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Running title: A classification of TEA attacks

Abstract

Background:

Transient epileptic amnesia (TEA) 15 a type of mesial temporal obe
epilepsy characterized by recurrent amnesia attacks, In 1998, Zeman
et al. proposed the following diagnostic critesia for TEA: (1) recurrent,
witnessed episodes of amnesia (TEA attacks); (2} other cognitive
hunctions remain intact during attacks; and (3). evidence of epilepsy.
It was also reported that patients with TEA often demonstrate bwo
other types of memaory symptoms: accelerated long-term forgetting
(ALF) and autchicgraphical amnesia (Aba), Both ALF and Abd are
persistent memory disordess, but transient eplleptic selzures are not.

Methods,

We encountered two cases of TEA associated with two types of
amnesia attacks. Therelore, we reviewed TEA cases in the literature
o clarity the type of TEA attacks that ocourred.

Results

Based on the exracted TEA Cases, inclding our hwo cases, we lound
that there are beao main types of TEA attacks. and we disorssed thelr
clinical features, )

Conclusion:

Ve propose bwo main types of TEA attacks; Le, pure amnesia-type
and partial amnesiatype selzwes. Futhermore, we also propose that
topographical amnesia mainty manifests as a type of amnesia attack,
rather than as a chronic memaory disturbance such as ALF or Abd

Keywords;
accelerated long-term lorgetting, classification, pure ammesia,
topographical amnesia, transient epileptic amnesia

INTRODUCTION

Transient epiteptic amnesia (TEA) i a type of mesial temporal bobe
epllepsy charactersed by recurrent amnesia attacks In the 1990s,
Hodges&\Wariow, Kapur, and Zeman et al. describad the clinical
features of TEA'? Zeman et al. proposed the following diagnostic
criteria tor TEA {1} recurrent, witnessed epesodes of amnesia (TEA
attacksk (2] ather cognitive functions remain intact during attacks;
and (3) evidence of epslepsy. Such evidence can be provided by
(@) electroencephatography (EEG), (b)) the co-occurrence of other
types of selaure, or (C) a dear response to antiepileptic drugs.” TEA
attacks typically last for minutes to hdurs, Patients with TEA olten
dlerrromnstrate b other types of memony symptoms: accelerated fong-
term forgetting (ALF) and autobiographical amnesia (Abay** Both
ALF and Abd, ae persistent memary disorders, but transsent eplleptic
SeIZUIES are nok.

Here, we present bwo cases ol TEA in which the patients showed
two types ol amnesia attacks: Le., pure amnestic seizures and
topographical amnesia. Furthermore, we reviewed the TEA cases
described inthe bterature to clarffy the features of TEA attacks. In
aadition, we show that topographical amnesia often manifests as a
type of amnesia attack, rather than as a chronic memory disturbance
such as ALF or AbA,

METHODS
Informed consent to publish the patients’ dinical information was
cbtained from the patients and their families. Minor modifications to

the clata, which did nat interfare with the study’ 5 lindings, were made
o presarve the patients’ antrymity, The detailed cowrse of Case &
has been pravicusly repoted ® The study was approsed by the ethics
committee of Kamisda Daiichi General Hospital (MNapoyva, Japan).

RESULTS {CASE PRESEMNTATION)

Case A citad from Ukal et al.® partially modilied and simglded

A male in his early 605 attended our mamaery clinic with his wdfe in
200, He sald that his memary had become faulty about 4 years
earlier, and he had experenced many probiems at his workplace
because of his forgetiulness. He also stated that he had forgatten
many events, such as traveling with his wite a few months earlier,
undergoing surgery about 2 years sarlier, and the wedding cerémony
ol his daughter about 11 years earlier, EEG was performed. and sharp
waves were detected, which seemed to originate mdependently in
the left and right temporal areas. The administration of levetiracetam
was commenced, résulting in an improvement in the patient’ 5
anterograde amnesia; e, ALF,

I 200X+4, the ALF reappearad, and a pure amnesia attack was
obsenved for the first time. One day In the morning. he-and his wife
went to a barbershop, where they met a close friend and enjoyed
an interesting corversation. However, in the afternaoan he asked his
wile what he had done in the moming. His wite was very surpeised
and-asked him some questions, but be did nat remember going to
the barbershop, having his hair cut. or meeting-and talking to their
frsendl, She said that his behavior had been quite normal that morning.
The dose of levetiracetam was increased, which rescived his amnesis
attack.

Maore than 2 vears alter that Gn 2000045}, a second amnesia attack
oocumed. The patient and his-wife went (o a hot spring with their
friends in his car, which he drove. On his way back home in the
afterncon, he took his friends home and then returned tohis home,
After that, he wenl toa gym alone by car, betore returning home
about an hour later. Ther, he ate dinner with his wile, After dinner, he
was sittng on the couch in the lving room, lkooking at a catendar for
a while, and he asked his wile what they had done in the afternoon,
According to his wile, he remembered going to the hot spring with
their friends. and then taking them home, However, he did not
remembier amything during the lew hours between naturming homs
and having dinner. Buring this period. he was able to deive his car well
and talk interestingly.

Case B

A male in his late 70 attended our memary Clinic with his wile in
200, Re complained that his memory had become faulty sbout 2
years earlier and that be sometimes lost his way in places that he had
knowny well, foe example, near the subsway station for his oftice, to
which he had been commuting for decades During these episodes,
he would suddenty: lose his way, but was able to do his work well
after arriving at his office. He also stated that he sometimes. became
unable to recatl whal he had done for a few hours. He always
recopnized these episodes well afterwards. His wile aso sometimes
witnessad his episades of amnesia. For example, (1) while driving
his car to a place that they had olten visted he said, “We are going
straight here, right? . She was surprised and said 1o him. Mo, turn
left! What' s wrong with you? . (2) One evening, he came back home
from: his workplace and said to her, "What &ed | do today? | cannot
recall it”.

Cranial MR did not reveal any abnormalities. except lor relatively
prominent hiph-ntensity lsions of the cerebral white mattes on fud-
attenuated inversion recovery imaging. Although his EEG showed
no evident: parokysmial activity, the administration of lacosamide
wias commended under a strong suspicion ol TEA, resulting in the
complete disappearance of the patient” 5 amnesia attacks. Based
on these clinical findings, we diagnaosed him as having pure amnesia
seizures and topographacal amresia attacks; ie, TEA attacks.

DISCUSSION

We reviewed articles regarding TEAL including those by Palrmini AL 81
al (1992, Kapur M (1993}, Zeman AZL et al (1998) Mendes MHF
(2001 Manes F et al. (2005), Gallassi & (2006), Butler CR et al. (2007,
Hormberger M et al. (2010), Mosbah A et al (2014), Cretin B et al,
{2014), Savage 5 et al (2016, 2018, 20221, Burkhodder 0B et al, (2019),
and Shiczaki K 20019202005 7 However, there were lew Cases in
winich TEA attacks were descnibed in detail We examined 23 of TEA
cases, including the two Cases we described above (Table 1), Based
on these cases, we classified TEA attacks into the following bwo main
types: the “pure amnesia type” and “partial amnesia type”. The partial
amnesia type can be further classitied into several subbypes, ncluding
the “topographical amnesia bype”.

1. Pure amnesia-type TEA attacks



In 1992, Palmini et al defined “pure amnestic seizures” (PAS) as
soizures during which the only clinical manifestation is the patient
biing unatde to retain in memaory events that occur during the seizune,
despite their other cognitive functions and the ability to interact
normally with theis physicat and social environment being presenved,”
Mast of the patients reported by Palmini veers young (Table 1), and
thelr epitapsy may have had organic causes, but typical TEA patierts
afe middle-aged to elderly at the time of onset, and the causes of
their attacks are usually not obvious. Thus, the relationship bebwesn
PAS and TEA attacks remains wunclear, but it & considered that these
types of seinsres are closely related to each other and have essentially
the same pathogenesis. The TEA episodes that eccurred in our Cases
A and Bowere very similas to PAS. Thus, we retermed 1o this type of
TEA attack as the "pure amnesia type™.

I-many of the cases reported inthe lkerature. TEA attacks occurred
upon waking. On the other hand, there were also cases in which
TEA attacks occurred during dady acthities. When pure amnesiatype
attacks ooour during activities, patients can behave normally even
when thay are performing difficult or complex tasks, such as driving,
playing goll. or haying & conversatbion, Hence, it is common for none
of the pecple around 2 patient during an attack to be aware that
the patient ls experiencing abnormalities. Atter an-attack, patisnts
recognize that they cannot recall what they did foe iminutes or hows,
Some typical examples of pure amnesia-type attacks are described
for our twa cases

2, Parnal armnesia-type TEA attacks

A teature of this type al wsizure is that during these seizures patierts
usualy find that some or most of thelr memaries have been lost, eg,
they cannot remember iIndormation about the dateAime. thelr family/
home, or familiar places. In addition, during such seizures patients
often notice thelr memary losses and/or are somatimes awdre of
difficulty remembenng new things, In other wards, patients are usually
able to realize that they are experiencing an abnormality due to
memary loss during these seguees. Therefore, repeated questioning
of other people i often observed during this type of seizure.’

