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Abstract

Purpose

To determine the morphology of the fovea in the normal fellow
eyes of patients with unilateral idiopathic macular hole (MH) and
to determine the association between the foveal morphological
parameters and the foveal outer nuclear layer (ONL) thickness.

Design
Retrospective observational study.

Participants
Two hundred three normal fellow eyes of patients with unilateral MH
and 216 normal eyes of 216 healthy subjects.

Methods

All eyes were examined by swept source optical coherence
tomography (OCT). The built-in software measured the average
retinal and choroidal thickness in the center and in the inner four
subfields defined in the Early Treatment Diabetic Retinopathy Study.
The total retinal thickness and the three retinal layers at the fovea
and parafovea (0.25- and 0.5-mm nasal and temporal from fovea) and
foveal floor width (FFW) were measured in the image of a horizontal
scan passing through the center of the fovea. We defined the
thickness between the internal limiting membrane and outer plexiform
layer as the inner retinal thickness, and the thickness between the
external limiting membrane and retinal pigment epithelium as the
outer retinal thickness. Multiple regression analyses were performed
with the age, sex, axial length, and the presence of a macular
posterior vitreous detachment as the dependent variables.

Main Outcome Measures. OCT measurements and correlations
between the foveal parameters and foveal ONL thickness.

Results

The fellow eyes had a thinner central retinal subfield, thinner fovea,
thinner ONL at all points except 0.5 mm nasal, significantly thicker
outer retina at all points, and a wider FFW (P=.040 to P<.0001).
The foveal ONL thickness was significantly and positively correlated
with the central subfield retinal thickness and foveal thickness and
negatively with the FFW (all P<.0001).

Conclusions
The thinner and deeper fovea and the thinner ONL of the fellow eyes

Aiseikai Healthcare Corporation

of patients with a unilateral MH makes these eyes more susceptible
to forming MH from vitreal traction.

Key words
swept source optical coherence tomography, macular hole, outer
nuclear layer, retinal thickness, foveal floor width.

Introduction

The percentage of normal fellow eyes of patients with a unilateral
macula hole (MH) that develop an idiopathic macular hole (MH)
without manifest vitreous separation has been estimated to be
around 7-17%." This suggests that morphological*® and functional®?
examinations of the fellow eyes of patients with unilateral MH could
help in the determination of the pathogenesis of a MH. The foveal
morphology is generally highly symmetrical,’>'® and the fellow eyes
might have foveal morphological characteristics that predisposes
them to the development of a MH.

The foveal morphology has been studied using optical coherence
tomography (OCT) in healthy subjects.'*?° We have studied the
normal fellow eyes of patients with a unilateral MH and reported that
the fovea was thinner and deeper than that of healthy controls using
the OCT images obtained by the Cirrus HD OCT (Carl Zeiss Meditec
Inc, Dublin, California, USA).* However, it was not determined which
retinal layers were responsible for the thinning.

The outer nuclear layer (ONL) contains the nuclei of the cone and
rod photoreceptors, and the foveal ONL thickness is considered
to be an important biomarker of retinal diseases.?’ The retinal
thickness in normal individuals is related to the sex'*1%1820, age1314.18,
axial length'31417.18 and the presence of a posterior vitreoretinal
detachment (PVD).?2 Multiple regression analyses using these factors
are needed to evaluate the association of these factors to the retinal
thickness.

The purpose of this study was to determine the morphology of the
foveal area in the normal fellow eyes of patients with a unilateral
MH. To accomplish this, we measured the retinal and choroidal
thicknesses, and retinal layer thicknesses, especially the ONL, in
the images obtained by swept source OCT (SS-OCT). We then
determined the relationship between the foveal morphology and the
thickness of the different layers of the foveal area.

METHODS

This was a retrospective, cross-sectional, case-control study carried
out with the approval of the Ethics Committee of the Kami-iida Daiichi
General Hospital. The procedures used adhered to the tenets of the
Declaration of Helsinki. All patients had signed an informed consent
for the surgery, data collection, and the use of the data for research
studiies.

PARTICIPANTS

We studied the normal fellow eyes of patients with unilateral
idiopathic MH and the normal fellow eyes of healthy subjects who
were scheduled for cataract surgery at the Kami-iida Daiichi General
Hospital from January 2014 through October 2021.

All participants underwent a comprehensive ophthalmologic
examination including measurements of the refractive error, best-
corrected visual acuity with a Landolt chart at 5 m, axial length by
ocular biometry (IOL Master; Carl Zeiss Meditec), condition of the
anterior segment by slit-lamp examination, measurement of the
intraocular pressure (IOP), dilated indirect slit-lamp biomicroscopy
with either contact lenses or noncontact lenses, indirect
ophthalmoscopy, and SS-OCT examination.

Patients with a unilateral full-thickness idiopathic MH and a normal
fellow eye were studied. The normal fellow eyes of healthy subjects
who were diagnosed with unilateral cataract were used as controls.
The right eye was selected when both eyes were eligible. All of the
eyes appeared normal on slit-lamp biomicroscopy and in the OCT
images.

Eyes with significant cataract, ocular diseases such as uveitis
or glaucoma or other retinal diseases, had prior retinal surgery,
axial length >27 mm, tomographic abnormalities such as foveal
deformations® and an elevation of the cone outer segment tips line>,
and poor-quality OCT images were excluded. Patients with systemic
diseases that could affect the macular and choroidal thickness, for
example, diabetes mellitus or uncontrolled hypertension, also were
excluded.

Optical coherence tomographic examination procedures

OCT scans were performed on all eyes using SS-OCT (DRI OCT -1,
Atlantis, Topcon) by experienced examiners. Axial images of the
vitreoretinal interface and retina were obtained by scans composed
of a raster of 5 B-scans of 9.0 mm length and 0.25-mm intervals along
the horizontal and vertical axes.
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A three-dimensional macular volume scan was obtained to measure
the retinal and choroidal thickness of the macular region. The Early
Treatment Diabetic Retinopathy Study topographic map of the retinal
and choroidal thickness was generated automatically by the built-in
segmentation software.

The total retinal thickness and the three retinal layer thicknesses
were measured at the fovea and at 0.25 mm, 0.5 mm nasal and
temporal from the fovea. In addition, the foveal floor width (FFW) was
measured along a horizontal line scan passing through the center of
the fovea (Fig. 1, Top).

The total retinal thickness was defined as the distance between the
inner limiting membrane (ILM) and the outer border of the retinal
pigment epithelium (RPE). The thickness between the ILM and outer
plexiform layer was defined as the inner retinal thickness, and the
thickness between the external limiting membrane and RPE as outer
retinal thickness. The ONL measurements included Henle' s fiber layer
thickness and therefore they cannot be directly compared with the
results from histology. The FFW was defined as the greatest distance
between the two points at which the outer nuclear layer-Henle’ s
fiber layer reached the inner retinal surface on the horizontal OCT
slice with the widest floor dimensions.?*?* (Fig. 1, Bottom) The foveal
depression was defined as the difference between central subfield
retinal thickness and average retinal thickness of the inner four
sectors.

Statistical analyses

The significance of the differences of the categorical data between
groups was determined by Chi-square tests, and the paired numerical
data were analyzed by t-tests. Multiple regression analyses were
performed using variables including the foveal parameters, age,
sex, axial length, and the presence of a macular posterior vitreous
detachment (PVD). Statistical analyses of the data were carried out
using StatView software version 5.0 (SAS Institute, Inc, Cary, North
Carolina, USA). A P < 0.05 was accepted as statistically significant.

T retina

QOuter nuclear layer

Figure 1. Images showing how measurements of the foveal
parameters of the normal fellow eyes of patients with a unilateral
macula hole and healthy subjects were made.

Top: The thickness of the total retina, that of three retinal layers at the
fovea and parafovea (0.25 mm and 0.5 mm nasal and temporal to the
fovea), and the foveal floor width (FFW) were made along a single
horizontal line of a scan passing through the center of the fovea.
Bottom: Foveal floor width (FFW) was measured at the widest
distance between the two points at which the outer nuclear layer
or Henle s fiber layer reached the inner retinal surface on the slice
with the widest floor dimensions. We defined the thickness between
the internal limiting membrane and outer plexiform layer as the inner
retinal thickness, and the thickness between the external limiting
membrane and retinal pigment epithelium as the outer retinal
thickness.

Results

The demographics of the 2 groups are shown in Table 1. No
significant differences were found in the sex distribution, age, axial
length, and the presence of macular PVD between the 2 groups. The
women in the MH group were significantly younger than the men.

The foveal parameters of the 2 groups are compared in the Table
2. The fellow eyes had thinner central subfield retina, deeper foveal
depression, thinner total retina (foveal center, 0.25 mm nasal), thinner
inner retina (0.25 mm nasal), thinner ONL (except 0.5 mm nasal),
thicker outer retina (all points), and greater FFW compared to that of
the healthy control eyes.

The results of multiple regression analyses are shown in Table 3. The
significant variables in Table 2 were also significant in the multiple
regression analyses. Multiple regression analyses of the healthy
subjects are shown in Table 4. Healthy women had significantly
thinner central subfield retina, thinner temporal inner retina, a deeper
foveal depression, thinner total retina (except foveal center), thinner
inner retina (0.25 mm temporal), and thinner ONL (0.5 mm nasal). The
FFW of the healthy women was greater but the difference was not
significant (P = 0.059).

The association between the foveal ONL thickness and three foveal
parameters, the central subfield thickness, foveal thickness, and foveal
floor width, in the fellow eyes are shown in Table 5. A thinner foveal
ONL was correlated with a thinner central subfield retina, a thinner
fovea, and a larger FFW.

The association between foveal ONL thickness or foveal outer retinal
thickness and the fellow eyes by sex are shown in the Table 6. Thin
foveal ONL and thick outer foveal retina were significantly related
factors of the fellow eyes in both women and men. The association
between the presence of MPVD and sex among healthy subjects
is shown in Table 7. The presence of a MPVD was significantly
correlated with being a woman.

