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Abstract

Background:

Transient epileptic amnesia (TEA) is a type of mesial temporal lobe
epilepsy characterized by recurrent amnesia attacks. In 1998, 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.
It was also reported that 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 transient epileptic seizures are not.

Methods:

We encountered two cases of TEA associated with two types of
amnesia attacks. Therefore, we reviewed TEA cases in the literature
to clarify the type of TEA attacks that occurred.

Results:

Based on the extracted TEA cases, including our two cases, we found
that there are two main types of TEA attacks, and we discussed their
clinical features.

Conclusion:

We propose two main types of TEA attacks; ie., pure amnesia-type
and partial amnesia-type seizures. Furthermore, we also propose that
topographical amnesia mainly manifests as a type of amnesia attack,
rather than as a chronic memory disturbance such as ALF or AbA.
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INTRODUCTION

Transient epileptic amnesia (TEA) is a type of mesial temporal lobe
epilepsy characterized by 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 (¢) a clear response to antiepileptic drugs.® 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 transient epileptic
seizures are not.

Here, we present two cases of TEA, in which the patients showed
two types of amnesia attacks; i.e., pure amnestic seizures and
topographical amnesia. Furthermore, we reviewed the TEA cases
described in the literature to clarify the features of TEA attacks. In
addition, 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’ 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 detailed course of Case A
has been previously reported.® The study was approved by the ethics
committee of Kamiiida Daiichi General Hospital (Nagoya, Japan).

RESULTS (CASE PRESENTATION)

Case A (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 4 years
earlier, and he had experienced many problems at his workplace
because of his forgetfulness. He also stated that he had forgotten
many events, such as traveling with his wife a few months earlier,
undergoing surgery about 2 years earlier, and the wedding ceremony
of his daughter about 11 years earlier. EEG was performed, and sharp
waves were detected, which seemed to originate independently in
the left and right temporal areas. The administration of levetiracetam
was commenced, resulting in an improvement in the patient’ s
anterograde amnesia; i.e.. ALF.

In 200X+4, the ALF reappeared, and a pure amnesia attack was
observed 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 conversation. However, in the afterncon he asked his
wife what he had done in the morning. His wife was very surprised
and asked him some guesticns, but he did not remember going to
the barbershop, having his hair cut, or meeting and talking to their
friend. She said that his behavior had been quite normal that morning.
The dose of levetiracetam was increased, which resclved his amnesia
attack.

More than 2 years after that (in 200X+6), a second amnesia attack
occurred. The patient and his wife went to a hot spring with their
friends in his car, which he drove. On his way back home in the
afternoon, he took his friends home and then returned to his home.
After that, he went to a gym alone by car, before returning home
about an hour later. Then, he ate dinner with his wife. After dinner, he
was sitting on the couch in the living room, locking at a calendar for
a while, and he asked his wife what they had done in the afternoon.
According to his wife, he remembered going to the hot spring with
their friends and then taking them home. However, he did not
remember anything during the few hours between returning home
and having dinner. During this period, he was able to drive his car well
and talk interestingly.

Case B

A male in his late 70s attended our memory clinic with his wife in
200X. He complained that his memory had become faulty about 2
years earlier and that he sometimes lost his way in places that he had
known well, for example, near the subway station for his office, to
which he had been commuting for decades. During these episodes,
he would suddenly 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 recall what he had done for a few hours. He always
recognized these episodes well afterwards. His wife also sometimes
witnessed his episodes of amnesia. For example, (1) while driving
his car to a place that they had often visited he said, “We are going
straight here, right?”. She was surprised and said to him, “No, turn
left! What' s wrong with you?”. (2) One evening, he came back home
from his workplace and said to her, "What did | do today? | cannot
recall it”.

Cranial MRI did not reveal any abnormalities, except for relatively
prominent high-intensity lesions of the cerebral white matter on fluid-
attenuated inversion recovery imaging. Although his EEG showed
no evident paroxysmal activity, the administration of lacosamide
was commenced under a strong suspicion of TEA, resulting in the
complete disappearance of the patient’ s amnesia attacks. Based
on these clinical findings, we diagnosed him as having pure amnesia
seizures and topographical amnesia attacks; i.e., TEA attacks.

DISCUSSION

We reviewed articles regarding TEA, including those by Palmini AL et
al. (1992), Kapur N (1993), Zeman AZL et al. (1998), Mendes MHF
(2001), Manes F et al. (2005), Gallassi R (2006), Butler CR et al. (2007).
Hornberger M et al. (2010), Mosbah A et al. (2014), Cretin B et al.
(2014), Savage S et al. (2016, 2018, 2022), Burkholder DB et al. (2019),
and Shiozaki K (2019,2020)." 720 However, there were few cases in
which TEA attacks were described 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 two main
types: the “pure amnesia type” and “partial amnesia type”. The partial
amnesia type can be further classified into several subtypes, including
the "topographical amnesia type”.

1. Pure amnesia-type TEA attacks



In 1992, Palmini et al. defined “pure amnestic seizures” (PAS) as
seizures during which the only clinical manifestation is the patient
being unable to retain in memory events that occur during the seizure,
despite their other cognitive functions and the ability to interact
normally with their physical and social environment being preserved.”
Most of the patients reported by Palmini were young (Table 1), and
their epilepsy may have had organic causes, but typical TEA patients
are middle-aged to elderly at the time of onset, and the causes of
their attacks are usually not obvious. Thus, the relationship between
PAS and TEA attacks remains unclear, but it is considered that these
types of seizures are closely related to each other and have essentially
the same pathogenesis. The TEA episodes that occurred in our Cases
A and B were very similar to PAS. Thus, we referred to this type of
TEA attack as the "pure amnesia type”.

In many of the cases reported in the literature, TEA attacks occurred
upon waking. On the other hand, there were also cases in which
TEA attacks occurred during daily activities. When pure amnesia-type
attacks occur during activities, patients can behave normally even
when they are performing difficult or complex tasks, such as driving,
playing golf, or having a conversation. Hence, it is common for none
of the people around a patient during an attack to be aware that
the patient is experiencing abnormalities. After an attack, patients
recognize that they cannct recall what they did for minutes or hours.
Some typical examples of pure amnesia-type attacks are described
for our two cases.

2, Partial amnesia-type TEA attacks

A feature of this type of seizure is that during these seizures patients
usually find that some or most of their memories have been lost, eg.,
they cannot remember information about the date/time, their family/
home, or familiar places. In addition, during such seizures patients
often notice their memory losses and/or are sometimes aware of
difficulty remembering new things. In other words, patients are usually
able to realize that they are experiencing an abnormality due to
memory loss during these seizures. Therefore, repeated questioning
of other people is often cbserved during this type of seizure.”

On the other hand, in pure amnesia-type seizures neither the patient
nor the other people around them recognize that the patient is
experiencing abnormalities during the attacks. Thus, repeated
questioning is not observed during pure amnesia-type seizures. Only
after the seizure, does the patient realize that they do not know what
they have done for minutes to hours.

As elements of the patient’ s memory are lost (partial memory loss),
we referred to this type of TEA attack as the “partial amnesia type”.
Furthermore, based on the lost elements of memories, it is possible to
classify partial amnesia-type seizures into at least 4 subtypes: i.e., 1)
the “topographical amnesia type”, 2) the “date/time amnesia type”, 3)
the “family/home amnesia type”, and 4) other types.

During topographical amnesia-type attacks, patients temporarily lose
track of their locations and forget how to get to destinations that
should be familiar to them. After they recall their location and/or their
intended direction, they usually remember the episodes of amnesia
well. Some specific typical examples of topographical amnesia attacks
are described for our Case B.

During date/time amnesia-type attacks, patients temporarily cannot
remember the current year, season, month, day, or time. For example,
a patient repeatedly asked his wife what day it was. In scme cases,
the patient could not remember their age. On the other hand, during
family/home amnesia-type attacks, patients temporarily cannot
recognize their family members or their own home. For example, a
patient woke up and found some strangers (her family members)
there and herself in an unknown house (her own house).

Each subtype of partial amnesia-type attack may occur together with
other subtypes of attack, or one subtype may occur independently.
On the other hand, pure and partial amnesia-type seizures cannot
occur simultaneously. However, both seizure types can occur
independently at different times.

3. Topographical amnesia: a seizure or chronic symptom

In general, topographical amnesia is referred to as one of the chronic
sequelae associated with an acute stroke or brain hemorrhage. The
topographical amnesia associated with TEA (TopA) is also usually
described in the literature as a chronic symptom, as are ALF and AbA.
TopA was defined as difficulty recollecting the layout of previously
familiar environments and/or a failure to recognize previously familiar
landmarks and locations.?® However, in our case B, TopA was a
transient symptom. Several other similar cases have been reported
(Table 1). We speculate that both scenarios are possible. In cases in
which TopA is described as a chronic symptom, it may be explained
as a consequence of ALF and/or AbA.

4. Limitations of this study
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(1) In order to classify TEA attacks, 23 TEA cases were examined in
this study, but this may not have been sufficient.

(2) The frequencies of each type of TEA attack should be elucidated
in the future.

(3) Other subtypes of TEA attacks may exist.

We consider that it is important for clinicians to distinguish among

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

these conditions earlier and more accurately.

CONCLUSIONS

1. Based on our clinical experience and a literature search, we
classified TEA attacks into two main types: “pure amnesia type”
and “partial amnesia type”.

2. When pure amnesia-type attacks occur, neither the patient nor the
people around them recognizes that the patient is experiencing
abnormalities. Only after the seizure is over, do patients realize that
they have lost their memories.

3. When partial amnesia-type attacks occur, patients usually notice
that some or most of their memories have been lost, and that it
is difficult to remember new things. Hence, repeated questioning
of other people with queries such as, “Where am 7", “What day
is it?", and "Who are you?", is often observed during this type of
seizure. Based on the lost elements of memories, we have classified
partial amnesia-type attacks into several subtypes, including TopA.

4. TopA is usually described in the literature as a chronic symptom,
as are ALF and AbA. However, we consider that TopA mainly
manifests itself as an attack, rather than as a chronic memory
disturbance such as ALF or AbA.
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TABLE

Table 1. Examples of TEA attacks described in representative reports
including our 2 cases

e/ | Examples of TEA attacks Type of
IsnMiher 1 Asgex descFr)ibed in the paper ar\ﬁr)wesia
She had no recollection
Palmini(7)| 1|30 F whatsoever of her Pure
conversation.
She suddenly realized that
236 F she had a blank in her Pure
memory.
He realized that he had no
3|44 M| memory of what he had Pure
done.
She had no recollection of
af 2 F what she had done. Pure
He had no recollection of
how he had reached the
222 M place where he had parked Fute
his car.
Kapur ) | 1|63 F She fforg(_)t the name of a Partial
amily member. Gamity/home)
She could not recollect
having visited her daughter.
"I don't know where | am.” _
2|67 F | She experienced sudden- Partial
onset disorientation froncy
regarding where she was
and why she was there.
She could not recognize her
3|61 |room. husband, or children. Pure
She forgot what she had Partial
jUSt done. (family/home)
He has no recall of events P
Zeman (3) | 1 | 63 M| during the attacks. "l am Partial
not sure where | am." i mops)
2|73 M|"What are we doing here?" | (TopA??)
He developed amnesia .
3|60 M| regarding recent events, Partial
familiar faces, and places, |"™™"m =T
He asked his colleague
Mendes(8)) 1.(45 M what had happened bgefore. Fure
She forgot the fact that
2|71 F| shehad justbeentoa Pure
supermarket.
"Where are we now? Why
374 m did we come here?" He did Pure
not know what they were | nd Topa also?n
going to do.
She experienced
discrientation episodes
Manes (4) [ 1]59 F during which she felt (TopA??)
muddled about her
surroundings.
He experienced significant
Butler (5) | 1|58 M| new difficulties navigating (TopA??)
around his local area.
She experienced loss of
2|69 F| memory about events of (Pure??)
the past few days.
‘I've lost it. Where am I? ;
3|55 M What day is it?" tdat[-/':r?cfglrilmpm
She experienced episodes
Bmk?? loer .y | 50 & invol\?‘mg an inabiﬁty to | Partialamiy
(1A recognize family members. hemel
Sh('?;?k' 1|70s M| (described in Japanese) {;Ffrg':llgg’%)
Sh('?;?k' 1 |60s M| (described in Japanese) Partialropa
Ukai Aleos m I-rl]e asked h_is wife whaF he Pure
ad done in the morning.
He sometimes lost his way B
B [70s M| to places he had known partial
well. "What did | do today? e

Partial, partial amnesia type; Pure, pure amnesia type; TEA,
transient epileptic amnesia; TopA, topographical amnesia type.
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[ThAMERS] ORET BUESHSOBICHVWEELGR
EBEARBEINOOH2[—BUTANAKERR(TEA)], ZNICEE
T& 9 B [accelerated long-term forgetting (M1 E& R H R ] -
[autobiographical amnesia(BE8IEF) ], & SICTEAEREOELEE
Rk Ufc [—BUT A VSRS E G AEIREE (TEA complex syndrome;
TEACS) ] DEZPZDER, BOI—DOEEGRFEETHS [ZILYNA<—
FIELIT AN A ERHIRES (epileptic cognitive impairment resembling
Alzheimer disease; ECI-A) | ICDWT, BEEI=ZSTERH UK,

: e
—BETADAMRE, NENERRES, BEHES, —BiCAb A
BRSEOSERE, FILYN I—FRELTANAMEIRE

HEEE:

With the increase in the number of elderly people with dementia,
the importance of the following two types of epileptic amnesia
is becoming increasingly recognized. One is transient epileptic
amnesia (TEA), which is known to have a high frequency of
complications such as accelerated long-term forgetting and
autobiographical amnesia. Furthermore, the definition 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 of which are presented along with
cases experienced by the author, as well as TEACS.

Key words:

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

FLshIC

[ (amnesia) | &3, BBEROEZNICIE GEDOHhOREESECLT
EENED D &) [EEEEO—DT, —EHHOILY — FEEP—ED
BRICET 3EHEREIADNS - EN2T LI THD. —MOTE[EL
LHDEN] OBERTHEATNTVS,

IV —NEEEE, AR (53 ERLEOEEN RO D) | & [F
AMRE (HDRHRLEORENTERL - —FHHICEITHTCEN2) ]
[CoMmENs (EIRMERF, [SCiEEE] » LIRECEES] T3 .

FTRIATCERE (/ DN\D 58 TH A [FREi 3, KICESTZ[E8
HHE] TIREDNS T &2 NN (KT CEE), BSE]l TlrEhnzl,

1. ThhhAREEF?

[TADAMRE] &3, LD [T H, TADAMEBRICE>TRED
Z3H0THD. [TADAERR TRUEENSLVLOE, REPLED R
HEE - ©53SWRE] CHITILBEETH D (BT £55&0, BE
BEDEOHICEETERL) . LD IAFE (gland mal) | ¥ MR8
HEFEE (focal impaired awareness seizure; FIAS) | TlE, FfErhid
MELT, RIERICLEREENBIUET S ENH5, LT, COBD
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LREMNT EHZN (BEOEHES TELENE >TL3BEE5H35
LW, BERETHNE, BRITUNARAERBROBSICHONZE
SIHREELTVAIES S,

FEOEERIBRETH 2 [TADA] BHFETD. TNE[—BETA
MRS (transient epileptic amnesia; TEA) | &LILY, SAEDRAEE
BEOENICHVERZHONEUNTRBINTIBEEDHDILIICH
2 TEAICDWTREZER|ICL T LLEHT 3.