Cn the othes hand, in pure seizures neither the patlent
not the other peaple arcund them reécognize thal the patient Is
experiencing abnarmalities during the attacks. Thus. repeated
questioning 15 not obsened during pure amnesia-type selzures. Only
aher the seizure, does the patient realize that they do nat know what
they have done for minutes to hows,

As elements of the patient’ s memary are o5t (partial memony koss),
we referred to this type of TEA attack as the “partial amnesia type” .
Furthermore, based on the [ost elements of memories, it s possible to
classity partial amnesia-type seizures into at least 4 subtypes: Le, 1)
the “tapographical amnesia type”, 2) the datedtime amnesia bype”, 3)
the “Tamity/hoime amnesia typa” ., and &) other types,

Curing topographical amnesatype attacks, patients ternporasily lose
track of their locations and forget how to get o destinations that
should be famifiar to them, After they recall their kocation and/or their
intended direction they uwsually remember the episodes of amnesia
wiell, Some spedific typical exampltes of topographical amnesia sttacks
are described bor cur Case B,

Curing date/tme. amfesixtype attacks, patients temporasily cannot
remember the current year, season, monthe day, of time, For example,
a patient repeatedly asked his wife what day & was, In some cases,
the patient could not remember ther age, On the other hand, during
family/home amnesia-type altacks, patients temparatily cannot
recoprze their tamdy members or their own home, For example, a
patient woke up and found some strangers (her family members)
there and hersedl Inan unknown house (her own house).

Each subtype of partial amnesia-type attack may otour together with
ather subtypes of attack, of one subtype may occur independerthy,
Cn the other hand, pure and partial amnesia-type seizures cannot
ocour simultaneously, However, both selzure types can ocoul
independently at different times.

3, Tepegraphical amnesia a sezure of cheonic Spmptom

In general, topographical amnesia is referred to as one of the chronic
sequetae assoclated with an acute stroke or brain hemorrhage. The
topographical amnesia associated with TEA [Topd) is also usually
describad In the literature a5 a chronk symptom, as are ALF and ADA,
Topa was defined as difficulty recotlecting the layout of previously
famifiar environments ands/or a failure to recognine previously famikiar
landmarks-and locations?® However, inour case B, Toph was a
transient symptom. Several other similar cases have been reported
{Table 1), We specuiate that bath scenarios are possible. In cases in
which Topa is described as a chronie symptom, (t may be explained
as a consequence of ALF anddor A,

4, Limitations of this study

Aiseikai Healthcare Corporation

{13 In order 1o classity TEA attacks, 23 TEA cases were examinsd in
this stuly, bt this may not have been sufficient,

123 The frequencies of each type of TEA attack shouid be elucidated
in the future,

{3h Crther subtypes of TEA attacks may euist,

We congiger that it is impartant foe clinicians to distinguish among

TEA aftacks, ALF, and AbA, in order to be able to diagnose and treat

these conditions earlier and more accusatety,

CONCLUSIONS

1. Based on our clinical experience and a litérature search, we
classified TEA attacks into bwo main types; “pure amnesia type™
and “partial armneia type” .

2 When pure amnesia-type attacks occur, nefther the patient nor tha
people arcund them recognizes that the patient Is experiencing
abnormalities, Only atter the seipure s over, do patients realize that
they have kost theit memores.

3, Whan partial amnesia-type attacks oocur, patients usually notice
that some of most of thes memaries have been lost, and that it
i5 difficudt to remember new things. Hence, repeated questoning
of other peopie with gueries such as, “Where am 177, What day
is IE7". and “Wha are you?", is olten observed dusing this type of
sopure. Based on the lost elements of memaorios, we have classified
partial amnesia-type artacks Into several sublypes, including Topa

4, Toph & usually described in the literature as a chronic symptom,
as are ALF and AbA. However, we consider that Tops mainly
manifests itsell as an attack, rather than as a chronic memory
distutbance such as ALF or Aba,
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TABLE

Table 1. Examples of TEA attacks descrined in representative repots
ncluding our 2 cases

.| Aged | Examples of TEA attacks Type of
Ist Author |Gl oo | described in the paper amnesia

She had no recollection
30 F whatsoever of her Pure
comversation.

Palmini (7)

She suddenly realized that
2|36 F shie had a blank in her Pure
Mmooy,

He realized that he had no
3| a4 | memory of what he had Pure
dome.

F She had no recollection of

what she had done. fure

He had no recollection of
how he had reached the
pace where he had parked
his car.

Pure

She forgot the name of a Partial
family memkber, ey homa)

it

Kagur (3

She could not recollect
having visited her daughter.
*| don't know where | am.”
2| 67 F | She experienced sudden-
onset disorientation
regarding where she was
and why she was there,

Pure
Partialee;

She could not recognize her
raiam, husband, or children, Pure
She forgot what she hag | Partial
fust dona. ety v |

He has no recail of events Puia

Zeman (3 7|63 M| during the attacks. 1 am h
not sure where | am.” Partialo
2| 73 M| "What are we doing here?" |  (TopA?T)
He developed amniesia _
3|60 M| regarding recent events, fj'j‘afr
lamiliar laces. and places. |7 ™
He asked his colleague
Mendles (B} T | 45 M| ro appened balcre. Fure
She forgot the fact that
2|71 F| shehad justbeentoa Pure
supermarket.
W:e are we now'? Wl'l_','
3|74 M did we come here?” He did Pure
ot Kndw what they were | e Toos swm
going to do,
She experienced
disorientation eplsodes
Manesi4) | 1|59 F during which she felt {TopATH
muddied about her
surroundings.
He experenced signilicant
Butler (5) | 7| 58 M| new difficulties navigating TopaT?)
around his local area.
She experienced loss of
2|69 F| memary about events of PUTETT)
the past lew days.
3|55 | Tvelostit. Where am i? Partial
‘What dﬂj isit? \datitime @ Tophd
She experienced episades )
Buri‘t?;}:der 1150 F| involving an inability to | Partisleesy
recognize family members. e
Shiczaki i ; Partla 1o
18 11705 M| (described in Japanese) (Pure also?7)
SMozkl | 1 605 M| (described in Japanese) | Partialycos
He asked his wite what he
Ukal A |60 M had done in the moening. Pue
_ He sometimes lost his way Purn
B |70s M| to places he had known Patial e

well. “What did | do today?

Partial, partial amnesia type; Pure, pure amnesia [ype: TEA,
transient eplleptic amnesia; Toph, topographical amnesia type.
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[Thrhtits | ORET, MIFEREOEMCHVLEES
BEEEINOHD—SUHTRMAREE(TEA)], ENCEE
T &8 ¥ & accelerated long-term forgetting (B R @ )] +
fautoblographical amnesa (B EES#E) |, X SICTEAGERNOE 2
L [—AN TAMAEREESEWE (TEA complex Syndrome;
TEACSH MERPEDEM, £ I—2OMBEHWMTHD [FuN- 37—
R T A AN LS (epileptic cognitive impairment resamiling
Alzheimes dispase; EC-A) ] IE2LT, SREESIFTNBELE.

F—0—F!:
— AR TALAMBE, NENSERS, DEGRS, A TANAL
RERETRY. FLYNS T BT ADAMIERE

RN

With the increase in the number of elderly people with dermentia,
the importance of the following two' types of epileptic amnesia
is becoming increasingly recognized. One is transient epileptic
amnesta (TEA) which is known 1o have a high frequency ol
complications such as accelerated long-term forgetting and
autoblographical amnesia. Furthermore, the deflinition and
significance of the TEA complex syndrome (TEACS), an extension
of the TEA concept, Is described. The other is epileptic cognitive
impairment resembling Alzheimer disease (ECI-A), and the
definition and characteristics ol which are presented along with
cases experienced by the author, as well as TEACS.