Table 1. Demographics of the Patients with Unilateral Macular Hole
and the Healthy Subjects

MH (n=203) Healthy (n=216) p value

Female 133 (65.5) 139 (64.4) 0.80
Male 70 (34.5) 77 (35.6)

Age (yrs) 66.2+9.0 67.3+7.2 0.16
range 34-87 42-76

Female 64.6+8.6* 67.1+£7.2**
Male 69.2+8.9* 67.8%£7.3**

Axial length (mm) 23.72£1.16 23.49£1.09 0.056

range 20.90-26.84 20.8-26.4
PVD

Present 78 (38.4) 70 (32.4) 0.20
None 125 (61.6) 146 (67.6)

Data are expressed as number (%) or mean * standard deviation.
MH=macular hole, PVD=posterior vitreous detachment
*p=0.0004, **p=0.49 unpaired t-test




Table 2. Retinal and Choroidal Regional Thickness

Fellow eyes Healthy eyes p

(n=203) (n=216) value

Regional retinal thickness
Central subfield 218.7+20.1 224.6+21.9 0.007
Superior inner 29524165 2949+£175 0.87

29574188 296.6+179 0.64
2935+17.0 2924+18.1 0.53
285.3+17.4 284.0£19.7 0.51
292.4+165 292.0+£17.0 0.80

Nasal inner
Inferior inner
Temporal inner

Average inner

Foveal depression 73.7+149 67.3+17.3 0.0002
Regional choroidal  thickness

Central subfield 186.4+77.6 187.1£80.1 0.94
Superior inner 187.5+75.1 190.3+81.3 0.74
Nasal inner 175.4+783 180.6%£795 0.52

Inferior inner 182.1+£75.0 181.2+483.2 0.91
Temporal inner 188.0£74.9 1826+756 0.49
Average inner 183.3+71.7 183.7176.2 0.96

Data are expressed as mean = standard deviation.
Foveal depression=Average inner thickness minus Central subfield thickness

Table 3.
Multiple Regression Analyses for Regional Retinal and Choroidal Thickness

Age Female AXL MH  Macular PVD
B p B p B p B p B p

Regional retinal thickness

Central subfield  -0022 067 018 00008 013 0018 014 00044 0013 079
Superior inner 0130019 0042 044 0042 045 0002 098 0011 083
Nasal inner 0120029 009 00% 0062 026 -0033 052 0007 089
Inferior inner 0130020 -0083 013 0027 063 0031 05 0038 046
Temporalinner 070 020 013 0015 0017 075 0034 051 005 063
Average inner 120030 -009% 0084 002 065 0008 087 0018 073

Foveal depression -0091 0085 013 0011 014 0010 019 00001 -0.035 048

Regional choroidal thickness

Central subfield 032 <0001 0037 047 -034 <0001 0006 090 0006 090
Superior inner {035 <0001 0044 038 031 <0001 0013 079 0024 062
Nasal inner 032 <0001 0039 043 038 <0001 002 068 0017 072
Inferior inner 032 <0001 -0049 033 035 <Q00T 0017 072 0004 094
Temporalinner 033 <0001 001 084 031 <0001 004 040 0008 086

AXL=axial length, MH=macular hole, PVD=posterior vitreous detachment
Foveal depression=Average inner thickness minus Central subfield thickness
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Table 4.
Multiple Regression Analyses for Regional Thickness Among Healthy Subjects

Age Female AXL Macular PVD
B p B p B p B P

Regional retinal thickness
Central subfield 0039 056 -020 00031 016 0023 0093 0.17
Superior inner -0.19 00078 -0.044 053 0061 039 -0038 058
Nasal inner 0.6 0022 011 013 0066 035 -0015 083
Inferior inner 0.17 0016 -012 010 -0011 088 -0064 035
Temporalinner ~ -0089 019 017 0014 0047 051 -0032 065
Average inner 016 0021 012 0087 0044 054 -0040 056
Foveal depression -0.11  0.11  0.14 0042 -0.16 0024 -0.157 0.021

Regional choroidal thickness

Central subfield <035 <0001 -0.10 012 -0.37 <0001 0002 097
Superior inner 033 <0001 -0.13 0057 -030 <0001 0.012 085
Nasal inner 037 <0001 -0.10 010 -039 <0001 0.011 086
Inferior inner 037 <0001 -0.095 0.4 033 <0001 0.033 060
Temporal inner 033 <0001 -0075 025 -033 <0001 0013 085

AXL=axial length, MH=macular hole, PVYD=posterior vitreous detachment
Foveal depression=Average inner thickness minus Central subfield thickness

Table 5.
Foveal Parameters and Foveal ONL Thickness among Fellow Eyes

Age Female AXL  Macular PVD ONL thickness
B p B p B p B p B p
Central subfield thickness 019 0009 -0.15 0022 0068 034 0082 0.19 069 <0001
Foveal minimum thickness -0.14 0002 0009 082 0008 086 -0018 064 086 <0001
0075 032 016 0027 -0049 052 0015 081 -0.41 <0001
ONL=outer nuclear layer, AXL.=axial length, PVD=posterior vitreous detachment

Foveal floor width

Table 6. Multiple Regression Analyses for Foveal ONL thickness
and Foveal Outer Retinal Thickness among All Study Eyes by Gender

Age AXL MH Macular PVD
8 p 8 p B p B P

Female (n=268)

ONL thickness 011 0076 0.16 0013 -022 00002 -0.089 0.13
Outer retinal thickness  -0.24 00002 -0.033 059 013 0028 -0.048 041
Male (n=137)

ONL thickness 0014 088 0.16 0087 -0.18 004 0058 049
Outer retinal thickness  -0.17 0057 0002 099 018 0036 -0.10 021

ONL=outer nuclear layer, AXL=axial length
PVD=posterior vitreous detachment

Discussion

We determined the foveal morphology of the normal fellow eyes of
patients with unilateral MH. Our results showed that the foveal area
was wider, thinner, and deeper and was associated with a thinner
foveal ONL. Although the association between the foveal morphology
and development of MH was not definitively determined, the fragility
of the fovea due to a thin fovea, the increased traction on the fovea
during the progression of the PVD due to the wide and deep fovea,
and the increased centrifugal traction from the foveal center might
be responsible. We did not find a thinning of the choroid’® in these
normal fellow eyes.

We showed that the central subfield retina of the fellow eye
was thinner, had a thinner fovea, a deeper foveal depression, but
the average retinal thicknesses of the inner 4 subfields were not
significantly different from that of the control healthy eyes. These
findings are consistent with our previous report.* Our present study
also showed a significant thinner parafoveal total retinal thickness,
a larger FFW, thinner ONL, and thicker foveal outer retina. A thinner
foveal ONL and thicker outer retina were significant in the fellow eyes
of both women and men and were considered to be fundamental in
the fellow eyes.

The foveal morphology of the fellow eyes may be an early stage of
tangential traction of the fovea.2 However, we showed that the effect
of macular PVD on the macular thickness was limited. Thus, the
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tractional forces of the vitreous does not appear to be the main cause
of the foveal morphological differences. The association between the
foveal morphology and MH development has not been definitively
determined. However, there are some speculations that the foveal
morphology makes the retina more vulnerable to the development of
a MH.

A perifoveal PVD is a common finding during the normal aging
process,? and this PVD generates traction on the foveal surface that
causes foveal deformations leading to the development of a MH.?
The Mdller cell cone is a critical structural support of the fovea and
increases the resistance of the tissue against mechanical tension.
Thus, a thinner fovea may be more susceptible to MH formation
caused by the traction. A wide and deep fovea might cause an
increase of traction to the fovea that is an abnormally firm vitreofoveal
adhesion. A deeper foveal depression may affect the angle of the
tractional force on the surface of the fovea, which would then increase
its susceptibility to deformation.

The MH size might be determined by the degree of centrifugal
retraction of the photoreceptors.?”” The ILM itself may have some
intrinsic forces stretching the retina centrifugally, and the removal of
ILM may eliminate such forces leading to a centripetal movement
of the retina.?® A larger size MH has been demonstrated to be
significantly associated with a larger FFW of the fellow eyes.?32° Thus,
a larger FFW might be associated with increased centrifugal traction
on the foveal tissues.

A common foveal morphology in healthy women was a thinner
central subfield retina, a larger FFW, and a deeper foveal depression.
The foveal was thin in the fellow eyes, but not thin in healthy women
as reported by Scheibe et al.'® The parafoveal retina was thin in
the healthy women but not in the fellow eyes of the patients with a
unilateral MH. The ONL thickness of the fovea was thin only in the
fellow eyes. These findings suggest that the reason of the common
foveal morphology is different in the fellow eyes and in the control
healthy women.

In parallel to the decreased central foveal thickness, an enlargement
and deepening of the foveal pit were found.'® Delori et al* reported
that the foveal depression in women was larger and the macular
pigment had a larger spread. The morphology in healthy women
might be a real sex difference. A thinner foveal ONL was correlated
with a thinner central subfield retina, a thinner fovea, and a larger FFW
in the fellow eyes of patients with a unilateral MH. The morphology in
the fellow eyes might result from the thinner foveal ONL.

We have reported a higher incidence of foveal deformations in
the fellow eyes of patients with a unilateral MH than in healthy
control eyes. It was suggested that the fellow eyes of patients with
a unilateral MH had an abnormally strong vitreofoveal adhesion.?
However, there was no sex difference in the prevalence of
vitreomacular traction,®' frequency of bilateral occurrence of a MH,*?
and incidence of foveal deformations.® Thus, it is likely that the higher
incidence of MHs in women is due to a wide and deep fovea that is
possibly associated with an abnormally strong vitreofoveal adhesion.
There are some other sex-related findings associated with the
development of a MH. The female sex was associated with an
increased risk of PVD because of a postmenopausal decrease of
estrogen in the vitreous gel.3* We showed that the women were
younger and had a higher incidence of MPVD and a larger FFW.
These findings could explain why women develop larger MHs*23>%7 at
a younger age.323437

The thinning of the ONL with a reduction in vision in various diseases
is believed to be due to the apoptosis of the photoreceptors. The
thinning of the ONL without a reduction of vision in the fellow eyes
would be associated with a different mechanism. Several studies have
reported various functional abnormalities in the fellow eyes of patients
with unilateral MHs,*'? and the authors suggested that a MH is not
a local but a pan ocular disorder. The functional abnormalities and
thinning of the ONL might be related. The familial trend in bilateral
MHs suggests a possible genetic component to MHs.*839 Several
authors have reported that the retinal thickness is inherited.*° Patients
with a MH might have a thinner ONL hereditarily with subclinical
functional dysfunctions.

This study has several limitations. First, the measurements of the ONL
thickness were performed at limited retinal areas and some contained
the Henle layer. Second, other retinal layers, especially the thicker outer
retinal layers, have not been examined. Third, other possible factors
involved in MH development have not been examined. Fourth, we have
not examined the occurrence of MH in the fellow eyes.

In conclusion, the foveal area of the fellow normal eyes of patients with
unilateral MHs is wider, thinner, and deeper that resulted from a thinner
foveal ONL. The results confirm our previous findings and further present
a larger FFW and the significance of thin ONL thickness using SS-OCT.
Further studies are needed to determine the pathogenesis of MH, and
the findings of this study will be useful information.
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Abstract

Background:

Patients with dementia with Lewy bodies (DLB) present with a variety
of physical and mental symptoms, including visual hallucinations,
delusions, depression, rapid eye sleep movement behavior disorder,
and olfactory dysfunction. | experienced another interesting psychiatric
symptom, which seems to be characteristic of DLB, in many
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patients who visited my department for neurocognitive disorders or
psychogeriatric diseases.

