [30]. In the present study,
we performed Study 1 to evaluate the hypothesis that the DI gait
decreases KAM, as examined in the previous intervention study.
Study 2 evaluated the hypothesis that a decreased KAM during
walking reduces knee pain, thereby improving the number of steps
taken and quality of life. Further, because previous studies suggested
that performing the DI gait decreases the thoracic kyphosis angle
by reducing the abdominal circumference, which increases the
intra-abdominal pressure and thereby raises the thorax[22], we
hypothesized that performing the DI gait would not only lead to
immediate improvement in the thoracic kyphosis angle but also
improve the normal posture after 6 weeks of intervention.

2. Methods
2.1. Study1
2.1.1. Participants

Study 1 participants were 5 male and 5 female students at Seijoh
University (age: 20.6%0.9 years, hip-knee-ankle angle [HKA]: 177.7 %
2.1°). Exclusion criteria were previous fracture of the femur or lower
leg, lower limb disease such as meniscus or ligament injury at the
knee joint, and lower limb surgery. In addition, because the average
HKA alignment of healthy adults is 176"~ 178", those with an HKA of
less than 176° were excluded.

2.1.2. Study design

The instructional time and protocol for learning the DI gait were
set based on previous studies evaluating the acquisition time of a
gait modification to reduce KAM [21]. As baseline measurements,
3-dimensional (3D) motion analysis was performed while participants
walked with a normal gait. Next, participants received a 10-minute
instruction in performing the DI gait using a DI belt. 3D motion
analysis measurements while they performed the DI gait. Finally, the
subjects practiced DI gait alone for 10 minutes under unsupervised
conditions, the 3D motion analysis measurement were performed
again. In the baseline movement analysis, immediately after 10
minutes of instruction and again after 10 minutes of self-practice, 3
measurements were obtained and the average was used for the final
analysis. Immediately after the 10 minutes of instruction, participants
used a DI belt while the 3D motion analysis was performed, and in
the analysis after the 10 minutes of self-practice, the measurements
were performed without the DI belt. The DI belt is a custom-made
tool worn at the level of the umbilicus that provides feedback on DI
gait performance. When the abdominal circumference is increased
or decreased by 2 cm, the change in the abdominal circumference
causes the buckles to make a sound, thereby providing auditory
feedback that the DI is being performed correctly (Fig. 1). The
instruction method for the DI was modified from a previous study [26].
In addition, to facilitate understanding of the method, participants
were instructed to place their backs against the wall, correct their
posture as they would when measuring their height, and gently pull in



their stomachs.

2.1.3. 3D motion analysis

In the 3D motion analysis, the peak KAM was calculated. For the
measurements, a 3D motion analysis system (Opti Track Motive
body; Accuity Corp., Tokyo, Japan), a ground reaction force plate (FP-
TF-4060; Tech Giken Corp, Kyoto, Japan), and 12 infrared cameras
Flex3 (Accuity Corp, Tokyo, Japan) were used. The sampling rate of
the ground reaction force meter was set to 1000 Hz and that of the
infrared camera was set to 100 Hz. Infrared reflective markers were
attached to 5 locations on the target limb: femoral greater trochanter,
femoral medial epicondyle, femoral lateral epicondyle, tibia (midpoint
between knee joint and ankle joint), and lateral malleolus. The center
of the knee joint was set as the midpoint of the markers of the medial
femoral epicondyle and lateral femoral epicondyle, and the knee joint
angle and moment were calculated using the motion analysis software
SKYCOM for Body (Acuity Corp). Before the gait measurement, the
static standing posture was measured using a ground reaction force
meter for 30 s with the feet shoulder-width apart, and the value at
that time was used as the standard for each participant.

2.2. Study 2
2.2.1. Participants

The sample size was calculated using the statistical software
G*Power with the mean (2.56, 2.14), standard deviation (0.61,
0.50), effect size (0.75), alpha error (0.05), and power (0.8) based
on previous studies [21]. The sample size was 17, and the target
population was set at 25 to account for a 30% dropout.

Participants were older individuals (age: 71.6%7.4 years) diagnosed
with medial compartment OA of the knee joint (Kellgren-Lawrence
grade [I/1ll 9/13) at the Fukinodai Orthopedic Clinic. The inclusion
criteria were diagnosis of medial compartment OA of the knee joint
by X-ray examination and ability to walk without any assistance such
as a cane. Exclusion criteria were lower extremity diseases other than
knee OA, newly starting treatment within 3 months, and cognitive
decline and/or inability to understand the instructions.

2.2.2. Intervention Protocol

The intervention period of the DI gait was 6 weeks, and the DI gait
was performed for 20 minutes a day (or twice a day for 10 minutes)
during daily activities. The DI gait was taught at baseline in the same
way as in Study 1, and the DI gait was checked and re-taught 1 and 2
weeks after starting the intervention (Fig. 2). Participants were asked
to keep a daily written record of how many minutes they performed
the DI gait.

2.2.3. Outcome measures

At baseline and after 6 weeks, we evaluated the knee pain as
the primary outcome, and as secondary outcomes, Knee injury
and Osteoarthritis Outcome Score (KOOS), the MOS 8 item Short-
Form Health Survey (SF-8), thoracic kyphosis angle, knee joint range
of motion, knee extension muscle strength, hip abduction muscle
strength, and activity level. The visual analogue scale (VAS) was used
to assess knee pain, and subjects were asked to note their pain while
walking during the previous week. The thoracic kyphosis angle was
measured by moving the Spinal Mouse device along the spinous
process from the 7th cervical vertebra to the 3rd sacral vertebra with
subjects in an upright position, and the average value was calculated
3 times. The thoracic kyphosis angle obtained using this measurement
method is the sum of the angles between the upper and lower
vertebrae from the 1st to the 12th thoracic vertebra (). The Spinal
Mouse device is reported to have good reliability for measuring
spinal alignment [31]. Passive range of motion of the knee joint
was measured using a standard goniometer. Muscle strength was
measured twice using a handheld dynamometer (MicroFET2 Muscle
Tester; Hogan Health Industries, UT), and the maximum value was
taken as the representative value. Knee extensor muscle strength was
measured on the basis of isometric contraction in the sitting position
with both the hip and knee flexed 90° [32, 33]. The chair leg and the
ankle joint on the examination side were fixed with a non-stretchable
strap, and isometric contraction was used to measure the knee-joint
extensor muscle strength. Hip abductor strength was measured by
isometric contraction with the patient in the supine position with the
examination side up, hip joint abduction 20°, hip joint extension 5° ,
and knee flexed. The lower leg was placed in a knee-flexed position
and isometric contraction was measured [34]. DI gait instruction was
conducted for 10 minutes again at 1 and 2 weeks after the start of
the DI gait intervention. In addition, the average number of steps
taken for 2 weeks before and after the 6-week intervention was
measured using an activity meter (Active style PRO, Omron Healthcare
Corp., Kyoto, Japan). During the intervention period, the subjects
recorded the time and status of the DI gait on a daily record sheet.

Aiseikai Healthcare Corporation

An activity meter was instructed to be worn on the waist of the pants
upon waking and removed at bedtime.

2.3. Data analysis

In Study 1, a one-way ANOVA and Bonferroni's post-hoc test
were conducted to compare the KAM at 3 time points: baseline,
immediately after 10 minutes of instruction, and after 10 minutes of
self-practice.

In Study 2, to compare knee pain, KOOS, SF-8, knee joint range of
motion, knee extension strength, hip abductor strength, and activity
before and after the 6-week intervention, normality was confirmed
by the Shapiro-Wilk test, followed by a corresponding t-test for
normality and a Wilcoxon signed rank sum test for non-normality. To
confirm that the DI gait was performed correctly, the same tests as
in Study 1 were performed to compare the thoracic kyphosis angles
at 4 time points: normal posture before the intervention, DI posture
after DI practice, and normal posture and DI posture at 6 weeks after
intervention.

The significance level for all analyses was set at >0.05. Statistical
analysis was performed using SPSS25 (IBM Japan).

2.4. Ethical considerations

The Ethics Committee of Seijoh University approved the study
(Approval number: 2020C0002), and all participants provided written
informed consent to take part in the study.

3. Results

In Study 1, peak KAM after 10 minutes of DI gait instruction was not
significantly decreased compared to that after a normal gait (p=0.11),
but was significantly decreased after 10 minutes of self-practice
(p=0.04) (Table I).