#5585 EIXTREL, BREEEED (activity of daily living;
ADL) DEEZSTRIOEAEDBRNIET T2 7)Y/« 7—¥& (Alzheimer
disease; AD) [CEELILIE [TADAMEE] B, CTNEEFHSIK[AD
BLTANAMRAES (epileptic cognitive impairment resembling
Alzheimer disease; ECI-A)] £@82 LTHRE LI, EC-ABRE L,
[CRAEZBRCHBVTCEERER (B THHOT, EC-AICDVWTHE
ZRIIC LT#INT 3.

2. —BETADAMEES (transient epileptic amnesia; TEA) &(& ?

TEAERRBEN GEMEM) ELTEBING, [—BUOREEFEE
FERET HRAIRABECANADRHRI] LT H0NRDELETHS D,
TEADBRZHEENMZEINTSY, (1) BUELBRENEERSHEE
IV — R (TEAFE), (2) RAERORAMECTRBUADEREL L,
(3) TAHADIRIL, D3RGEEICTDDESNE?, TADADIRNL
ElE, ORGEFRR, QDI 1 TOTADAREEDEFE, @M TADAE
(antiepileptic drugs; AED) MBREARE, A —DLl EHBTETHS,
[fthDF A FDTAHAFEIE] DZ < IFERFEETHH. TEAREOZ
HESRELAORIRT, HANICIEEES - FRPCEEDTLNEL, R
fEEOBRACEIDREBHEDNTVA T LCRH <. BHRNICIZFEE
ROBEDTHIERTEIAES DL,

TEAICIZASHBIG DO - RN R BHICEERICE
#9 B, —Dld [accelerated long-term forgetting (ALF : i@y RERE
=) THY, B5—DIF [autobiographical amnesia (AbA : B{c#{E
=] THEY Zolsh, TEAREESL ZDDISMEIECIEREE (ALF & ADA)
ZTEABIRICSH TERFLLTRD L5 5.

A TR TEADMAPHSIZZ L HSN2DICH L, BHETEIHHD
MRHFSZHRTBFIROBTERL<ASNTLID LFEVHL. BRIEM
ERRUDDTEAEREORBPHBERGEEH L, S OICTEAERED
B2EIR U [EREOTEAGERE) |, Ta05 [—BETANAMRS
HEAERE (TEA complex syndrome; TEACS) | ZB7T L, ZOEZPHE
RAEOHEMY, RRZHELEICDVTHENT D%

3. [TEA| BREFIORT

JER : 60mICETE, B CESH SBE{EL TS IM)

[#5265E3F] BOSN, BU-LFLBE-T

[4£EFE] SHETH>IENS0RABEICEESRER > THERL TRET
TR, FHIFEEL TR, BEO°TABS L.

[IRAE] 200X-4F, EEHNBEOYSNPLEBEERBREMUODLIIC
ol BBETHERADBICEZDLGWIEPHETEBED S TILA
BRETLLIICH . BEHCARUEERER I —EZZ LD
[BEHUL] EVWSBZEiTH o, 200X-3%, BIRAEEEERE/I—%
FRURH, BRICIEEG L] DRTH >, 200XE, PREUELY
SNELNM UL THEREIEE B

[FfiE] BEFADYSNERRELBRELTUVE. #IRRE, #rBRICR
ERFBIRITELIECE, HBRRIICESEESHFOI Y —MTiT
CEBEERLERBLTVEN 2. &, BN (B8R FHEREULZ 45
BADEEDREEELTVAI AL, SIZIE, 6 FaiDES
O3I—0Ow/ET, 8FERIOT AU NNKRT, 1EAIOROBBEIDNEE
2<{EBNMVEDZETH 1.

[BEME] H20 - SEENEERERDSNGED oz, MEEERE
SEHMRIFE CHRICEBERDEN > 1o MMSE(F 29 (R245-1) T,

THFERECRESRET A MIEETH >z, MEEECREGHIILIE
HEEERRRE T IRAEMIEERDIZ,

[BH cBEER] BESNMBREREILY —RIFEETEEVLY, 8
RALFPADAN R SN A T EPREFREN S, TEABEDRETH ST
BEMNBVNERZH LIz, AEDERS Licd TAFFALFIEBRiEL,

SEMBUELURE. BETO S TILEEIE oo, MMSEIZ3057 - B
BIERELE. UL, —EXbnicREEEuiEn .

AEDEEZERBLICRIF, BREEFDEEVRIECTDIERTE >z L
LU, #3%R, BUBEM#EINTULCEMDSY, BUALFICE
BEENBHOND LS (CHE Tz 200X+H44F, BINDRSFE (TEAFEE)
HROS5NE. B0, HZBRBEEREICT >z, KETIRBAICZTA
DHEEDRAERL, FEOEADEZOHTIATREEZE VAR, RER,
BERGFEIC[SBOFRP, B-o>TAELTWZARSIF?] B, B
WEENEATHRVLO? | EEERULEY, BBFFRIDOEE <
WEDTETHIe. BELIETE, RAERSETE, BTRELEL
AT ERE, IRTERBLTLEGN oz, ZILENEE, BEXADF
O SHICIHEADEZERLSNT, RAPKEOEANSHEGEN
EEREENBL2TcEWVWD, AEDEBELUIECS, FOREBRSFHED
BRE®M, AIFBBEUBRILIE G2,

CODIREEE, ZO®2FEL HtE ULEBBIER TH - 12h, H3E0FE,
20BDTEARENRBO BNz, BELERR, BEOORAFELE—HEICIA
T, BENEGRIHETRRICT >, TORYE, BEFREAXZES
BECKUBITEE, BBILCEVE. ZEYBOZERIBHIEN, BEG
BTYVALLTSE, UEFPLVTHIRERCBURELE. ZARYEE
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BN, BERUELYIDOVIF—TLDBWTL, BEEZLIES<AL
vI—ETWEN, ZIC[SHOFE, Bo@FEELEARESF?] &
Bz, FLLNE, BEBERAKZBLBRICITE, ZOTAEEEICE
WBR B £ TORBEH 0, TOROHEE, BE&ICE—
ATEEEHG U TYLILTE, YRBER BN ETORENEDNT
Wee TOME, BEFEEICRELLAFEREL, HOERICHE<IBRR
SGh o lc&N D,

4. [—BETAHAMEETESIERES (TEA complex syndrome;

TEACS) | BE2IE2W\T

LFEDBREMTIE, WEDD4FELE GERPIRD 58FLL L), #55
FIEY — FAMSBRE NG 2/z. CORIFTEADRREZHELEE B L
TWhELL, %E%ETEA&L@;?&@% HHENGW. LML, B
BNZELFRETDBEOZRCHENTE, BEIEMO LI SH [TAD N
RERE] ZRBSBVCENEETHY, FREOF SHFHEESRETS
HEEFEW.

COLSHRRICHLT, FESBLUTOREET> . ghbb, §#
SRENERTEGVWEF TS >TH, BALBALFPLADAN D SN,
BT R CAEDDEMM B EDN S, TORESTADAMEFICEST
ENHSHBIBEICE, [IREOTEA] (= [TEA complex syndrome;
TEACS]) S2HIL T, BEERET 39, [TEACS] OBEZIEE, 1BnE
Bl & S [CHREEY TIFG WV ERBEDAEFI D2 &5 K DIER O BE Z LI B 1c
HICEATHS 3.

LPEIBTRAEAILAIC D, ALF/ADADTEAFIEDRIBRERE LTELS
et ERE LIRS NFET 27, 2ESONDRY, BREAGALF/
AbABTEAFEIEICRIER U 1226 B DIEHIFRES TH Do ALF/ADANTEAF
{EICRIBRS BAEBIN. SOREDREGTHFET DN, FEHE (TEACS) =
REUIC LT, ERDEHEERT D ENHFEND, BBHIC, 2010
FIENS2016F12EFTO7FRHIC, BHEWZULICA4480DFEDS
5, BRUIc LERDBEEZHT2E (0.45%) Z [TEACS] L52HI LT WS,

Flo, BESREBTEACSOBKRZHBRZRN TERLTERLTWV S,
RERISALTVREINEEVNTSHS (R, XESHS5HXEULTSIA).

5. ALF&AbADRERFIRSR

ALF/ADADREIEEFIZ A TH D, HWERSE LT, ALFIF (RIEBR
HOMGENEREREOMHEQICKY) SEOEELHPEEENSHD
AR, ADAIRERLFEIOEE/ LS NTWEZEIERIE - BEEND
EHOFEERS, SEETDEEBELPTL,

ZzDO—7, ALF/AbA’E [ TADAFEDE DI BRORT] S8
REBTANAFMIEDEL, BRMIZDESDHIEDTHS . FIAS

TIRREEDORBES L FHERD I3 ORBICLIIEERENE LSBT
SIFEHR LT (BIEOD LRIDEEOPMEEEbELRS). Tl B8
FEFADHED [HICBHRBESNTLBVREENERICEECTLEZ] & &
ZBRERLZIN? REOENLEIEEZSNHBLH - BETHRE
(AbA) EULTWBY, TNE[ZOBSTEICEELTWE] SERY
RETHASDIN? DRI BEUHNLGRRIREY B, ALF/ADAFZLE
RO R TR RO RERE (continual interictal epileptiform
discharges) DEHERICE > TELED EEAANSENTIRIBLE
B30

ALF/ADADFAHEFFICE T 2EE S DRERNIE LN, FIERHO
REWEG, EX—EBTANARENE DTV THISMHMN - 1355
FRSHRIERZES ISR ULES, LWL DZ&(CirdY, ALFICH LTAED
PEMEHANZVDT, TADARENEIEHSNBLEESTHAEDD
EEANETND, SEOEFEREICKY FRGFEEQRIENEFTND,

6. TADFE{ T A b A 1t 58 X BE = (epileptic cognitive impairment
resembling Alzheimer disease; ECI-A}] &13 7

20095 (Clto5ld, TADAREEIRED SNBULL, BEMROREK
BHIRREIEES PADLOE T ZE L T 2180 TADICIEL L o 58518
BERE R SRS NS EROERNERS LI tlobCENE, ¥
BB TEAEE CHEN GREREL RO SNHY, WK EORESR
A5NY, AEDTRABHERENMERAICHELIZCENS, TADAEE
[CES5RWsubclinical G FRAFBRAO MR BRORENEICE D <R
EBEETHIAaEMAEVEHAILTVSY., 2021ECIoESTEESD
T—F, TOFEEEWH TEREL T IADELUTADAMRIES;
ECIA) ] @B LTHE LY. LML, CORE (EC-A) DFEISERT
[CR<BHSNIc L FEVEN. BBEMZLETR L D DECI-ADERKRIR
HEWRT Do

CORENLLBHINDIEEM> T, ECIADERKRZHEEZ (R
LicOTHE# L THEL (FR2).

7. [ECI-A| BERAEFIDET

FEB  706EAIE, B (CESHSEEELTSIA, Z0RORKEEE
BN

(M2HER] OBN, BY@F<Eo1

[EFEE] AFHEE REECHB. FRIIBBLTRIL, BEOTA
BSU.

[RARE] IRAE] 200X-4F, BOBENEEHBKLIICE 21z, 200X-1
F, SEHZOFFENICAKE - BOSNARERZZ LI, MMSEEZ30m -
HDSRIF26/ T, ADEEHITNT FRVILHRIET N, 200X, &
Mz U

[iER] EBFr - MRNEREBIIED SNEN o/, MAZIRE

CERBMRIBRE TEFICERERDBN oz, FRAV)L5mg /BZRAP
DHEHTT, MMSEIF295, MoCA (Montreal Cognitive Assessment)
(F24m (FEIRIC-1, EBiEM4-4, BEE-1) THol. MERETIEESR
ERHIEN 21z,
(Bl iamE] ADBESRARS) ORIMTFELEVEYETL, AR
PRI kT LTco

200X+14F, MoCADMAIFIF21RICEE LTz,

200X+44F, MMSEIF23m (R&8-1, FE-2, BEME-3, X&E-1),
HDSRiF21mEBIE LIz, BE12H, MHTORBORETENEHSN
o FEOERD, BEOUWUBERWVCER, BOOBZEODNY RH5
RUERE TREOBEZ(CAD 2 Jz. FBEEFR—2 L ULERBETAY RIS
I2THY, @ELIMTTBRIBOEN o/z. RICETLVEPES - Ky b
HRELL TV, BEEAY FITRT &, ZOFRFEMEICA o fce TORER,
BEGLEREY T, FROIEY—RERLERLTORL 21

REMEEREFTENE S (rapid eye movement sleep behavior disorder;
RBD) ¥ERERHTD BEYE (automatism associated with FIAS) hisEH 11,
2@ B 0lERE TIFAERIEICEREMRRZRO . ZHEERELT
AEDZE®RS Ulco

F200X+5%F, HEEETHIEIGL, BEBONTWICEELY DX
Ufce MMSEIF30RICEELTWE, CORENS, AERIFECI-ADT]
BEMDBL S E2H L (BOBENORED S8F#ICHERRFIASZREL T
H#E) . RRAIILORSEH-PIELE,

200X+65F, #E LY PEEORETHIFRHS5NT, MoCAIR27RT
Holta

200X+74F, BELY PREORETHER2LBLESNTLEL.
MMSEIE30R Cds o 1z

8. [Epileptic amnesic syndrome; EAS| & [TEACS] [ECI-A| DR

19924 |C Gallassi s (& [Epileptic amnesic syndrome; EAS] (EiR T
& TARNAERSIERR D) EVLVDSBIZERE L. CNBIE, N
FCICHSE SN TADAEDRERIECEERIORSZEZE LI TA
DNADIERZEBOI-BDTH S, EASOBRENE LTS ~ 5 (471ES5)
EHEFTND, Tabs, QRN D—BKORERERS, OREMR
HOEEEE, @TADAREE @AED DM, BIUGCRIKEETO
BEH, TH3Y BREHD4BVLSE] EVWS0IF, [GORERE]
FBHSNBVEEN UIELIESH S TH S,

EASOEEZIE, ZORMILBENSHND LI, LWBWLWBR[TAD A
B 'ZFENTVD, ERIE, BRENGEHREDFIASH (LIFUFALF
PADAZHESTEH) ZLFTNOOMEBHERICT T EICED. HBARIC
BAI G (ARD - REOD) TEAF (% < HALFPADAZE M S 1z 8h) EASIC
BF N2, ECIARTEACSE, ThAHAREERDIEICIFEASICEEN
BILICED. LU, TADAFEE (TEARE) 2380 5 LIBIDTEACSIE,
DR EDOOEHERLDT, EASCREFNBLT LLBSB3, Fe.
TADAFREEZRDIGVECIAENBOEQDEHER DT, EASICE
BENBVIED S BOIEBESORFELR, FEAEDFIASTHS).

EASOEEZE, TANAREEZLTLRL (2T BLLIEIOD) TEACSY
EC-AZZF Y, TALABERZEET ST TORSREERETSIC
FFRREFEETHY, TNHCREDE TITHEENESD, THDLS,
BELL-E2OEBFE< G20 TH 2. BEEIFITEACSEECI-ADEER-
HEZ L>DUIBELT, INSOITANARERE] ZREETBLEK
SCTRETHZ

Xk

1) Kapur N: Transient epileptic amnesia: a clinical update and a
reformulation. J Neurol Neurosurg Psychiatry 56: 1184-1190,
1993.