Methods:

Here, | describe the clinical courses of seven representative cases of
DLB, each of which included episodes of the interesting psychiatric
symptom mentioned above, in order to clarify the commonalities they
shared.

Results:

After examining the characteristic symptoms of these cases, a novel
term was proposed for a new concept in psychiatric phenomenology,
the “Yume-Utsutsu” (dreamy or half-asleep) phenomenon. “Yume-
Utsutsu” is a Japanese word, which means a mental state in
which dreams are indistinguishable from reality. | consider that
this phenomenon is different from visual hallucinations, fluctuating
cognition, rapid eye sleep movement behavior disorder, delirium, and
epilepsy-related automatism.

Conclusions:

| consider that the “Yume-Utsutsu” (dreamy or half-asleep)
phenomenon proposed as a novel psychiatric concept in this article is
useful for diagnosing and clarifying the psychopathology of DLB.

Keywords:
Automatism, Dementia with Lewy bodies, Psychopathology, Rapid eye
movement sleep behavior disorder, Yume-Utsutsu phenomenon

Running title:
Yume-Utsutsu (dreamy or half-asleep) phenomenon

INTRODUCTION

Patients with dementia with Lewy bodies (DLB) present with a variety
of physical, psychological, and behavioral symptoms. For example, the
physical symptoms of DLB include parkinsonism, olfactory dysfunction,
syncope, and pain; the psychological symptoms include hallucinations,
delusions, misidentification, and depression; and the behavioral
symptoms include rapid eye movement sleep behavior disorder
(RBD), suicide attempts, and abnormalities based on delusions and
misidentification. Most of these symptoms have been adopted in the
revised criteria for the clinical diagnosis of DLB.'

| (the author) have often experienced cases involving an interesting
psychiatric symptom that seems to differ from any of the previously
described symptoms of DLB. | would like to propose this symptom
as a new psychiatric phenomenon in psychiatric phenomenology
(Phanomenologie des Geistes, Psychopathology).

METHODS

| have experienced many DLB cases in which the abovementioned
symptom was observed. | describe the clinical courses of seven
representative cases of DLB, each of which included episodes of the
interesting psychiatric symptom mentioned above, in order to clarify
the commonalities they shared.

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.

RESULTS (CASE PRESENTATION)

Case 1

The patient was a male in his late 70s. His medical history did not
include any relevant conditions, except for recurrent nocturnal dream-
enactment behavior (i.e., RBD), which had first developed in 200X-2.
About 2 months later, he started to experience visual hallucinations
(VH), in which he saw some strangers. In 200X-1, he visited a memory
hospital and underwent cranial magnetic resonance imaging (MRI)
and '?3l-meta-iodobenzylguanidine (MIBG) myocardial scintigraphy.
Under a diagnosis of DLB, donepezil therapy was started at a dose of
5 mg/day.

Since his symptoms did not improve markedly, he and his family
consulted my clinic in 200X. His Mini-Mental State Examination (MMSE)
score was 22. The donepezil dose was increased to 10 mg/day, and
his VH completely disappeared. However, both he and his family
complained that the patient did not know if he was in a dream or
in reality when he woke up (this even applied to waking from short
naps). Some examples of this are provided: 1) He was talking with a
stranger in his dream and then woke up. However, he continued to
talk although nobody was there, and then he began to look for the
stranger in front of his family for a while. 2) One night, he suddenly
entered his son’ s bedroom and said, “I have to go to my office”
(he had retired many years before), I received a telephone call”.
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Regarding these behaviors, he explained in my examination room,
“Dreams continue even if | wake up. | cannot recognize whether | am
in a dream or reality even after | wake up. | feel like | am half asleep”.

Case 2

The patient was a male in his early 70s with no relevant medical
history. His wife had died about 10 years ago. and he lived with his
daughter’ s family. He developed RBD in about 200X-25 and VH in
200X-1. He and his daughter visited a memory hospital, and he was
diagnosed with DLB, and donepezil treatment was started. After the
initiation of donepezil treatment, his VH became mild, but he and his
daughter consulted my department in 200X. His MMSE and Montreal
Cognitive Assessment (MoCA-J) scores were 28 and 24, respectively.
In 200X+2, his VH became severe, and tactile hallucinations also
appeared, including a feeling of his hair being touched by a stranger,
a sticky feeling when touching a bird like a crane, and a feeling of
grabbing crumpled hair on the floor.? About 6 months after that, he
complained in my examination room that dreams and reality were
becoming mixed up. For example: 1) He said that one day he talked
with his wife (who had died) in a dream and then woke up in reality.
Even after that, he continued talking with her. After a while, he began
to wonder if it might be an illusion. 2) One night, his daughter was
suddenly awakened in her bedroom by the patient, and he said, “I
have to prepare for the dinner party. Let’ s go early. If we are late, it is
no good”.

Case 3

The patient was a male in his early 80s with no relevant medical
history. He developed VH of strangers in 200X. He visited a memory
hospital and underwent cranial MRI, single-photon emission computed
tomography (SPECT), and MIBG myocardial scintigraphy. His MIMSE
score was 22, and he was prescribed donepezil under a diagnosis of
DLB. After about 3 months, he and his family consulted my clinic. His
MMSE score had improved to 28, and the VH had also disappeared.
The donepezil therapy was continued.

In 200X+4, he and his family complained in my clinic that the patient
had begun to fall asleep and have difficulty distinguishing between
dreams and reality when he woke up. For example: 1) In a dream, he
was consulted by his subordinate on a business matter (he had retired
many years before). He woke up and then woke up his wife and said
to her, “What shall | do, that problem is too difficult for me”. After a
while, he remembered that he had been retired for many years. 2)
One night, he woke his wife up and said, “My friend came here and
asked to stay the night. Put the duvet out for him”. After a while, he
could see that it was a dream. 3) Another night, he woke up and said
to his wife, “I have to go to my factory. The machine has been left
running!” . His wife spent more than 5 minutes making him realize that
it was a dream. In my clinic, his wife complained that similar episodes
had happened several times.

Case 4

The patient was a female in her late 70s with a medical history
of hypertension. She developed RBD in about 200X-10 and VH
in February 200X. She visited a hospital with her family and was
suspected to have DLB, and then she was referred to my department
in July 200X. Mild parkinsonism and olfactory disturbance were
observed. Her MMSE score under treatment with 5 mg/day donepezil
was 25. Cranial MRI and electroencephalography (EEG) revealed
no abnormal findings. Her main VH was of unknown children, who
were often crying or singing and would sometimes pull at her clothes
(auditory and tactile hallucinations were also observed). After the
donepezil dose was increased to 10 mg/day, the VH and other
hallucinations disappeared.

In 200X+4, the VH relapsed, and then the patient and her family
complained that she had begun to fall asleep and have difficulty
distinguishing between dreams and reality after she woke up. For
example, she got up one night and began to change her clothes. Her
husband asked her, “What are you doing here at this time of night?”.
The patient answered, “I have to go to a meeting now”. | confirmed in
my examination room that she had dreamt that she had been called
to a meeting. Several similar episodes have also been observed by her
husband.

Case 5

The patient was a male in his late 70s with a medical history of
pectoralis angina. He developed severe RBD in 200X-1, and his family
brought him to my clinic, as they worried about his symptoms, in
200X. Mild parkinsonism and olfactory disturbance were noted, but
no clear VH were reported. His MMSE and MoCA-J scores were 25
and 20, respectively. Cranial MRI and EEG revealed no significant
abnormal findings. MIBG myocardial scintigraphy revealed disturbed
MIBG uptake, and dopamine transporter (DAT)-SPECT demonstrated

reduced uptake in the basal ganglia. He was diagnosed with probable
DLB, and donepezil therapy was administered. After this treatment,
his MMSE and MoCA-J scores improved to 30 and 26, respectively.

In 200X+6, VH of an unknown sitting woman began. Several months
after that, abnormal dream-related behaviors also developed. For
example: 1) One night, he woke up and began to look for something,
shouting “What | had suddenly disappeared!”. After a while, he said
to his wife “l was looking for my business documents in a dream. | feel
like a dream and reality got mixed up”. 2) Another night he woke up
and said to his wife, “Come on, let" s go. We have to go there”. She
said to the patient, “You are in bed now. It is your dream”. He was
confused for a while and said to her, “Oh right, a dream”.

Case 6

The patient was a male in his late 60s with a history of recurrent RBD,
which had started several years earlier. His VH, which included people
coming to his home, water being spilt on the floor, and his desk going
on fire, had begun in 200X-2. Since his VVH became more severe, he
consulted my clinic with his family in 200X. Mild parkinsonism and
a severely seborrheic face were noted. Cranial MRI and EEG did not
show any abnormalities. His MISE score was 27, and his Alzheimer’ s
Disease Assessment Scale-cognitive component (ADAS J-cog) score
was 15.3. Based on the findings of clinical examinations, cerebral
blood flow SPECT, and MIBG myocardial scintigraphy, he was
diagnosed with mild neurocognitive disorder with Lewy bodies. The
administration of donepezil resulted in the complete disappearance
of his VH. His MIMSE and ADAS J-cog scores improved markedly to 30
and 5.0, respectively.

In about 200X-1, about 1 year before they first visited my clinic, his
wife and daughter mentioned that they had often observed him
wandering the house at night. One night he had left his house, and
a few hours later he came back home with policemen. At that time,
he said to his family, “I found myself in a place | do not know. The
policemen helped and brought me here. | felt like | was taking a walk
in my dream”.

Case 7

The patient was a female in her late 60s with a medical history of
hypertension and hyperlipidemia. In 200X-3, recurrent RBD and
olfactory disturbance began. She and her family consulted my clinic in
200X because memory impairment appeared. On examination, mild
lead-pipe rigidity of the bilateral upper extremities and impairment of
the postural reflexes were observed. Her MMSE and MoCA-J scores
were 30 and 24, respectively. MRl and EEG revealed no abnormal
findings. However, one day she fell down and fractured her femur
and underwent surgery at another hospital. This led to a three-year
interruption to her visits to my department.

In 200X+3, she and her family visited my department again. She
complained of feeling someone was near her. Her MMSE and MoCA-J
scores were 28 and 22, respectively. No abnormal findings were
found on MRI or EEG. Although she rejected further examinations,
such as DAT-SPECT and MIGB myocardial scintigraphy, | diagnosed
her with mild neurocognitive disorder with Lewy bodies. During a
subsequent examination, she complained that at night she found
herself in the middle of the stairs of her house. She could not
understand why she was there, but she felt like she had been sleep-
walking. Her third EEG also showed no abnormal findings.