For study 2, we had planned to include 25 patients with knee OA,
but only 23 patients were enrolled in the study due to COVID-19; 1
patient dropped out (could not be contacted) and 22 patients were
included in the analysis (age: 71.6+7.4 years, Kellgren-Lawrence
grade I/1II: 9/13). The effects of the DI gait intervention for 6 weeks
are shown in Table 1I.In a pre- and post-intervention comparison
at 6 weeks, knee pain was significantly decreased (VAS; p=0.03).
No significant difference was detected in the KOOS (p=0.07), SF-8
Physical Component Summary (p=0.47), or SF-8 Mental Component
Summary (p=0.43) scores. The number of steps did not differ
significantly before and after the 6-week intervention (p=0.15). No
significant differences were detected in any of the other parameters.
The thoracic kyphosis angle did not differ significantly between
the normal and DI postures at baseline (p=0.08). After 6 weeks
of intervention, the thoracic kyphosis angle in the DI posture was
significantly decreased compared with that in the normal posture
(p=0.01). Comparison of the normal posture before and after the
6-week intervention showed a significant improvement in the posture,
with a significant decrease in the thoracic kyphosis angle (p=0.03)
(Fig. 3). Upon re-instruction of the DI gait, the thoracic kyphosis angle
improved from 31.6° in the normal posture to 29.4° in the DI posture
in the first week and from 30.8° in the normal posture to 28.2° in the
DI posture in the second week. The mean daily DI gait time was 25.4
+8.2 minutes. During the period of this study, COVID-19 emergency
declaration and priority measures to prevent the spread of the
disease were in effect.

4. Discussion

The results of Study 1 confirmed that 10 minutes of DI gait
instruction and self-practice is sufficient for healthy adults to master
the DI gait and reduce KAM. When DI is properly performed, muscle
activity of the internal oblique abdominal muscles, external oblique
abdominal muscles, and midsection muscles is increased, and the
lever arm and KAM is decreased in the first half of the stance phase
[26]. Although no muscle activity measurements were obtained in
this study, it is assumed that DI increased the muscle activity of the
gluteus medias and moved the trunk smoothly to the stance side,
resulting in a shorter lever arm during walking, and consequently a
decrease in the KAM1 and peak KAM.

The results of Study 2 demonstrated that the 6-week DI gait
intervention significantly decreased the knee pain VAS score by an
average of 8.3 mm (19%). Although KAM was not measured in this
study, the decrease in the knee pain VAS score was thought to be
due to a decrease in the KAM during the DI gait, as indicated by the
results of Study 1. The mean improvement in KOOS was 5%, but this
difference was not significant (P=0.07). Several studies have reported
a reduction in the KAM by the DI gait over the same 6-week period as
the present study. Richards et al. found that weekly toe-in gait training
resulted in a 6.9% decrease in KAM1 and a significant reduction in
WOMAC functional scores after the intervention. Although knee
pain was decreased at rest and while walking, the difference was

95

FHIV w—NICr>C

=
G

F3 | WESHO

HSH

ANRC RN 250

=

"

32
B

ik

SINECBAB R DMSD HY R S

EHREAOR




Aiseikai Healthcare Corporation

96

not significant [35]. Shull et al. reported that weekly toe-in gait
training improved KAM1 by 20%, WOMAC pain score by 29%,
WOMAC function score by 32%, and VAS by 20 mm after a 6-week
intervention[36]. As described above, a 6-week gait intervention is
reported to have an improving effect. Minimum detectable differences
in the knee OA VAS score reportedly range from 9.7 mm [37] to
19.9 mm[38]. Therefore, the significant VAS reduction of 8.3 mm
(19%) following the DI intervention in this study did not exceed the
minimum detectable difference, suggesting that the effect of DI gait on
knee pain may be insufficient for our intervention methods, including
walking method, daily intervention time, and intervention duration.
Nevertheless, our implemented DI gait modification does not force
a change in the alignment of the lower limb while walking and the
feedback tool for gait modification can be used routinely. The change
in the KOOS following implementation of the DI gait intervention did
not reach statistical significance (P=0.07). Further research with a
longer follow-up time is needed as long-term intervention with the
DI gait is likely sustainable, and improvements over time may be
expected.

There was no significant change in the SF-8 or activity (number of
steps). The baseline number of steps was 3927+1639, and after
the 6-week intervention it was 3587+ 1560, which tended toward
a decrease. In the present study, the number of steps was reduced
during limited mobility during COVID-19, which may be why SF-8
did not improve. The mean number of steps per day in patients with
knee OA was reported to be 7753 steps [39], and the number of
steps taken by the subjects in this study was lower. Physical activity
correlates with the quality of life [40], and the higher the physical
activity, the higher the quality of life [41]. During the intervention
period of this study, a state of emergency was declared due to
COVID-19, and the number of steps decreased by 38.9% under the
state of emergency [42].

The thoracic kyphosis angle decreased by an average of 2.60°
in a comparison with normal posture before and after the 6-week
intervention. A previous study of 2 cm abdominal circumference
reduction in healthy adults reported an immediate improvement of
4.2 thoracic kyphosis angle [22], and the results of the present study
were found to improve the thoracic kyphosis angle in patients with
knee OA. In a previous study, the decrease in the thoracic kyphosis
angle during the DI gait was considered to be due to the decrease
in the abdominal circumference, which increases the intra-abdominal
pressure, thereby raising the thorax [22]. In the present study, we
hypothesized that the thoracic kyphosis angle was reduced by DI by
the same mechanism. Other previous studies investigating thoracic
kyphosis angle reduction with exercise therapy focused on supervised
exercise therapy. Katzman et al. reported an improvement in the
thoracic kyphosis angle of 3.3° with 1 h of spinal extension and
postural training 3 times a week for 6 months [43], and Kuo et
al. reported an improvement of 2.3° with 75 minutes of Pilates twice
a week for 10 weeks [44]. The results of the present study showed
similar improvement to that reported in the previous studies. Because
the DI gait can be performed without supervision, the intervention
may be used more widely in the future.

At baseline, there was no difference between the normal posture
and the DI posture, but after 6 weeks of the DI gait intervention, the
thoracic kyphosis angle decreased significantly compared with that in
the normal posture. In previous studies, when the thoracic kyphosis
angle was reduced by DI, it was considered that DI was appropriately
performed [22]. Lee et al. [45] reported that the percentage of
contraction of the transversus abdominis muscle was low during the
first day of DI training, but improved after 2 weeks of DI training (20
minutes daily). The DI gait performed in this study can be learned by
healthy subjects after 10 minutes of instruction and 10 minutes of
self-practice, but because patients with knee OA may have difficulty
mastering the DI gait after such a short period, they should first
practice the intervention for approximately 2 weeks or receive more
instruction.

During the COVID-19 epidemic, the rate of home exercise was
reported to be 30% ~ 40% [10-13]. In the present study, the
implementation rate of the intervention was high (86+14%) and
sustainable despite the ongoing COVID-19 pandemic. The completion
rate of home exercise intervention for knee OA is 75% ~ 90%, and
the implementation rate is 60% ~ 95% [3-6]. Normally, home exercise
for knee OA requires additional exercise time, usually 3 ~ 5 times
a week with multiple exercises such as muscle strengthening and
stretching [5, 6]. The DI gait intervention used in this study could be
performed during daily activities by wearing a DI belt, which is thought
to have resulted in a high rate of implementation.

In this study, it is unclear whether the KAM actually decreased
because KAM measurements could not be performed before and
after the 6-week intervention in patients with knee OA. In addition,
because it was not possible to ascertain how many times participants

heard auditory feedback while wearing the DI belt, the actual amount
of time during which the correct DI gait was performed is unclear.
Another limitation of this study is that we could not establish a control
group because of difficulties recruiting subjects during the pandemic,
and therefore, we could not make comparisons.

This intervention method requires approximately 2 weeks for older
persons to master, but it can be performed as part of the daily life
activities and does not require participants to travel to a new location
or set aside a separate time for focused exercise. In addition, because
self-feedback of local muscle contraction of the trunk is possible
using a belt, once the patient learns the method, older persons can
continue to perform this intervention (DI gait) on their own. Therefore,
long-term intervention is easy to perform, and the DI gait is considered
appropriate as a long-term intervention for patients with knee OA and
older persons.

5. Conclusion

The DI gait to decrease KAM could be learning following only
10 minutes of instruction and 10 minutes of self-practice in healthy
adults. In patients with knee OA, performing the DI gait intervention
(20 minutes daily for 6 weeks) improved knee pain and the thoracic
kyphosis angle. No significant changes were observed in KOOS
and SF-8, but a marked advantage of the DI gait is that it can be
implemented in daily life. Some practice, however, is required for
older persons.
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Fig. 1
Custom-made draw-in maneuver feedback belt

When the wearer has contracted the abdominal muscles
sufficiently to decrease the abdominal circumference by 2 cm, the
magnets collide (left panel) and when the abdominal contraction
relaxes, the magnets separate quickly, snapping against the
outside of the buckle (right panel). In both cases, a sound is
emitted, which provides auditory feedback to the wearer indicating
whether nor not the DI method is being performed correctly.

DI gait: 20 minutes daily

A
r A

baseling —————— | * 2week ————5 week

* DI Practice * DI Practice + All measurements

* All measurements Spinal mouse

Fig. 2

DI gait intervention protocol

The DI gait intervention period was 6 weeks, with 20 minutes
(or two 10-minute sessions) of DI walking per day, which was
performed when walking during daily activity. All measurements
were obtained at baseline and after 6 weeks.