2) Zeman AZJ, Boniface SJ, Hodges JR: Transient epileptic
amnesia: a description of the clinical and neuropsychological
features in 10 cases and a review of the literature. J Neurol
Neurosurg Psychiatry 64: 435-443, 1998.

3) Ukai K, Ito M, Watanabe M: Epileptic cognitive impairment
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®1. —BUETADAERSESERS (transient epileptic amnesia
complex syndrome; TEACS) DERFREZEIEHE (STRRSH SHIZIEL
T3IH)

1) PELUBORIET, TAh A EBERSNIEENRL
2) BHSVFALF/ADALTERS 5113 (ALF/ADADFTERE, BELEED
BREOITEZEI<LA>TVBACEMT ST LTHESET D)
3) ALF/ADATMESFEELMRO TANARIEL Y DETLTVS (TAD
AEIETRVDICALF/ADADERH SNB)
4) ALF/AbAZRRE, BEORAMRESERTH S EERKBRE TR
BHTE3S
5) ThHhhEBZHTT BICHOFHIN G . TOIHLE LT, a) MERE
TOREUREROFE, b) MTANAEICREFICRINTS, O35
WARKFFAN DS L
ALF : IDEW RIS (accelerated long-term forgetting)
AbA : BGI#ES (autobiographical amnesia)

F2. 7IWYNAT—REICELILIETAD AMEERIIES
(epileptic cognitive impairment resembling Alzheimer
disease; ECI-A) MERFREZEIEEE (X TER L e D ZFE{E)
1) LB D FAE
2) ADICHEU LIZERREER E 2T B (ERSEiERS, 7Ny —- 2% - 3
I EOBPSD, ADLEER L)
3) TAD A EBEITTUCEREDERL (3723, ADICHELL L IZERFRERDY,
REICEY ThOAREIEE I BT UR)
4) ADITFEG L ICBRRER IEM T AN AECRIFICRIGT 2
5) BRBRETERERERIRHSNS ERORMMRETERETE
BLBEEHHD)
AD : 7)Y\ I —3% (Alzheimer disease)
BPSD @ SRAMEDITENDIEARIR
(behavioral and psychological symptoms of dementia)
ADL : BE4ETS - 758 (activity of daily living)

Journal of Clinical Rehabilitation 32#%95
BE [BRAEOBRAEEVNEYF—Ya V]

2. RAEOHRZER (FHERBOHT)
OffEsAT 23, MHTE4, IEEA2S, REUELT,
M Rz#E>®

UKAI Katsuyuki, MATSUI Chie, KATO Takayo, HATTORI Shiori,
MATSUOKA Tomoe

1. #ELRER A EFEEH

2. BEEREAEREZRIRESERDH

3. Mo LRES—FE SBAERARYR—FF—L4

4. HELRETE—mE B GHIEEEITEEN)

5 ﬁﬁtf&ﬁ%—ﬁﬁ UNEUT—2 3 V8 ((EEEEL - RAMEFRA
HFIE

FmTm
DHE, SEAHE, YA, ROEOTRNSER, RAEY #— hF—L.

HRETRT

o LRSS R EFiEE

462-0802 RBEEMILE LEREILETI2 -7 0
Tel. : 052-991-3111, Fax: 052-981-6879
Email: ukai777@kamiiida-hp.jp

FUsHIT

RAE=mEE EETBRCTOMOBUENESEZESECET CH
BFIC, =Efm GRERMMRPEZEIOTMRERE) - KEEBEH - &3 -
L - SESPADOSHHE (I « TM - [HEEE - FRFRRLE) - 184K
BOSMER - ERUGHIER L, HRER  ARZHREET IREES
TREELEL. FETE, RERSICRMSHEEBRIHAEUICERICE
UBERR EOMRRE, Z0nE - B& - UN\EUT— a3 L& UNEY
LH8Y) OREICOVTHIFT .

1. SBHENHEES - ARSEICRIFTHE

SRHE (dementia) ZER T 2HEREFZIEICED. KXNHLBODEFE
BOMBEMUERICELD2BDOT, MAE FLYNAY—RK(AD:
Alzheimer’ s disease) ¥ L E'—/\{& 7% (LBD : Lewy body disease) &
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ETHD. ICH, MOERFCKIDMBEBMRE, BREERRICKLDR
HUE, SREREMREICKDRIE, EIEMREBICKD[IE, ABHRE
BRCIZRAELG L, HENBRLOFTZHS LEIC100F88ELLEIC
B3TEHESD. TOPICIF, RAEESIZTRCTES - REBEHIHSE
BEETD2DOOHIN (FIZE, SRETHRAEES T 27E), BFE
THECEEENELORE, BAESHRS ICERNCEM LIS E
GHIEDZED, BA% (delirium) WE3E0AEICH S TEMDIRMER (BPSD :
behavioral and psychological symptoms of dementia) Diz&IC, £
EEHECHDBETHZ'?. COXNEL LT, BREETI (ERELE -
THEEDEH ) ELB LN TOMIEHFHNBEINTVDH, —RK
RRICBVT, ZOBRAKRCROBELHMEE - HHE, BFEUNEUNES
T3,

2. FHEORBEFERICHIDBPSD - BARO T LG

FWEICHBNT, BPSDEBAEZHERIT2OEATLEBRRATIERL
B, HENICEERDRETHD. BARER, BHIZEREEORE
DRICRAT, BOBRERENMECT, TORHICERENSPEEDEH
EENREZEN, ORVPERTHEST2RETHD. BYBNENER
TENE, HMBREUOBECEDILEFHBOT, RUNICISHTSHS.
BPSD& (4, ERAMEBEDEEN - BHORTEN, TR - HEH - R
BREN EORDEEDOET - BIOY, HARE (ERRS TIRRER
AP AR T —) NSRS BHDITHRRETHS.

BPSD - BAERDOEENGRTFRHEPHIG - SEROFMIEHEZSRL
TIELLAS, —STRREINE, BARCE [SFEHEORHRS -
BHEEE]. BPSDICIS [FREDRARICE > e BEOANDE - ANREE
BRELT, TELRSEREBEEMRRTEIL, HSHVEBERARTRRILET
H2TH, BEICHBRL - ROITBESBEE - UNEUILEHBI LN
ROBETHD (R1). OENERECEENHIE (REFR] TH3.

EMOBPSDEFAEDRAEICDOWVWT, EFMICA A—-ITEDLSIC,
LIFICAEAZIZRd 5. 2L, BERMICREEBLT, MsddazE ey,
[EF] 60+am Bl
[£EE] ZBE_ABSL. TP AT M2EARR, EFaElE
(BHERE] 7 LW INA Y —K, SINE, ABEEHE
[1R7mAE & #i8)

MEFLY, ARDHUDITEDNSD RRAIIDREEZ(T T
BLITRY 2B TERZSD, U DIFENSEEERE OS2 E
ghwon, HSEEMEZELE.

Hd8, BEOENARI B EILEIE. ZO/B, Ya—hRATA4%E
FREULEIELEETS, BEATHDULARBNLT, EEBE5 DR
fTICEN, FHRIESTEFHFDIIONLBULMARE G oo/, SBRERER
22Uk, BRETH, TE -85 -BHHELL [FELTPZ) LMY
B SETFERY LFTRUDDSTLBEFLTH . POEET. B
DT TRIEOREOD E [HH] #F5E L, 0, M T3HNE [
FERERTE] BEBLIE. FVICH, EOARDERTEY, HERER
ZEELE. Z0O%(E, SBAREORLEBIULY, BPHICEENICE
FBuTL.

ECTAN, BHEDH, MO UDHENDS, HRICZREOBELH I
b YUDIFEICENE, [FIE, TADAREERET L, HRETARER
RICERENE. ZOMEBNET, JPENLAETE I /NILES—L
HEONBESZIT.. TROAREERLEF SN, Z0% BAOH35
SHRELNUEH IR - FRREBL B, ARSRROBRIBEEN S,
ZHLL LOREESSIUREERERSNIL. ) DIFESETOZERIE
REHEFEINT, [MRETE, N ERETERWN ESHNT, B
LURENTULE /2] £EDT ETH oo, FI205RE@ (CHDFIENISIREETR
SHICTHFESDICEBESZ L. B DITEDSORBMKIC LN,
ARESHRIECOBSCTTCREE @ -z, LML, MAESE TEEmER-
FPRO LR - CRPOLEEZHTH Y, TShDSERIOFIENTRE
SN, BEFIHISNIORETHEERETH >t IRNSEHELE
BEBE L, PRE BBV EIATHRIZERIELIE. L L, BEUZIRET,
[Zeth(TH#Eh LB ] ESVVEH SIREE (£58) ZLTHY, 4048 - KNS
% (BA%R) £HETLE. MSW (medical social worker) &2 (F AN
OIREEMARIR R R LI, [FEBEENYHEE] [BARB0EEN R 11
ET, RIITANENBONSHL oz, HEsR®, BE®ERERNS [#hE
BT THNIEZET i sO@EEN S /. REC2BBERALTHE
FBHRD]CIERL, B [FUHERRERE] B3 T &CULE.

B428, FEEUBRRERZL, ERFEARILG L. BELED
Efed N (FESERD, RERORRECHHLEEANENL), 38R,
BRIt Z R LU CHREZZ L. BHRRESIUSAREDRELTSH
Y, BETOEEE#ELL.

FOE, BELRERENGEVLTULED, ZEORECHY, FIL—FH—
LICAF U, LU, BIRENCESREORLBADSNT, Beh
ICRENBEFEE>TWS.

FAEBREOBPSDIE, EHNICEATEONRITRATHS. EARIC
AEECRATH, FENICEEBNORSESHFTRTH>TH, ZOT
ROEW - BL - 5%, 4% - BEITALSCBHRI L, #HT
BETHD. BHENICE, OBE, ZOLSGTRELSDONERT S,
CREBERERICIHALIEVWC EZEBMEBDLIICT S, OBSBHKATS
DERNFESADBEN, HLOEARALRD?.

BRI, ¥3—bRAFAEFALLSIELIEETS, EERMT [HHD) L,
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BEADIRITIICE>fc& gL, ZRUFVDBAICLIBEN VRV [FZ]
P, BOSERURZDE] OHTHAHBULNEL. Fiz, BRETR
LTP3 ! | LUURB SR > TERELES, FNEEBHRLE
FHI-BH [BETARFERICVLS] B (BHE ZEHVTEEEENTSE
ElehTHELT, [BEEFRYCEHEZELTVS] (CEBEEN) EEIICHT S
(HRO) [BUIDSTHAIEHETED. COLIICEBSOAID - BB
EHULE-T, BPSDICHRT 2 &5, sUBMGREENRHEN
BTHAD.

FEORDLHIEETENE, EFEAICORRBE0OFBIELDL, B
ENORHBHED S TLADTIHBWEARSD. K&, BYEEAEZTD
TREBEVESHBETE, BEEORNLDERSTEND, FHTE
VORIRDEDBZ EHHAICERASNS. BPSDICH LT, BEEDOLOD
hEZEETSZEBRIEROANSI—F VTIRET L DF, BIENZ
i (operational diagnosis) %5 b [R{E0TEEE] [ATTRERBRIEONET
oD,

3. RAEOHSSHEROEREH (FE - UNEUODEE)

FRIESHENRUEBRSHELSBEDILDICART 5L, TAROEE
PERAERE - BPSDOBLZRETIIETEIY. FEY A FEMBICAF
ZEON, TEMRBOMNEICTET DL, TEESDEY - RELERN
BIFoNGVCEEMELBL. TNICHTIHESLT, EEFHEHEE
20165, [RHAEICKDTE - DEBERPERRBEOEESHE S,
BREEOSEBENOEENRAFNZBEICHL, FEOEEMSLEHM
MEEAUCEREY BUCHETZCLT, RIBSOBLEFHL,
BREEDBENTIBICERTESLSICT 2 BNT, [R4ET 7NE]
EIFERULE. CORBENENTREICE ST ET, SBETORINES 7
([GREFE T R— 5 —L (DST : dementia support team) | DIER) =%
< D—MRREHERT DL SICHE T

THC2020FEDLHMMITET. RUHARESICHI 2 LAET
phEENE LIZ[BAENT UZIZEES PHIR] AR Nz. CONE
&, [BAEQURAIERFEERRLT, NAURTICEZHLIEER, FEE
MEEEDPOLE VICRHRET DI L ZHAY 200 THS. UAZEFIC
(&, i - HNBRENES PRRAEORE - 7ILI—LBE - BAROBE -
TAEUZI7OEVE (RYVITEEYREE) OFER - £EREF iz
DEIRELGENHS. CAEURIERELTARPEN SO FEAE
ETDT L, RPHEROESICHENTHS.

CTAEBEOEROEE - UNEUCDVT, BAEBVWTHET .

EAMICECHE L THiBBIF iz L.

LEF] 80+am Zft

[EFE] BRMOXE—AES L. —ABRTEERBBEOBRIAE.
(RFEESRiB]

HEIOFFR (COVID-19) ZRELTERICARE BT, AlRE#
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1 EEORRLEN, HEBER] FRVBHMEFBIZN. [Ukadl
BLWERES ().

RSEE(S [DLBl WS BFRICHNBER > TWIEH, [RE>TLED
FFBDEL & SHBN] EBRLTWE. EFBRARTH T, INHRL



TRVLEBIEFSEABVERS.

NBRFENESVSBEHEEXLLB2TLANCOWVTIE, SBE
ZUNREFFREY, EEMERTBIC, [IBDARI MS L) EWVWSEVE
BCRETAE, LVSBRATRERBLINEES ([DSM-5" BICER S,
[Lewy pathology spectrum disorders] T#&H5 3hY).

19975 M 20 DLBEEED —2 2 3 w FlENetherlands/ Amsterdam
THESN, Kosakald [UFARL 878 [RErdl] [CHE< 408 T
&% [KMZULBD] ZiRIEL, DIBSIEICIRAS . [RRB &1, Khiy
MEBEOHICLE—IERZ<MLTVT, RBICHEEALBVETH
22, [KREILBDOFERICKY, LBDICSE1T2 L E—IVEOERIEND
RHICERGREND -z, TNEEER|IICLTHRNRT S, #ICH, DB
[F D DREREZINPT LY [REMERERITENIESE (RBD) i'EETRH SN
3| B EDBEERRKRMBARES N

#1:DLBAHEIC [KAMEY A0 > e T &ICk Y, [HEFER (neocortical
type) ] & [Khx#Y (cerebral type) | BNEII g B &ICHE> e, THUFHID
BlLE>TEaMEL, RBILOTTHAEED. ARUIGEY, [#FEE
| 2z [U'FEAB (diffuse type) | IZ LIEAATRWVWERE S ([UFARL DN,
LE—IMEDHH LD IERBRIETH D).

B (19974F), Iseki Eizo (HBIHK=) & Kosakald, DLBIZHHHEIEA
BREZNAEE LT, [trans-entorhinal cortex(CERET % @iRiAzE1k]
[E2VTHRSELI

FIz[E, Polymeropoulos5htalpha-synucleinBifcFEEEHEEL,
& 5 ([CEESpillantini S A L E—/I\ED E RS bralpha-synuclein T# %
T EERKLILSSS, Alpha-synucleinlci g 2 CREABETS T
ElCkY), 2064 (1978%F) MKosakaDEM TH S RO L E—IME S
FRMEEOL E—/MFER U BO] EVSFRATLRICE UM S TeSEHHT
Niz. RERBICE-T, LewyPKosakath*Hematoxylin-Eosin & Tae
# L T Wz lintraneuritic Lewy body| 4> [ghost Lewy body], &5I(C
WAVEIE T35S [Lewy neurite] ETHA, #ETLHEBCERTED LS
[CiEofz. TNSE—ELT [LE—RE (Lewy pathology) | &FEATLY
3.