DISCUSSION

1. A proposal for a new concept in psychiatric phenomenology

| know that some clinicians, such as KOSAKA Kenji and IKEDA
Manabu, who have examined many patients with DLB, are already
aware of the symptoms described above, but to the best of my
knowledge, this phenomenon has not been specifically described
in the literature. The psychiatric phenomenon that | am proposing is
that after waking up from sleep DLB patients perceive that the events
in their dreams are still continuing in reality, and in the real world
they continue to behave as they did in their dreams. The patients
themselves often remember these illusions well afterwards and
complain at their next visit that they could not tell whether they were
in a dream or reality.

| regard this psychiatric phenomenon as being different from RBD,
delirium, and epilepsy-related automatism and call it the “Yume-
Utsutsu” (dreamy or half-asleep) phenomenon. “Yume-Utsutsu” is a
Japanese word, which refers to a mental state in which it is difficult to
distinguish between dreams and reality.

2. Characteristics and commonalities of my cases involving the “Yume-

Utsutsu™ phenomenon

(1) Of the presented cases, five (cases 1~5) involved DLB (major
neurocognitive disorder with Lewy bodies), and 2 (cases 6 and 7)
involved mild neurocognitive disorder with Lewy bodies.



(2) All of the patients that experienced this phenomenon also
demonstrated RBD.

(3) All of the patients were able to specifically explain their
experiences of this phenomenon in my examination room at least
several weeks after the episodes. They remembered the episodes
well

(4) The patients, especially those with DLB, complained that they
did not know whether they were in a dream or reality, even after
they woke up, and that they felt that their dreams and reality had
become mixed up. The term “half-asleep” is a term that a patient
of mine expressed to me.

(5) It seems that the “Yume-Utsutsu”™ phenomenon tended to occur
in patients with DLB when their VH and/or cognitive functions
became worse.

(6) | consider that there may be differences between the symptoms
experienced by DLB patients and those experienced by patients
with mild neurocognitive disorder with Lewy bodies. The patients
with mild neurocognitive disorder with Lewy bodies had been
walking around half-asleep and then seemed to come back
to reality. Both of these patients explained that they could not
understand why they were in the locations they were when they
came around. Although they complained that they felt like they
were taking a walk in their dreams, | cannot be certain that this
was a behavior that followed from their dreams. Further research
is required regarding this point.

3. Differences between the “Yume-Utsutsu” phenomenon and RBD
RBD is an abnormal behavior seen during sleep.® Patients with RBD
show sleep-talking and body movements, which are consistent
with their dream contents. Their companions can usually confirm
this by waking the patient and asking them about the contents of
their dreams. In addition, the patients themselves can recognize
their actions as being due to events in their dreams. For example: 1)
When an RBD patient is fighting a robber in their dream by loudly
threatening, punching, and kicking the robber, their companion can
observe them shouting and flailing their arms and legs. 2) When an
RBD patient is speaking in an office meeting in a dream, in the real
world their partner can see that they are talking in their sleep as if
they are talking with someone else.

On the other hand, the “Yume-Utsutsu” phenomenon is an abnormal
behavior seen immediately after waking up. Patients that experience
this phenomenon behave as if they are still in their dream world,
despite having woken up, as was described above in my clinical
cases.

RBD can be accurately diagnosed by confirming the presence of rapid
eye movement sleep without atonia (RWA) with polysomnography.
However, | consider that polysomnography is not so useful for
distinguishing RBD from the “Yume-Utsutsu” phenomenon because
most DLB patients also have RBD. It is usual for DLB patients to be
confirmed to have RWA by polysomnography.3

4. Differences between the “Yume-Utsutsu” phenomenon and delirium
Delirium is a temporary condition caused by brain dysfunction, which
involves mild to moderate impairment of consciousness and is often
associated with VH. Many patients with DLB also experience VH,
but their consciousness is not impaired if it is not complicated with
delirium. When listening to DLB patients’ clinical stories, clinicians
should take care to distinguish whether the patient is talking
about a dream, hallucination, or delirium. In the case of a dream or
hallucination, the patient would usually remember it well. However, in
the case of delirium the patient would not remember it well because
their consciousness would have been impaired. Hence, the patient
would not be able to explain their actions adequately.

Patients that experience the “Yume-Utsutsu” phenomenon do not
have impaired consciousness and are able to explain the reasons for
their behaviors later in the examination room. Therefore, | consider
that one of the core features of the clinical diagnostic criteria for DLB
“fluctuating cognition with pronounced variation in attention and
alertness” is not associated with the “Yume-Utsutsu” phenomenon.!

5. Differences between the “Yume-Utsutsu” phenomenon and automatism
Elderly people sometimes exhibit automatism during sleep because
they are often complicated with epilepsy attacks, especially focal
impaired awareness seizures (FIAS).* A few previous studies have
suggested that DLB patients often develop FIAS.>6 Automatism
associated with FIAS is sometimes difficult to distinguish from RBD
and delirium at night, even for clinicians. However, because patients
with automatism and/or delirium have impaired consciousness they
are not able to remember their behaviors at night. On the other hand,
patients with RBD or the “Yume-Utsutsu” phenomenon can remember
and explain the reasons for their behaviors later (please see section 2
above in this chapter for more information on differentiating between
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the “Yume-Utsutsu” phenomenon and RBD).

When it is difficult to distinguish between this phenomenon and
automatism during sleep, diagnostic anti-epileptic drug (AED) therapy
and EEG examinations may be useful. In general, AED work well for
FIAS that arises in the elderly.

6. The frequency and timing of the development of this phenomenon
As one of the original purposes of this study, | should have examined
the frequency and timing of the development of the “Yume-Utsutsu”
phenomenon. Unfortunately, | was unable to do so because | do
not have enough time during clinical consultations to ask all of my
patients with DLB about this phenomenon, especially during the
COVID-19 pandemic.

However, based on my clinical impressions, | consider that about a
quarter to half of patients with DLB complain of this phenomenon
during their clinical courses, and it seems that this phenomenon
tended to occur in patients with DLB when their VH and/or cognitive
functions became worse. | hope to bring this phenomenon to the
attention of many clinicians and that the abovementioned problems
will be resolved in the near future. | consider that recognizing
this phenomenon will help clinicians to diagnose and clarify the
psychopathology of DLB.

7. Why has this common phenomenon not been reported before?

| first recognized this phenomenon about 5 years ago. As | started
a memory clinic in 2005, this means that | had overlooked this
phenomenon for at least 10 years. At first, | considered this
phenomenon to be an atypical type of RBD. However, | think that this
was a misconception because RBD should only occur when patients
are sleeping; i.e., dreaming.

Secondly, patients rarely complain of this phenomenon voluntarily,
and most clinicians are too busy to ask patients about their symptoms
in detail (at least recently in Japan).

I 'am one of the pupils of KOSAKA Kenji, who discovered and
established the entity of DLB, and one of the core members of the
Japan DLB Research Association established in 2007 and the DLB
Family Association in Japan established in 2008, both of which were
organized by KOSAKA. Therefore, a lot of DLB patients and their
relatives have started to visit my clinic since 2008, and | have had to
examine many patients with DLB. | consider that this situation and
teaching from KOSAKA are the main reasons why | have noticed this
phenomenon.

8. Limitations of this study

(1) The frequency and timing of the development of the “Yume-
Utsutsu” phenomenon should be clarified in the near future.

(2) It is important to clarify whether the symptoms seen in cases
6 and 7 differ from the typical “Yume-Utsutsu” phenomenon
observed in cases 1~5.

(3) If the symptoms seen in cases 6 and 7 are different from the
“Yume-Utsutsu”™ phenomenon, the mechanisms responsible for
these symptoms should be examined, for example, are they
epilepsy-related symptoms or a new type of sleep-wake disorder
with DLB.

CONCLUSIONS

(1) The author would like to propose a new conceptual term, the
“Yume-Utsutsu” (dreamy or half-asleep) phenomenon, which
refers to a mental condition in which DLB patients become unable
to determine whether they are in a dream or reality, even after
waking up. To the best of my knowledge, this condition has not
yet been specifically described in the literature.

(2) This condition can be distinguished from RBD by checking whether
the patient behaves in the same way after waking up; i.e., as if
they are still in their dream, or is able to recognize that it was a
dream.

(3) This condition can be distinguished from delirium by checking
whether the patient’ s consciousness was normal or impaired at
the time, as well as by asking whether the patient remembers the
episode at their next examination.

(4) This condition can also be distinguished from FIAS-associated
automatism during sleep by checking whether the patient’ s
consciousness was normal or impaired at the time of the episode,
as well as by asking whether the patient remembers the episode
at their next visit.
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INTRODUCTION
“Intracranial calcification” is a general term for a group of diseases that
cause calcification in the brain. There are many causes of calcification
in the brain, including trauma, infection, and tumors. In addition, it
also occurs in diseases related to the parathyroid glands, hereditary
diseases (e.g.. Down syndrome, Cockayne syndrome, Aicardi-
Goutiéres syndrome), and collagen-related diseases. There are also
some cases in which the cause of intracranial calcification is unknown.
In these cases, most of the calcification occurs symmetrically in the
basal ganglia and dentate nucleus, and this condition has been called
“Fahr’ s disease” for a long time, but in recent decades it has been
referred to as “idiopathic basal ganglia calcification (IBGC)". Recently,
genes that can cause IBGC have been discovered, and cases involving
these genes are referred to as “familial IBGC (FIBGC)" or “primary
familial brain calcification (PFBC)”.

Recently, | experienced a case of systemic sclerosis (55¢)
complicated with non-Fahr-type calcification. Here, | report the details
of this case together with its clinical findings, such as the patient’ s

cognitive function and computed tomography (CT) findings, and a
review of the literature regarding SSc.

CASE PRESENTATION

The patient was a female in her 70s. Her medical history did not
include any relevant conditions. Since her family felt that her cognitive
function and gait were disturbed, they took her to a memory clinic
in 200X-8, and she was diagnosed with Alzheimer' s disease (AD).
Her Hasegawa' s Dementia Scale-Revised (HDSR) score was 16
points at that time. Rivastigmine therapy was started. In 200X-7, she
was transferred to another memory clinic to get a second opinion.
Her HDSR score was still 16 points at this time, and she underwent
cranial magnetic resonance imaging (MRI) and single-photon emission
computed tomography (SPECT). The findings of these examinations
were considered to be compatible with AD, and the same
pharmacotherapy was continued.