Fig. 3

Effect of DI gait intervention on the thoracic kyphosis angle

The thoracic kyphosis angle was significantly reduced in the DI
posture after 6 weeks of intervention compared with the normal
posture. * indicates a significant difference.

Table |
Immediate effects of DI gait
Basline After ége&fcee” Eavféﬂge Baselne Afer nsructio:
ol ga) mstructpn . Digatwinour  -Ater - After self- Aﬁemeﬂlﬁ
(DIgait with DI belt D\éem nstruction practice practice
AL et 0512013 050013 o 004 068

(Nm/kg)

DI: Draw-in maneuver
PKAM: maximum knee adduction moment

Table I
Effects of a 6-week DI gait intervention

Baseline 6 weeks Pvalue £

VAS (mm) 415£214 3311246 003 047
KOOS (%) 59116 63113 007 09
SF-8 PCS 433143 418146 047 0.16
SF-8 MCS 492475 512471 043 017
Knee flexion range of motion (*) 13204162 13234167 091 002
Knee extension range of motion (") -34%49 27£42 008 037
Knee extension strength (N/kg) 32411 33111 035 0.09
Hip abduction strength (N/kg) 1907 20207 027 0.14
Step (step/day) 39277416398 3587715606 015 01

VAS: Visual analogue scale; KOOS: Knee injury and Osteoarthritis
Outcome Score

SF-8: The MOS 8 item Short-Form Health Survey; PCS: Physical
Component Summary

MCS: Mental Component Summary; ES: effect size
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Abstract

Purpose: A cyst-like structure near superior sagittal sinus
(Arachnoid Cuff Exit Site cysts: ACES cysts) has been reported in
magnetic resonance (MR) imaging. The purpose of this study was
to investigate association between presence of ACES cysts and
cognitive function, as assessed using mini-mental state examination
(MMSE) scores.

Methods: We retrospectively analyzed patients who underwent
head MR imaging for dementia screening. Differences in patient
ages and MMSE scores between patients with and without ACES
cysts were examined using the Mann-Whitney U test. Correlations
between patient ages and MMSE scores were examined for
patients with and without ACES cysts using Spearman's rank
correlation coefficient. Multivariate logistic regression analysis was
performed to examine the influence of presence or absence of
ACES cysts on MMSE score.

Results: 112 patients (male: 28, female: 84) were included for the
analysis. The patient ages ranged from 66 to 94 years (median: 83



years). MMSE scores ranged from 6 to 30 (median: 24). ACES cysts
were detected in 57 patients (50.9%). There was no significant
difference in patient ages between the patients with and without
ACES cysts (P = 0.058). The patients with ACES cysts showed
significantly lower MIMSE scores compared to the patients without
ACES cysts (P < 0.001). In the patients with ACES cysts, there was
no significant correlation between patient ages and MMSE scores
(o =-0.178, P = 0.185), whereas a significant negative correlation
was observed in the patients without ACES cysts (o = -0.347,
P = 0.001). The presence of ACES cysts was determined as an
independent predictor for the lower MMSE score (odds ratio =
15.2, 95% confidence interval = 5.59-41.4, P < 0.001).
Conclusion: The presence of the ACES cysts showed significant
association with lower MMSE score. ACES cysts might be involved
in the pathological processes affecting cognitive function.

Introduction
The clearance pathway of the waste in the brain including amyloid
B through exchange of cerebrospinal fluid (CSF) and interstitial
fluid has been proposed.’ In animals, meningeal lymphatic vessels
have been reported to exist along the superior sagittal sinus (SSS).*
In a human study using magnetic resonance (MR) imaging, two-
dimensional fluid attenuated inversion recovery (2D-FLAIR) images
after intravenous administration of gadolinium-based contrast
agent (GBCA) showed the tubular structures along the SSS, which
are suggested to be the meningeal lymphatics.5 Intracranial T2
component analysis has reported that water component with
relatively short T2 compared to the CSF in the subarachnoid space
was distributed around the brain surface and in the dura matter
along the SSS.¢ It has been reported that intrathecally administered
GBCA time-dependently migrates to the high convexity region
through the foramen magnum, and distributes in the dura matter
along the SSS.7 Based on these studies, the meningeal lymphatics
are considered one of the candidates for the downstream portion
of the waste clearance pathway in the brain.*°

Recently, the presence of cyst-like structure in the subarachnoid
space near the SSS was reported using MR imaging.'®'? In the
previously reported study using MR cisternography (MRC), the
imaging finding that beak-like or tube-like structures extending
from the cyst-like structures connect to the pericortical venous
space was shown.'® It has been suggested that the cyst-like
structures identified in the high convexity region may reflect
obstruction or stasis of the downstream of brain waste clearance
pathway.® 3% Impaired excretion of brain waste is thought to
cause accumulation of abnormal proteins such as amyloid 8.%3

Neurodegenerative diseases, such as Alzheimer's disease,
are often associated with cognitive impairment. However, there
are currently no reports that have investigated the association
between the presence of cyst-like structures and cognitive
function. The cyst-like structures are located near arachnoid cuff
exit (ACE)." To address this knowledge gap, we have termed
these structures "ACES cysts (Arachnoid Cuff Exit Site cysts)."
Our hypothesis is that the presence of ACES cysts may be linked
to cognitive function. Therefore, the purpose of the current
retrospective study was to investigate the association between the
presence of ACES cysts and cognitive function, as assessed using
mini-mental state examination (MMSE) scores in patients with
suspected dementia.

Materials and Methods
Patients and MR imaging
The ethics committee of our hospital approved the current
retrospective study with a waiver of consent from the patients
(approval number: 202307). The inclusion criteria of the current
study were as follows: patients who underwent non-contrast-
enhanced head MRI, including whole-brain MRC, for dementia
screening between February 1, 2021, and March 1, 2023.
Additionally, these patients had undergone MMSE evaluation
through one-on-one interviews conducted by clinical psychologists.
The exclusion criteria of the current study were as follows:
patients with significant body motion during MR scanning
were excluded because the presence of ACES cysts could not
be accurately determined. Patients with hemorrhagic lesions,
including scars from microbleeds, were excluded to avoid
confounding due to vascular dementia and ensure a homogeneous
patient background. Patients with infarction involving the cerebral
cortex were also excluded to prevent the risk of including vascular
dementia. Patients with a narrow subarachnoid space in the high
convexity, where the brain parenchyma was in contact with the
SSS, were excluded due to the limited subarachnoid space for
ACES cysts. This criterion was also intended to rule out normal
pressure hydrocephalus. A flowchart for the patient selection
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process was shown in Fig. 1.

All MR imaging was performed using a 3-tesla MR scanner
(MAGNETOM Skyra; Siemens Healthcare, Erlangen, Germany) with
a 32-channel phased-array head coil. Non-contrast-enhanced MRC
including the whole brain were obtained. The MRC was based on
a heavily T2-weighted 3D-fast spin echo sequence with repetition
time of 4400 ms, echo time of 547 ms, and voxel size of 0.51 X
0.51 X 1.0 mm. The thickness of imaging slab was 256 mm. The
center of the imaging slab was set at the level of the mamillary
body. The imaging slab oblique was set to axial plane parallel to
the anterior commissure-posterior commissure line. The detailed
parameters of MRC are summarized in Table 1.

Image analyses

Two radiological technologists with 20 years (TO) and 8 years (RY)
of experience in MR imaging performed all image analyses. The
MRC were displayed on a DICOM viewer (RapideyeCore version
V1.4; Cannon Medical Systems, Tochigi, Japan). The display
conditions for MRC were set to a window width of 1000 and a
window level of 400. The presence of ACES cysts was determined
within 10 mm of the superior part of the subarachnoid space and
within 10 mm from the midline of the brain on MRC. The criteria
for determining the presence of ACES cysts were defined as
follows.

1. A structure with a water signal, completely surrounded by a
capsule.

2. Adjacent to the SSS.

3. Having a long diameter greater than 3 mm.

4. Having a smooth round or oval shape.

5. Not protruding into the skull bone.

In case of any disagreement between the two observers,
consensus was obtained after their discussion. An example of
determining the presence of ACES cysts is shown in Fig. 2.

Statistical analyses

The interobserver agreement between two observers in
determining the presence or absence of ACES cysts was evaluated
using the kappa coefficient. The differences in patient ages and
MMSE scores between the patients with and without ACES cysts
were evaluated with the Mann-Whitney U test. The correlation
between patient ages and MMSE scores was evaluated by
Spearman’ s rank correlation coefficient (o) in patients with and
without ACES cysts. Multivariate logistic regression analysis was
performed to investigate factors affecting MMSE score. In this
multivariate analysis, the outcome was defined based on whether
the MMSE score was higher than its median or lower than or equal
to its median. The explanatory variables were the presence or
absence of ACES cysts, patient age, patient sex, hypertension, and
white matter hyperintensity (WMH). The number of explanatory
variables was determined based on previous report.'® The MMSE
scores used in these statistical analyses were the median of the
last three MMSE scores obtained clinically. Hypertension was
defined as systolic blood pressure measured before the MR
imaging being 140 mmHg or higher, or diastolic blood pressure
being 90 mmHg or higher, according to the guidelines of the
Japanese Society of Hypertension (JSH 2019)."”” WMH was defined
as grade 2 and 3 of periventricular hyperintensity, or grade 2 and
3 of deep white matter hyperintensity, according to the Fazekas
scale.’® All statistical analyses were performed with free statistical
software (R software version 3.6.1; The R Foundation, https://
www.r-project.org/). We defined 5% as a threshold for statistical
significance.