19994 [CIseki - Kosakas (3, alpha-synuclein&taud e —SRE
ZEL, —DOMRMEAICL E—/IVEEHRFERHELDSHEFIB L
EHRE L1220,

2010%[CKosaka & Manabe Yuta (E#B#K) [, Kosakah'19765
[CH5 LI=DIBDE—EM%Z, alpha-synuclein®BEREEFE ST, o
THEREBEOFHERS LTV, 1976FDHematoxylin-Eosin &
FHORNEMUFE R S TR DRBLABOD DR EEHH L THE L
ﬂﬂ*g&b\zz 300,

2003F(CHE3QOEET—27 > 3 w FH'Newcastle upon Tyne THIfE
&, TOMRN [DIBESERZHIREZ - ti5Ihk] & L T2005FCHERIN
2., COEOKETE, FZIDLBEFADDER (Lewy body variant)
TH3| EWIEBZANZRNTH &L 3.

UhL, ABRAMBIE L/ [LBD) WS FEEE, alpha-synucleinopathy
EH(C (EFBIC), [EThR] (CAzC (BRAMAE] & LT, ©£h) ZEank.

71 1 [LBD] & lalpha-synucleinopathy] [FEIE TE G, LBDTIE
Walpha-synucleinopathy DI RBIEE & U T [BRFBMEIAE - MSA| HF
5D,

#1BREI LI, BAEOMRENERL TLIZ IMBGLEY /F
FS57 4| OBEZHFERE NI (RS TIEE<, [SHE0ssEd
SEEINKL).

EEE, NBREEL [FEKAGBAADAREBERDINSBL] &5
S30%, AENEWELENHD. 1970FRICHNICES LIcRERgD
SHESHEASHENS, BED [HE1@ (19014F) /—NIVEFEEN—
UZIRINSZELT, tBE=BIZETEEN >2OBRUEHTY
B EBRiECEERBVET.

2 : LBDEMITOMBGLEY Y F7'5 7 « DEREICOVT, HRET
SAICSRULEOE, WEIE: (Yamada Masahito) e S DHREED
na.

20064F(CIF, KosakaDiR#ilih T 5 Yokohama (#38) T, H4DIEE
J—2vavwIhRafEE N, TORETE, [DIBDZLBDRART M3 L&
LTIBET 3] C&BRIFANS NN o1z, [PDELBDICZ$2DI3EE]
[DLBIZADDBHEL| EDEAKDERZERLENEN >TEWD.

NRIF, CTOFEIABERD—27 3w 2006 Yokohama®d ==
EEHEC, [ E—/IFEER A A 5 £ (The Japan DLB Research
Association, DLBI%E=) | Z8lE8 U Tz EHilitR) .

[BIEF (2006%F), KosakaS(3/AEBRERRIIFZEREL T, donepezil
DODBICH T 2EMEERS LI &z, BUSE (20064F) [Clkeda
Manabu (;th %) Hdonepezil DFEHEE & BPSD (RAMED T ENDIRAE
W) (CHTHEDECOVTHRE LR, kedaldSBHES & BPSDH LS
TR ELE>THEESHEFRIND T EF@A LT,

THICE2007FH 5, KosakaZzdil& L Tdonepezil® BAER RS
BORBINz. ZO®RGITREBITZRELENSH, Mori Etsuro (R
Bf) - lkeda - Kosakah' £ 8 UL EABRKEBRBICEWVWT, DIBICHT 2
donepezilBEMENTEBEINT, 2014F(CdonepezillZ i FHO [DLB
BEE| &L THRINBICE S

Aiseikai Healthcare Corporation

F1:QUZIATS—EHEENFAD(OSICEIRT, ADTIFHL
DBl &Rt o o) CBEMEB I ENELASNEDIE, 1987F0
Summers SDOFHE(IC £ D5,

E2 ¢ RO [RAESEE| THddonepezilld, BHMEORERH
THa [T At OEF/\Beh R L. Donepezilld, A
ETIF1999F (C [ADBEE] & LTHER - HFTSNIz. KB TEH19965F
[CEBENTHY, SHEtF1998F(IC [HEHU 7 VE]| ZZE L.
I—-Hr AR BINEVEHRESE, 20024 [EBFA
BIZREUE [HUPVEIO[HUT ] &} aR0—-<HEEHLO
Greece DB ABEFETHDH L /R (Galenus, AD129-200) ICBAT
B, BENFEEROMEES CESN28TH?.

#1 : Meynert&E#% (acetylcholine ROiEIEH; - K E~DRIR)
H, ADKYEDIBTEY YEP[CEEECNAC LG, BRREZNIICE
B SBEERE >S5 UL IBREEIE, [donepezillAD& D ©HDLBT
FEWTBETRIEFELTORY, [HFRHEICHOEFICLTESX BN 2
el EEELTULE

31 2006F(C, JU IR E U TMeynentB&EZ E &I
RO PIEE (BREEADERE) TH, AD&LYDLBTOMZHHEEEH
KB LW &%Fujishiro Hiroshige (BEpELE) SHERES L1Z?,

2 . DonepezilDE#EIGAEBRFHCHS. EFRNICIE10ng /BHD
BREMHEEINTLS. FEORREN, Sng /HTADLOKWENESNT -
FHOB/NEBIEBONZBEIC, BMATIOGICEBET Z2HEIFEVER
5. 5Smg /B TEAMEEPLIEEEOBPSDAEIL - BHLIZES, ZO
mT10mg /BICEPER, SSCHRIEDT&E, EFESIF20154F(C
BRERERES L1590,

DonepezilOmEMAEIF, EAETIE10mg /BTH2 (10mg /BRLEE
{ERTOIRE) . —7A. KBTI, (ADICHULT) 23mg /OF CERTRETHD.
E£EFIH4AODLBRET, [BLB23mg /BETHEATERS - - - &V
IRFBICES.

Donepezilld [/V—F 2V ZXLAEBEEEZ] [BEELELPTWV] &2
DN3TENH5H, DIBOBRKTCEBEEGS ZEEFEEAERL, [Pisa
ERBERELC] BEDEHRSEHRTIN, RBEFCTELERICLE
<TLWERES. HLBASHON—F VY ZXLDRELRES, ZOFS
THEEN, LDOPADEEZTNIEVWLEES (SulpirideE EDENERTH
doral dyskinesia®& 312, RHICERERHEBEEICFFSBL). F
EEBEF FRELELPTV] EBEHEL. DIBLADOEICEZEAED
HEEERNCHIOT, HLHBEHEURS [DLB - ADLADESEE
BZELTVLBOTIH? | ERESREERS.

2015F (CFloridaTEEEDIBA>Y 7 7 L A0 HES N, ZOMED
2074 (CH 1o [EAETRRARAZINE #2017 L THERE N (K1) .
COEBSEE RIEQLI3, Kosaka S UIcBEDEBRESHTHS.

20194 (CState of Nevada/ Las Vegas CRMES NIZERDIBA Y D 7
LIS, NREERRR EOBEHTSMERE 2. 2022F6H(C
Newcastle CREESNIEERDLBAY 77 L/ R(CH, IBREEFSIL
otz

iE1: 20095 @Deutschland/ Kassel© @ @ B & & T, Orimo
Satoshi (%8 2) W EIREMZEIC L TMBGLEY Y F 757+ DER
HERBNICERL, BRACHZORBALAS >12EWS. O, [
STERARZHIE#2017] TEF®, MIBGDE Y Y F TS 7 « I [{51BHNA
AR—H—] [C L] Enfe WEEElR, LT 3@ T20074
EOoOFHEEs - [HHE| #REU).

1 B RETREZSHERE2017] AN ORED. TOXRMKICIE,
First Author MMcKeith IGDfE, HAEOH=EESS (58) DB%EES
MEEENTWAa. diabs, Orimo Satoshi, Yamada Masahito, Mori
Etsuro, Fujishirc Hiroshige, UL Tlast Author Tés4Kosaka Kenji©
&2 (EEEY).

IBRSE4EIF, BRE/ T2 (signature/autograph) Z#EENTH, &L
CEFpFUFEFN ok, BREMLKE, [EVTFREIB] EDTET
Hofe. BEFHAE - WBEOWEDTA Y ZOOHE>T, ENbHXY)
ICRELTHA.

IRTE (20226F), AL EBRPETE, NBREDIHIREIE L [DLBDZE
LBDRARZ bS5 A& UTHEET 3] [LBDICIE, PDEPDDHEZENS] &L
SEZAF, FEEFEG o, Fe, BKTH, [DLBIFADDEAETH B
EVWSEADAR, FEAEREHLICKDITHS.

19804 MLBDELE, 1984 MDLBDEZDREN S, WL FD
BRENBEL >fob I3 EH, ZORVBEOMAOMEDRERL, ZOE%
[CREUREEALD.

CNSOINEICKY, JBRIF2013FED [HHE] #XE L.

5. KB E—IVER, SEUL E—IMEDERZEIERIE

[Kfe | DLBD DEEFRMRIELHESIHMS(E, 19965 ICKosaka stk
THRXAERSNI?, TOEFD L E—/IMEE, REEZICIHEEALT
HLBWIZEHADD ST, ARNEEREICITSHEERHSNIC. DK
BE LBDOFERICKY, LBDICBF S L E—/IvEDERIEIORSEICK
TREEENFICELGo

2008%(CBraak & Tredicild, [PDICSWVWTOLewyiRElF, MERICHE
FURCICETUTARREILES] LW SRk (WS [ E@Ek] [Braak
D EFRRULRESS UL, [RBE]IBDOFER, [Lewyimi2E,
FBEBEICEFURCICTELTRBRICERCEe2652] (Wok 3 [TE

3=

99

FHNV w—NICrT,

T | HESHOPE

LR Qe | 1ENEBH Elél'r

SEVHE B B e A D HFF
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100

i [Kosakadi]) & & &REL TS, 19886 (CWakabayashi (B#E—)
5id, PDEEORE (BEZS) DAuerbach®@ZE P Meissner iR
CHBHDOLE—IFENTEET ST EEERLTVS, BraakRieon
BRICKY, BETE, OllewyRIER, BEOHERCHEY, HEW
R EIREER H3LEEEMER) £ LT U CERORESEEH
BICEY, THICHERED SBOBIZPIRORENETIZ] £WSR
SORHETNDODOHBS.

2008% [CSengokuSid, @[lewyRIBFRIRICHEY), mbk#Z - KR
DFRICEY, TOICKRMBEEICENS] EWSRHEZERIEL, TNHRA
TNo2H 3. @RS (D) &6, A5HhOAFR (OF - BEAY
2R B, LewyRIBORBOBEELERF LG >TVDIEERBLTV
BEIICEONS. TlE, [KXE] OLBD(DLB) &, £DLS3BETHE
WMENEDTHSIH?  [LlewyBEOREB CHBTIHANHE] W SH)
RICIIOHSIE, EENEHITDIC, lewyHRIXIRERITIBEY, Rtk -
MeynertBEMICEY, TSCARBIER - ABEACLKNS EEBIC,
ZFIHS[TFELT], HRLICREICED, EVIBBICEDZERDNS.

FO—HT, [ASHONGFHD LewyFIBORBEOEEGHF LB
TWB] EFBNEWESBIFTET . [Pure autonomic failure (PAF :
A ERHETRSE) | THFET 2DBEAD LewyREDERBEEE S
Bo2TWVWBDTHA5H? PAFDREIZBERHRIFEOBEE L OH
BONAEVETINTLS. Orimosld, OHEQDEIRASEIEIRED
LewyiRIBIF, D3RR RZET (2R PRERREAHS Y DR
CESEENZZEEERLTVSY. BAIC (DIEZEEH P RESR
B L Y DR () DABRAODRE R RIS CLewyRENED
#20THNLE, TTOLewyREBORESZOERR, LlewyREBER
DIFEIORB EVDTEICBAD AFREFEECEFELTLEZL. M
- HEREETLTVD) Y. CORBIRIICRINSLBDOBREN,
PAF with Lewy bodiesDERIKIEEZT 2D HE LI

FEEEDD L, lewyREBRFBADECDS, ML EH=D0ORENS
e BT HOMEMNEISNDTLICES. Thhs, OREREGE-
PRTEMR SR - kTR A A - B eaAs, QRIFRMIRESE  IRER - Rakis -
WEF - AW LU, ODIRERER R R - SRR - REEE%.
THDI. 2L, NSRS ETRE (85 OB THS.

6. BHETO L E—IVFRBHEHRRE] & [L E—IVFRIRAESREK
ERADE| DRI

20064 [CKosakaf' £ U e [$4BDBE B Y — 2 ¥ 3 w Zin
Yokohama] D%, /\BRIF [ E—IVFREANEN RS (DLBIESR) | Z8l
#ULT, 20070 SBENBICBECHTRSZRET DL IICE
(L E—/VERISRAERS | BETRETNERANES E-TOP- (d-lewy.
com)). DIBICEKZF DOBALEODMEEROIRKE RS (EailE-
RFHEARE - BRREMRES) hEXY, FEREREZERDIHRS
Fo2TWL3S.

TBIT, IBRIF2008EIC [L E—/IMFERAEREEZ X D8] BHRE
T, TNnid, DLBHRFAOPZEMIZIITHL, DIBICHEHLZEHE -
i - Bk - (TROBGRE, SS(CDBRBELFORENEHICARTE
%[22 5] THY, FRIPICLE—NFERAGEREEZZA DS - £
Exfizl, FEhold [DIBHRS - 2iEs] iEMNS, &SRS
AILTHB.

ZO%, [LE—/I\FRRAEREEEZA D213, 2014FIC[LE—
HRIERIE O R — bk w D —2 (DLBSN) | ~NERBNEEREEER U
(LE—/IVERIERAE Y R—bxw hD—2 -HOME- (dlbsn.org)).

IR (202351 8) Tlgd, £@E19hFICEmA'BY, FnsxE[TU7]
EFATVD. FELUTICE, &4, BEEI1BABHAT, TNICHA
TRFHEPZT v IHHEY, FNFNOIUPZHHIILTEBHLTLS
([A5F] FEELBUVLA, NBRAHREBEBEZHEDHTNS)

E1 [ E—IEERSRANAETAS S OB8E UT, IREEHN20185F%
TI124ER, [RFRWFEA EHDHIE. TOH, IBREEDHE - 8RT, £
FMHEATHHZAEICSIEFHANTWVD (BEER - WPTASIRE, tH5E
A 1404 (BERE - % - BEBEREST), 2023F18FHE).

20198#IC China®@Wuhan (B8 [CTRERELHEIOF DL ARK
PE (COVID-19) [TL BT v IDleth, 20205 O2ifiEa
WebTORfES TR H>TWLS.

[LE—IVARIRHE Y R— bR w D —7 (DLBSN) ] d&=#&(F, TUF
k> TREZEBONZH (FENBEEEHSZENIV 7OEEE
R, 1 BTN S [2E3ERE] ~OESNICFEE5000EE (RE)
HEE, LML, COVID-19: N F2vodfcs, RIEFEFE D5
EHFOAEEBOTWVD, Ffe, BIUPTOEHDATBRREERIST
Wa.