Key words:

transient epileptic-amnesia, accelerated long-term lorgetting,
autobiographical amnesia, TEA complex syndrome, epileptic
cognitive impairment

BFlaemic

M (amnesia)] £13, EECERSICIE (BOrONRESECLT
HErgnss) [ENRR0—T, —EIMN Iy —FERT—F0
BHICHEYIANERTELDND - BENSC & THS, —BRNICEEL
WEOEN] O TEEANTLS.
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(Bt RS (3 SERELIE IR R TR S - —FIE AT H Y CENSH
IS NS (FEd R, TRl » RERICEE ] o).
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ABSTRALCT

In the evatuation of endolymphatic hydrops (EH) wsing magnetic
resonance. (MR} Imaging, hybrid of reversed image of positive
endolymph signal and native Image of perllymph signal multiplied
with heavily T2-weighted MR cisternography (HYDROPS-MIZ)
Imaging with the intravenows administration ol a gadalinium-
based contrast agent {WV-GBCA) has been utilized. Recently,
MR cisternography (MRC) without GBCA has been proposed as
a potential alternative method. However, the feasibility of EH
evaluation by MRC without GBCA has not beeén established. The
present study aimed to compare HYDROPS-MIZ imaging with V-
GACA to MRC without IV-GECA for the evaluation of EH, In 40 ears
ol 20 patients with clinically suspected EW, MRC at pre-V-GRCA
and HYDROPSMIZ Images from 4 h post-R-GBCA were analyzed,
The saccular height on the MRC (SH-MRC) was measured. The
percentage of the volime of the endolymphatic space within the
whole lymphatic space of the vestibule on the HYDROPS-MiZ
image (SELwmeHYD) was measured. The correlation between the
SH-MRC anct %ELeww-HYD was calcutated. The recelver operating
characteristic (ROCH of the SH-MRC and BEL.uwHYD for the
clinical diagnosis of EH was evaluated, The Spearman’ 5 rank
correlation coeflicient between the SHAMRC and %ELpuae-HYD
was 0.102 The areas under the ROC cutve wene 0,570 for the Sk-
MRC, and 0.5926 for the %ELewHYDL In conclusion, there was no
significant correlation betwesn the MRC without V-GBCA and the
HYDOROPS-MIZ with IV-GBCA in the evaluation of EH,

Key words:
magnetic resonance Imaging. gadolinium, endolymphatic hydrops,
Meniere' s disease

Abbreviations:

bSSFP: balznced steady-state free-pracession

EH; endolymphatic hydrops

FLAIR: fluld-attenuated inversion recavery

GBRCA; gadolinium-based contrast agent

hT 2w heavity T2-weaighted

HYOROPS: HYbril of Reversed image Ol Positive endolymph signal
and native image of positive perilymph Signal

HYDROPE-MIZ: HYBrD of Reversed image OF Positive endolymph
signal and native image of positive perilymph Signal-viultiplied with
heavily T2wweighted magnetic resonance cisternography

IV: intravenous administration

MR magnetic rescnance

MRC: magnetic resonance Cisternography

BE L HYDE percentage of the volume of the endolymphatic
space within the whole lymphatic space of vestibule measured on
HYbriD of Reversed image Of Positive endolymph signal and native
image of pasitive perilymgh Signal-Multiplied with heavily T2-
weighted magnetic resonance

ROLC: recaiver operating charactaristic

RO region af interest

SH-MRC: saccular height on magnetic resonance cisternography
30 three-dimensional

TITLE

Magnetic rescnance imaging ol endolymphatic hydrops: a
comparisen of methods with and without gadolinium-based
contrast agent administratian

INTRODUCTION

Meniera's disease i3 a newological disorder of the innes gar with
symptoms that include attacks of vertiga, hearing boss, tnitus, and
aural fuliness.’ Endoiymphatic hydrops (EH) in the ioner ear has
been considered as a pathological finding of Meniere's disease.’
The presence of EH has been clinically evaluated wsing magnetic
resonance (MR} imaging alter the intraverous administration of
a gadolinium-based contrast agent (V-GBCAL' 7 Intravenously
administered GBCAs cross the blood-peritymph barnes, Bt do nat
cross the blood-endolymph and perilymph-endolymph barriers.®
The amaunt of infravenously administered GBCA that penetrates
inte the pedlymph is tao small to detect using conventional T1-
weighted imaging * A heavily T2-weighted three-dimensional
flutd-attenuated inversion recovery (hT2w-30-FLAIR) sequence
can detect subtle T1 shoftening such as in fluid with very small
concentrations of GBCA, and hence has been applied for the
gvaluation ol EH with MR tmaging. ** A HYDROPS (HYbrilD of
Raversed image OF Pasitive endolymph signal and native image
of positive parilymph Signal) and a HYDROPS:MIZ (HYDROPS-
Muitiplied with heavily T2-swelzghted MR cisternography) sequence
enables separate visualization of the endoiymgh, perilymph. and
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surrounding bony structures.™ ™ This separate visuatization of the
enddo- and perilymph feduces the difficulty of the EH evaluation.
L0 A Nakashima grade has been ploposed as the criterion for the
diagnosis of EH on MR imaging." & quantitative evaluation of the
endolymphatic space by volumetric measurement has also been
reported.” MR tmaging with GBCA administration has thus been
applied clinically for the qualitative and quantitative evaluation of
EH."J' &%

Recently, several studies for the evaluation of EH using MR
imaging without GBCA administration have been reported,™ 77
They have proposed that MR cisternography (MRC) permits the
direct evaluation of the vestibular endalymphatic space through
anatomical identilication.™ " ¥ One of the studies suggested
that the utricutar endolymph has a lower signal intensity than the
vestibudar perilymph on MREC wathout IV-GBCA'™ The other studses
assessed vestibular EH by measuring the height and width of the
saccule on MRC without IV-GBCA ' The saccule was defined
as the région bounded by the utricular macula and the lateral
membrancus walls of the saccule lor the measutement of the
saccular size.'- '

The evaluation of EH using MRC without GBCA administration
has clinical implications, In our hospital, we rostinely perlaem the
evaluation of EH at 4 h post-I-GECA administration, and prioe
to the W-GBCA, we obtaln an MRC-as the anatomical reference
image. When our reviewing the MREC, we were able to distinguish
the utricutar macula, however the lateral membrancus wall of the
saccule or the vestibular endolymph was unclear. At [2ast. there
did not seem to e any displacement of the utricular macula in our
MBC with or withouwt EH, Therelore, we hypothesized that an MRC
without GBCA might not be suitable to evaluate the endolymiphatic
space. To ow knowledge, there are no reports directly comparing
EH evaluation methods with and without IV-GBCA, The purpase
ol present study was to compare the evaluation of EH using
HYDROFS-MIZ: (with WGBCAY and MR (without IV-GBCA},

MATERIALS AMD METHODS

Patients and Mateslals

Forty ears froim consecutive 20 patients with clinically suspected
EH who undarwent MR imaging from November, 20017 through
Movember. 2018 were eprolled In:the present study (men: 9,
women: 11, ages: 21 to 70-year-old, median: 53.5-year-old), The
patient with severe metion artifact was an exciusion criterion,
The estimated glomerular filtration rate of all patients at pre-
administration of GECA exceeded 60 mil/mins1.73m" The madical
ethics committee of our institution approved this refrospective
cross-sectional study with a waiver of written informed consent
from the patients (2021-0461), The present study was conducted
in compiiance with the Declaration of Helsinki in 1964 and
its later amendments, All MR imaging was performed using a
3tesla MR scanner (MAGMETOM Skyra; Siemens Healthcare,
Erlangen, Germany) with a 32-channel phased-array head coil,
The contrast agent administered to patients in the present study
was a macrocyclic GBCA (Ga-HP-DO3A: ProHance; Eisal, Tokyo,
Japan), & single dose of GBCA defined as 0.1 mmol/kg body-
weight was administered. A DICOM viewer (Osiri) version 5.8 32
bit; Pixmeo SARL, hitp/fwww osirix-viewer,com/) was used for
Image processing and analysis, Statistical analyses were perlormed
with tree statistical soltware (R software version 3.6.1, The R
Fouridation, https:/ S r-praject.org .

ME Imaging

MRC and hT2w-3D-FLAIR images were obfained, All imaging
sequences were based on hT2w-30-ast spin echo imaging with a
varlable refocusing flip angle. The cross section o the slab for all
imaging was the axial ptane parallel to the: anterior Comimissure
- posterior commissure line and through the bilateral internal
abditory canal in the axial plane. The slab center of all imaging
wias set at the level of the internal auditory canal, At pre-V-GBCA,
MRC af the whole lymphatic space was obtained lor anatomical
reference, A repetition time of 2500 ms, echo time of 400 ms,
voxel size of G.50 % 0.50x 0.5 mm, ard slab thickness of 80 mm
were applied, At 4 b postN-GBCA, MRC, hT2w-3D-FLAIR with an
Inversicn time of 2250 ms as the positive perilymph Image, and
HT2w-30-FLAIR with an Inversion time of 2050 ms as the positive
endalymph image were abtained to generate the HYDROPS-
Mi2 image. The parameters were set according to a previously
reported study.® A repetition time of 4400 ms for the MRC, a
repetition time of 9000 ms for the positive perilymph Image and
positive endolymph image. an echo tme of 544 ms, voxel size
of 05T % 051 X 1.0 mm, and a slab thickness of 104 mm were
applied. The detailed parameters of all imaging are summarized In
Table 1. The HYDROPSMIZ images were generated according to

the previous study as follows.”
HYDROPS = positive perilymph image - positive endolymph image
HYDROPS-MIZ = HYDRCHS = pMRC
On the HYDROPS-MIZ Images, no misregistration. artifacts greater
than 1 mm were confirmed |n any patients.

Image Analysis

A chinical diagnosie of EH had been made by an experienced

neuruﬂaadinlugsst 15N subjectively, according o the MNakashima

grade.

Twio radiological technalogists with 18 years [T.0.) and 8 years
(YN o experience in MR imaging performed all image analyses,
The distance between the utricular macula and the vestibular edge
of the osseaus spiral lamina was measwred as the saccular helght
on the MREC (SH-MRC) obfained at pre-IWV-GBCA. The measurement
protocol was described below.