Results

Out of the 207 patients included in the current study, 95 patients
were excluded, leaving 112 patients for the analyses. Out of the
included 112 patients, 60 patients were clinically diagnosed with
dementia, and 52 patients were diagnosed with mild cognitive
impairment. The detailed patient population are shown in Table 2.

The interobserver Kappa coefficient for determining the presence
or absence of ACES cysts between two observers was 0.780
(95% confidence interval: 0.657-0.904), indicating substantial
agreement. There was no significant difference in patient’ s age
between the patients with and without ACES cysts. The MMSE
scores were significantly lower in the patients with ACES cysts
than in those without ACES cysts (Fig. 3).

In the patients without ACES cysts, there was a significant
negative correlation between patient’ s age and MMSE score. In
the patients with ACES cysts, there was no significant correlation
between patient’ s age and MMSE score (Fig. 4).
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The number of patients with higher MMSE score than its median
was 51 (median MMSE score: 28). The number of patients with
lower MIMSE scores than its median or equal to its median was 61
(median MMSE score: 20). Multivariate logistic regression analysis
showed that the presence of ACES cysts was an independent
factor associated with MMSE score. Age, sex, hypertension, and
WMH did not significantly affect MMSE score. The summary of the
multivariate logistic regression analysis is shown in Table 3.

Discussion

In the current study, we examined the association between the
presence of ACES cysts and cognitive function. Our findings
revealed that MMSE scores were significantly lower in patients
with ACES cysts compared to those without ACES cysts.
Additionally, MMSE scores showed a negative correlation with age
in patients without ACES cysts, whereas, no significant correlation
was found in patients with ACES cysts. To our knowledge, this is
the first study demonstrating an association between ACES cysts,
which are cyst-like structures adjacent to the SSS, and MMSE
scores. While it is generally considered that MIMSE score declines
with aging, the lower MMSE scores in the patients with ACES cysts
might be affected by not only typical aging processes but also the
presence of ACES cysts. However, it is premature to conclude that
the presence of ACES cysts is a risk factor for cognitive impairment
based on the results of the current study. Previous study has
reported the presence of ACES cysts in relatively young patients,
such as a 32-year-old, and has found no correlation between the
number of ACES cysts and patients’ age.® Similarly, in our current
study, there was no significant difference in patients’ age between
patients with and without ACES cysts. ACES cysts may be an
anatomical structure that exists from an early age.

On the other hand, although the P-value was not statistically
significant, there may be a trend toward a difference in patient
ages between those with and without ACES cysts. The previously
reported study found a non-significant but slight correlation
between the of diameter of ACES cysts and patient’ s age,
suggesting that ACES cysts may increase in size with aging.’® In
addition, washout of intravenously administered GBCA (IV-GBCA)
from ACES cysts at 24 hours after intravenous administration of
GBCA was delayed in patients with leakage of IV-GBCA around
the cortical veins compared to in those without the leakage.!" As
the leakage of IV-GBCA, age-dependency has been confirmed.’®?!
Based on these findings, the growth of the ACES cysts may be age-
related changes, because the cysts with delayed washout of GBCA
might have higher osmolarity than those with good washout.

The identification of structure involved in the maintenance
of fluid homeostasis in the brain has been reported. Recently,
subarachnoid lymphatic-like membrane (SLYM) was proposed as a
potential fourth meningeal layer, which divides the subarachnoid
space into two compartments: the outer subarachnoid space and
the inner subarachnoid space.?? SLYM is reported to be impervious
to solutes with a greater molecular weight than 3000 daltons, such
as waste proteins.?? Assuming that ACES cysts retain interstitial
fluid, it would be interesting to investigate the structural similarities
between the walls of ACES cysts and SLYM for further research of
the downstream portion of the clearance pathway of the waste
in the brain. The ACE serves as a traffic channel for molecular and
immunity through the arachnoid barrier at the site where bridging
veins pass through.' It is important to investigate the detailed
anatomical relationship between ACES cysts and ACE in future
research.

The current study has several limitations. First, it is a
retrospective study conducted at a single institution. Furthermore,
the patient sex in the current study was biased toward females.
This sex imbalance may be due to the background of the large
number of female patients attending our geriatric psychiatry
department. To reduce this bias, it would be effective to conduct
the research across multiple institutions. Second, the patient
cohort was biased towards patients with suspected dementia,
resulting in lack of control subjects. This deviation of patients
may potentially limit the generalizability of the presence of ACES
cysts. Age-matched control cohort should be investigated. Third,
the MMSE serves as an indicator of general cognitive function
but does not provide detailed insights into specific cognitive
domains. Further studies incorporating detailed cognitive
assessments, such as Alzheimer's disease assessment scale, frontal
assessment battery, and repeatable battery for the assessment of
neuropsychological status, are warranted to address the limitations
of MMSE. Additionally, there is a lack of information of biomarkers,
such as amyloid positron emission tomography, amyloid 8 in CSF,
and Apolipoprotein E genotype. Potential confounders, such as
diabetes, chronic kidney disease, and years of education, were

not included in the analysis. Due to the small number of patients,
the factors included in the analysis were limited.'® Further studies
with larger cohorts should incorporate these factors to improve
the robustness of the findings and control for confounding
effects. Fourth, the volumetric analysis was not performed. The
determination of ACES cysts was based on subjective methods.
The application of automated techniques such as the 3D region
growing method is warranted to facilitate quantitative evaluation
including volumetric analysis. Finally, it might be interesting to
investigate changes in ACES cysts before and after the treatment
of sleep disorders, during the follow-up after mild head injury or
concussion, and before and after Lecanemab treatment in patients
with Alzheimer's disease.

Conclusion

There was a significant association between the presence of ACES
cysts and lower MIMSE score. ACES cysts might be involved in the
pathological processes affecting cognitive function. Further studies
are warranted to reveal the underlying mechanisms linking ACES
cysts with cognitive function.
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Legend
Fig. 1 A flowchart for the patient selection process.

Fig. 2 Representative images of determination of presence of ACES
cysts. Within 10 mm of the superior part of the subarachnoid
space and within 10 mm from the midline of the brain on MRC
(@), a structure with a water signal, completely surrounded by a
capsule adjacent to the SSS was defined as the ACES cysts (b)
(arows). ACES cysts, arachnoid cuff exit site cysts; MRC, magnetic
resonance cisternography.

Fig. 3 Difference in patients’ age and MMSE score between the
patients with and without ACES cysts. There was no significant
difference in patient’ s age between the patients with and without
ACES cysts (a). The MMSE scores were significantly lower in the
patients with ACES cysts than in those without ACES cysts (b).
MMSE, mini-mental state examination; ACES cysts, arachnoid cuff
exit site cysts.

Fig. 4 Correlations between age and MIMSE score. In the patients
without ACES cysts, there was a significant negative correlation
between patient’ s age and MMSE score. In the patients with ACES
cysts, there was no significant correlation between patient’ s age
and MMSE score. MMSE, mini-mental state examination; ACES
cysts, arachnoid cuff exit site cysts.
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Table 1. Detailed scan parameter
Parameter Value
TR/TE (ms) 4400/547
Slice thickness (mm) /Slices 1.0/256
Refocus flip angle (degree) 120
Band width (Hz/Px) 434
Echo train length 360
Field of view (mm) 165%X196
Matrix 324384
Pixel size (mm) 0.51x0.51
Parallel imaging/Accel. factor GRAPPA/2

Fat supression
Number of excitation

Acquisition time (min)

Frequency-selective preparation pulse
1
3.1

TR, repetition time; TE, echo time
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Table 2. Patient characteristics

n=112)

Age (year-old) ' 82.4 (83) (66-94)
Female' 84 (75%)
MMSE score! 23.3 (24) (6-30)
Hypertension 55 (49.1%)
WMH ! 58 (51.8%)
ACES cysts' 57 (50.9%)

" mean (median) (range), " number (%)
MMSE, mini-mental state examination; WMH, white matter
hyperintensity; ACES cysts, Arachnoid Cuff Exit Site cysts

Table 3. Odds ratios and 95% confidence intervals of lower MMSE
score from multivariate logistic regression analysys

95% confidence

Variable Odds ratio interval P value
Age 1.07 0.983-1.16 0.117
Female 1.80 0.559-5.79 0.324
Hypertension 0.540 0.208-1.40 0.206
WMH 0.517 0.190-1.40 0.195
Presence of ACES cysts 15.2 5.59-41.4 < 0.001

MMSE, mini-mental state examination; WMH, white matter
hyperintensity; ACES cysts, arachnoid cuff exit site cysts
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The role and practice of Certified Nurses in Dementia Nursing in our
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The role of Certified Nurses in Dementia Nursing within memory
outpatient clinics requires expertise in dementia care and a
diverse skill set. The needs of patients and their families vary,
with complex issues arising in their care and daily life. As many
patients visit memory clinics, prompt decision-making regarding
medical and therapeutic matters within limited timeframes is
essential. Certified Nurses in Dementia Nursing are important for
collaborating with patients and their families, including support
beyond hospital settings in the community and ensuring patients
stay informed about their situation. Moreover, these certified
nurses should be prepared to take necessary actions, even outside
regular consultation hours, including establishing an in-hospital
support system.