7. BRREOWHREPLE LE, CTHEERODLBEEDES

COBRREF, JROZEEE FEECERFEVLERESHT. Lbid
[ROBF] EHEADALEPDIC, DIBEZRICET EFEOHRSCD
WTET.

iU, FEGRDEFRELDOT, ERNRHR (MBRES - B4
BY - BRI - RIS - BETRITY - BERSZEL) 220WT
(FHPIN (BA) THY, TTICERTEREL. Ffe, BEXOXEE, BEX
WICHABBLAICESRFHEVOT, CICRRTEZD. COEFEED
Bk S AHEERIC LR RIS T2 EBRLDT, THBEOL
THERL.

(1) Zonisamide DPDIERDFER

20014, Murata Miho (FFHER) 12, BHPBETEESINEIATA
WA Mzonisamide', PDICEEM UILERIZERS LY. FOH,
Murata S IEERRAREBBREREL T, ZOAMMEEEAL, 20094(C
zonisamide 337 L L) [PDEEE] & LTHARZBSNLYY. COET, #
HIF2009FE00FM#FS - [EHE] 28U

&5 (CMurata - Odawara Toshinari (NHE# L) Sl zonisamide
DDBEHIN—F YL ~NOUEHDRICEHT 5ERBRKLRD
LT, ZOENMETELES. ZOER, 20184(C [DIBLEE
(V—F Y ZXL) | ELTHERRI N, FoMurata - Odawaras (g,
BRIBBOMREFEHT, 2020FCHE LY. E5IC20226FIC,
OdawaraSl3dzonisamide DDLBANDEHICE 2B LT RMICDOVT
WEL.

A B F SR EEDIEEER T E0HD [HF] &0
T & (iEHEElE [droxidopa®EH D] Toda). —h. IHEREEF
INBREEDEFO—ATHS.

H2: FiThhAEE L Tzonisamide ZBFE LIc®id, B EOR
EPETHLIAAAMEHNEH (B - ERT7 7 —IHAEH) THS.
DroxidopaZB R LIzOHBEHNEORERE | SREEKASH (R - &
BRI 7—<HAaH) THD. DBEER(IN—F VL) LTD
zonisamide DB ZER B - MHEZES EHICHAR LT, BHS
FAREELOR KA TEHERISH B - TR 7—<#A&aH) | T
&HB.

(2) DLBORHHFEEOHKE (REMEIRTEIES - ORARES REEES-
U4 BUZ - MBI Y F IS T — - MUV LS TS T 0 —,
BEO[TAD AL EDREE)

DLBIC[Fdonepezile WS BEFFEER DY, RBAEEEPBPSDOMER
FTEHLNEEBELBRETES". DIBFEESLN B, ADL(BEE
SEEIE - SEED) ICRE T RERNES PEPSDARIT 2T EHZELOT,
HRBEICE>TORRRBNLEFE LY, [RRFE] (L2 [REDSD [
BYRGEOEE] |, RABECBPSDOUEICEBETHDIEEEDF
THHEL. [DIBOIERYEL| D—DOERBETIL - BAHIERIC DL
T, EEORIRECSEREBLZL, Ffz, Hashimoto (148 S0k
IHEEAOIEYEENNT ADRESBIERNY,

DIBORHABRDLHIC, ZLOWMRHERE - #ESTNTWVS. HAA
ZEXFE LIEDIBREMFERICET 5 & LT, Fujishiro - Isekis T
BRNDEBTHDY. TOHDFujishiro SIFDIBRHFERICAT 5
EEDODOREXUTCDBZROESICEMLTWVSD' . Ffz, Uchiyama
SEDLBICH#S#BBED—D2THS /A RUPRRKICEBLIEREHERD
FEE (IS A RUPTAR) ZFAFELIS,

FEALEBENTLRV, FHE [HEH] P [—BETADAEER
(TEA)] 1, LBDDIBRHA ([HISKHE (prodromal stage)l, &HaWE [T L
BREREH (pre-clinical stage) ]) (CE£ UGB EK - SHEBLEER>TLS.
PEkOH27E, EEORIBE CSREBVLZLSS,. TEALE, ARIRAIE
BThDA (R - BEEDERES T 2ERTANA) ORBETHS.
AEIEAEEEFIBDCRRDEMICBINDIBUD—2THS ([EmTAN
Al ElF, LI [BaTAh Al EEE).

(3) DLBD/Y—FvV ZXLERBICRL TOHES

J\if®Manabe & OdawaraDHAERN T, DBICHS/I—Fr v
XLOBRET, <OBHERENFLZIC I V] (trihexyphenidyl,
biperidenz &) #FRALTVWA I EHESNEG 122340, @EHCIKIE
CHULY, BEEBERESSLNEL. BHOPDICHLTIEEDSMELN
TV, ZNLAOLBDIEHLTE HIVUVE] (Ko TREEL, mauU
MERADHBEETNT) FRBETEHINETH S, TOEHEFHMICHHR
LIc&EBUTHS.

[DLBIC S /IN—F VY Z XL ~NDFE—EIRFEE, LDOPATHY, &
5 (Zzonisamide 25~50mg /8 (50mg @G - &ERIF [wearing-off IR |
[CHLT) THD.

UEEOROBLSERLBSS, RIS P ITZ  (rotigotine
& &) - COMTPE = % (opicaponef &) - droxidopa - istradefylline
BHATAIENHD. BEBAREDN L EHATIMAOBHEETE
&, BPSDIEHRIC (BEICK > TIE, PDSRYRBERICE) HELH
5DE| DERICKEZFBRSADD I8 (HARBRESEVLEIT TR,
Washout RN EIRICRL), BEFGFRUNCEALEVNLSICLTVS.

(4) DLBEEFHFERROBMRICONT

Liplld, PDEEICIPDEERE] (IDOPA- RNZVFPIT_R k-
amantadine’d &) #RET 5L, LFLRNIREBREEZLECED
5, [PDEEEOBHEAICEEEN S 3] SIBREINTER. LAL, 1B
ETIH [PDBEZOEIEREE D&, DLB/LBDDIEIX TH 2 LIS EEN,
POREREC &> THWEL LT VW SEBEY, MERRNEEODTH
EREBHTVD (EBD). [THEEES] OFEICNS 2R 250
el 8] SEURE] SEANE, a9 PTVTHAS.

Fiz, [THESM S DR [HBERN S DRl SEanTLESED, R
FOBTH>Il, [THEKRBE] CEMINTULWEBENDLBTH > 1]
BREDBHIR/SEHELBOSNDLSICHY, [Bho ERENZILZP:-
EBRMEREETE - FFERIVSHRE] CSNTELEMDZ (&, EIZDLB
EoDTREVN?] EVSEVE, E<OBBRIENEIKSICES



TEZ2D. 2021FE@Utsumi Kumiko (RHBAZEF) 5OfmX(E, FOEME
ERBT2FHEIETVAD—DICHR>TNDY %, Ffe, 202050
McKeith 5O [HIERHADLB] D EEREREE Tldpsychiatric-onset DLB&
LTEHSNT B,

81 : Utsumizinsz®® (2021 5) OER/ME £, 2019FLIE] (RZI10 S
NYTFZyIJOH) A2 EEF, EFRBTRBRECERICEAN
BElEZE LT, [LWhkpa [Mitsuda Hisatoshi (BHEZAS) OIFERIETHR
3] DEFDHE<IF DIBE2DRES 3] EORBT—H U ([BAR
FEI DSAFIFEESTVBDT, WIBEEDREDQRRIZANSELY).

2 : EANGERRED, 35U ET (Whwd [REM] O) [FERE
fE] ERAFT BT L, FITMLDTRHBVAERS (D&Y, RMOOTEHE
AREVEVRICUNMREABECEBNGLOTRELNERS). 35
B LD@EE ? T, MEREECHRUUVCERZNEULCREEZZHET S
55, (MEHR2RORA TEH3H) LW OBLEOBEESTE2T, M
BEN - EAMEDERRERESINETHS 3.

(5) DLBIZSIF2LBRLIADLITIC DN TDWSE
DIBQLRDIEEALE, SIFTORLLNRTHS. LR MO
fER & DBSESE % 347 L iz Nagahama (RBRsL) SOMRIEEERN.
ZORICLBHS VY, GERFBEDOLBORIC, ZOBEESLO -
HERBDLDIBHABTHAI LG, BeALBL(EED). ARE F
HOMUES - RVE - EFOHFB, ROF, HOE, TVIV0E, e
O [HENGE| QOB THZ 0%, DIBOLBERORHICDOVTIE,
Tsunoda GREFHIHT) SICkBHMICFHELL.
LIEBORICHZNDFLMTHS. DIBOLIAC DOWTDFHEBRRESE,
2019FDESORSEN R TH 25 (ERS5. DIBOLIMORHEC DL
TEKOH DI, COfEEHSRESEL).
£k & LROMSIEIF & AETEL.

1 EEE201FC, ARRTRTOLEAEERUDLBEZ3RS
LTWBH, CO&SBEHIFMCHENS (UBREED, [ZARERGR
BULCEBEVEIEBRV EOTETHD. THBHOSDHIEBRE
nrew).

8. BbHIc
[Kosaka Kenji (/\fr&Ea)) ODLBHEBEIZHRII~DE] CEHT2EEE
BAIC2WT, HTICEREEICHNT, SEEgDY &LV,

(1) 1976fF, H®DIBEE1ROERIERS LULIEMBEESOREYS
RRESNEGRSERN TRE L.

(2) 1978%, REHROBRDIBEEILOBABRREZIWENHSER
NTHEK COFNT, [EosinfitmFMmams Asmnt [LE—/IvE]
THdT O] [LE—IvE S EEREORE] [LE—/IVk &
SRHEOREE] B EDEBRLGRERE/MENTNIE.
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ABSTRACT

In the evaluation of endolymphatic hydrops (EH) using magnetic
resonance (MR) imaging, hybrid of reversed image of positive
endolymph signal and native image of perilymph signal multiplied
with heavily T2-weighted MR cisternography (HYDROPS-Mi2)
imaging with the intravenous administration of a gadolinium-
based contrast agent (IV-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 been established. The
present study aimed to compare HYDROPS-Mi2 imaging with IV-
GBCA to MRC without IV-GBCA for the evaluation of EH. In 40 ears
of 20 patients with clinically suspected EH, MRC at pre-IV-GBCA
and HYDROPS-Mi2 images from 4 h post-IV-GBCA were analyzed.
The saccular height on the MRC (SH-MRC) was measured. The
percentage of the volume of the endolymphatic space within the
whole lymphatic space of the vestibule on the HYDROPS-Mi2
image (%ELwume-HYD) was measured. The correlation between the
SH-MRC and %ELwiume-HYD was calculated. The receiver operating
characteristic (ROC) of the SH-MRC and %ELwume-HYD for the
clinical diagnosis of EH was evaluated. The Spearman’ s rank
correlation coefficient between the SH-MRC and %ELwoume-HYD
was 0.102. The areas under the ROC curve were 0.570 for the SH-
MRC, and 0.926 for the %EL.oume-HYD. In conclusion, there was no
significant correlation between the MRC without IV-GBCA and the
HYDOROPS-Mi2 with IV-GBCA in the evaluation of EH.

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

Abbreviations:

bSSFP: balanced steady-state free-precession

EH: endolymphatic hydrops

FLAIR: fluid-attenuated inversion recovery

GBCA: gadolinium-based contrast agent

hT2w: heavily T2-weighted

HYDROPS: HYbriD of Reversed image Of Positive endolymph signal
and native image of positive perilymph Signal

HYDROPS-Mi2: HYbriD of Reversed image Of Positive endolymph
signal and native image of positive perilymph Signal-Multiplied with
heavily T2-weighted magnetic resonance cisternography

IV: intravenous administration

MR: magnetic resonance

MRC: magnetic rescnance cisternography

%ELwume-HYD: 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 positive perilymph Signal-Multiplied with heavily T2-
weighted magnetic resonance

ROC: receiver operating characteristic

ROI: region of interest

SH-MRC: saccular height on magnetic resonance cisternography
3D: three-dimensional

TITLE

Magnetic resonance imaging of endolymphatic hydrops: a
comparison of methods with and without gadolinium-based
contrast agent administration

INTRODUCTION

Meniere's disease is a neurological disorder of the inner ear with
symptoms that include attacks of vertigo, hearing loss, tinnitus, and
aural fullness.” Endolymphatic hydrops (EH) in the inner ear has
been considered as a pathological finding of Meniere's disease.’
The presence of EH has been clinically evaluated using magnetic
resonance (MR) imaging after the intravenous administration of
a gadolinium-based contrast agent (IV-GBCA)." %2 Intravenously
administered GBCAs cross the blood-perilymph barrier, but do not
cross the blood-endolymph and perilymph-endolymph barriers.”
The amount of intravenously administered GBCA that penetrates
into the perilymph is too small to detect using conventional T1-
weighted imaging.? > A heavily T2-weighted three-dimensional
fluid-attenuated inversion recovery (hT2w-3D-FLAIR) sequence
can detect subtle T1 shortening such as in fluid with very small
concentrations of GBCA, and hence has been applied for the
evaluation of EH with MR imaging. >° A HYDROPS (HYbriD of
Reversed image Of Positive endolymph signal and native image
of positive perilymph Signal) and a HYDROPS-Mi2 (HYDROPS-
Multiplied with heavily T2-weighted MR cisternography) sequence
enables separate visualization of the endolymph, perilymph, and
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surrounding bony structures.®> 7 This separate visualization of the
endo- and perilymph reduces the difficulty of the EH evaluation.
%67 A Nakashima grade has been proposed as the criterion for the
diagnosis of EH on MR imaging.? A quantitative evaluation of the
endolymphatic space by volumetric measurement has also been
reported.? MR imaging with GBCA administration has thus been
applied clinically for the qualitative and quantitative evaluation of
EHl'\.Z. 8.9

Recently, several studies for the evaluation of EH using MR
imaging without GBCA administration have been reported.'® ' 12
They have proposed that MR cisternography (MRC) permits the
direct evaluation of the vestibular endolymphatic space through
anatomical identification.'® ' 12 One of the studies suggested
that the utricular endolymph has a lower signal intensity than the
vestibular perilymph on MRC without IV-GBCA."® The other studies
assessed vestibular EH by measuring the height and width of the
saccule on MRC without IV-GBCA."" '? The saccule was defined
as the region bounded by the utricular macula and the lateral
membranous walls of the saccule for the measurement of the
saccular size.'" 12

The evaluation of EH using MRC without GBCA administration
has clinical implications. In our hospital, we routinely perform the
evaluation of EH at 4 h post-IV-GBCA administration, and prior
to the IV-GBCA, we obtain an MRC as the anatomical reference
image. When our reviewing the MRC, we were able to distinguish
the utricular macula, however the lateral membranous wall of the
saccule or the vestibular endolymph was unclear. At least, there
did not seem to be any displacement of the utricular macula in our
MRC with or without EH. Therefore, we hypothesized that an MRC
without GBCA might not be suitable to evaluate the endolymphatic
space. To our knowledge, there are no reports directly comparing
EH evaluation methods with and without IV-GBCA. The purpose
of present study was to compare the evaluation of EH using
HYDROPS-Mi2 (with IV-GBCA) and MRC (without IV-GBCA).