1. The MRC was reformatted to the coronal plane perpendicular
to the anferior commissure-posterkor cammassuse line.

2. The reformatted coronal image through the infersar vestibular
nevve was used for the measurement.

3. The distance between the middle of the utricular macula and
the verticatly inferior ossecus spiral laming was measured.

Thie SHMAC e the shift of the utricular macula, was regarded as

an indicator of the degree of vestibular EH using MAC without 1.

GBCA in the present study. An example of the measurement of the

SH-MRC bs indicated in Fig. 1.

The percentage of the volume of the endolymphatic space within
the whale lymphatic space af the vestibule was measured on the
HYDROPSMIZ images (%EL.cume-HYD, according 1o previously a
reported study,”

1. The regions ot Interest (ROIS) were manually drawn along
the boundary of the vestibule exclueding the ampulla of the
semicircular canal on alt sfices of the MRC obkained at 4 h post-
IV-GBCA

2. The ROIs of the MRC were copied and pasted onto the
HYDROPS-ME2 image,

3. The number of voxels in all ROIs represented the whaole-lymiph
welurme and were counted on the HYDROPS-MIZ image.

4, The number of voxeds with a negative signal Intensity i all ROIs
repeesented the endolymph wolume and were counted on the
HYDROPS-Mi2 image.

5. The %EL cema-HYD was calculated as follows.

HELicnrmn-HYD = {Endalymph volurnewhole lyrmph volume) = 100
The BELcum-HYD was regarded as an indicator of the degree of
vestibular EH wath IV-GBCA In the present study,

Statistical Analysis

The inter-observer reliability was evaluated using an intraciass
correlation coefficient (2, 1), The averaged value fram the two
observers was used for the statistical analyses. The correlation
between the SH-MRC and %BEL.iwme-HYD was evaluated by a
Spearman’s rank correlation coellicient. The recaiver operating
characteristic (ROC) curve of the SHMRBC and BEL e HYD were
platted to assess the consistency of the SHARC and BEL.cure-HYD
compared to our clinical diagnosis of EM by the Nakashima grade
using the area under the ROC curve. The ears were classified
Into EH-negative and EH-positive groups using a cut-oft value
determined by the maximum value of the Youden index of the
ROC curve of the BELcwnm-HYD, A Mano-\Whitney U test was used
to compare the SH-MRC between the EHnegative and EH-positive
groups: We defined 5% as a threshold for statistical significance,

RESULTS

There were no patlents with severse motion artitact that would be
an excluseon criteron. The intractass corretation coefficlents {2,
1} between the measurements of the two observers were 0,900
for the SH-MRC and 0.979 for the BELow-HYD. There was no
significant correlation between the SHARC and %EL....-HYD Fig,
2}. The Spearman’ s rank correlation coeficient between the SH-
MEC and %ELcwameHYD was 0.102 (P =0.532). In the ROC analysis
for the S5H-MRC, the area under the ROC curve was 0,570 (95%
confidence level: 0,378-0.762) (Fig. 3a). In the BROC analysis for
the %EL ...-HYD, the area under the ROC curve was 0926 (95%
confidence level: 0.850-1.000) (Fig. 3b). The maximum value ol the
Youden index analyzed by the ROC curve of the %EL cwne-HYD was
235 (sensitivity; 92.9%, specificity: 80.8%), The number of ears
divided by the cut-off value was 14 ears in the EH-negative group
and 14 @ars in the EH-positive group. The median of the SHARC
was 348, with a range of 262 o 4.22 in the EH:-negative group.
The median of the SHMRC was 3.59, with a range of 313 to 411
i the EH-positwe group. There was no signilicant difference In
the SH-MRC between the EH-negative and EH-positive groups (P



= [0.478} (Fig, 4). Representative images obtained in the present
study are indicated in Fig. 5.

DISCUSSION

In the present study, highly reproducible results between the
bwo observers were found in both the SH-AMMRC without IV-GBCA
and the %BEL,uw-HYD with IV-GBCA. There was no significant
correlation Bbetween the SH-MRC without 1V-GBCA and the
BELcrameHYD with IV-GBCA, The BELewmHYD with WV-GBCA
showed higher agreement to our clinkcal Glagnosis of EH wsing
the Makashima grade compared to the SHMREC without IV-GBCA,
There was no difference in the SH-MRC without IV-GBCA between
the EH-negative and EH-positive groups.

A method to evaluate EH by the lateral membranous wall
of the saccuie on MRC without IV-GBCA has been reported,'’
'* The MRC in these studies was acquired using a balanced
steady-state free-precession (B3SFP) sequence.'’ ' The BSSFP
sequence has a risk of a banding artifact with low-signal due
to the BO fleld inhomogeneity.'” Previcusly reported studies
have suggestect that a fast spin echo sequence without banding
artitact is more appropriate than the BSSFP sequence for MRC
ot the Inner ear imaging.' '* Recently, a machine leaming-basac
trial to autematically diagnose Meniere's disease by training the
differences of imaging lindings between patients with Meniere's
disease and controls on MRC without IWV-GBCA was reported,™
Because the fast spin echo-bazed MRC and bS5FP-based MRC
were mixed in ther study,™ a concern about the bias for their
results due to low-signal banding artifacts of b35FP-based MRC has
been mentioned. ™ A previcus study compared 2 bSSFP-based MRC
without IV-GBCA to a 30-FLAIR with 1V-GBCA for the evaluation of
EH."" In that study, the degree of EH assessed by the MRBC was less
specific lor Menlere's disease symptoms than that cbtained with
the AD-FLAR images.'" Additionally, a poor inter-rater agreament
was reported for the measurement of the sacoular size wsing MRC
without IV-GBCA in that study.'® Since the membrane separating
the endolymph and perilymph is much thinner than the resolution
of routing clinical MR imaging (0.5 % 0.5% 0.5 mm in this study),'
'* the lateral membranous wall of the saccule would be obscured
by partial volume effects, The structures, which were thought to
be the lateral membranous walls of saccule in these studees,'" "
'* might be banding artifacts associated with the b5sFP sequence,
Because we were actually unable to clearly distinguish the lateral
membranows wall of fhe saccule using the MRC based on a fast
spin echo sequence, we measured the distance between the
utricular macula and the osseous spiral laming in the present
study. There was no displacement of the utricular macula due o
the presence of EH. Therelore, we conclieded that MRC without V-
GBCA i not sutabde for the evaludion of EH,

A previously reparted stiedy suggested that vestibular EH had
a lower skgnal intensity than the perilymph on MRC without 1V~
GBCA.'" However, it has also been reported that a difference
in the Hukd-compasition between the endo- and perilymph was
insutficient to produce encugh contrast to visualize individually
the endo- and perilymph on MRC without (V-GBCAS ¥ |n some
exceptions. the endolymphatic spaces have been visialized on
MR imaging without IV-GBCA. ' The endolymph had a higher
signal Infensity than the perilymph on 30FLAIR Images without
IM-GBCA for a condition in which the endalymph contained
blood components.?” With enlarged endolymphatic sac and
duct syndrome, the endolymph of the Inner ear receives an
Influx of fluid containing highly protelnacecus or hemoirhagic
companents from the endolymphatic sac, and can have a high
signal intensity on 3D-FLAIR images.® In cantrast, it bas been
reparted that the perilymphatic space had a higher signal intensity
than the endalymphatic space in norecontrast 30-FLAIR Images in
cases of vestibular schwannoma.®* Outside of these exceptions,
it s necessary to produce contrast between the endor and
peitlymghatic spacas by IV-GBCA, tor visualization of EH.

The present study has a few limitations. A small number of
patients were evaluated. The drawing of the RO was performed
manually, aithough measuwrements from- twe observers indicated
high agreement, The cochlear endolymph was not evaluated. Since
the cochlear duct is a small structure compared to the sacculs,” it
was considered that cochlear endolymph could nat be visualized
with MEC.