REF—U—R:
dementia nursing, certified nurse in dementia nursing, memory
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Abstract

Purpose : To evaluate the outcomes of macular hole (MH) surgery
as a historical perspective after its inception in 1991.

Patients and methods : Retrospective review of 1032 eyes of 949
patients with an idiopathic MH who were followed for at least one
year after the initial surgery. All surgeries were performed from
1990 to 2016 by one surgeon (NO) and included phacovitrectomy
for patients of =40-years-of-age, a removal of the posterior hyaloid
and epiretinal membrane, and SF6 gas tamponade with a 1-week
face-down. After 1998, internal limiting membrane (ILM) peeling
became the conventional procedure. All surgeries were classified
into four periods based on the year of the initial surgery. The first
period was 1990 ~ 1995 (n = 222), the second period was 1996
~ 1999 (n=327), the third period was 2000 ~ 2004 (n = 234),
and the last period was 2005 ~ 2016 (n=249).

Results : The mean follow-up period was 81.3, 79.8, 88.4, and 77.3
months; hole size was 0.33, 0.28, 0.25, and 0.24 disk diameter;
hole duration was 15.1, 10.6, 8.2, and 6.1 months; the decimal
visual acuity (VA) was 0.13, 0.15, 0.17, and 0.19. The initial closure
rate was 61.3, 78.0, 96.6, and 96.4%. The final decimal visual
acuity was 0.33, 0.50, 0.66, and 0.79. The rate of a final decimal
VA of 0.5 or better was 48.2, 66.4, 82.1, and 88.8%. The rate of a
final decimal visual acuity of 1.0 or more was 17.6, 29.3, 43.6, and
58.2%. Multiple regression analyses showed that hole duration and
ILM peeling were significantly associated with both the anatomic
and functional outcomes.

Conclusion : The favorable outcome of MH surgery was primarily
achieved by earlier surgery and conventional ILM peeling.
Favorable results might be obtained using only conventional ILM
peeling.

Keywords: macular hole, evolution, internal limiting membrane,
early surgery, vitrectomy

Introduction

Macular holes (MH) surgery has evolved' after Kelly and Wendel' s
preliminary report in 19912 and 1993.3 Currently, MH surgery is
one of the most successful operations performed on the retina



with most studies reporting a single-operation success rate
exceeding 90%.4 Initially, MH surgery was advised for patients
whose vision was =20/50, and the surgery was a 5-step operation:
pars plana vitrectomy, removal of adherent cortical vitreous,
stripping of epiretinal membranes (when present), a total gas-fluid
exchange (typically with SF6 gas), and 1 week of strict face-down
positioning.>3

Peeling the internal limiting membrane (ILM) around the MH, i.e.,
a conventional ILM peeling, was instituted in 1997° and is now
widely performed as a routine surgical procedure. Its use has led
to favorable functional and anatomical results.

Recently, several new adjuvant manipulation techniques have been
reported, including inverted ILM flap®, macular detachment’, radial
retinal incision®, autologous ILM transplantation®, lens capsule
flap'?, autologous retinal transplantation'’, human amniotic
membrane transplantation'?, and retinal massage'>. However, long-
term effects of these techniques remain to be undetermined.

The purpose of this study was to evaluated the outcomes of
MH surgery with and without conventional ILM peeling from our
consecutive case series'#?0 performed by the same surgeon (NO)
over a 20-year period after its inception in 1991 as a historical
perspective on the eras of MH surgery.

Material and methods

This was a retrospective consecutive case series, and the
procedures used were approved by the Institutional Review Board
of each participating clinic. The procedures used conformed to the
tenets of the Declaration of Helsinki. All patients had signed an
informed consent for the surgery, data collection, and the use of
the data for research studies.

One thousand and sixty-six eyes of 949 patients with an
idiopathic MH underwent vitreous surgery from 1990 to 2016
by the same surgeon (NO). Thirty-four eyes of 25 patients
were excluded because the follow-up period was <1 year.
Thus, this study included 1032 eyes of 924 patients. Eyes with
previous retinal detachment, vitreous surgery, cystoid macular
edema from any cause, and traumatically induced holes, and
proliferative diabetic retinopathy were excluded. All participants
underwent comprehensive ophthalmologic examinations including
measurements of the refractive error, best-corrected visual acuity
(BCVA) measured with a standard Japanese chart in decimal units,
axial length measurements, slit-lamp examinations, measurement
of the intraocular pressure with a Goldmann applanation
tonometer, and dilated indirect slit-lamp biomicroscopy with or
without contact lenses. After 1998, optical coherence tomography
(OCT) was used to confirm the presence of a full-thickness MH.

Of the 1032 eyes, 672 eyes (65.1%) were of women, the mean
age was 65.7 years (range, 23 to 87 years), the mean decimal
visual acuity was 0.16 (range, 0.01 to 1.0), the mean axial length
was 23.37 mm (range, 20.33 to 30.72 mm), the size of the MH
was 0.28 disk diameter (DD) (range, 0.1 to 0.7 DD), the mean hole
duration was 9.9 months (range.1 to 200), and the mean follow-
up period after the surgery was 81.5 months (range,12 to 330).

The procedures included phacovitrectomy for patients whose
age was =40 years, removal of the posterior hyaloid membrane
and epiretinal membrane when present, and SF6 gas tamponade
with 1 week face-down positioning. After 1998, ILM peeling was
generally performed in a range of 2- to 3-DDs around the MH. We
performed debridement of the retinal pigment epithelium for large
or persistent MHs.2" ILM peeling was initially unstained’, but later
Indocyanine green (ICG) staining'® or triamcinolone acetonide
(TA)?° were used to make the ILM more visible.

All surgeries were classified into four periods based on the year of
initial surgery; the first period was 1990 ~ 1995 (n=222), the second
period was 1996 ~ 1999 (n=327), the third period was 2000 ~
2004 (n=234); and the last period was 2005 ~ 2016 (n=249).

The decimal BCVAs were converted to the logarithm of the
minimal angle of resolution (lLogMAR) units for the statistical
analyses. Geometric averages were used for the mean of the
decimal BCVA. An increase or decrease in the visual acuity was
defined as a change greater than 0.2 logMAR units.

Statistical analyses
Numerical data between two periods were analyzed by paired t
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tests. Comparisons between numerical data between each period
were analyzed using an analysis of variance with a post hoc test by
the Scheffe procedure. Categorical variables were analyzed using
the Chi-square test. Multiple regression analyses were performed
to examine the effects of hole duration and ILM peeling on the rate
of the initial closure and final visual acuity. Statistical analyses of
the data were performed using Stat View software version 5.0 (SAS
Institute, Inc, Cary, North Carolina, USA). A P <0.05 was accepted
as statistically significant.

Results

The preoperative characteristics of the studied eyes are shown in
Table 1. With time, hole duration became shorter, the holes were
smaller, and the BCVAs were better. The frequency of phakic eyes,
posterior vitreous detachments (PVDs), and epiretinal membrane
(ERM) decreased over the 20 years period. Significant differences
were observed between the periods.

The distribution of preoperative visual acuity is shown in Table 2.
The frequency of a preoperative decimal BCVA <0.1 was 24.8%
in the first period and 17.7% in the last period. The frequency of
preoperative BCVA better than 0.3 was 21.2% in the first period
and 41.8% in the last period. The frequency of eyes with good
visual acuity increased with time. Significant differences were
observed between the periods.

The surgical procedures performed are shown in Table 3. After
1998, ILM peeling became routine. The surgical outcomes are
shown in Table 4. The initial closure rate improved from 61.3%
to 96.4%, and the reopening rate decreased. The incidence of
postoperative retinal detachments remained unchanged at around
3%. Significant differences were observed between the periods.