MATERIALS AND METHODS

Patients and Materials

Forty ears from consecutive 20 patients with clinically suspected
EH who underwent MR imaging from November, 2017 through
November, 2018 were enrolled in the present study (men: 9,
women: 11, ages: 21 to 70-year-old, median: 53.5-year-old). The
patient with severe motion artifact was an exclusion criterion.
The estimated glomerular filtration rate of all patients at pre-
administration of GBCA exceeded 60 ml/min/1.73m?. The medical
ethics committee of our institution approved this retrospective
cross-sectional study with a waiver of written informed consent
from the patients (2021-0461). The present study was conducted
in compliance with the Declaration of Helsinki in 1964 and
its later amendments. 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.
The contrast agent administered to patients in the present study
was a macrocyclic GBCA (Gd-HP-DO3A: ProHance; Eisai, Tokyo,
Japan). A single dose of GBCA defined as 0.1 mmol/kg body-
weight was administered. A DICOM viewer (OsiriX version 5.8 32
bit; Pixmeo SARL, http://www.osirix-viewer.com/) was used for
image processing and analysis. Statistical analyses were performed
with free statistical software (R software version 3.6.1; The R
Foundation, https://www.r-project.org/).

MR Imaging

MRC and hT2w-3D-FLAIR images were obtained. All imaging
sequences were based on hT2w-3D-fast spin echo imaging with a
variable refocusing flip angle. The cross section of the slab for all
imaging was the axial plane parallel to the anterior commissure
- posterior commissure line and through the bilateral internal
auditory canal in the axial plane. The slab center of all imaging
was set at the level of the internal auditory canal. At pre-IV-GBCA,
MRC of the whole lymphatic space was obtained for anatomical
reference. A repetition time of 2500 ms, echo time of 400 ms,
voxel size of 0.50 X 0.50X% 0.5 mm, and slab thickness of 80 mm
were applied. At 4 h post-IV-GBCA, MRC, hT2w-3D-FLAIR with an
inversion time of 2250 ms as the positive perilymph image, and
hT2w-3D-FLAIR with an Inversion time of 2050 ms as the positive
endolymph image were obtained 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 time of 544 ms, voxel size
of 0.51 x 0.51 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 HYDROPS-Mi2 images were generated according to

the previous study as follows.”
HYDROPS = positive perilymph image - positive endolymph image
HYDROPS-Mi2 = HYDROPS x MRC
On the HYDROPS-Mi2 images, no misregistration artifacts greater
than 1 mm were confirmed in any patients.

Image Analysis

A clinical diagnosis of EH had been made by an experienced

neuroradiologist (5.N.) subjectively, according to the Nakashima

grade.®

Two radiological technologists with 18 years (T.0.) and 8 years
(Y.N.) of experience in MR imaging performed all image analyses.
The distance between the utricular macula and the vestibular edge
of the osseous spiral lamina was measured as the saccular height
on the MRC (SH-MRC) obtained at pre-IV-GBCA. The measurement
protocol was described below.

1. The MRC was reformatted to the coronal plane perpendicular
to the anterior commissure-posterior commissure line.

2. The reformatted coronal image through the inferior vestibular
nerve was used for the measurement.

3. The distance between the middle of the utricular macula and
the vertically inferior osseous spiral lamina was measured.

The SH-MRC i.e., the shift of the utricular macula, was regarded as

an indicator of the degree of vestibular EH using MRC without V-

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

SH-MRC is indicated in Fig. 1.

The percentage of the volume of the endolymphatic space within
the whole lymphatic space of the vestibule was measured on the
HYDROPS-Mi2 images (%ELvwoume-HYD), according to previously a
reported study.®
1. The regions of interest (ROls) were manually drawn along

the boundary of the vestibule excluding the ampulla of the
semicircular canal on all slices of the MRC obtained at 4 h post-
IV-GBCA.

2. The ROIs of the MRC were copied and pasted onto the
HYDROPS-Mi2 image.

3. The number of voxels in all ROIs represented the whole-lymph
volume and were counted on the HYDROPS-Mi2 image.

4. The number of voxels with a negative signal intensity in all ROIls
represented the endolymph volume and were counted on the
HYDROPS-Mi2 image.

5. The %ELwume-HYD was calculated as follows.

%ELwoluime-HYD = (endolymph volume/whole lymph volume) X 100
The %EL.cuneHYD was regarded as an indicator of the degree of
vestibular EH with IV-GBCA in the present study.

Statistical Analysis

The inter-observer reliability was evaluated using an intraclass
correlation coefficient (2, 1). The averaged value from the two
observers was used for the statistical analyses. The correlation
between the SH-MRC and %EL.oume-HYD was evaluated by a
Spearman's rank correlation coefficient. The receiver operating
characteristic (ROC) curve of the SH-MRC and %EL.cume-HYD were
plotted to assess the consistency of the SH-MRC and %ELwoiume-HYD
compared to our clinical diagnosis of EH 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-off value
determined by the maximum value of the Youden index of the
ROC curve of the %ELioune-HYD. A Mann-Whitney U test was used
to compare the SH-MRC between the EH-negative and EH-positive
groups. We defined 5% as a threshold for statistical significance.

RESULTS

There were no patients with severe motion artifact that would be
an exclusion criterion. The intraclass correlation coefficients (2,
1) between the measurements of the two observers were 0.900
for the SH-MRC and 0.979 for the %ELwume-HYD. There was no
significant correlation between the SH-MRC and %ELwiume-HYD (Fig.
2). The Spearman’ s rank correlation coefficient between the SH-
MRC and %ELowme-HYD was 0.102 (P = 0.532). In the ROC analysis
for the SH-MRC, the area under the ROC curve was 0.570 (95%
confidence level: 0.378-0.762) (Fig. 3a). In the ROC analysis for
the %ELwume-HYD, the area under the ROC curve was 0.926 (95%
confidence level: 0.850-1.000) (Fig. 3b). The maximum value of the
Youden index analyzed by the ROC curve of the %ELwume-HYD was
23.5 (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 ears in the EH-positive group. The median of the SH-MRC
was 3.48, with a range of 2.62 to 4.22 in the EH-negative group.
The median of the SH-MRC was 3.59, with a range of 3.13 to 4.11
in the EH-positive group. There was no significant 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
two observers were found in both the SH-MRC without IV-GBCA
and the %EL.oume-HYD with IV-GBCA. There was no significant
correlation between the SH-MRC without |V-GBCA and the
%ELoume-HYD with IV-GBCA. The %ELwume-HYD with IV-GBCA
showed higher agreement to our clinical diagnosis of EH using
the Nakashima grade compared to the SH-MRC 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 saccule on MRC without IV-GBCA has been reported.'"
2 The MRC in these studies was acquired using a balanced
steady-state free-precession (bSSFP) sequence.’’ '? The bSSFP
sequence has a risk of a banding artifact with low signal due
to the BO field inhomogeneity.'® Previously reported studies
have suggested that a fast spin echo sequence without banding
artifact is more appropriate than the bSSFP sequence for MRC
of the inner ear imaging.'* '> Recently, a machine learning-based
trial to automatically diagnose Meniere's disease by training the
differences of imaging findings between patients with Meniere's
disease and controls on MRC without IV-GBCA was reported.'®
Because the fast spin echo-based MRC and bSSFP-based MRC
were mixed in their study,’® a concern about the bias for their
results due to low-signal banding artifacts of bSSFP-based MRC has
been mentioned.'” A previous study compared a bSSFP-based MRC
without IV-GBCA to a 3D-FLAIR with IV-GBCA for the evaluation of
EH.'® In that study, the degree of EH assessed by the MRC was less
specific for Meniere's disease symptoms than that obtained with
the 3D-FLAIR images.'® Additionally, a poor inter-rater agreement
was reported for the measurement of the saccular size using MRC
without IV-GBCA in that study.'® Since the membrane separating
the endolymph and perilymph is much thinner than the resolution
of routine clinical MR imaging (0.5 X 0.5X 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 studies,” '*
'8 might be banding artifacts associated with the bSSFP sequence.
Because we were actually unable to clearly distinguish the lateral
membranous wall of the saccule using the MRC based on a fast
spin echo sequence, we measured the distance between the
utricular macula and the osseous spiral lamina in the present
study. There was no displacement of the utricular macula due to
the presence of EH. Therefore, we concluded that MRC without IV-
GBCA is not suitable for the evaluation of EH.

A previously reported study suggested that vestibular EH had
a lower signal intensity than the perilymph on MRC without IV-
GBCA.'® However, it has also been reported that a difference
in the fluid-composition between the endo- and perilymph was
insufficient to produce enough contrast to visualize individually
the endo- and perilymph on MRC without IV-GBCA.? % In some
exceptions, the endolymphatic spaces have been visualized on
MR imaging without IV-GBCA.?'">> The endolymph had a higher
signal intensity than the perilymph on 3D-FLAIR images without
IV-GBCA for a condition in which the endolymph contained
blood components.?' With enlarged endolymphatic sac and
duct syndrome, the endolymph of the inner ear receives an
influx of fluid containing highly proteinaceous or hemorrhagic
compenents from the endolymphatic sac, and can have a high
signal intensity on 3D-FLAIR images.?? In contrast, it has been
reported that the perilymphatic space had a higher signal intensity
than the endolymphatic space in non-contrast 3D-FLAIR images in
cases of vestibular schwannoma.?® Outside of these exceptions,
it is necessary to produce contrast between the endo- and
perilymphatic spaces by IV-GBCA, for visualization of EH.

The present study has a few limitations. A small number of
patients were evaluated. The drawing of the ROl was performed
manually, although measurements from two observers indicated
high agreement. The cochlear endolymph was not evaluated. Since
the cochlear duct is a small structure compared to the saccule,’ it
was considered that cochlear endelymph could not be visualized
with MRC.

CONCLUSION

There was no significant correlation between the MRC without
GBCA administration and the HYDOROPS-Mi2 with GBCA
administration in the evaluation of EH. It was concluded that MRC
without GBCA administration cannot apply for accurate evaluation
of the degree of EH.

Aiseikai Healthcare Corporation

DISCLOSURE STATEMENT
None of the authors have any conflicts of interest regarding the
present study.

REFERENCES

1. Nakashima T, Pyykko I, Arroll MA, et al. Meniere's disease. Nat
Rev Dis Primers. 2016;2:16028. doi: 10.1038/nrdp.2016.28.

2. Naganawa S, Nakashima T. Visualization of endolymphatic
hydrops with MR imaging in patients with Méniére's disease
and related pathologies: current status of its methods and
clinical significance. Jpn J Radiol. 2014;32(4):191-204. doi:
10.1007/511604-014-0290-4.

3. Naganawa S. The Technical and Clinical Features of 3D-FLAIR
in Neuroimaging. Magn Reson Med Sci. 2015;14(2):93-106.
doi: 10.2463/mrms.2014-0132.

4. Nakashima T, Naganawa S, Teranishi M, et al. Endolymphatic
hydrops revealed by intravenous gadolinium injection
in patients with Méniéere's disease. Acta Otolaryngol.
2010;130(3):338-43. doi: 10.1080/00016480903143986.

5. Naganawa S, Kawai H, Sone M, Nakashima T. Increased
sensitivity to low concentration gadolinium contrast by
optimized heavily T2-weighted 3D-FLAIR to visualize
endolymphatic space, Magn Reson Med Sci. 2010;9(2):73-80.
doi: 10.2463/mrms.9.73.

6. Naganawa S, Yamazaki M, Kawai H, Bokura K, Sone M,
Nakashima T. Imaging of Méniere's disease after intravenous
administration of single-dose gadodiamide: utility of
subtraction images with different inversion time. Magn Reson
Med Sci. 2012;11(3):213-9. doi: 10.2463/mrms.11.213.

7. Naganawa S, Suzuki K, Nakamichi R. et al. Semi-quantification
of endolymphatic size on MR imaging after intravenous
injection of single-dose gadodiamide: comparison between
two types of processing strategies. Magn Reson Med Sci.
2013:12(4):261-9. doi: 10.2463/mrms.2013-0019.

8. Nakashima T, Naganawa S, Pyykko |, et al. Grading
of endolymphatic hydrops using magnetic resonance
imaging. Acta Otolaryngol Suppl. 2009:(560):5-8. doi:
10.1080/00016480902729827.

9. Naganawa S, Ohashi T, Kanou M, Kuno K, Sone M, lkeda
M. Volume quantification of endolymph after intravenous
administration of a single dose of gadolinium contrast agent:
comparison of 18- versus 8-minute imaging protocols. Magn
Reson Med Sci. 2015;14(4):257-62. doi: 10.2463/mrms.2014-
0118.

10. Keller JH, Hirsch BE. Marovich RS, Branstetter BF 4th. Detection
of endolymphatic hydrops using traditional MR imaging
sequences. Am J Otolaryngol. 2017:38(4):442-446. doi:
10.1016/j.amjoto.2017.01.038.

11. Simon F, Guichard JP, Kania R, Franc J, Herman P, Hautefort
C. Saccular measurements in routine MRI can predict
hydrops in Meniere's disease. Eur Arch Otorhinolaryngol.
2017:274(12):4113-4120. doi: 10.1007/500405-017-4756-8.

12. Venkatasamy A, Veillon F, Fleury A, et al. Imaging of the
saccule for the diagnosis of endolymphatic hydrops in Meniere
disease, using a three-dimensional T2-weighted steady state
free precession sequence: accurate, fast, and without contrast
material intravenous injection. Eur Radiol Exp. 2017;1(1):14.
doi: 10.1186/541747-017-0020-7.

13. Scheffler K, Lehnhardt S. Principles and applications of
balanced SSFP techniques. Eur Radiol. 2003;13(11):2409-18.
doi: 10.1007/500330-003-1957-x.

14. Naganawa S, Koshikawa T, Fukatsu H, Ishigaki T, Fukuta T.
MR cisternography of the cerebellopontine angle: comparison
of three-dimensional fast asymmetrical spin-echo and three-
dimensional constructive interference in the steady-state
sequences. AJNR Am J Neuroradiol. 2001;22(6):1179-1185.

15. Kojima S, Suzuki K, Hirata M, Shinohara H, Uenc E. Depicting
the semicircular canals with inner-ear MRI: a comparison of
the SPACE and TrueFISP sequences. J Magn Reson Imaging.
2013;37(3):652-9. doi: 10.1002/jmri.23863.

16. van der Lubbe MFJA, Vaidyanathan A, de Wit M, et al. A non-
invasive, automated diagnosis of Meniere's disease using
radiomics and machine learning on conventional magnetic
resonance imaging: A multicentric, case-controlled feasibility
study. Radiol Med. 2022;127(1):72-82, doi: 10.1007/511547-
021-01425-w.

17. Naganawa S, Ito R, Taoka T, Yoshida T, Sone M. Letter to
editor on the article "A non-invasive, automated diagnosis of
Meniere's disease using radiomics and machine learning on
conventional magnetic resonance imaging: a multicentric, case-
controlled feasibility study" by van der Lubbe Mfja et al. Radiol

S
=153

T3 | HEZRHOH

=
HEH

FHNV w—NICrT,

Ve | ICEBH

=

e ot el

SEVHE B B e A D HFF

BRI

BiE - s

105




Aiseikai Healthcare Corporation

106

Med. 2022;127(4):458-459. doi: 10.1007/511547-022-01486-
5.

18. Eliezer M, Poillon G, Horion J, et al. MRI diagnosis of
saccular hydrops: comparison of heavily-T2 FIESTA-C and
3D-FLAIR sequences with delayed acquisition. J Neuroradiol.
2021;48(6):446-452. doi: 10.1016/j.neurad.2019.04.005.

19. Ito T, Naganawa S, Fukatsu H, et al. High-resolution MR images
of inner ear internal anatomy using a local gradient coil at
1.5 Tesla: correlation with histological specimen. Radiat Med.
1999;17(5):343-/.