CONCLUSION

There was no significant correlation between the MRC without
GBCA administratlon and the HYDOROPS-Mi2 with GBCA
administration i the evaluation of EH It was concluded that MRC
without GBCA administration cannot apply for accurate evaluation
of the degree of EH.
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Figure legends
Fig. 1
Fig. 1 An example of the measurement of the saccular height

Magnetic resonance cisternography was relormatted to the
coranal plane perpendicular to the anterior commissure-posterion
commissure line (dotted line) (a), The reformatted coronal
images through the inferior vestibular nerve were used for the
measurement (b). The distance between the middle of the
utricular macula {short arrow) and the vertically inferior osseous
spiral lamina (ong arrow) was measured as the saccular height
(i),

Fig. 2
Fig. 2 Relationship between SHMRC and %ELciwrme-HYD
Scatterplots of the degree of endolymphatic hydrops showing the
relationship between the SH-MRC without an IV-GBCA and the
BE Liowme-HYD with IV-GBCA. There was no significant correlation
between the SHMRC and %ELcume-HYD. The Spearman’ s rank
correlation coefficient between the SH-MRC and %ELcwre-HYD was
0.102 (P =0.532).
MV-GBCA: intravenous administration of gadalinium-based contrast
ent
ﬁL.@m-HYD: percentage of the volume of the endolymphatic
space within the whole lymphatic space of vestibule measured on
HYbrilDr of Reversed image Of Positive endolymph signal and native
image of positive perilymph Signal-Multiplied with heavily T2-
weighted magnetic resonance
SH-MRC: saccular height on magnetic resonance cistermography

Fig. 3

Fig. 3 Diagnostic performance of SH-MRC and %EL.wxw-HYD
RO curve for the clinical diagnosis of EH from the SH-AMRC without
an WV-GBECA (a), and the %EL.w-HYD with V-GBCA (b). In the
ROC amalysis for the SH-MRC, the area under the ROC curve was
0.570 (95% confidence level: 0.378-0.762), for the BEL.u~eHYD.
the area under the ROC curve was 0926 (95% confidence level
(LB50-1.000). The maximum value of the Youden index anabyzed
by the ROC curve of %ELmeHYD was 23.5 (sensitivity: 92.9%,
specificity: B0.8%),
EH: endolymphatic hydrops
IM-GBCA: intravenous administration of gadolinium-based contrast

il

g&ﬁ_,\.mﬁ‘rtﬁ: percentage of the volume of the endolymphatic
space within the whole lymphatic space of vestibide measwred on
HYbriD of Reversed image OF Positive endolymph signal and native
image of positive perilymph Signal-Multiplied with heavily T2-
weighted magnetic resonance
ROC: receivor operating characteristic
SHMRC: saccular height on magnetic resonance cistemography

Fig. 4

Fig. 4 Comparizon between the SH-MRT of the EH-negative and
EH-positive groups

A box-and-whisker plot showing the SH-MRC without an
intravenous administration of gadalinium-based contrast agent in

the EH-negative group and EH-positive groups. The lower side of
the rectangle shows the hrst quartile (25th percentite value} and
the upper side is the 75th percentile value, The thick horizantal
lirve in the rectangle shows the median. The horizontal line undes
the whisker indicates the 10th percentile vaiue. and the horzontal
line above the whisker shows the 90th percentile value, There was
no signiicant diference in the SH-MRC between EH-negative and
ER-positive groups (P = 0.478),

EH: endolymphatic hydrops

SH-MRC: saccular height on magnetic resonance cisternography

Fip. 5
Fig. 5 Representative images with and without EH
Representative images om a 37-year-old man with no EH; MAC
obtained at pre- IW-GBCA {a): a HYDROPSMIZ image obtained at
4 h post-V-GBCA (D), and a S5-year-old woman with significant
EH: MRC obtained at pre-IV-GBCA (c); a HYDROPS-MI2 image
obtained at 4 h post-IV-GBCA(d). Black areas in HYDROPS-MiZ
images (shaet arrows, b, d) indicate endolymphatic space. There
was no displacement of the utricular macula (long arrows) dus to
the presence ol EH.
ER: endaolymphatic hydrops
HYDROPS-MIZ: HYDD of Reversed image Of Positive endolymph
signal and native image of positive perilymph Signal-Multiplied with
heavily T2-weighted magnetic resonance
IM-GBCA: intravenous administration of gadolinium-based contrast
ant
m& MAgnetic resonance cisternography
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Abstract

Purpose: This stucly aimed to investigate the association between
prolonged preoperative sedentary time (5T) and postoperative
fleus {PON) atter adjusting for confounders In patients with
colorectal cancer (CRC).

Methods: This single-center retrospective study enrolled 155



consecytive patients who underwent surgery lor primary CRC.
A diagnosis of PGI was made by the surgeons if the Clavien-
Dindo classitication (C0) grade is 22 within 30 days atter surgery.
Preoperative 5T was assessed using the International Physical
Activity Questicnnalire usual week short version (lapanese version),
Patients were classified into two groups (5T <6 hiday and 5T =6
hyday) based on results from the guestionnaie, and data were
analyzed using a propensity score-matching strategy to adjust for
confounders. In addition, receiver operating characteristic (ROC)
curve analysis was performed to identity the optimal cutoff value
o pregperative 5T for predicting PO,

Results: Of the 155 patients, 134 were included in the analysis,
PO8 ocourred in 16 (11.9°%) patients of averall patients and 11
(12,5 %) of the 88 matched patlents. The logistic regression
analysis after propensity score-matching showed that prolonged
precperative 5T (5T =6 h/’day) was assoclated with PO {odds
ratio 5.40 {95% confidence interval: 1.09-36.60). p = 0.038),
Thie ROC cutve analysis indicated that the optimal cutol vatue of
preoperative 5T for predicting PO was 6 hiday.

Conclusion: Prolonged precperative ST is & risk factor lor POIL In
patients with CRC, Therefore, reducing precperative 5T may play
animpartant role in preventing POL

Keywards:
colorectal cancer, postoperative ilews, physical activity,
sedentary time, propensity score-matching

Introduction

Colorectal cancer [(CRC) has the third highest incidence and
second highest mortality rates among cancers worldwide
[1]). Surgesry s the first choice for curative treatment of CRC,
and recent advances in treatment technologies have led to
improved survival rates [21 However, despite these advances.
postoperative complications continue to oCout in some patients,
with postoperative ileus (PO being one of the most common
complications of CRC surgery [3]. POLis defined as a temporary
inhitpition of gastrointestinal motility alter surgical Intervention
due to non-mechanical causes that prevents sufficient oral
Intake {4). According to studies that enrolled CRC patients, the
Incidence of POI ranges between 4.3 and 13.5 % [5-7]. Moreawver,
postoperative complications, including POI, delay the Initiation
ob adjuvant chemotherapy and are assoliated with decreased
survival [8), Therefore, it is important o investigate the modifiable
factors that prevent POL

In patients with CRC, the risk factors lor PO are reported 1o
e male sex, higher body mass index (BMI). poor pericrmance
statds {P3). chronic cbstructive pulmonary disease (COPD).
history of abdominal surgery, open surgery, and intraoperative
imbatance [5-7, 9]. Ape, cardiac comorbidities, stoma creation,
conversion to laparotomy, and rectal resection have been
reported as risk factors for POL In patients undergoing colorectal
and gastreintestinal surgery [10, 111 Reports often indicate that
risk-factors tor PO, including Intraoperative {actors, are difficult to
modify, and theraefore it s impaatant to explore madihiable factors.
Consequentially, precperative BMI, visceral obesity, low serum
albumin (AlD), low hand gnp strength (HG5), and depression are
modifiable risk factors for POL [4, 5. 12-14], This indicates the
possibitity of preventing PO by preoperative intervention,

Recently, prehabiiitation for patients with CREC has reportedly
reduced the incidence ol POI, suggesting that precperative
physical activity (PA) and reduced rest time might have an effect
on the incidence of POV [15], In addition. our study Indicated that
pregperative sedentary time - (5T), a P& indicator, is associated
with postoperative complications in patients with gastrointestinal
carices, Including CRC [16). Additionally, previous studies have
reported that 5T &5 assoclated with obesity. low muscle strengih,
and depression [17-19], which are risk factors for POI, These
studies suggest that preopearative PA, especially 5T, influences
the incidence of POI in patients with CRC. However, no study has
Investigated the association between preoperative 5T and PO in
patients with CRC. Theretore, the present study aimed to clarify
the association between prepperative 5T and POY alter adjusting
for condounders in patients with CRC,

Materials and Methods
Studly design, pationts, and ethics

This single-center retrospective study enrollad 155 consecutive
patlents who had undergone open of laparoscoplc surgery for
primary CRC bebween October 2016 and January 2037 at Kamiiida
Daiichi Ganeral Hospital. The exclusion criteria were patlents
who (1) needed assistance in walking precperatively, (21 had
cognitive dystunction preoperatively. (3) had stmultareous cancer.
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{4} underwent palliative surgery, (5 had a benlgn tumor or no
primary cancer revealed by pathological examination, and (6) had
missing data. Al patlents underwent pastoperative rehabilitation
(twice a day on weekdays-and once on Saturdays; 40-60 min/day)
fram the first day after surgery to dischasge, including ambidation,
breathing; asrobic, and muscle strengthening exercises in stages.

This studdy was approved by the Ethics Committes of Kamiiida
Duaiichi Genaral Hospital (Approval No, 2801}, Before participating
In out study, all patients were infcomed about the study and
provided written informed consent In-accordance with the
Dectaration of Helsinky,

Datiriticn of POH
PO was diagnosed by the surgeons |1 the Clavien-Dindo
classification (CO) [20, 21] grade 5 22 within 30 days after surgery.

Assessment of precperative 5T and PA

Precperative 5T was assessed uuing t the International Physical
Activity Questicnnaire (IPAG) wsual week short version (lapanese
wersiont within a week before surgery, This guestionnaire {5 used
o evaluabe vigorous-intensity PA, moderate-intensity PA, walking
activity during the usual seven days, and 5T during a typical
weekday [22], PA lavels were classified into three groups (high,
maderate, and low) based on a published protocol [23).