Table 1 Preoperative characteristics of the study eyes

First Second Third Last

1990-1995  1996-1999  2000-2004  2005-2016

(n=222) (n=327) (n=234) (n=249)
Age(y) 653+82 657+86 654%73 663+73
Female 151 (68.0) 221 (67.4) 156 (66.7) 144 (57.6)
Visual acuity
Decimal @ 0.13 0.15 0.17 0.19

LogMAR 0.90 +£ 0.35° 0.82 + 0.33¢ 0.77 £0.36 0.73 £0.37

?SlDe)Size 033 +0.12° 028+ 0120 0254012 024013
By hole size

0.20Dz 56(252° 131 (40 121 (517) 142 (57.0)
03-04DD  129(58.1)° 175(535) 103 (440) 87 (34.9)
0.50D= 37067° 2164  1043)  20(60)

Hole duration (m) 15.1 £ 22.7° 10.6 £ 239 82 +215 6.1 £157

Phakia 211(95.0° 310(94.8°> 210(89.7) 190 (76.3)
PVD 84 (37.8)° 84 (25.7) 62 (26.5) 66 (26.5)
ERM 110 (49.6)°  111(33.9) 82(35.0) 83(33.3)

Follow-up (m)  81.3 £63.1 79.8 £59.8 884 614 773+476

DD=disk diameter. @2geometric average
PVD=posterior vitreous detachment
ERM=epiretinal membrane
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Data are expressed as numbers(%) or meanststandard deviations.
5P<0.01 compared with third period and last period
‘P<0.01 compared with last period

4P<0.01 compared with the other periods

Table 2 Initial surgical procedures

First Second Third Last
1990-1995  1996-1999  2000-2004  2005-2016
(n=222) (n=327) (n=234) (n=249)

Vitrectomy
system
20gauge 222 (100) 327 (100) 234 (100) 190 (76.3)
25gauge 0 0 0 58 (23.3)
27gauge 0 0 0 1(0.4)
Additional
procedures
ILM peeling 02 69 (21.1)2  232(99.1) 248 (99.6)
No staining 0 69 (100) 41(17.7) 0
ICG 0 0 113 (48.7) 7(2.8)
TA 0 0 78 (33.6) 240 (96.8)
BBG 0 0 0 1(0.4)
RPE
debridment 37 (16.7)° 30 (9.2 0 0
RPE
debridment
With.lLM 0 11*%(3.4)2 1*%(0.4) 0
peeling

ILM=internal limiting membrane
ICG=indocyanine green
TA=triamcinolone

BBG=briant blue green

RPE=retinal pigment epithelium

Data are expressed as numbers (%).
@P<0.01 compared with the other periods

The visual outcomes are shown in Table 5. There was a significant
difference between the preoperative and one-year postoperative
BCVA in all periods (all, P <0.0001). There was also a significant
difference between the preoperative BCVA and the final BCVA
in all periods (all, P <0.0001). The final BCVA was significantly
better than the one-year BCVA for the last period (P = 0.015).
There was no significant difference for the other periods between
1-year BCVA and the final BCVA. The frequency of improvements
of the final BCVA increased from 72.5% to 88.4% and worsening
decreased from 3.6% to 1.6%.

The distribution of the final BCVA is shown in Table 5. The
frequency of eyes with a postoperative BCVA =0.5 increased
from 48.2% to 88.8%. The frequency of a decimal BCVA of =1.0
increased from 17.6% to 58.2%. When the preoperative MH size
was <0.2 DD, the rate of BCVA of =0.5 increased from 78.6% to
97.2%. The rate of a BCVA of =1.0 increased from 37.5% to 73.2%.
Significant differences were observed between the periods.

Table 3 Distribution of preoperative visual acuity

First Second Third Last
1990-1995 1996-1999  2000-2004  2005-2016
(n=222) (n=327) (n=234) (n=249)
VA in
decimal
1.0= 0 0 0 1(0.4)

0.7-0.9 02 4(1.2)° 8 (3.4) 13(5.2)
0.5-0.6 9 (4.1) 21 (6.4) 22 (9.4) 22 (8.8)
0.3-0.4 38 (17.1)>  65(19.9)> 56 (23.9) 68 (27.3)
0.1-0.2 120 (54.1) 170 (52.0) 106 (45.3) 101 (40.6)
<0.1 55 (24.8)> 67 (20.5° 42 (17.9) 44 (17.7)
Data are expressed as numbers (%).
VA=visual
acuity
aP<0.01 compared with third period and last period
°P<0.01 compared with last period
Table 4 Surgical outcomes
First Second Third Last

1990-1995 1996-1999 2000-2004 2005-2016

(n=222) (n=327) (n=234) (n=249)
Initial 136 (613 255 (78.0)° 226 (96.6) 240 (96.4)
closure
By hole size
0.2DD= 53/56 (94.6)°  122/131(93.1)° 121/121(100.0)  139/142(97.9)
0.3-0.4DD 79/129 (61.2)< 1217175 (69.1)°  97/103 (94.2) 84/87 (96.6)
0.5DD= 4/37 (10.8)° 12/21 (57.1) 8/10 (80.0) 17/20 (85.0)
Complications
Retinal b a
break 28 (12.6) 48 (14.6) 59 (25.2) 23 (9.2)
Reopen 5(3.7)¢ 20 (7.8) 2(0.9) 0
RD 6 (2.7) 12 (3.7) 10 (4.3) 8 (3.3)

DD=disc diameter

RD=retinal detachment

Data are expressed as numbers (%).

2P<0.01 compared with the other periods
bP<0.01 compared with the Third period

¢P<0.01 compared with the Third and last period
4P<0.01 compared with the last period

The results of multiple regression analyses on the effects of hole
duration and ILM peeling on the initial closure rate and final visual
acuity are shown in Tables 6 and 7. The results showed that hole
duration and the ILM peeling were significantly associated with
both the anatomic and visual outcomes.

The same analysis was performed for the last period. The results
showed that hole duration was significantly associated with both
the anatomic and visual outcomes (Tables 8 and 9).

Table 5 Visual outcomes
First Second Third Last

1990-1995 1996-1999 2000-2004 2005-2016

(n=222) (n=327) (n=234) (n=249)
Preoperative
Decimal® 0.17 0.2 0.23 0.26
LogMAR 090£035°  082+033 077 £0.36 073£037
Postoperative 1 year
Decimal® 0.29 0.49 0.65 0.74



LogMAR 054 £ 0.47° 031 £0.36° 019 £033 0.13+0.28

improved 161 (72.5)° 257 (78.6)° 202 (86.3) 215 (86.3)
unchanged 53 (239 67 (20.5° 30(12.8) 33(13.3)
worsened 8 (3.6)¢ 3(0.9) 2 (0.9) 1(0.4)
Final

Decimal® 0.33 0.50 0.66 0.79

LogMAR 0.49 + 0.45¢ 0.30 £ 0.41¢ 0.18 £ 034 0.11 £0.29

improved 161 (72.5)° 261 (79.8)¢ 201 (85.9) 220 (88.4)
unchanged 53 (23.9)° 55(16.8)° 30(12.8) 25(10)
worsened 8 (3.6) 11 (3.4) 3(1.3) 4 (1.6)

Distribution of Final VA in decimal
0.5= 107 (48.2) 217 (66.4)< 192 (82.1)¢ 221 (88.8)
1.0= 39 (17.6)¢ 96 (29.3)° 102 (43.6)¢ 145 (58.2)¢

Distribution of Final VA in decimal by hole size

0.2DD=

0.5= 44 (78.6)> 106 (80.9> 113 (93.4) 138 (97.2)
1.0= 21 (37.5° 56 (42.7)° 68 (56.2)° 104 (73.2)
0.3-0.4DD

0.5= 59 (45.7)¢ 104 (59.4) 76 (73.8) 74 (85.1)
1.0= 18 (14.00¢ 39 (22.3)° 33 (32.0) 40 (46.0)
0.5DD=

0.5= 4(10.8)¢ 7 (33.3) 3 (30.0) 9 (45.0)

1.0= 0 1(4.8) 1(10.0) 1 (5.0)

Data are expressed as numbers (%) or means + standard deviations.
ageometric average. VA=visual acuity

5P<0.01 compared with the third and last period

¢P<0.01 compared with the other periods

4P<0.01 compared with the second and last period

¢P<0.01 compared with the last period

Table 6 Multiple regression analysis for initial closure (All periods)

Independent Variable B value P value
Age -0.12 <0.0001
Gender -0.047 0.095
Hole duration -0.24 <0.0001
PVD 0.023 0.42
Hole size -0.24 <0.0001
Lens status -0.045 0.096
Preoperative VA 0.021 0.47
Axial length -1.02 0.0006
ILM peeling 0.26 <0.0001

Adjusted R?2=0.33 for initial closure in multiple regression
(P<0.0001)

Aiseikai Healthcare Corporation

PVD=posterior vitreous detachment
VA=visual acuity
ILM=internal limiting membrane

Table 7 Multiple regression analysis for final visual acuity (All periods)

Independent Variable B value P value
Age 0.18 <0.0001
Gender 0.078 0.0015
Hole duration 0.22 <0.0001
PVD -0.065 0.0092
Hole size 0.15 <0.0001

Lens status -0.019 0.42
Preoperative VA 0.33 <0.0001
Axial length 0.076 0.0036
ILM peeling -0.22 <0.0001