In 200X, the patient and her family visited my department to
get a third opinion. She showed mild hypomimia (mask-like face),
a parkinsonian gait, and rigidity of the bilateral upper extremities.
Routine blood tests did not reveal any abnormalities, including in
her thyroid hormone, glucose, and electrolyte (such as calcium and
inorganic phosphorus) levels. Her Mini-Mental State Examination
(MMSE) score was 22 points. Her family complained that her ability
to perform activities of daily living had diminished. Cranial CT showed
symmetrical calcification, which seemed to involve aggregates
of lint-like calcification and/or microcalcification, in the caudate
nucleus, thalamus, and pons (Figure 1). However, only small amounts
of calcification were seen in the putamen, globus pallidus, and
dentate nucleus (the presence of calcium deposits in these areas is
characteristic of IBGC and has been called Fahr-type calcification).
Electroencephalography showed a generalized slowing of waves.
Based on the lint-like calcifications seen on cranial CT, | considered
that the patient may have cerebral small vessel vasculopathy, e.g., due
to a collagen-related disease. An immunological examination of her
serum revealed very high antinuclear antibody and anticentromere
antibody titers (Table 1). Based on these findings, | suspected that she
had limited cutaneous SSc (cSSc) or so-called “SSc sine scleroderma
(ss55¢)”. | consulted the Department of Dermatology. Her fingers
were slightly reddish and swollen (puffy fingers) despite the absence
of sclerosis, and nailfold microbleeding and telangiectasia were
observed. According to the ACR (American College of Rheumatology)-
EULAR (European Alliance of Associations for Rheumatology) criteria
for the classification of SSc, which was published in 2013 (doi:10.1002/
art.38098), she was diagnosed with lcSSc. Although mild bilateral
hippocampal atrophy was seen on cranial MRI, | considered that it
was unlikely that the patient had AD, and hence, the rivastigmine
therapy was gradually tapered. She did not consent to further
examinations, such as dopamine transporter imaging with SPECT or
a spinal fluid examination, because of the pandemic caused by the
new coronavirus. In 200X+2 (after the rivastigmine therapy had been
discontinued), her HDSR and MMSE scores were 18 and 22 points,
respectively. Since the importance of AD and SSc as co-morbidities
are discussed (doi:10.31138/mjr.31.4.378), | am going to carefully
observe her clinical course.

DISCUSSION
1. Is there a relationship between intracranial calcification and lcSSc?

Although the cause of SSc is unclear, it is considered that there are
3 main pathogenetic mechanisms of the disease: an autoimmune
disorder, fibrosis, and microangiopathy. Also, cases of SSc are
usually classified into 3 types based on their clinical features: “diffuse
cutaneous SSc (dcSSc)”, leSSc, and ssSSc. LeSSc has 5 main clinical
features: (1) calcium deposition in the subcutaneous tissue (calcinosis
cutis), (2) Raynaud’ s phenomenon, (3) esophageal dysfunction, (4)
sclerodactyly, and (5) telangiectasia. Therefore, lcSSc is also called
“CREST syndrome”.

My patient with probable lcSSc showed an atypical calcium deposit
distribution in her brain; i.e., calcium was mainly deposited in the
caudate nucleus, thalamus, and pons, and the calcium deposits had
the appearance of a lot of entwined lint. Almost all cases of IBGC
show Fahr-type calcification; i.e., the calcium deposits look like spots
(=210 mm) and/or dots (<10 mm) and are mainly distributed in the
basal ganglia (putamen and globus pallidus) and dentate nucleus
(hereafter referred to as “Fahr-type areas”). Why did the patient show
an atypical calcium deposit distribution?

The reasons why IBGC exhibits a Fahr-type calcium deposition
pattern is unclear, but | consider that cerebral small vessel angiopathy
caused the pattern of calcium deposition seen in the present case. In
other words, the mechanisms responsible for calcification in IBGC and
SSc must be different. Cerebral small vessel angiopathy, which may be
related to autoimmune disorders, can cause calcium deposition in/on
vascular endothelial cells.



2. A review of the literature on SSc and brain calcification

As far as | know (based on a search of PubMed), there have only
been 5 cases of SSc in which the patients were complicated with
brain calcification (Table 2). Heron et al. reported 2 autopsy cases.'
One involved a 41-year-old female, who died of septic shock. Cranial
CT performed while the patient was still alive showed Fahr-type
calcification. The autopsy revealed mineral deposits in the walls of
the small arteries and arterioles in the Fahr-type areas. The other
autopsy case involved a 63-year-old female, who died of intestinal
necrosis. Cranial CT performed while she was still alive showed
mild calcification of the basal ganglia. The autopsy revealed mineral
deposits in the walls of the small arteries in the Fahr-type areas.
Blanco et al. reported 2 clinical cases.? One involved a 48-year-
old male, who exhibited clinical symptoms such as memory loss,
poor concentration, insomnia, and slow replies. Cranial CT showed
Fahr-type calcification. The other involved a 64-year-old female,
who sometimes experienced transient ischemic attacks. Cranial CT
showed Fahr-type calcification. Gusbi et al. also reported a clinical
case.®> The patient was a 50-year-old female, whose medical history
included interstitial lung disease and hypertension. Cranial CT showed
extensive gyral calcification in the left parietooccipital lobe.

To the best of my knowledge, only 2 studies have examined the
frequency of brain calcification in SSc. Heron et al. reported that
37 of the SSc patients that visited their hospitals underwent cranial
CT scans, 12 of whom (32.4%) had brain calcification, while the
calcification rate of the age- and sex-matched control patients, who
did not have SSc, was 9.5%. Of the 12 patients with calcium deposits,
11 had calcification in the globus pallidus, and 1 had calcification in
the right temporal lobe.* Terrier et al. reported that they performed
cranial CT scans in 52 patients with SSc, 12 of whom (23%) had brain
calcification, and all 12 patients showed calcification in the globus
pallidus.®

To summarize the above, it is considered that SSc may often
be associated with brain calcification, most of which appears to
belong to the Fahr-type. However, non-Fahr-type calcification is also
sometimes observed, like in my case. | believe that SSc patients may
also exhibit various other types of calcification.

3. Pontine calcification

Among patients with intracranial calcification, pontine calcification
is seldom observed, even in IBGC patients. However, the following
diseases/syndromes occasionally exhibit pontine calcification:
pontine astrocytoma, pontomedullary cavernomas, arteriovenous
malformation, multiple system atrophy, mitochondrial disease with
a POLGT mutation, progressive ataxia and palatal tremor, Moebius
syndrome, and FIBGC (PFBC) with MYORG mutations. Recently, it
has been reported that MYORG-related FIBGC cases often show not
only Fahr-type calcification, but also pontine calcification, and exhibit
symptoms of atypical parkinsonism and cognitive decline. | consider
that my patient may have had this condition, although she and her
family did not consent to an analysis of the MYORG gene. Her family
members also did not consent to undergo a cranial CT scan. However,
| carefully examined her family history and found no relevant findings. |
also confirmed that her parents were not related to each other.

CONCLUSIONS AND LIMITATIONS OF THIS STUDY

1. The frequency of intracranial calcification is considered to be higher
in SSc than in control individuals.

2. Most SSc patients with brain calcification exhibit Fahr-type
calcification, but cases involving other calcium deposit distribution
patterns also exist. | consider that this is because the mechanisms
of calcification differ between IBGC and SSc.

3. | consider that SSc patients develop microangiopathy, which results
in calcium deposition in/on vascular endothelial cells.

4. My SSc patient may have had PFBC (FIBGC)-MYORG. Therefore,
although almost all cases of IBGC show Fahr-type calcification,
the main cause of non-Fahr-type calcification in this case remains
unclear.

5. SSc patients with brain calcification often show clinical symptoms,
e.g., cognitive decline, parkinsonism, and other neurological and
psychiatric symptoms. However, | could not consider these points
in this study. Further research will be carried out in the near future.
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TABLES

Table 1
Table 1. The results of serum antibody tests performed in this case

this case normal range
anti-nuclear antibody >1280 1t <40
anti-centromere antibody >500 U/ml t 1 <10 U/ml
anti-Scl-70 antibody negative negative
anti-ssDNA 1gG antibody <10 AU/ml <25 AU/ml
anti-dsDNA 1gG antibody <10 IU/ml <12 1U/ml
anti-cardiolipin+ 82GP1 antibody <1.2 U/ml <3.3 U/ml
anti-cardiolipin antibody (IgM) <5 U/ml <8 U/ml
anti-mitochondrial M2 antibody | 100 (positive) 1 1 <7
anti-thyroglobulin antibody 40 lU/ml t <28 1U/ml
anti-thyroid peroxidase antibody <9 1U/ml <16 1U/ml

Table 2
Table 2. Systemic sclerosis with brain calcification in the literature

gender/age - clinical  cause of distribution of
/subtype medical history symptoms  death  calcification
dysphagia/
Heron E. et al. esophagitis, severe .
(1999) ferﬂigcm depression,  dehydration, zﬁggf Fahr-type
Case 1 intestinal dementia
necrosis
dyspnea,
pulmonary )
Heron e etal female/63 hypertension, intestinal  intestinal Fahrtypel
(1999) /leSSe transit Necrosis  Necrosis (basal gangia
Case 2 ! ) mild)
ischemic
attacks
BlancoP.etal.| male/48 ngnc(znyciﬁggiin Not
gagsgegi deézﬁge q not described insomnia, slow ~ awailable Fahr-type
reply
Blanco P. et al. . transit
(1999) female/64  Raynauds ischemic ) ¢ Fahr-type
/lcSSc - phenomenon available
Case 2 attacks
persistent extensive gyral
' female/50 interstitial  hypertension, calcification
Gusgo%zital' /not lung disease,  respiratory avan(; ble in the left
described  hypertension  disorder, renal parietooccipital
failure lobe
UkaiK.etal. | female/7x  nothing dementia non-Fahr-type
(2022) /lcSSc particular available ¥p

Fahr-type calcification means that a lot of calcium deposits are
distributed mainly in the basal ganglia (putamen and globus pallidus)
and the dentate nucleus.