20. Pyykkod I. Zou J, Poe D, et al. Magnetic resonance imaging of
the inner ear in Meniere's disease. Otolaryngol Clin North Am.
2010:43(5):1059-80. doi: 10.1016/].0tc.2010.06.001.

. Naganawa S, Ishihara S, Iwano S, Sone M, Nakashima T.
Detection of presumed hemorrhage in the ampullar endolymph
of the semicircular canal: a case report. Magn Reson Med Scil.
2009:8(4):187-91. doi: 10.2463/mrms.8.187.

22. Naganawa S, Sone M, Otake H, Nakashima T. Endolymphatic

hydrops of the labyrinth visualized on noncontrast MR imaging:
a case report. Magn Reson Med Sci. 2009;8(1):43-6. doi:
10.2463/mrms.8.43.

23. Naganawa 5, Kawai H, Sone M, Nakashima T, lkeda
M. Endolympathic hydrops in patients with vestibular
schwannoma: visualization by non-contrast-enhanced 3D
FLAIR. Neuroradiology. 2011;53(12):1009-15. doi: 10.1007/
500234-010-0834-y.

2

=

Figure legends
Fig. 1
Fig. 1 An example of the measurement of the saccular height

Magnetic resonance cisternography was reformatted to the
coronal plane perpendicular to the anterior commissure-posterior
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 (long arrow) was measured as the saccular height
(line).

Fig. 2
Fig. 2 Relationship between SH-MRC and %ELvwoume-HYD
Scatterplots of the degree of endolymphatic hydrops showing the
relationship between the SH-MRC without an IV-GBCA and the
%ELwoume-HYD with IV-GBCA. There was no significant correlation
between the SH-MRC and %EL.wume-HYD. The Spearman’ s rank
correlation coefficient between the SH-MRC and %ELwiume-HYD was
0.102 (P = 0.532).
IV-GBCA: intravenous administration of gadolinium-based contrast
agent
%ELvwowme-HYD: 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 positive perilymph Signal-Multiplied with heavily T2-
weighted magnetic resonance
SH-MRC: saccular height on magnetic resonance cisternography

Fig. 3

';g:ig. 3 Diagnostic performance of SH-MRC and %ELuowume-HYD
ROC curve for the clinical diagnosis of EH from the SH-MRC without
an IV-GBCA (a), and the %ELwume-HYD with IV-GBCA (b). In the
ROC analysis for the SH-MRC, the area under the ROC curve was
0.570 (95% confidence level: 0.378-0.762), for the %EL.cume-HYD,
the area under the ROC curve was 0.926 (95% confidence level:
0.850-1.000). The maximum value of the Youden index analyzed
by the ROC curve of %ELwwme-HYD was 23.5 (sensitivity: 92.9%,
specificity: 80.8%).
EH: endolymphatic hydrops
IV-GBCA: intravenous administration of gadolinium-based contrast
agent
%ELvoume-HYD: 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 positive perilymph Signal-Multiplied with heavily T2-
weighted magnetic rescnance
ROC: receiver operating characteristic
SH-MRC: saccular height on magnetic resonance cisternography

Fig. 4
Fig. 4 Comparison between the SH-MRC of the EH-negative and

EH-positive groups

A box-and-whisker plot showing the SH-MRC without an

intravenous administration of gadolinium-based contrast agent in

the EH-negative group and EH-positive groups. The lower side of
the rectangle shows the first quartile (25th percentile value) and
the upper side is the 75th percentile value. The thick horizontal
line in the rectangle shows the median. The horizontal line under
the whisker indicates the 10th percentile value, and the horizontal
line above the whisker shows the 90th percentile value. There was
no significant difference in the SH-MRC between EH-negative and
EH-positive groups (P = 0.478).

EH: endolymphatic hydrops

SH-MRC: saccular height on magnetic resocnance cisternography

Fig. 5

Fig. 5 Representative images with and without EH
Representative images from a 37-year-old man with no EH; MRC
obtained at pre- IV-GBCA (a); a HYDROPS-Mi2 image obtained at
4 h post-IV-GBCA (b), and a 55-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-Mi2
images (short arrows, b, d) indicate endolymphatic space. There
was no displacement of the utricular macula (long arrows) due to
the presence of EH.
EH: endolymphatic hydrops
HYDROPS-Mi2: HYbriD of Reversed image Of Positive endolymph
signal and native image of positive perilymph Signal-Multiplied with
heavily T2-weighted magnetic resonance
IV-GBCA: intravenous administration of gadolinium-based contrast
agent
MRC: magnetic resonance cisternography
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Abstract

Purpose: This study aimed to investigate the association between
prolonged preoperative sedentary time (ST) and postoperative
ileus (POI) after adjusting for confounders in patients with
colorectal cancer (CRC).

Methods: This single-center retrospective study enrolled 155



consecutive patients who underwent surgery for primary CRC.
A diagnosis of POl was made by the surgeons if the Clavien-
Dindo classification (CD) grade is =2 within 30 days after surgery.
Preoperative ST was assessed using the International Physical
Activity Questionnaire usual week short version (Japanese version).
Patients were classified into two groups (ST <6 h/day and ST =26
h/day) based on results from the questionnaire, 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 identify the optimal cutoff value
of preoperative ST for predicting POI.

Results: Of the 155 patients, 134 were included in the analysis.
POI occurred in 16 (11.9 %) patients of overall patients and 11
(12.5 %) of the 88 matched patients. The logistic regression
analysis after propensity score-matching showed that prolonged
preoperative ST (ST =6 h/day) was associated with POI (odds
ratio 5.40 [95% confidence interval: 1.09—26.60], p = 0.038).
The ROC curve analysis indicated that the optimal cutoff value of
preoperative ST for predicting POl was 6 h/day.

Conclusion: Prolonged preoperative ST is a risk factor for POI in
patients with CRC. Therefore, reducing preoperative ST may play
an important role in preventing POI.

Keywords:
colorectal cancer, postoperative ileus, 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]. Surgery is the first choice for curative treatment of CRC,
and recent advances in treatment technologies have led to
improved survival rates [2]. However, despite these advances,
postoperative complications continue to occur in some patients,
with postoperative ileus (POI) being one of the most common
complications of CRC surgery [3]. POI is defined as a temporary
inhibition of gastrointestinal motility after 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]. Moreover,
postoperative complications, including POI, delay the initiation
of adjuvant chemotherapy and are associated with decreased
survival [8]. Therefore, it is important to investigate the modifiable
factors that prevent POL.

In patients with CRC, the risk factors for POl are reported to
be male sex, higher body mass index (BMI), poor performance
status (PS), chronic obstructive pulmonary disease (COPD),
history of abdominal surgery, open surgery, and intraoperative
imbalance [5-7, 9]. Age, cardiac comorbidities, stoma creation,
conversion to laparotomy, and rectal resection have been
reported as risk factors for POI in patients undergoing colorectal
and gastrointestinal surgery [10, 11]. Reports often indicate that
risk factors for POI, including intraoperative factors, are difficult to
modify, and therefore it is important to explore modifiable factors.
Consequentially, preoperative BMI, visceral obesity, low serum
albumin (Alb), low hand grip strength (HGS), and depression are
modifiable risk factors for POI [4, 5, 12-14]. This indicates the
possibility of preventing POI by preoperative intervention.

Recently, prehabilitation for patients with CRC has reportedly
reduced the incidence of POI, suggesting that preoperative
physical activity (PA) and reduced rest time might have an effect
on the incidence of POI [15]. In addition, our study indicated that
preoperative sedentary time (5T). a PA indicator, is associated
with postoperative complications in patients with gastrointestinal
cancer, including CRC [16]. Additionally, previous studies have
reported that ST is associated with obesity, low muscle strength,
and depression [17-19]. which are risk factors for POI. These
studies suggest that preoperative PA, especially ST, influences
the incidence of POl in patients with CRC. However, no study has
investigated the association between preoperative ST and POI in
patients with CRC. Therefore, the present study aimed to clarify
the association between preoperative ST and POI after adjusting
for confounders in patients with CRC.

Materials and Methods
Study design, patients, and ethics

This single-center retrospective study enrolled 155 consecutive
patients who had undergone open or laparoscopic surgery for
primary CRC between October 2016 and January 2022 at Kamiiida
Daiichi General Hospital. The exclusion criteria were patients
who (1) needed assistance in walking preoperatively, (2} had
cognitive dysfunction preoperatively, (3) had simultaneous cancer,
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(4) underwent palliative surgery, (5) had a benign tumor or no
primary cancer revealed by pathological examination, and (6) had
missing data. All patients underwent postoperative rehabilitation
(twice a day on weekdays and once on Saturdays: 40-60 min/day)
from the first day after surgery to discharge, including ambulation,
breathing, aerobic, and muscle strengthening exercises in stages.

This study was approved by the Ethics Committee of Kamiiida
Daiichi General Hospital (Approval No. 2801). Before participating
in our study, all patients were informed about the study and
provided written informed consent in accordance with the
Declaration of Helsinki.

Definition of POl
POl was diagnosed by the surgeons if the Clavien-Dindo
classification (CD) [20, 21] grade is =2 within 30 days after surgery.

Assessment of preoperative ST and PA

Preoperative ST was assessed using t the International Physical
Activity Questionnaire (IPAQ) usual week short version (Japanese
version) within a week before surgery. This questionnaire is used
to evaluate vigorous-intensity PA, moderate-intensity PA, walking
activity during the usual seven days, and ST during a typical
weekday [22]. PA levels were classified into three groups (high,
maoderate, and low) based on a published protocol [23].

Confounders and clinical characteristics

Age. sex, BMI, comorbidities (heart disease [HD] and COPD).
Eastern Cooperative Oncology Group PS, Alb, HGS, and depression
were measured or obtained from electronic medical records
since these are possible confounders in the relationship between
prolonged preoperative ST and POI. Preoperative HGS was
measured once on each hand using a dynamometer (Grip-D, TKK
5401; Takei Scientific Instruments Co., Niigata, Japan), and the
averages of both values were calculated. Preoperative depression
was evaluated by the Japanese version of the Hospital Anxiety and
Depression Scale (HAD). The HAD consists of seven items each
for the anxiety and depression subscales. A four-point response
scale was used, with each subscale ranging from 0 to 21 and
higher scores indicating more intense symptoms [24]. Only the
depression scores (HAD-Depression) were used in this study. The
HGS and HAD-depression were measured within one week before
surgery.

Moreover, the cancer site, pathological TNM 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 (ST <6 h/day and
ST =6 h/day) based on the cutoff value of preoperative ST, as
reported in a previous study [17]. We used a propensity score-
matching strategy to minimize the effects of confounders on the
association between preoperative ST and POl and calculated
propensity scores for ST as derived by the logistic regression
model. The propensity scores were derived using age, sex, BMI,
comorbidities (HD and COPD), PS, Alb level, HGS, and HAD
depression. Patients were matched by a caliper width of 0.2
standard deviations of the logit of the propensity score.

After propensity score-matching, the Mann-Whitney U test
for continuous variables and the chi-square test for categorized
variables were used to compare background variables between
patients with ST <6 h/day and those with ST =6 h/day. Logistic
regression analysis was performed to investigate between
prolonged preoperative ST (ST =6 h/day) and POI, and we
calculated odds ratios (OR) and 95% confidence intervals (Cl).
Moreover, receiver operating characteristic (ROC) curve analysis
was performed to identify the optimal cutoff value of preoperative
ST to predict POl and its sensitivity and specificity in all patients.
Continuous and categorical variables were expressed as medians
[interquartile range] and number of patients (%), respectively. All
statistical analyses were performed using EZR version 1.61 (Saitama
Medical Center, Jichi Medical University, Japan) [25], and p < 0.05
was considered statistically significant.

Results

Of the consecutive 155 CRC patients, 21 were excluded
because of the need for assistance in walking (n = 5), cognitive
dysfunction (n = 5), simultaneous cancer (n = 4), palliative surgery
(n = 1), benign tumor or metastatic cancer (n = 4), and missing
IPAQ 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 ST <6 h group and 44 in the ST =6 h group, for
a total of 88 patients (Figure 1).

Table 1 shows the characteristics of all patients, including those
with ST <6 h/day and those with ST =6 h/day. There were 90
(67.2 %) male patients. Additionally, 88 (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 PS 0, while
47 (35.1 %) underwent open surgery. Lastly, POl occurred in 16
patients (11.9 %).

Table 2 shows a comparison of background variables between
patients with ST <6 h/day and those with ST = 6/day after
propensity score-matching. No difference was found in all
background variables, and the number of patients with POl was
significantly higher in patients with ST =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 ST and POI. Prolonged preoperative ST
was associated with POI (OR: 5.40; 95% CI: 1.09—26.60; p =
0.038).

The ROC curve analysis indicates that the area under the curve
(AUC) was 0.641 (95% Cl: 0.502-0.780), and the optimal cutoff
value of preoperative ST to predict POl was & h/day (sensitivity
68.8 %, specificity 64.4 %) (Figure 2).

Discussion

The present study indicates that prolonged preoperative ST
was associated with the incidence of POI after adjusting for
confounders in patients with CRC. To our knowledge, this is the
first study to investigate the association between prolonged
preoperative ST and POI in patients with CRC. This association
was found even after adjusting for risk factors reported in
previous studies [5, 6, 12-14]. Exercise promotes colonic motility
in healthy individuals [26]. Moreover, walking the night before
surgery reduces postoperative time to first flatus and defecation,
and decreases the incidence of POI in patients with gynecologic
cancer [27]. Furthermore, as people age, those who tend to be
sedentary defecate less frequently than do those who are more
active [28]. In the present study, ST, rather than the amount of
preoperative PA, was associated with the incidence of POI. This
suggests that a longer ST, rather than less precperative 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 is the median age of the participants in this study. In
addition, a meta-analysis of risk factors for CRC reported low 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 ST is better and easier
than increasing the amount of PA is in patients with CRC over 70
years of age, and an approach to reduce ST is important in clinical
setting for patients with CRC.

The present study indicated that the cutoff value of precperative
ST to predict POI was 6 h/day, and its sensitivity and specificity
were 68.8% and 64.4%, respectively. Previous studies measuring
ST by IPAQ have demonstrated that individuals with 6—10 h/
day of ST have a higher risk of developing metabolic syndrome
than that of individuals with less than 6 h/day of ST in adults [31].
Additionally, those with ST =6 h/day on non-working days have
lower vascular function than that of individuals with ST <6 h/day
[32]. Therefore, ST greater than 6 h/day may increase the risk of
developing the disease and result in functional decline. Although
the cutoff value of preoperative ST obtained in this study is low
in both sensitivity and specificity, we believe that it is clinically
relevant. In addition, previous studies using the IPAQ to evaluate
ST have reported that the cutoff values of ST to predict frailty
and sarcopenia were 7 and 8 h/day, respectively [33, 34], and
preoperative frailty and sarcopenia have been indicated as risk
factors for postoperative complications in patients with CRC [35,
36]. Therefore, the risk of POI due to prolonged ST may occur
even before sarcopenia or frailty because the cutoff value for ST
to predict POl in this study was 6 h/day, which Is shorter than
that in previous studies. However, the mean ST assessed using
an accelerometer was 524 min/day (approximately 8-9 h/day) in
older Japanese adults [37], and the median ST assessed using the
questionnaire was 5 h/day in all patients in this study (data not
shown). It is possible that ST in the present study, as evaluated
by the questionnaire, was underestimated. Therefore, the actual
cutoff value of ST may be slightly higher, but assessment by the
questionnaire is simple and potentially useful.