Adjusted R?=0.48 for final VA in multiple regression (P<0.0001)
PVD=posterior vitreous detachment

VA=visual acuity

ILM=internal limiting membrane

Table 8 Multiple regression analysis for initial closure (Last period)

Independent Variable B value P value
Age -0.048 0.46
Gender 0.11 0.08

Hole duration -0.51 <0.0001
PVD -0.056 0.36
Hole size 0.062 0.40
Lens status 0.028 0.62
Preoperative VA 0.13 0.053
Axial length -0.076 0.24

Adjusted R?=0.29 for initial closure in multiple regression
(P<0.00071)

PVD=posterior vitreous detachment

VA=visual acuity

Table 9 Multiple regression analysis for final visual acuity (Last period)

Independent Variable B value P value
Age 0.19 0.0013
Gender 0.009 0.87
Hole duration 0.17 0.0037
PVD -0.06 0.29
Hole size 0.25 0.0003
Lens status -0.59 0.27
Preoperative VA 0.25 <0.0001
Axial length 0.12 0.05

Adjusted R?=0.40 for final VA in multiple regression (P<0.0001)
PVD=posterior vitreous detachment
VA=visual acuity

Discussion

We evaluated the evolution of MH surgery over a 20-year period
after its inception in 1991. We examined 1032 eyes operated
consecutively by the same surgeon. The surgical procedures
were based on Kelly's 5 steps procedure combined with cataract
surgery.'*1> Since 1998, ILM peeling has been also performed.
All of the results of the surgeries were placed into four periods
based on the year of the initial surgery. We studied the baseline
characteristics, and the anatomical and functional outcomes during
these four periods. The results suggested that the main reasons for
the improvement of the MH surgery were earlier surgery and the
addition of conventional ILM peeling to the Kelly's 5 steps surgical
regimen.
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In 1993, Wendel et al®> published a second series of 170 eyes
including the 52 preliminary eyes. In their study, 73% of the MHs
were closed, the vision in 56% improved by =2 visual acuity chart
lines, and 29% attained 20/40 or better vision. In our patients, the
initial closure rate was 61.3% in the first period and 96.0% in the
last period. The rate of the final BCVA being 0.5 (20/40) or better
was 48.2% in the first period and 88.8% in the last period. The rate
of the final BCVA being 1.0 (20/20) or better was 17.6% in the
first period and 58.2% in the last period. These results indicated
a significant anatomical and functional improvement of the MH
surgery.

Tornambe state in 2009 that the primary reason for the better
results was because the surgery was performed earlier and on
smaller holes with better preoperative vision.! Since the genesis
of MH surgery, the surgeries performed earlier had better
outcomes.>31422.23 |n 2022, the Macular Hole Duration Study
Group24 defined the effect of the hole duration on the outcomes
in patients undergoing MH surgery from an individual participant
data study of randomized controlled trials. They concluded that
the hole duration was independently associated with both the
anatomic and visual outcomes. This is consistent with our results
and our earlier studies.'*2°

The preoperative characteristics of the eyes by the periods
showed a shortening of the hole duration, and a reduction of the
hole size. These preoperative findings were associated with a
greater improvement of the postoperative BCVA. These findings
suggested an increase in the number of early surgeries would be
better.

Tornambe' believe that the outcomes are better today for 3
reasons: better diagnostic instruments such as OCT which allowed
clinicians a better detection of a MH leading to a correct diagnosis,
a better understanding of the cause of the MH, and a more
accurate depictions of the anatomic surgical results. In addition,
better surgical instruments have been developed which allowed
a release of vitreoretinal traction safely and predictably (posterior
hyaloid dissection and ILM peeling), and they also reduced the
incidence of complications. These advances gave clinicians greater
confidence to operate earlier on smaller holes which resulted in
better vision. Our results indicated that performing surgeries earlier
was one of the reasons for the improved outcomes of MH surgery.

The “typically friable and hard to remove” membrane that Kelly
and Wendel?? described perhaps included the ILM and prompted
others to consider removing the unstained ILM.>'82> After that,
improved views of the ILM made ILM peeling a safer and easier
procedure.’2° |LM peeling is not essential for all cases?*%, but ILM
peeling has been generally performed since 1998 in this study.
Both the conventional and flap methods have been recently used,
but only eyes that had undergone the conventional method were
examined in this study.

It is well accepted that ILM peeling is an effective additional
procedure during MH surgery. The initial closure rate was =96%
after the third period when ILM peeling was performed. This
success rate is significantly higher than the first and second
periods. In addition, multiple regression analyses showed that ILM
peeling was a significant factor for the initial closure rate and visual
outcomes. These findings suggested that ILM peeling is another
reason for the improvement of MH surgery.

In the last period, the closure rate after the first surgery was 96.0%
in all cases, 97.9% in eyes with a MH size of <0.2 DD, and 85.0% in
eyes with a MH size of =0.5 DD. The frequency of the final decimal
BCVA of 0.5 or better was 88.8% in all cases, and 97.2% in cases
with a MH size of <0.2 DD. The frequency of the final VA of 1.0 or
better was 58.2% in all cases, and 73.2% in cases with a MH size
of <0.2 DD. In the last period the mean follow-up period after the
initial surgery was 77.3 months (range, 12 to 185 months). These
results may reflect the long-term outcomes of conventional ILM
peeling and would be useful for evaluating the effectiveness of
modified ILM peeling such as the flap method.

The type of tamponade agents and the necessity of face-down
positioning are still controversial.?*34 In 1997, Tornambe et al*®
reported that the face-down positioning was not needed as long
as the gas bubble was large enough to isolate the hole from liquid
vitreous with the patient upright. They also performed lensectomy
on all eyes prior to or at the time of the vitrectomy and used 15%
C3F8 gas tamponade. Over the last decade, the time of face-down

positioning has been gradually reduced, and recently more than
a dozen reports have stated that the face-down positioning is not
necessary and phacovitrectomy is safe.*® Our surgical procedures
generally consisted of phacovitrectomy and SF6 tamponade with
1 week face-down positioning.

Our good surgical outcomes may be due to several reasons.
Although vitrectomy with ILM peeling performed by non-
experienced surgeons is a safe procedure that leads to good
anatomical and functional results, very experienced surgeons
may achieve even better functional outcomes.® In our study, all
surgeries were performed by the same experienced surgeon.
There was a visual benefit in the facedown positioning compared
to facing forward positioning.?? In our patients, the facedown
positioning was maintained for 1 week.

Phacovitrectomy nullifies the effects of cataract progression. As a
result, the postoperative BCVA reflects the postoperative foveal
function. Although the reason is unclear, eyes receiving SF6 gas
tended to have better visual outcomes than those receiving longer-
acting gases.3® Revision surgery for full-thickness macular holes
that have failed to close after the primary surgery is associated
with high closure rates and significant visual gains.>” We tried to
close the refractory MH as much as possible.

The new classification put forth by the CLOSE study group3®
indicated that large (400-550 um) and X-Large (550-800 um) holes
can be treated highly successfully with the ILM peel and ILM flap
insertion techniques, respectively. The X-Large holes corresponded
to MH of 0.3-0.4 DD in our patients. In the last period of our
study, the initial closure rate was 96.6%, the frequency of the final
BCVA of 0.5 or better was 85.1%, and the frequency of a final
BCVA of 1.0 or better was 46.0%. Our data suggest that favorable
results can be obtained without using new adjuvant manipulation
techniques®'=.

This study has several limitations. The same examiner (NO)
evaluated the status of the hole before and after the surgery,
and OCT scanning was not widely available. A single surgeon
performed the surgery with phacovitrectomy that coincided with
the Kelly and Wendel' s 5-step technique, however, the study was
not able to evaluate the improvements of the surgical instruments.
The time periods were set in consideration of the balance of the
number of cases per surgery year. However, it risks being viewed
as a manipulation to fit the intended narrative. We do not address
our experience or the implied value of the several new adjuvant
manipulation techniques®'3 that are generally applied to the lower
prognosis cases.

Conclusion

In conclusion, our findings showed that the surgery was performed
earlier and on smaller holes with better preoperative vision from
a historical perspective. Hole duration is an important factor
even in the era of conventional ILM peeling. We believe that only
conventional ILM peeling will achieve favorable results. Further
studies are needed to determine the long-term benefit of new
adjuvant manipulation techniques. ¢'3
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<Abstract>

Aim: We report a case of COVID-19-positive rhegmatogenous
retinal detachment (RRD) and discuss about the operative
management for this case.

Case: 53-year-old male. Surgery was planned for RRD on his right
eye. But a COVID-19 antigen test prior to admission revealed a
positive. We collaborated with other departments and planned
admission and surgery under the communication. From the point
of infection control, surgery was planned in a negative pressure
room. No assistant was provided, and the surgery was performed
by a two-person consisting of a primary surgeon with a full
personal protective equipment and an outside nurse. Though
there occurred minor problems due to the single surgeon and
fogging of the goggles, the surgery was performed safely, and the
postoperative course was good.