Figure legends
Figure 1. Cranial CT findings of this case

Significant calcium deposits were observed in the caudate nucleus,
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thalamus, and the central pons, but not in the globus pallidus and
dentate nucleus. Little deposition was seen in the cerebellum. Calcium
deposits were also seen in the cerebral cortex and white matter.
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IgGABS B (IgG4-RD) DPATEHER(C 3517 HIRAEIC DL T DA,
ZORIIEEDES P FO—F BHO MBI LA FE LB, [gG4RD
BB 2RI DIEBVR DEEZ L K OSBRI N 5. ARMEE CORE
LDV T FOZER B, [gGARDIE. TN - SIS ERET
BTENBY, SOICBAMEEEDET TN 55, ANEEFETHE.
B EMER R S BEE D BVSE NS . 5 863/ EmENFh
DICEBIC IgGAB S IR S LR LT, ADRESIC IR
D S BB CMEBEADIgGAR B BB S R LR L B B o
BIEND, AR, B/ EMEORAIC & 3RMHI\EI (CMB) DBF
& BEEORENEE LR BTN S 5. 18G4-RDTIXBIEEE T
DRFERER 2T 3 Eh5 3. [gGARDICHE S CVBOFLE FRHD
BRETH Y. ZOFBE - AEEBRIENTURE, FERICHIT HRHD
BELE TR - R EOBEN RN D,

F—O—R
RABRINKIL, B IMER, |gGARDEAEE, T2+ BHR. SARTIAR SR
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Possible pathology of 1gG4-related disease in the cerebral
parenchyma and cerebral small vessel system: A new type of
treatable symptomatic neurocognitive disorder

Only a few studies have described the pathological effects of IgG4-
related disease (IgG4-RD) on the central nervous system. This is
because this condition is relatively rare, and examining the cerebral
parenchyma is difficult. The cases of two IgG4-RD patients with a
chief complaint of forgetfulness are presented. | describe their clinical
symptoms together with their cranial magnetic resonance imaging
features, especially those seen on fluid-attenuated inversion recovery
and T2* imaging. In addition, the possible pathology of this condition
is discussed based on the literature. | obtained the following findings: 1)
IgG4-RD can cause not only pachymeningitis and/or leptomeningitis,
but also cerebral parenchymal inflammation. 2) 1gG4-RD that affects
the cerebral parenchyma causes cerebral small vessel vasculitis/
vasculopathy in some cases, but not others. 3) It is presumed that
the cerebral parenchyma can also be organically damaged by the

occurrence of cerebral microbleeds (CMB) caused by the rupturing of
cerebral small blood vessels, especially capillaries. 4) Due to these
mechanisms, 1gG4-RD patients sometimes exhibit neuropsychiatric
symptoms and cognitive decline. 5) As the pathogenesis of 1gG4-RD-
induced CMB has not been elucidated, no methods for preventing
and treating IgG4-RD-induced CMB have been established. It is
expected that methods for preventing/treating this condition will be
developed.

Keywords
Cerebral microbleeds, Cerebral small vessel vasculitis, IgG4-related
disease, T2* imaging, Treatable dementia.

I. B8

IgGABIER R (IgG4-related disease; 1IgG4-RD) & (&, £HDFEMESC
eG4 M Bl DZBRF R B Z R 2 RRTHADEER TH DY, BERE
FTRELTE. B - BE. RIR - BRIROZDHZWVA MICHE. il %
BERR. Dy - REIAR. BRIRER. TEG. BR. KEBRRE. SIRITHIES,
BRPREVICIE, MPIgGABEICIR . £BDOEEMBH EIFE X RIFIEC
fEX - ILE - FERIEAL - IRt E T T, JBEE L TIE, X704 KA
BT BT ENSVN. PIET B EBREEFY, 1gG4-RDDFEICH (T
3 1gGADER - REBGAEBLEERL. FREDODFRBDON ., HDHHECHT DB
ERINEDL, BRIGBHERINEDN, 52WVEECRERGEDN. 87
THBdo

HEHEDEEFBEOWRIEIC K> T, 201 1€EICHFR(TFEERIF THER -
RRINIZIgGA-RDDOTEZHIEETIFY. LD, mohlgG4afE (135
mg/dil b, TERME : 4.5~ 117mg/d). 2. BEISDEX - FEREEM - &80
Rt - BEEICIR. 3. MAMREZOME (OBHRU /IR - REM#lROR
BRI, QIgGAB BRI . 4. BLURBORI. ZERlcd
ENMBEINTWVD, IBIC. 20205 (C1F. 1gG4A-RDICHH R R
IB{§ TH D TLIERRIRME L PRI MR D IEEE NS £ 2 STz [2020285]
|gGABS SRR B MIEAE | D RTINS,

CNSDOBMEENSHN DK ST, IgG4-RDDIELHAC(FH%RH D W
[FTRABERICKDEBREZOMENNETH D, LML, HERKICHBL
TlE. ERTTHREBESD ZENTEDRBBPELFBESNTND, o
EX EFETODLNE - KBUME - B - BBE - TEE - KiNie SOMEMR
REBZTERN. Ffc. RESOIEX - B - &80 - REREDHER. K
TIRAESS - AR NR THONSIRRBBRE COTREIED, FEBITNER
. cEX . HONEMERF. TRE (HI4F0E6) ORFINOERE
BEMELTH, MBI IARETH D, TDOXRDFRFDH, 1gG4-RDD
MUSREE S K O/ EUMBANDFEOREE. BIRTEHNITRERUIRLBRY .,
R CIIRMABBAICR ST D EE/IB, 1gG4-RDEBEDKEE~DT FO—F
DRSNS, TNICBIT DM - AEFIFRSFHBIUNTFER I SRAIMAE
NDFE(CODVWTHFRATH D,

SO, YWSN7EERICHE (BERBHR) 222 Ul 2 80DIgG4RDES
(EBIA © IgGARSEB SRR MR - IgGARDERR LIHAEE - HASRIRMERE.
AEBIB : IgGABSEIRER) DERFRAEIR & BEEMRIDRREFIZL (FLAIR (fluid-
attenuated inversion recovery) Bt & T2 EHRDEDE) ZiIRRT DL LD
[T, AMEEDIgGARDDKEICDNTORT L, &5 [CHRMERIgGA
SRR ICRT NN EREIT S,
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ZTNENDEE ERED ST LDEEZSC. Fic. BRMRRICEE
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BRERE(TDcHIC. HNEBFHBRT—I ZENEHL CTHD. ERIADER
RigEZRICE LT (Table 1),
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DB - BYANR - EHRIEERICHE L. BECT CHRBEMEL - f8
BIE - GKBREDRINFIE DR SNI,

BFE1T1H. Nz 08 L. bt - ReRARONRERZ U, B
BEMRITIF. FLARER CIEHMEFBEDOEICREDSESHZERDLDH
THoH T2'EIR CIIAHIERE Z oD SRR DRV (cerebral
microbleeds; CMB) A"BITEL T W e B RU Z0 MERMRITE, B -
B3 & DIFERRIFERH SNIEM o7z, HDSR (Hasegawa’ s Dementia
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ADRIRIC K2 BERAEEDUEMDSER TERN >fch. MEHED
RABESOTREMZRDE > el &. BEFRARS(CHUTRRRIIVIFR
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[ZDHDIE]
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TIFCVBIFFEI(TEN (BETI0ME) L. EBEEECHALEIFTERL,
EHRBEECHBEDOCMBIERS Nz, ZO—7H. RRRVIL3mg/B (B
£th)., FURZYVO15mg/BORRAT, HDSRIF27m (EE-3). MMSE
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X+2FEDMMSE(F3053 (P RZVOV15mg/H. RERRIIVIGHEHEY
(TR UCHRAML) & SRADRE—EE LT LY,

X+3EDIEEBMRITIF. FLAIREHRIFRIOE T EBHRICELZROEN
feht T2*EHRTIICMBIFEICEN L T, I\ - KINEER - RRRE.
CAATIFBHE R SN VRB I IC B CVBH T AMEA L T W/ (Figure
1o MMSE(F28:3 (EE-2. L RZVDOY10mg/H) Th o,

2. fEBIB (70mARIE. Bt
(BFEE] SIEDBHER U
[BRAREE]

Y-5%48. ERABEERE FHIMERT U, Sk - MeEAR CHRE
WITEESNZ. ZD%. TADARENMELDKSICRY, NILTOBET
BEINTL,

BE11H, RERTHR - —MABHC AR Uz BIEBCT TIEHRRICSEL
DEERY >/ SEIH'ERH 5N, MEPDIgGEE (3079 mg/dl) - Tt > 9 —
04+ 22B[HRSBEORD. BED >/ EPTILIA R—Y B EDN,
EFRBEOIEAFHTBN - &l b o, TD%. ERROIRRICIVHIL
&N (Figure 2). BREHNSOERZESUREN BN (Figure 3). [IgG4
BREIRAE] CHRESHISNIY . 2704 READEESN. FEREFHEL
J=

Y. WRNOEH, BREPZ UL, ITICRATOA REAFRIESN
TV
[REBR]

EIMRITIE, FLAREHR TERATEEBED/NSGR Y v MROBIRE
MRAIDRBHE - MEFFOEICREDOBESHZRD, T2'ERTER
it (CHREDRNZERICMBZ R T (Figure 4. Xk S551M) . MMSE(E17
mCHOI,

(524) M MEFRABEDZEL

ADDTEEMDHEEF TERN S, BEOERIBECTH >IN
5. MIMEREEICKDBIVEERDIE O IC. BYWEES UTIE. B TIC
WUTZ IV ETPIYVIIVERS U,

[ZDHD1E]

TEOEMEAICINR T, NEREZSPELCTA Y —EROFAEZET>
fe& T30 MIFERODMMSE(F 245 (BE5-3 - FE-3) [CETOEL. T
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=9,

ZOHRDWSER T, RIMEREIF RS ITRILL. Y+HEEDMMSEF 1753
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<ZELERHT . T2ERTIEHEEDCMBOD = HIEHDFHEIF R TH D,
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1. IgG4-related cerebral small vessel vasculitis (IgG4B&:&m/)\EUMmER)
[FHHZ2H ?

IgG4A-RDI(F, CHEBHTEEECI NS, FiRd 2V FERREIR TOREEDE
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TlEELV. IHBIC. —BIIBFADEEDOMMSEN, JUYIRFTS—E
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BT EFBHTHTH D, Flo. CAABBREDZE TlE. EHLGEE

REREEV, HDCMBDATIFZDERBHEREDLEMIC—ELTE
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REDET S, [IgG4RDAPRWBEREESTIAC LIFH] £EZ 5N
THY . FEICHHRERRICET 2 I1gG4-RDDIFEFABHENED, TNET
[T, 1gG4-RD&E UTHRES NI PR R DRSS - #le LTIE. TER -
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Figure 1. The fourth cranial MRI scan performed in X+3 (Case A)
Although no changes were seen on FLAIR imaging, T2* imaging
showed that the number of CMB had further increased and that
CMB were now present in the deep areas such as the cerebellum,
basal ganglia and thalamus, which are seldom observed in cases with
cerebral amyloid angiopathy (black arrows).

Figure 2. Cranial CT (Case B)
Mass formation was seen around the right optic nerve (Significant
thickening is observed compared to the left optic nerve).

Figure 3. Microscopic findings of the biopsy specimens from the
orbit (Case B)
A @ Hematoxylin-Eosin staining
Infiltrations of numerous lymphocytes and plasma cells were
observed.
B : 1IgG4 immunostaining
Infiltrations of a large number of IgG4-positive plasma cells were
observed.

Figure 4. Cranial MRI(Case B, Cited from Ukai, 2021)

A I FLAIR imaging showed mild high-intensity lesions in the
periventricular white matter.

B : T2* imaging revealed numerous cerebral microbleeds throughout
the brain, which were distributed independently of the white
matter lesions.
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Figure 1. The fourth cranial MRI scan performed in X+3 (Case A)
Although no changes were seen on FLAIR imaging, T2* imaging
showed that the number of CMB had further increased and that
CMB were now present in the deep areas such as the cerebellum,
basal ganglia and thalamus, which are seldom observed in cases with
cerebral amyloid angiopathy (black arrows).