Confounders and clinical characteristics

Age, sex, BMIL comorbidities (heart disease [HD] and COPD).
Eastern Cooparative Oncology Group PS5, All, HGS, and depression
were measured or obtained from electronic medical recards
since these are possible confounders n the relationship between
prolonged preoperative 5T and PO Preoperative HGS was
measured ance on each hand using a dynamometer (Grip-0, TEK
5401; Takei Scientific Instruments: Co,, Miigata, Japan). and the
averages of both values were calculated. Preoperative deprassion
was evaluated by the Japanese vorsion of the Hospital Anxiaty and
Depression Scale (HAD)Y. The HAD consists of seven ftems each
for the anxlety and depression subscales, A four-point response
scale was used, with each subscale ranging from 0 to 21 and
higher scores indicating more inténse symptoms [24]. Only the
depression scores (HAD-Depression) were used In this study. The
HES and HAD-depression were measured within one weaek befote
SUTgEsy,

Maoreaver, the cancer site, pathological THNM stage, surgical
approach (open or laparoscopic). presence or absence of
stoma creation, operative time, blood loss, in-out balance, and
postoperative length of stay were collected from the electronic
medical records as clinical factors.

statistical analysis

We classified the patients into two groups (5T <6 h/day and
5T 26 h/day) based on the cutolf value of precperative ST, as
reported In-a previous study [17]. We used a propensity score-
matching strategy to minimize the efects of confounders on the
assatiation between precperative 5T and POI and cal¢ulated
propensity scores for 57 as derived by the logistic regression
model. The propensity scores were derived using age, sex, BMI,
comorbidities (HD and COPD). PS5, Alb level, HGS, and HAD
depression, Patients were matched by a catiper width of 0.2
standard deviabions of the logt of the propensity score.

Alter propensity score-matching, the Mann-Whitney L test
for continucus variables and the chi-sguare test lor categorized
varlables were used to compare background variables. between
patients with 5T <6 h/day and those with 5T =6 -h/day. Loglstic
regression analysis was performed to Investigate hetween
protonged preaperative 5T (5T =6 h/dayl and POIL and we
calculated odds ratios (OR) and 95% confidence |ntervals (C1).
Mareover. recetver operating characteristic (ROC) curve analysis
wias performed to ientify the optimal cutoff value of precperative
5T to-predict POH and its sensitivity and specificity in all patients,
Continuous. and categorical variables were expressed as madians
[interquartite range] and number of patients (%), respectivety, All
statistical analyses were perlormed using EZR version 1.6 (Saitama
Medical Center, Jichi Medical University, Japan) [25] and p < 0.05
was consicered statistically significant,

Results

Of the consecutive 155 CRC patients, 21 were excluded
because of the need for assistance in walking (n = 5). cognitive
dystunction [n = 5), simultaneous cancer (n = 4}, palliative surgery
{n = 11, benign tumaor or metastatic cancer (n = 4), and missing
IPACY data (n = 2). Finally, 134 patients were included in the
analysis. Furthermore. after propensity score-matching. there were
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44 patients in the 5T <6 h group and 44 in the 5T =6 h group, for
a total of 88 patients (Figure 1),

Table 1 shaws the characteristics of all patients, including those
with 5T <6 h/day and those with 5T =6 hiday. There were 30
(67.2 %) male patients. Additlonally, B8 (65.7 %) patients had
colon cancer. 41 (30.6 %) with rectal cancer, and five (3.7 %) with
multiple CRC. There are 112 (83.6 %) patients with PS5 0, while
47 (35,1 %) underwent open surgery, Lastly, POl cccurred in 16
patients (11.9 %)

Table 2 shows a comparison of background variables between
patients with 5T <& h/day and those with 5T = &/day after
propensity score-matching. Mo difference was found in all
background variables, and the number of patients with POI was
significantly higher in patients with 5T «6 h/day than in those with
SB <6 h/day.

Table 3 shows the results of logistic regression analysis after
propensity score-matching to investigate the relationship between
prolonged preoperative 5T and POI. Prolonged preoperative 5T
was associated with POI (OR; 5,40; 95% CI 1.09=2660; p =
0.038).

The ROC curve analysis indicates that the area under the curve
(AUC) was 0647 (95% CL: 0,502-0,780), and the optimal cutol
value of preaperative 5T to predict POl was & hiday (sensitivity
68.8 %. specificity 64.4 %) (Figure 2).

Discussion

The present study indicates that prelonged preoperative 5T
was associated with the incidence of POI after adjusting for
contounders in patients with CRC. To our knowledge, this is the
first study to investigate the association betwean prolonged
preoperative 5T and POl in patients with CRC. This assoclation
was found even after adjusting for risk factors reported in
previous studies [, A, 12-14]. Exercise pramates colonic motility
in healthy individuals [26], Moreover, walking the night before
surgery reduces postoperative time to first flatus and defecation,
and decreases the incidence af PO in patients with gynecologic
cancer [27]. Furthermore, as people age, those who tend to be
segdentary defecate less frequently than do those who are more
active [28]. In the present study, 5T, rather than the amount of
precperative PA, was associated with the incidence ¢of POIL This
suggests that a longer 5T, rather than less preoperative exercise,
may decrease bowel movement and increase the incidence of POL
It has been shown that moderate to vigorous-intensity PA (MVPA)
and light-intensity PA (LPA) decrease annually starting in the 70s
[29), which s the median age ol the participants in this study. In
addition, a meta-analyss of risk factors for CRC reported kow PA as
a risk factor for CRC [30], suggesting that patients with CRC may
be less physically active than the general elderly population are,
Therefore, the study suggests that reducing 5T is better and easker
than increasing the amount of PA s in patients with CRC over 70
years of age, and an approach to reduce 5T is impartant in clinical
setting for patients with CRC.

The present study Indicated that the cutoff value of preoperative
5T to predict POl was & h/day, and its sensitivity and speciicity
were 68.8% and 64.4%, respectively, Previous studies measuring
5T by IPAG have demonstrated that individuals with 5=10 h/
day of 5T have a higher risk of developing metabolic syndrome
than that of individuals with less than & hiday of 5T in adults [31].
Additionally, those with 5T 26 hiday on non-working days have
lower vascular function than that of individuals with 5T <& h/day
[32), Theretore, 5T greater than & h/day may increase the risk of
developing the disease and result in functional decline. Although
the cutoll value of preoperative ST obtained in this study is low
in both sensitivity and specificity, we believe that it is clinically
refevant. In addition, previous studies using the IPAG fo evaluate
5T have reported that the cutoff values of 5T to predict frallty
and sarcopenia were 7 and 8 h/day, respectively [33, 34], and
precperative frailty and sarcopenia have been indicated as risk
factors lor postoperative complications in patients with CRC [35,
36). Therefore, the risk of FOI due to prolonged ST may ocour
even before sarcopenia or frailty because the cutoff value for ST
to predict PO in this study was 6 h'day, which is shorter than
that in previous studies, However, the mean 5T assessed using
an accelerometar was 524 min/day (approximately B-9 h/day) in
cider lapansse adults [37), and the median 5T assessed using the
questionnaire was 5 h/day in all patients in this study (data not
shown). It |s possibie that 5T in the present study, as evaluated
by the guesticnnaire, was underestimated, Therefore, the actual
cutoff value of 5T may be slightly higher, but assessment by the
questionnaire is simple and potentially wseful,

The present study had several limitations. First, it was not
possible to strictly define PO because of the retrospective

nature of the study, Thus, the Incidence of PCI might have been
overestimated, and future prospective studies are needed.
Second, this study had a small sample size and wsed propensity
score-matching rather than logistic regression to adjust for
confounders. As propensity score-matching cannot adjust for the
effects of unmeasured confounders, causal relationships cannot
be concluded In the results of this study, Third, evaluations of
precperative 5T were conducted wsing a questionnaire that tacked
objectivity compared to an evaluation with an accelerometer,
Future studies that use accelerometers should provide more
detailed data. Fourth, the [PAQ could not be used to evaluate
LRAL Since LPA decreases as 5T increases but MVYPA changes little
whan 5T is divided into guartiles [38]. LPA may be a confounder
in the association between 5T and POI found in the present
studly, Finalky, although PCA in this study was defined as CD grads
= 2. actual occuwrred POIs were only CD grade 2, Therelore, the
relationship between pralanged precperative 5T and POI should
be interpreted with caution, as it may not be observed in more
severe POIs (CD grade = 3).