Conclusion: Although various issues remain in surgery for RRD in
COVID-19-positive patients, surgery can be performed safely under
the collaboration with the medical staff.
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COVID-19, rhegmatogenous retinal detachment, solo surgeon.
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Early balloon kyphoplasty for acute
osteoporotic vertebral fracture

Tetsuro Hida
Kamiiida Daiichi General Hospital, Department of Orthopaedic
Surgery

[Background]

In the face of our aging society, treating osteoporotic vertebral
fractures poses a significant challenge in spinal surgery and
general orthopedics. Standard approaches involve conservative
treatment like medication, rehabilitation, or corset. In 2011,
balloon kyphoplasty (BKP) gained approval for cases resistant to
conservative treatments, leading to a rise in BKP procedures. These
fractures are often linked with severe pain, significantly impacting
the activities of daily living (ADL) and quality of life (QOL) in the
elderly. Prolonged hospital stays contribute to increased caregiver
costs, imposing a significant burden on social resources. Recent
reports highlight early BKP surgery for acute vertebral fractures,
anticipating early ADL recovery. However, uncertainties persist
regarding treatment outcomes and complications.

[Subjects and Methods]

We analyzed cases undergoing BKP surgery for osteoporotic
vertebral fractures at our hospital from December 2021 to
December 2022, excluding cases involving spinal tumors, multiple
vertebral surgeries, and reoperation. Patient characteristics,
complications, adjacent vertebral fractures, and osteoporosis
treatments were assessed preoperatively and at the 3-month
postoperative mark. The cases were categorized into the early
group (undergoing surgery within 4 weeks of injury) and the
delayed group. Statistical analyses included chi-square tests,
t-tests, and logistic regression analysis to identify risk factors for
adjacent vertebral fractures.

[Results]

Of the 82 cases undergoing BKP during the study period, 65 cases
(50 in the early group, 15 in the delayed group) were analyzed
after excluding one tumor case, six cases of multiple vertebral
surgeries, and ten cases lost for follow-ups. The early group had a
significantly shorter surgical time (22.7 £ 5.6 vs. 29.3 = 11.1,P =
0.003), while cement volume showed no significant difference (7.3
+ 25vs. 7.5 = 2.5, P =0.67). The incidence of adjacent fractures
was lower in the early intervention group than the delayed
group (20% vs. 40%, P = 0.12), with no significant differences in
occurrence period and additional surgeries between the groups
(P = 0.53 and P = 0.24). Adjacent vertebral fractures occurred in
16 cases (25%), and the group with adjacent fractures had longer
surgical waiting days compared to the group without (25.5 =+
51.5vs. 59.3 = 107, P = 0.09). Logistic regression analysis did not
identify significant factors related to adjacent fractures.
[Discussion]

It is emphasized that BKP within 4 weeks of injury may reduce the
incidence of adjacent fractures, but the risk remains high. Early
intervention in osteoporosis treatment for fracture prevention is
considered desirable.

Possible relationship between early-stage
Lewy pathology and late-onset epilepsy
of unknown cause, particularly transient
epileptic amnesia (TEA) and TEA complex
syndrome (TEACS)

UKAI Katsuyuki®, ITO Masumi?, and WATANABE Masako?

'Department of Psychogeriatrics, Kamiiida Daiichi General Hospital,
Nagoya. Japan

2Jozen Neuro Clinic, Sapporo, Japan

3Shinjuku Neuro Clinic, Tokyo, Japan

[Background]

Transient epileptic amnesia (TEA) is a type of temporal lobe
epilepsy whose main symptom is recurrent amnesia attacks.
Patients with TEA often demonstrate two other types of
memory symptoms: accelerated long-term forgetting (ALF) and
autobiographical amnesia (AbA). We presented two clinical
cases in which the patients showed symptoms of ALF and/or
AbA without suffering any type of epileptic seizure, including



TEA attacks. Based on these cases and a literature search, we
proposed a new clinical entity, which we named ‘transient
epileptic amnesia complex syndrome (TEACS)', as an epilepsy-
related disorder. Recently, several studies of the relationship
between late-onset epilepsy of unknown cause (LOEU) and early-
stage Alzheimer’ s disease have been published. However, there
have only been a few reports about the relationship between
LOEU and early-stage Lewy body disease (LBD).

[Methods]

The clinical courses of three of our cases, in which the patients
showed the symptoms and clinical findings of TEA/TEACS and
early-stage LBD, are presented.

[Results]

Due to word limits, the cases will be presented at the conference
venue.

[Discussion]

From these three cases, we proposed a hypothesis that early-
stage Lewy pathology can cause LOEU and induce TEA-related
symptoms, and that TEA-related symptoms may be prodromal
symptoms of LBD. In other words, some TEA/TEACS cases are
caused by early-stage Lewy pathology.

570 BHATANAFR fBE 202498128 (K) ~ 148 (1)

Expanding the concept of epilepsy: “non-
paroxysmal epilepsy-related disorders”

Katsuyuki UKAI
Department of Psychogeriatrics, Kami-iida Daiichi General Hospital

Background:

Patients with transient epileptic amnesia (TEA) often
demonstrate two other types of memory symptoms: accelerated
long-term forgetting (ALF) and autobiographical amnesia (AbA).
In our previous reports, we presented two clinical cases in which
the patients showed symptoms of ALF and/or AbA without
suffering any type of epileptic seizure, including TEA attacks.
Based on these cases and a literature search, we proposed a
new clinical entity, which we named ‘transient epileptic amnesia
complex syndrome (TEACS)' . We also proposed a new type of
neurocognitive disorder, which we named ‘epileptic cognitive
impairment resembling Alzheimer’ s disease (ECI-A)" .

Methods and Results:

The clinical profiles and characteristics of two cases of TEACS
and one case of ECI-A are presented. Based on the clinical courses
of these cases, pathological hypotheses regarding TEACS and
ECI-A are discussed, and the importance of clearly recognizing a
new concept in epileptology is emphasized. Informed consent to
publish the patients’ clinical information was obtained from the
patients and their families. Minor modifications to the data, which
did not interfere with the study’ s findings, were made to preserve
the patients’ anonymity. The study was approved by the ethics
committee of Kamiiida Daiichi General Hospital (Nagoya, Japan).
Discussion:

We consider that at least two non-paroxysmal and chronic
epilepsy-related disorders (TEACS and ECI-A) exist. The two
disorders are considered to be caused by continual excessive
neuronal discharges that are not sufficient to give rise to clinical
seizures. The establishment of these new entities would open
up therapeutic possibilities for such non-paroxysmal and chronic
epilepsy-related disorders.
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Association of retinal ischemia with
intraretinal layer edema in branch retinal
vein occlusion

Purpose:

Branch retinal vein occlusion (BRVO) is a retinal vascular disorder,
and macular edema (ME) associated with BRVO is a complication
that contributes to vision loss. Injection of anti-vascular endothelial
growth factor (anti-VEGF) drugs into the vitreous is widely used
to treat macular edema associated with BRVO. The purpose of
this study was to investigate the association between retinal inner
layer edema and retinal ischemia and its effect on visual acuity in

patients with BRVO with ME.

Setting/Venue:

This study included patients with BRVO and ME who visited our
clinic between January 2015 and January 2019.

Methods:

Patients had optical coherence tomography angiography (OCTA)
taken over time for at least six months since the initial visit and
fluorescence fundus angiography (FA) taken after six months from
the onset. The presence of intraretinal edema was determined by
serial observation of horizontal B scan images in an OCTA 6 x 6
mm image one month after administration of anti-VEGF. Evaluation
of ischemia of the entire retina was determined by FA images after
six months from the onset, and gquantification of macular ischemia
was evaluated by the rate of decrease in retinal vessel density in
OCTA 3X3mm images six months from the onset.

Results:

This study included 22 patients (22 eyes) with a mean age of
63.3 £ 11.9 years. Intraretinal edema was observed in 17 eyes
(77%). Retinal ischemia was present in 13 of 17 eyes (76%) with
inner layer edema and in 1 of 5 eyes (20%) without inner layer
edema, a significant difference (P = 0.039). The rate of decrease
in retinal vascular density was 20.3 + 9.3% in the group with
inner segment edema and 8.20 + 3.7% in the group without inner
segment edema, a significant difference (P = 0.015). The group
without internal edema had significantly better visual acuity than
baseline at 6 months, 12 months, and at the last observation after
treatment (P < 0.001), whereas the group without internal edema
had no improvement in visual acuity during the entire period (P >
0.05). The change in visual acuity in the group with internal edema
improved by more than 0.3 logMAR units during the entire period,
but less than 0.3 logMAR units in the group without internal
edema during the entire period. At the last observation, there was
a trend toward fewer injections in the group with internal edema,
although the follow-up period was longer.

Conclusions:

In BRVO with retinal inner layer ME, residual intraretinal edema
one month after initial anti-VEGF treatment may be indicative of
retinal ischemia and a good visual prognosis.
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