Figure 2. Cranial CT (Case B)
Mass formation was seen around the right optic nerve (Significant
thickening is observed compared to the left optic nerve).
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Figure 3. Microscopic findings of the biopsy specimens from the
orbit (Case B)
A Hematoxylin-Eosin staining
Infiltrations of numerous lymphocytes and plasma cells were
observed.
B : 1gG4 immunostaining
Infiltrations of a large number of IgG4-positive plasma cells
were observed.

A: FLAIR imaging

B T2* imaging

Figure 4. Cranial MRI(Case B, Cited from Ukai, 2021)

A I FLAIR imaging showed mild high-intensity lesions in the
periventricular white matter.

B : T2* imaging revealed numerous cerebral microbleeds
throughout the brain, which were distributed independently of
the white matter lesions.
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Abstract

Neurocognitive disorders, depending on their type, can easily
cause various complications. Some of these complications are difficult
to prevent, while others can be prevented with caution. In this article,
based on my clinical experience, | describe some principles of drug
adjustment for preventing complications that clinicians should be
aware of when prescribing drugs. | also note the importance of
considering that such complications may be responsible for further
cognitive dysfunction. Furthermore, | warn that disregarding these
principles in cases of Lewy body dementia can result in serious pitfalls.
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Dementia with Lewy bodies, Physical complication, Prevention,
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Abstract

Background

Postoperative delirium (POD) is one of the most common
postoperative complications in gastrointestinal surgery patients.
POD has been reported to affect long-term activities of daily living,
cognitive function decline, and mortality. Previous studies have
indicated that preoperative physical activity (PA) predicted POD in
patients with other diseases, but we have not found any reports in
patients with gastrointestinal cancer. In this retrospective study, we
investigated the relationship between preoperative PA and POD in
gastrointestinal cancer patients.

Methods

POD was diagnosed based on the short confusion assessment
method. We divided patients into active and inactive groups based
on their preoperative PA assessed by the International Physical
Activity Questionnaire (Japanese version). Multivariate logistic
analysis was conducted to investigate the association between
preoperative PA and POD.

Results

POD occurred in 25 of the 151 patients (16.6%). Preoperative
low PA was associated with POD after adjusting for confounders,
namely, diabetes mellitus, sedentary time, and usual gait speed
(odds ratio, 2.83; 95% confidence interval: 1.06-7.58; p=0.03).

Conclusion
Preoperative low PA was a predictor of POD independent of the
confounding factors in patients with gastrointestinal cancer.

Keywords
physical activity; postoperative delirium; gastrointestinal cancer

Introduction

Postoperative delirium (POD) is characterized by acute episodes of
inattention, confusion in thinking, and changes in consciousness levels
(Fong et al,, 2015). POD is one of the most common postoperative
complications, with an incidence of 8.2-54.4% and a median rate of
23.9% in gastrointestinal surgery patients (Scholz et al., 2016). It has
been reported that POD affects long-term activities of daily living,
cognitive function decline, and mortality in patients who undergo
surgery (Raats et al., 2015; Shi et al., 2019; Austin et al., 2019).

In gastrointestinal disease and cancer patients, several risk factors
for POD, including age, male, body mass index (BMI), comorbidities
such as diabetes mellitus (DM) and cerebrovascular disease (CVD),
American Society of Anesthesiologists physical status (ASA-PS),
number of medications, serum albumin level, anxiety, depression,
and blood transfusion, have been reported (Scholz et al., 2016;
Yamamoto et al,, 2016; Wada et al., 2019; Yang et al., 2020). In
general, risk factors of delirium are classified into three categories:
preparatory, precipitating, and direct (Lipowski, 1983). In recent
years, low skeletal muscle mass has been reported to be a risk factor
of POD in gastrointestinal cancer patients (Mosk et al., 2018). In
patients who undergo surgery for other diseases, slow gait speed and
frailty have also been reported to be risk factors for POD (Jung et
al., 2015; Sato et al,, 2016; Chen Y et al., 2021). Low skeletal muscle
mass, low gait speed, and frailty can be viewed as preparatory
factors for POD, suggesting that factors related to sarcopenia and
frailty may also affect POD in patients who undergo surgery.

Low physical activity (PA) is a risk factors for sarcopenia and
frailty (Fried et al., 2001; Chen et al., 2020), and preoperative PA
can also be considered as a preparatory factor for POD. PA has
been reported to modify the metabolic, structural, and functional
dimensions of the brain and preserve cognitive performance in
older adults (Kirk-Sanchez, and McGough, 2014). In addition, an
association between preoperative PA and POD has been reported
in patients who underwent cardiac or orthopedic surgery (Ogawa et
al., 2015; Lee et al, 2019). These results suggest that preoperative
PA may be associated with POD. However, no study has investigated
this association in patients with gastrointestinal cancer. Since it has



been reported that prehabilitation can reduce the incidence of POD
after abdominal surgery (Janssen et al., 2019), clarification of the
association between preoperative PA and POD may help to examine
intervention methods in prehabilitation.

Therefore, the purpose of our study was to investigate the
relationship between preoperative PA and POD in gastrointestinal
cancer patients.

Materials and methods
Patients

This retrospective study enrolled 178 patients who underwent
surgery (open or laparoscopic) for primary gastrointestinal cancer
(colorectal, gastric, or esophagogastric junction) between October
2016 and April 2021 at our hospital. Exclusion criteria were as
follows: (1) had simultaneous cancer, (2) needed assistance to walk
alone preoperatively, (3) had difficulty in understanding instructions
preoperatively, (4) underwent palliative surgery or trial laparotomy,
(5) had benign tumor or no primary cancer revealed by pathological
examination, and (6) had missing data. All patients underwent
rehabilitation from the day after surgery (twice a day on weekdays
and once on Saturdays), including mobilization, ambulation, and
breathing, aerobic, and muscle strength exercises.
The present study was approved by the Ethics Committee of
Kamiiida Daiichi General Hospital and Nagoya University School
of Medicine. Prior to participation, all patients were fully informed
about this study and provided written consent in accordance with
the Declaration of Helsinki.

Diagnosis of POD

The study outcome was POD, which was diagnosed based on
the Japanese version of the short confusion assessment method
(short CAM). The short CAM consists of items for acute onset,
fluctuation, inattention, disorganized thinking, and/or altered level of
consciousness (Inoue et al., 1990; Inoue, 2014). Delirium observed
from the day after surgery to the day before discharge was defined
as POD (Maekawa et al., 2016). POD was evaluated by physical
therapists during the rehabilitation period.

Preoperative PA

Preoperative PA was assessed within 1 week before surgery
using the Japanese version of the usual 7-day short version of
the International Physical Activity Questionnaire (IPAQ). This
questionnaire is used to evaluate vigorous- to moderate-intensity
PA and walking activity during the usual 7 days and sedentary time
during a usual weekday (Craig et al., 2003). Each intensity scores
were assigned a metabolic equivalent (MET) value (e.g., METs for
vigorous intensity = 8.0, moderate intensity = 4.0, and walking = 3.3),
and patients were classified into three groups (e.g.. high, moderate,
and low) based on the IPAQ scoring protocol (Sjostrom et al., 2005).
We then defined high and moderate as "active" and low as "inactive,"
according to a previous study (Toriumi et al., 2020).

Preoperative muscle strength and physical function

Grip strength and usual gait speed were evaluated as muscle
strength and physical function, respectively. We measured grip
strength once on each side using a dynamometer (Grip-D, TKK 5401;
Takei Scientific Instruments Co., Niigata, Japan), and the average of
the left and right sides was obtained (Yoshimura et al., 2011). Also,
usual gait speed was evaluated over a 10-m distance between the
3- and 13-m marks of a 16-m walkway (Osuka et al., 2020). These
measurements were obtained within a week before surgery.

Anxiety and depression

The Japanese version of the Hospital Anxiety and Depression Scale
(HAD) was used to assessed anxiety and depression within a week
before surgery. The HAD consists of each 7 items for anxiety and
depression subscales, respectively. A four-point response scale was
used, each subscale ranging from 0 to 21. A score of 11 or higher on
the subscale was determined as anxiety or depression, respectively
(Zigmond and Snaith, 1098). The reliability and validity of the
Japanese version of the HAD were confirmed (Kugaya et al., 1998).

Characteristics of patients, surgery-related variables,
and laboratory data

Age, sex, BMI, Brinkman index, presence or absence of
polypharmacy, presence or absence of DM and CVD, ASA-PS,
cancer site (colorectal, gastric, or esophagogastric junction), and
pathological TNM stage were obtained from electronic medical
record as characteristics of patients. We defined polypharmacy as
the intake of five or more daily medications based on previous study
(Volakis et al., 2018).

Surgical approach (open or laparoscopic), presence or absence
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of combined resection and transfusion, operative time, anesthesia
time, blood loss, and postoperative complications were recorded as
surgery-related variables. We used Clavien-Dindo (CD) classification
to grade postoperative complications (grades 1-5) (Dindo et al.,
2004; Clavien et al., 2009). We excluded grade 1 complications,
and considered above grade 2 complications except for delirium as
postoperative complications to eliminate the possibility of description
bias in patient records.

Preoperative laboratory data including albumin, C-reactive protein
(CRP), hemoglobin, white blood cells, and total lymphocyte counts
were recorded. As a nutritional status indicator, prognostic nutrition
index (PNI) was calculated using the following equation: PNI = 10 X
serum albumin (mg/dL) + 0.005 X total lymphocyte count (Kanda et
al., 2016).

Statistical analysis

All continuous variables and categorical variables were expressed
as medians (interquartile ranges) and numbers (%), respectively.
We divided patients into active and inactive groups based on their
preoperative PA. x? test or Fisher' s exact test for categorical and
the Mann-Whitney U test for continuous variables were used to
analysis differences between two groups. Variables with p<0.05 in
the univariate analysis were entered as confounding factors in the
multivariate logistic analysis. Multivariate logistic regression analysis
adjusted for confounding factors was performed to clarify the
relationship between preoperative PA and POD. EZR version 1.40
(Saitama Medical Center, Jichi Medical University, Tochigi, Japan)
was used for statistical analysis (Kanda, 2013).

Results

Of the 178 patients, 27 were excluded from this study based on
the exclusion criteria. Thus, we included 151 patients in the analysis
(Figure 1). POD occurred in 25 of the 151 patients (16.6%). The
study patients divided into two groups based on preoperative PA
level: active group (n=92) and inactive group (n=59).

Table 1 showed a comparison of patient characteristics between
the two groups. We found no significant differences between the
two groups, except for DIV\, sedentary time, and usual gait speed.
The number of patients with DM was significantly higher in the
inactive group than in the active group (p=0.02). Sedentary time
was significantly longer and usual gait speed was significantly
slower in the inactive group than in the active group (p=0.03 and
p<0.01, respectively).