Conclusion

In CRC patients, prolonged preoperative 5T s a risk lactor for
POA. Therelore, reducing precperative 5T may play an impartant
role in preventing PO,
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Table 1. Characteristics of the study participants

Cnerall Owerall 5T =6 hiday
in=134) in=134) {n=53)
Age, vears 7163, 771 7064, 77] 72 [63, 78]
Male, n (%) o0 ia7.2) 53 (65.4) 37 {69.8)
B, kgim® 22301948, 247 230306, 247] I1.3[19.3, 244]
<185 11 (8.2 4 (4.9 FOED
185 <, <250 91 (6749 57 (70.4) 34 (84
250 = 33239 20(24.7} 12 {226
Cancer site, n %)
Colaon B8 (65.7) 51 (B30 37 (698
Rectal 41 (30.58) 27 (33.3) 14 {26.4)
Multiple 5(3.7) 337 2 (3.8}
Stage, n (%)
] B 6.0 4 (4.5 4 (7.5
1 0049 15 (18.5) 5 (9.4}
2 A9 (36.6) 33 (40.7} 16 {30.2)
3 a6 (34,3) R 24 {453
4 11 (B2 7B 4 {75
P& %)
4] 112 (83.6) 68 (84.00 44 (B3.0)
1 22 (16.4) 13 (1600 S7.m
Comorbidity, n (%)
HD 14 (10.4) 8(9.9) Bi11.3)
CoPD 4 (3.0 137 10(1.9
;ﬁ‘gﬁiﬂrﬂ pdominel 30224y 13060 1732)
Alb, gfmi A0[37,43] 40[37 42] 4.1([38 43
PA level, i (%)
High 17 (127} 14 (17.3) 357}
Moderate &4 (47.8) 41 (50.6) 23 (43.4)
Low 53 (39.8) 26 (32.1) 27 (50,9
HGS, kg 27002000, 329] 269201, 326] 27302001, 33.7]
HAD-gdeprassion, point 6[4.9] &[4, 9] 64.9]
Surgical type, n (%)
Cpen 47 (35.1}) 24 (29.6) 23 (43.4)
Laparoscopy BT i64,9) 57 (70.4) 30 (56.6)
Stoma craation, n (%) 11 (8.2} 5 6.2} 6113

Operative time, min - 271 [201. 330] 275 [200. 339] 264 [205. 311]

Blood loss, mL M5 38021300 34 10, 268)
In-out balance, mL 15201146, 1876] 1540 [1143, 1906] 1436 [1170. 17%4]
POH, n (%) 16 (11.9) 516.2) 11 (20.8)
Postoperative LOG days 12 (10, 18] 12 10. 18] 13110, 20]

Continuous variables are shown as median [interquartile range]
and categorical variables as numbers (%).

5T. sedentary time: BMI. body mass index; PS5, performance status;
HD, heart disease; COPD, chronic obstructive pulmonary disease,
Alb, albumin; PA, physical activity, HGS, handgrip strength, HAD,
Hospital Anxiety and Deprassion Scale; PO, postoperative ileus;
L5, length of hospital stay

Table 2. Comparison of characteristics between patients with
5T <6 h/day and those with 5T =6 h/day after propensity score-
matching

5T <6 h/day 5T =6 hiday

0= 4d) = 44) P value
Age, years 7063 78] 73 ([64. 78] 0.625
Male, n (%) 31 (705 28 (63.6) 0651
BM, kg/m? 21,7 [20.3, 23.8] 214196, 25.0] 0.757
<185 2 (45) 4191}

18.5 =, <250 a5 (79.5) 28 (63.5)
50 = 71a4) 12 (37.3)
Cancer site, n (%) 0.500
Colon 25 (564} 30 (68.2)
Ractal 17 (38.8) 12027.3)
Multiple 2 (4.5} 2(4.5)
Stage, n (%) 0.058
0 2 (4.5} 30(6.8)
1 104227} 51011.4)
2 19 (43.2) 11 (2500
3 9 {20.5) 211477
4 4{9.1} 4.09.7)
PS5, n (%) =>0,999
n 37841} 37 (84,7
1 71549 71159
Comoarbidity, n (%)
HD 5{11.4) 4(9.1) =099
COFD 2445 1{2.3) >0.999
E;‘g‘;gi ?.;?ﬂm‘“a* 7 (153 15 (34.1) 0.084
Alb, g/ml A0[38 43] 40037 43] 0.208
PA level, n (%) 0.102
High 7159 3 (6.8)
Moderate 23523 18 (40,9
Low 14 (31.8) 23 (32.3)
HGS, kg 8.2 [21.9,330] 25.2 19.7.334] 0.488
HAD-depression, point 7 [4, 10] & [3. 9] 0.402
Surgical type. n (%) 0.077
Oipan 12(27.3) 21 (47.7)
Laparoscopy 32 (727} 231523
Stoma creation, n(%) 3 (6.8) 5(11.4) 0713

Ciperative time, rin 263 (195, 289] 260 [204. 315] 0.79E
Blood loss, mL 26 [11,101] 37 [12. 280) 0.352
In-out balance, mL 1485 [1131,1762] 1504 [1195. 1846] 0.783
PO (%) 2145 G{20.5) .04%

Continuous variables are shown as median [interguartile range]
and categorical variables as numbers (%),

ST, sedentary time: BMI, body mass index: P5, performance status:
HD, heart disease; COPD, chronic obstructive pulmonary disease,
Alb, albumin; PA, physical activity: HGS, handgrip strength; HAD,
Hospital Anxiety and Depression Scale; PO, postoperative ilews

Table 3. Logistic regression analysis to investigate the relationship
between prolonged precperative 5T and POl in matched patients
Dependent variabde OR (95% CI) P value
5T 26 hiday, O=no 1=yes 540 (1.09, 26.60) 0.028
OR. odds ratio; Cl, confidence interval; 5T, sedentary time

| Eligible patients {n = 155) |

Excluded patients(n=21)

+  Meed assistance (n = 5)

= Cognitive dysfunction (n = 5)

= Simultaneous cancer (n = 4)

*  Pallistive surgery (n= 1)

*  Pathology results showed benign
turnor 0F metastatic cancer (n = 4)

*+  No IPAQ data (n= 2)

| Included patients (n = 134) |

Propensity score-matching

ST <6 h group {n = 44) | |$T26Ilsmup(n-44) |
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Figure 1. Flow diagram of patients
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Figure 2. ROC curve to predict POl using precperative 5T, Area
undar the curve was 0647 (95% I 0.502-0.780).
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(Should the ‘epilepsy’ concept be expanded?
: A proposal for ‘non-paroxysmal epilepsy-
related disorder’ .)
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(Should the ‘epilepsy’ concept be expanded?
: A proposal for ‘central neuronal discharge
disorder’ .)
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Eif, Lo [XEEEE] CM T MEfuoRF s,

WSEE BRCAMGES BT 2023108218 (1)

—BETAHAMERS (TEARE : BRNSEOE»
(A clinical classification of amnesia attacks
in patients with transient epileptic amnesia)

e

11 s PRS- MRl
1) FER A RE S RAT R O

=1

=1 TR E (Transient eplleptic amnesia; TEA) 12, —B#
OREEFESFRSTINEEERTAADMRETES, TEAICE
BN _DOSHNEICERE S RERRECRBILSHT S, 20—
Di2Accelerated long-term forgetting (ALF © HIEEEIGERTE) T&HL,
53— 2z Autobiographical amnesia (Aba : BRI THS, N
TREREBIHERTL 2D CNETCHET N TEALMOBEHR,
WICTEARFIC VT RLS,

5]

HED MENEPAE] TERLCTEADMES COTEATEDNS -
SRMERNTS. TSI, TEARMBDMRSHTIEROSES TRENTLT.
ENSOHRSRAD. S ANE - ¥EYS, FAENSREOR
mERTLS. Fh 4E (ESEER—FR ORFERRr S, 1R
?ﬁ:ﬁimmdﬂﬁﬁﬁituﬁ.

1o

BEFRESFIM A, TEARME AR R Z MM T o T hS, ()
pure amnesia type, {2) topographical amnesia type, (3) datestime
amnesia type, (4} lamily/home amnesia type, THS.

[ i) )

(ORFTE, BEEENEOMS I SHIMAIC S TOERL L
CECESC TOMOBEROITHIERT, SRVET S REES0
HEEHEROTH S, MEDA MBS, (26,
ERLWOARLAERTORMOERCENEE TORMT S S
SRUETHS (HAOERY), —R5ICE. wpographical amnesla (2
BRI R M O ER T TR D EN S, TEANE
Sie—AMTHES. (3 EMCERTEHBMINSEIESRETED
(AMERS), ()2 ERCEEPESIANSE{ED (REShL
PRICED)RETED VBOERE). (NOREPILENE & (Mo
An) BRORRICEEFRSREOD, () (3) (ORERC RSB
MBEBICHATE < foth, MEERELTRECACENERYEY Z&n
0

MI9E BEmERETs W KUSECA2IE

Pure autonomic failure TRAE L I-#16F&IC
ERASIEE T EE LtV E—IMERIDHE

(A case of dementia with Lewy bodies
diagnosed about sixteen years after the
onset of pure autonomic failure)

ERRS, mERee

1) G EEEm PR RERE
AR il Tl s
) AERXFAPREFEATEWNSE LN

|En]

Lo —a SR ERE (DLB) OFEERICRE LR EESE - AunnE
EEETNT VS, LLERTHNEE (RED) SmwEL M i
O RIEN S,

[H3#%]
ERCTRELEDIBD | HEEELTOT, TOEESEEEM LD

WESEFRS ML, NHMEENET IS0, MEEEEL TOH
Rt 20T Bl T 5. BESLFARMBSEES T SRS WSS
REENL.