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

nature of the study. Thus, the incidence of POI might have been
overestimated, and future prospective studies are needed.
Second, this study had a small sample size and used 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 ST were conducted using a questionnaire that lacked
objectivity compared to an evaluation with an accelerometer.
Future studies that use accelerometers should provide more
detailed data. Fourth, the IPAQ could not be used to evaluate
LPA. Since LPA decreases as ST increases but MVPA changes little
when ST is divided into guartiles [38], LPA may be a confounder
in the association between ST and POI found in the present
study. Finally, although POI in this study was defined as CD grade
= 2, actual occurred POIs were only CD grade 2. Therefore, the
relationship between prolonged precperative ST 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 ST is a risk factor for
POI. Therefore, reducing preoperative ST may play an important
role in preventing POL.
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Table 1. Characteristics of the study participants

Overall Overall ST =6 h/day
(n=134) (n=134) (n=53)

Age, years 71163, 77] 70 [64.77] 72 [63, 78]
Male, n (%) 90 (67.2) 53 (65.4) 37 (69.8)
BMI, kg/m? 2230198, 2471 2301[206,247) 21.3[19.3,24.6)

<185 11(8.2) 4 (4.9) 7(13.2)

18.5 =, <25.0 91 (67.9) 57 (70.4) 34 (64.2)

250 32(239) 20 (24.7) 12 (22.6)
Cancer site, n (%)

Colon 88 (65.7) 51 (63.0) 37 (69.8)

Rectal 41 (30.6) 27(33.3) 14 (26.4)

Multiple 5(3.7) 3(37) 2(3.8)
Stage, n (%)

0 8 (6.0) 4 (4.9) 4 (7.5)

1 20 (14.9) 15 (18.5) 5(9.4)

2 49 (36.6) 33 (40.7) 16 (30.2)

3 46 (34.3) 22(27.2) 24 (45.3)

4 11 (8.2) 7 (8.6) 4 (7.5)
PS, n (%)

0 112 (83.6) 68 (84.0) 44 (83.0)

1 22 (16.4) 13 (16.0) 9(17.0)
Comorbidity, n (%)

HD 14 (10.4) 8 (9.9) 6(11.3)
COPD 4 (3.0) 3(3.7) 1(1.9)
oy 50224 130800 17G21)
Alb, g/mL 4.0([3.7,43] 4.0([3.7,42] 4.1[3.8, 4.3]

PA level, n (%)
High 17 (12.7) 14 (17.3) 3(5.7)
Moderate 64 (47.8) 41 (50.6) 23 (43.4)
Low 53 (39.6) 26 (32.1) 27 (50.9)
HGS, kg 27.0 [20.1,32.9] 26.9(20.1,32.6) 27.3[20.1,33.7]
HAD-depression, point 6 [4, 9] 6[4,9] 6 [4,9]
Surgical type, n (%)
Open 47 (35.1) 24 (29.6) 23 (43.4)
Laparoscopy 87 (64.9) 57 (70.4) 30 (56.6)
Stoma creation, n (%) 11 (8.2) 5(6.2) 6(11.3)

Operative time, min - 271 [201, 330] 275 [200, 339] 264 [205, 311]
Blood loss, mL 37[11,1511 381[12,130] 34110, 268]
In-out balance, mL 15201146, 1876] 1540 [1143,1906] 1498 [1170, 1799]
POI, n (%) 16 (11.9) 5(6.2) 11 (20.8)
Postoperative LOS, days 12 [10, 18] 12 [10, 16] 13010, 20]

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

ST, sedentary time; BMI, body mass index; PS, performance status;
HD, heart disease; COPD, chronic obstructive pulmonary disease;
Alb, albumin; PA, physical activity; HGS, handgrip strength; HAD,
Hospital Anxiety and Depression Scale; POI, postoperative ileus;
LOS, length of hospital stay

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

18.5 =, <25.0 35 (79.5) 28 (63.6)
250 = 7(15.9) 12(27.3)
Cancer site, n (%) 0.500
Colon 25 (56.8) 30 (68.2)
Rectal 17 (38.6) 12 (27.3)
Multiple 2 (4.5) 2 (4.5)
Stage, n (%) 0.058
0 2 (4.5) 3(6.8)
1 10 (22.7) 5(11.4)
2 19(43.2) 11 (25.0)
3 9 (20.5) 21 (47.7)
4 4(9.1) 4(9.1)
PS. n (%) >0.999
o] 37(84.1) 37 (84.1)
1 7(15.9) 7(15.9)
Comorbidity, n (%)
HD 5(11.4) 4(9.1) >0.999
COPD 2(4.5) 1(2.3) >0.999
SHU‘Srtgoe’r{hO[: ?;;?Om'”a' 7 (15.9) 15 (34.1) 0.084
Alb, g/mL 4.0[38.43] 4.0[3.7, 4.3] 0.808
PA level, n (%) 0.102
High 7 (159 3(6.8)
Moderate 23 (52.3) 18 (40.9)
Low 14 (31.8) 23 (52.3)
HGS, kg 28.2(21.9,33.0] 25.2(19.7, 33.4] 0.488
HAD-depression, point 7 [4,10] 6[3.9] 0.402
Surgical type, n (%) 0.077
Open 12(27.3) 21 (47.7)
Laparoscopy 32(72.7) 23 (52.3)
Stoma creation, n (%) 3(6.8) 5(11.4) 0.713
Operative time, min 263 [195, 299] 260 (204, 315] 0.796
Blood loss, mL 26 [11,101]  37[12, 280] 0.352
In-out balance, mL  1485[1131,1762] 1504 [1195, 1848] 0.783
PO, n (%) 2 (4.5) 9 (20.5) 0.049

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

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

Table 3. Logistic regression analysis to investigate the relationship
between prolonged preoperative ST and POl in matched patients

Dependent variable OR (95% CI) P value
ST =6 h/day, O=no 1=yes  5.40 (1.09, 26.60) 0.038

ST <6 h/day ST =6 h/day
(" = 44) (n = 44) P value
Age, years 70 [63, 78] 73 (64, 78] 0.625
Male, n (%) 31 (70.5) 28 (63.6) 0.651
BMI, kg/m? 217(20.3,238] 21.4[196, 2501 0.757
<185 245 4(9.1)

OR, odds ratio; Cl, confidence interval; ST, sedentary time

|E1igiblepatients (n=155) ‘

Excluded patients (n = 21)

* Need assistance (n = 5)

* Cognitive dysfunction (n = 5)

+  Simul cancer (n= 4)

+ Palliative surgery (n = 1)

+ Pathology results showed benign
tumor or metastatic cancer (n = 4)

* No IPAQ data (n=2)

Included patients (n = 134) |

Propensity score-matching

ST<6hgroup(n=44) | [ST=6h group (n=44) |




Figure 1. Flow diagram of patients

0.8

6.000 (0.644, 0.688)
0.6

Sensitivity

0.4 -

0.2 —

0.0 5

T T T T T T
10 0.8 0.6 0.4 0.2 0.0
Specificity

Figure 2. ROC curve to predict POl using preoperative ST. Area
under the curve was 0.641 (95% Cl: 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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(A clinical classification of amnesia attacks
in patients with transient epileptic amnesia)
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FREREVES I ICE OF, TEARMERABEOTERCHETEL. IBb5, (1)
pure amnesia type, (2) topographical amnesia type. (3) date/time
amnesia type, (4) family/home amnesia type, T#H2.
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(A case of dementia with Lewy bodies
diagnosed about sixteen years after the
onset of pure autonomic failure)

SRR, BTy Y

1) 65 LRBHE—wR BIRTEE
2) G LERBE R EFHELE
3) BEEAEAERES R RSN ER S

{=[:p)

L E—/VERISRAE (DLB) ORIERERICER LIz R - BROEE
ML SN TS, L AERTEEE (RBD) LIREEELADEISER
DEIHEEND,

[753%]
KMICTHRELEDBD 1 RS LIZDT, ZORFEESZEED

BlERZHSHEL, NEHHBREREZTIEEBIC, MERELTOR
AMICOVTERT 2. BESLUYRHBEEESH SELREDRSE-
P =

[#5R)

FEBIRER | 70mCOBM, X206, hH L DIFETOEMS (A) iR
DHhWEEN B NIz, X-16EEH, AB®RICERAREEX >TEAL
oo FOBRBELEROIEORELY, LWOBECICERIFODET S
&, M DIFED SOERIBRHCHEN > fz. X108, KHBOEEHER
fefesh, ARRRR - EREBANERZ UK. BEROBR{EAEES L
BBEREEH olz. X-66F, AR - mREMBZES2 LT [BRE (DW)
HEEMEESE(ICKLSRIMEME] L2 N, BICABREOER
P8R e, X-3%, BUARROMEBENS SERBARERZULE
DEORZE TE Y, L—TRDBSHOEAHMHRES NIz, TOD
%, 2EDAT—FILTF7 TL—a vHEiTESNc. ZNTHOEHEEA
B LIcizs, X260, AR - BegABZzR4R2ZLIEE TS, DAT-
SPECTEMIBGIET Y > FAEFES N, LWINDEME T ERDI. Pure
autonomic failure (PAF) M2 T, FEWMEEN RS Nz, X&, RBD
PLIRDIH LR SN,

(=]

165 < ST S NIZPAF with Lewy bodiesDiEfITEH 5. AfE
DMOBEEEDSB Y, #Id [DMEBRBREEICLZEM] can, ®kd
WSlE DB - RIRETLEIRIC & 258 0Tl bSO, L—TR
DESOEZAHFHPHT—TITF T —a yHRES NI EHRIEN
B, COEAHNSESNZHINPLUE—REOERBERSFSHTEE
T3,

$1190 BAEHEHEEs BE BH5F68248

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 1980, Kenji Kosaka proposed the concept of ‘Lewy body
disease’ , based on research into twenty autopsied cases. This
concept subsequently became well known worldwide, and it is
now recognized to include at least four clinical subtypes, dementia
with Lewy bodies (DLB), Parkinson’ s disease, Parkinson' s disease
dementia, and pure autonomic failure (PAF) with Lewy bodies.
(7551

A case of DLB with syncope, which was followed up under
various diagnoses, including orthostatic hypotension, diabetes
mellitus-induced autonomic neuropathy, bradycardia associated
with atrial fibrillation, and finally PAF with Lewy bodies, for more
than sixteen years is presented. The study was approved by the
Ethics Committee of Kamiiida Daiichi General Hospital.
(2R
l W%}@Eﬁm{;. NFHARDI o, RIBTHRETLIZL.

5

| consider that it was possible that Lewy pathology affected
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 other clinical findings indicated that focal impaired
awareness seizures also contributed to his syncope, as well as
PAF with Lewy bodies. Furthermore, a potential ‘third course’ of
Lewy pathological progression are discussed based on the clinical
findings obtained at my department in this case, as two courses
have been postulated for the pathological progression of DLB. This
‘third course” of Lewy pathological progression may induce PAF
with DLB (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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Transient epileptic amnesia (TEA) is a special type of mesial
temporal lobe epilepsy, and patients with the condition often
exhibit two other types of memory symptoms: accelerated long-
term forgetting (ALF) and autobiographical amnesia (AbA). We
have already presented two clinical cases in which the patients
showed symptoms of ALF and/or AbA without suffering any
type of epileptic seizure, including amnesia attacks. Based on
these cases, we proposed a new clinical entity, which we named
“transient epileptic amnesia complex syndrome (TEACS)".
Furthermore, we also reported that both cases of TEACS were
probably complicated with very early stage (the preclinical or
prodromal stage) DLB.

(7]

| present a third case in which a patient with TEA was
complicated with early stage DLB. Also, a PubMed search using
the search term “Lewy body” and (“epilepsy” or “epileptic”)
conducted.
|fRIEBAVECHS )

The study was approved by the ethics committee of Kamiiida
Daiichi General Hospital (Nagoya, Japan).

[BR] [E=]

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

$420 BARAEFE FRE 2023F11H25H

Lewy pathology may cause late-onset
epilepsy of unknown cause (LOEU)
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Transient epileptic amnesia (TEA) is a special type of mesial
temporal lobe epilepsy, and patients with the condition almost
always exhibit two other types of memory symptoms: accelerated
long-term forgetting (ALF) and autobiographical amnesia (AbA).
Dementia with Lewy bodies (DLB) is the second-most common
form of neurodegenerative dementia, and its prodromal symptoms
are clinically important.

(73]

We present three clinical cases, in which the patients displayed
TEA-related symptoms, such as amnestic seizures, ALF, and AbA,
in addition to prodromal symptoms of DLB, in order to clarify the
commonalities they shared.

[fRI2AVECHE]

The study was approved by the ethics committee of Kamiiida
Daiichi General Hospital (Nagoya, Japan).

[ER] [ER]

To the best of our knowledge, there are only three case reports
about the co-occurrence of TEA-related symptoms and prodromal
symptoms of DLB in the literature, and all of them were described
by us. Based on these three cases, we propose the hypothesis
that TEA-related symptoms are related to Lewy pathology, which
affects the neurons in the amygdala in the very early stages 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 DLB.
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An essay on the pathogenesis of transient
epileptic amnesia (TEA)
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TEA is a type of mesial temporal lobe epilepsy whose main
symptom is amnesia attacks. The mechanisms of the attacks
remain unclear.

[73#]

| present two hypotheses regarding the pathogeneses of TEA
attacks based on my clinical experience and previously published
studies.

[imEeaEcE]

The study was approved by the ethics committee.
[ER/EZR]

TEA attacks often occurred upon waking and lasted for minutes
to hours. So, it is not always appropriate to assume an epileptic
seizure is occurring throughout a TEA attack because it would
mean that during the seizure the patient was in status epilepticus.
We know TEA attacks sometimes occur during everyday activities.
| hypothesize TEA attacks that arise during everyday activities,
such as driving and playing the piano or golf, may be caused by
‘Todd' s palsy of the mesial temporal lobes’ that persists after
a focal awareness seizure (FAS). | consider such TEA attacks are
caused by FAS, and not focal impaired awareness seizures (FIAS),
because if they were caused by FIAS it would be impossible for
the patient to perform complex tasks as described above during
the seizure. Another of my hypotheses will be presented at the
Meeting.
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Association between the Presence of the
Parasagittal Cyst-like Structure and Mini-
mental State Examination Score

Toshio Ohashi”, Ryo Yamamoto®. Shinji Naganawa 2,
Katsuyuki Ukai®

1) Department of Radiology, Kamiiida Daiichi General Hospital

2) Department of Radiology, Nagoya University Graduate School of
Medicine

3) Department of Psychogeriatrics, Kamiiida Daiichi General
Hospital

Abstract
Summary

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

A cyst-like structure (CLS) in the subarachnoid space near the
superior sagittal sinus has been reported in magnetic resonance
imaging (MRI) studies. It has 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 investigated the association between presence of CLS
and mini-mental state examination (MMSE) scores.
Method

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

Out of 207 cases, 95 were excluded and 112 cases were
included for the analysis. The patients’ age ranged from 66 to 94
years, with a median age of 83 years. There were 28 males and
84 females. MMSE scores ranged from 6 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 negative correlation was observed in the group without
CLS (Rs =-0.347, P = 0.001). The presence of CLS was determined
as an independent predictor for the lower 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 MMSE.

The 51° Annual Meeting of the Japanese Society for Magnetic
Resonance in Medicine; Karuizawa, Japan; Sep. 24, 2023
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