[E8]

TEMET | TORMOMEE, X208, iU TETLEER AH R
SRR A, KRB, ASRicHMRaEE s TEAL
fz, TOBEHTHEOIESFESLY, VIRESIERREET S
g, U DREPSOIETRBICES ok X108, SRndErge
forosh, AW - BMBMNEEEELLE. AREORRLEES sy
EREME G, 6%, AR - BWEMTHESE LT [BES DWW
HEMSENEC L IETREDE] SR N BossgEdmnsg
HRA s, -3 BFASREOESENLSfEEIHERELE
HEROERTEY, L—TRORNOEAFENEESNL. T0
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A patient who had suffered from syncope
for over sixteen years

due to pure autonomic failure with Lewy
bodies and focal impaired awareness
seizures
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In 15980, Kenji Kosaka proposed the concept of “Lewy body
disease’ |, based on research into twenty autopsied cases. This
concept subseguently became well known worldwide, and it is
now recognized to include at east four clinical subtypes; dementia
with Lewsy bodies (DLB), Parkinson’ s disease, Parkinson’ s diseass
dementia, and pure autonamic lailure (PAF) with Lewy bodies,
[HaE]

A case of DLE with syncope, which was - iollowed up under
various diagnoses, Including orthostatic hypotension, diabetes
metitus-induced: avtonomic neuropathy, bradycardia associated
with atrial fbrilation, and finally PAF with Lewy bodies, lar mare
than sixteen years s presented. The study was approved by the
?I:hl;i Committes of Kamiida Dallchl Genaral Hospital,
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| conslder that it was possible that Lewy pathology allected
the distal axons of the postganglionic cardiac sympathetic nerve,
resulting in the onset of syncope, and that it was almost certain
that Lewy pathology had contributed to his syncope because
the syncope occurred situation-dependently. On the other
hand, several ather clinical findings indicatad that local impaired
awareness seizures also contributed to his syncope, as well-as
PAF with Lewy bodies. Furthecmaoe, a potential third course’ of
Lewwy pathological progression are discussed based on the clinical
finchings obtained at my department in this case. as bwo courses
have been postulated for the pathotogical progression of DLB. This
‘third course’ of Lewy pathologlcal progression may induce PAF
with GLE (PAF-onset DLB).
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Transient epileptic amnesia-related
symptoms may be prodromal symptoms
of dementia with Lewy bodies: The third
case report in the literature
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Transtent epileptic amnesia (TEA) Is 2 special type of mesial
temporal lobe epilepsy, and patients with the condition often
exhibit bwo other types of memory symptoms: accelerated long-
term lorgetting (ALF) and autobiographical amnesia (AbAL We
have aiready presented two clinical cases in which the patients
showed symptoms of ALF and/or AbA without suffering any
type of epileptic seijzure, including amnesia attacks, Based an
these cases, we proposed a new clinical entity, which we named
“transient epileptic amnesia complex syndrome (TEACS).
Furthermare, we atso reported that both cases of TEACS were
probably complicated with very early stage (the preclinical or
prodromal stage) DLA.

I5is)

I present a third case in which a patient with TEA was
complicated with early stage DLB. Also. a Publed search using
thie search term “Lewy body™ apd ("epllepsy” or "eplleptic™)
conducted,
etz oo

The study was approved by the ethics committes of Kamiiida
Dalich: General Hospital (Magoya, Japan).

(W) (%)

Only four cases in which DLB and epllepsy probably co-
occurred and detalled clinical findings were described have been
reported (including aur two TEACS cases). The present case is
the third case reported in the literature in which a patient with
TEASTEACS-related symptoms was complicated with early stage
LB, All of these cases were reported by us. In these theeg cases,
the symptoms of TEASTEACS preceded the apparent onset of
LB, Based on the three cases, including the two cases of TEACS
mentioned above, | propose that TEASTEACSelatad. symploms
may be prodromal symptoms of DLE.

ma20 DapEEEs f8 2023F11H258

Lewy pathology may cause late-onset
epilepsy of unknown cause (LOEU)
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Transient emleptic amnesia (TEA) is a special type ol mesial
temparal lobe epilepsy, and patiants with the condition almost
always exhibit two other types ol memory symiptoems: accelerated
long-term forgetting {ALF) and autoblographical amnesia (ADa),
Dementia. with Lewy bodles (DLB) is the second-most commen
form of neurcdegenarative dementia, and its prodromal symptoms
are climically important,

73]

We present three clinical cases, In which the patients displayed
TEA-redated symptoms, sich as amnestic seizures, ALF, and Aba,
In addition to prodromal symptoms of DUB. In order to clarify the
camimanalities they sharad.
| TR ]

Thie study was approved by the ethics committee of Kamilida
Caiichh General Hospital (Magoya. Japan).
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To the best of our knowledge, there are anly theee case reports
about the co-occurrence of TEA-related symptams and prodromal
symptoms of DLE in the literature, and all ol them were Sescribed
by us. Based on these three cases, we propose the hypothesis
that TEA-related symptoms are refated to Lewy pathology, which
affects the newrans in the amygdala in the very early stagss of DLB.

Aiseikai Healthcare Corporation

We suggest that Lewy pathology may cause late-onset epilepsy of
unknown cause and that TEA-related symptoms may be prodromal
symptoms of DULB,
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An essay on the pathogenesis of transient
epileptic amnesia (TEA)
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TEA Is 3 type of mesial tempeoral lobe epllepsy whose main
symptom js amnesiz attacks. The mechanisms of the attacks
remain unclear,
(X&)

| present two hypotheses regarding the pathogeneses of TEA
attacks basad on my clinical expenience and previpusly published
stuches.
o8 ol

The study was approved by the ethics committes.
(Em/ a

TEA attacks often occwred upon waking and lasted for minutes
te howrs, 5o, It s not always appropriate to assume an epileptic
seizure is occurring theoughout a TEA attack because it would
frean that during the selzure the patlent was in status epilepticus,
We know TEA attacks sometimes ocour during everyday activities,
| hypothesize TEA attacks that arnise during everyday activities,
such as driving and playing the piano or goll. may be caused by
Todd' 5 patsy ol the mesial temporal lobes that persists after
a focal awarensss seipure (FAS), | cansider such TEA attacks are
caused by FAS, and not local impaired awareness setauras (FIAS),
because il they were caused Dy FIAS it would be impossibie for
the patient to perform complex tasks as described abowe during
the seiure. Another of my hypotheses will be presented at the
Mesting,
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Association between the Presence of the
Parasagittal Cyst-like Structure and Mini-
mental State Examination Score

Toshio Ohashi'. Ryo Yamamaoto™. Shinji Maganawa /.
Katsuyuki Ukai®

1} Department of Radiology, Kamiiida Daiichi General Hospital

21 Department of Radiology, Magoya University Graduate School of
Medicine

31 Department of Psychogeriatrics, Kamilida Dalichi General

Hospital

Abstract
Sumimary

The relationship between the presence of parasagittal cyst-like
structure (CLS) and score of mini-mental state examination (MMSE)
was iInvestigated, The group with the CLS showed significant lower
MMSE scores than the group without the CLS,
Background

A cystelike structure (CLS) in the subarachnoid space near the
supetion sagittal sinus has been reported In magnetic resonance
imaging (MR1) studies. It kas been hypothesized that the CLS might
result from. stenosis or impairment of waste clearance pathway in
the brain, However, there are no reports examining the relationship
between the presence of CLS and cognitive function, In the present
study, we imestigated the association between presence of CLS
aned mini-mental state examination (MMSE) scores.
Method

We retrospectively analyzed the patients who underwent
head plain-MRI, including whole-brain MR cisternography, for
dementla screegning. We excluded the patients with significant
maotion, hemorrhagic lesions (ncluding microbleeds), and narrow
subarachnoid space in high convexity. In patients’ age and MMSE
scores, ditferences between the group with and without CLS
were examined. Correlations between patients’ age and MMSE
scores were examined separately lor the graup with and without
CLS. Muitivariate logistic regression analysis was perlormed; the
outcome was defined based on whether the MMSE score was
higher or lower or equal to its median; the explanatory varabies
were presence of absence of cysts, patients’ age, and patients’
gender. We delined 5% as a theeshold for statistical significance in
the present study.
Result

Qut of 207 cases, 95 were excluded and 112 cases were
includad for the analysis. The patients’ age ranged from 66 to 94
years, with a median age of B3 years. There were 28 males and
84 females. MMSE scores ranged from & to 30, with a median
of 24, CLS were detected In 57 out of 112 patients, There was
no significant difference in patients' age between the groups
with and without CLS (P = 0.06). The group with CLS showed
significantly lower MMSE scores compared to the group without
CLS (P < 0.001) In the group with CLS. there was no significant
correlation between patients’ age and MMSE score (Spearman’s
rank correlation coefficient (Rs) = -0.178, P = 0,185), whereas a
significant nagative correlation was observed in the group without
CLS (Rs = -0.347, P = Q.001) The presence of CLS was determined
as an irdependent predictor for the lowser MMSE score (odds ratio
= 13.9, 95% confidence interval = 5.34 - 36,1, P < 0.001).
Conclusion

The presence or absence of the CLS showed significant
association with MAMSE.

The 51" Annual Meeting of the Japanese Society for Magnetic
Resonance in Medicine; Karuizawa, Japan; Sap, 24, 2023
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