Table 2 showed the results of the multiple logistic regression
analysis. We entered DI\, sedentary time, and usual gait speed into
the multiple logistic regression analysis as confounding factors. The
association between preoperative PA and POD remained significant
after adjusting for confounding factors (odds ratio, 2.83; 95%
confidence interval: 1.06-7.58; p=0.03).

Discussion

The present study indicates that preoperative low PA is a predictor
of POD, independent of the confounding factors, namely DM,
sedentary time, and gait speed, in patients with gastrointestinal cancer.

POD occurred in 25 of 151 patients (16.6%) in our study. The
incidence of POD in our study was lower than that in a previous meta-
analysis study, which indicated that median incidence of POD was
23.9% in gastrointestinal disease surgery patients (Scholz et al., 2016).
Advanced age is well-known risk factor of POD in patients undergoing
gastrointestinal cancer surgery (Lee and Lim, 2020). Thus, inclusion
of younger patients (aged 60 years and below), who are at a lower
risk for POD, in the present study might have resulted in a relatively
lower incidence of POD. In addition, POD in the present study was
evaluated only by physical therapists during the rehabilitation period.
Hence, it is possible that the number of patients who developed POD
was small, which might have resulted in a lower incidence of POD in
our study than in the previous study (Scholz et al., 2016).

The association between preoperative PA and POD, independent of
DM, sedentary time, and usual gait speed was an important finding in
our study. In previous studies, preoperative physical function assessed
by gait speed, and DM have been related to POD in patients who
underwent surgery (Sato et al., 2016; Chaiwat et al., 2019). While
PA was related to physical function and DM (Aune et al., 2015;
Yasunaga et al., 2017), our results suggest that PA was directly
associated with POD, and not only through physical function or DM
in patients who underwent gastrointestinal cancer surgery. Although
our study also reported that preoperative PA was associated with
POD independently of sedentary time, no study has investigated the
relationship between the intensity of PA and POD. Janssen (2019)
have reported, although not in a randomized controlled trial, that
about one-month of a prehabilitation program reduced the incidence
of POD in major abdominal surgery patients. In addition, moderate- to
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vigorous-intensity PA was reported to improve the cognitive function
in another review (Erickson et al, 2019). These results implicate that
lower PA intensity, rather than sedentary behavior, may be associated
with the incidence of POD.

The pathophysiology of delirium has been indicated to be
multifactorial, and several mechanisms have been reported in a
previous review (Rengel et al., 2018). In previous reports, brain-derived
neurotrophic factor (BDNF), which influences neuroplasticity and
neurotransmission and plays a important role in learning, memory,
and cognition (Huang and Reichardt, 2001), was positively related
to cognitive function (Gunstad et al., 2008), and PA was positively
associated with BDNF levels in older adults (Engeroff et al., 2018).
Moreover, the relationships between PA and cerebral blood flow
in older adults and between preoperative cerebral oximetry and
POD in patients who underwent surgery have also been reported
(Zlatar et al, 2019; Soh et al., 2020). Therefore, it is speculated that
patients with low preoperative PA may be more susceptible to POD
because they have lower BDNF levels and cerebral blood flow, which
affect brain function. However, the detailed mechanism of POD is
not sufficiently clear, and the results of our study do not suggest a
mechanism; thus, future studies to clarify the mechanism of POD are
needed.

Our study has several limitations. First, although patients with
clinically evident cognitive decline (inability to understand the meaning
of instructions or questionnaires) were excluded, preoperative
cognitive function, which was revealed to be a risk factor for POD,
was not evaluated using objective indicators such as the Mini Mental
State Examination in our study. This was because of its retrospective
design. Further, it cannot be denied that our study may have included
patients below the cutoff value for objective cognitive function
assessment used in a previous study (Chen et al., 2017). Second, since
POD in the present study was assessed by only physical therapists
during rehabilitation time, the number of patients who developed
POD may have been underestimated. Therefore, it is possible that
we overestimated the magnitude of the association between the
preoperative PA and POD. Third, due to the small sample size, we
were not able to adequately adjust for confounding factors, especially
age. Thus, the results of our study should be interpreted with
caution. Fourth, the mechanism by which preoperative PA influences
POD is not clear in the present study because we did not measure
neurophysiological factors that affect POD. Fifth, we were not able
to assess the duration and severity of POD due to the retrospective
design. Therefore, the relationship between preoperative PA and
the duration and severity of POD is unknown. Finally, the present
study did not investigate the effects of dose or type of preoperative
medications, although a previous study reviewed the association
between preoperative medication type and POD (Kassie et al., 2017).
Future study is needed to take into account the effects of these
medications.

In conclusion, low preoperative PA was a predictor of POD in
gastrointestinal cancer patients, independent of confounding factors
such as DM, gait speed, and sedentary time. Thus, our results suggest
that preoperative PA plays a key role in predicting and preventing
POD in these patients.
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Table 1
Comparison of patient characteristics between active and inactive patients.

Total Active group  Inactive group p

Variable n=151)  (n=92) (n=59) value

Preoperative characteristics
Age, years 70(63-77]  69[60-77] 73[64-775]  0.13
<60 27 22 (23.9) 5 (8.5)
60s 124 70 (76.1) 54 (91.5)
54 (35.8) 32(34.8) 22(37.3) 0.86
BMI, kg/m? 227[200-250) 228[198-250] 224202-251]  0.92
Brinkman index 360 [0-700] 320[0-600] 400 [0-820] 0.16
Polypharmacy, n (%) 64 (42.4) 35 (38.0) 29 (49.2) 0.18

Female, n (%)

ASA-PS, n (%) 0.66
1 39 (25.8) 25(27.2) 14(23.7)
2 109 (72.2) 66 (71.7) 43 (72.9)
3 3(2.0) 10.1) 2 (3.4)
Comorbidities
DM, n (%) 41 (27.2) 19 (20.7) 22 (37.3) 0.03
CVD., n (%) 13 (8.6) 6 (6.5) 7 (11.9) 0.37
Cancer site, n (%) 0.33
colorectal 112 (74.2) 69 (75.0) 43 (72.9)
gastric 37 (24.5) 21(22.8) 16 (27.1)
esophagogastric junction 2 (1.3) 2(2.2) 0 (0)
Stage, n (%) 0.20
Oa 9 (6.0) 6.5) 360

6 (
1 37 (24.5) 19(20.7) 18 (30.5)
49 (32.5) 35(38.0) 14(23.7)
50 (33.1) 27(29.3) 23(39.0)
6 (4.0) 5(5.4) 1(1.7)
PNI 494 [446-530] 49.1[445-528] 495[450-533]  0.87
Albumin, g/dL 40[38-43]  40[38-43]  41[37-43] 0.98
CRP, mg/dL 0.17[007-036] 0.15[0.06-032] 024[0.10-049]  0.05
Hemoglobin, g/dL  131[114-147] 13.1[114-145] 131(113-148]  0.81
WBC, X103/ulL  64[54-75  65[64-73]  63[53-79] 0.80
TLC, X103/ uL 16[13-200  16[13-20]  16[1.2-20] 0.93
Sedentary time, h/day 5 [3—7] 4 [3—6] 6 [4—8] <0.01
Grip strength, kg~ 269[201-333] 285[21.0-344] 255[184-326]  0.08
Usual gait speed, m/s  125[1.06-1.44] 129[1.17-146] 1.13[092-135  <0.01
Anxiety, n (%) 42 (27.8) 29 (31.5) 13(22.0) 0.26
Depression, n (%) 52 (34.4) 26(28.3) 26(44.1)  0.05
Intraoperative characteristics

AW N

Surgical approach, n (%) 0.50
open 69 (45.7) 40 (43.5) 29 (49.2)
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laparoscopy 82 (54.3) 52 (56.5) 30 (50.8)
Combined resection,n (%) 32 (21.2) 20 (21.7) 12 (20.3) 0.99<
Operative time, min 274[2075-3485] 279211-35%] 264[206-341]  0.81
Anesthesia time, min ~ 341[265-419] 342 [275-421]  333[258-414] 0.88
Blood loss, mL  88[20-331.5) 61[24-301] 100[18-357]  0.59
Transfusion, n (%) 7 (4.6) 5 (5.4) 2 (3.4) 0.70
Postoperative characteristics
Postoperative complications,n (%) 63 (41.7) 39 (42.4) 24 (40.7) 0.86
POD. n (%) 25 (16.6) 10(10.9) 15 (25.4) 0.02
Postoperative hospital stay, day 12 [10-20] 12[10-19] 12[10-22]  0.81

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

a, colorectal cancer only

BMI, body mass index; ASA-PS, American Society of Anesthesiologists
physical status; DM, diabetes mellitus; CVD, cerebrovascular disease; PNI,
prognostic nutrition index; CRP, C-reactive protein; WBC, white blood cell
count; TLC, total lymphocyte count; POD, postoperative delirium

Table 2
Multivariate logistic regression analysis to investigate the association
between preoperative PA and POD.

Univariate Multivariate
oRE5%C) P VAU opiospcy PYaLe
PA, O=active 1=inactive 2.80(1.16-6.74) 0.02  283(1.06-758) 0.03
DM, O0=no 1=yes - - 047(0.15-148)  0.20
Sedentary time, per 1 h/day - - 091(079-1.06) 0.22
Usual gait speed, per 1 m/s - - 0.14(003-072)  0.01

DM, sedentary time, and usual gait speed were entered into the
multiple logistic regression analysis as confounding factors.

OR, odds ratio; Cl, confidence interval; PA, physical activity; DM,
diabetes mellitus
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=1, AREBOEKBER

R (B / £t s/ 2141
i 79.3 = 7.8i%
RE 52.0 + 8.4kg
HDS-R 245+ 46
FiF OER B 275+ 17.5H
ki
KRB SR T
N LB BB 761
T~y TR Y 2— 6
TN S 341
FNS 2451
THA 1451
Targon FN 1431
KERBE BT
REPET 631

HDS-R ; The Revised Hasegawa' s Dementia Scale
FNS ; Femoral Neck System

THA ; Total Hip Arthroplasty

Targon FN ; Targon Femoral Neck

2. Ml - HEBEORER

2l - SRR H R
i
i 79.3 = 7.8%%
L& CRPAE 1.8 +2.1mg/dL
MIETPE 7.0+ 1.3g/dL
M7 V7 I E 3.8 +0.5g/dL
R U EE A D 5 I 22.7 £ 5.9mm

KERVUSERS OFFEARE 0.44 £ 0.10mm/kg
itk

PR e 2 A 70 0.40 + 0.18Nm/kg
SRR R 55 70 0.72 + 0.33Nm/kg
B

HATFIM 6+ 15

= 913

6% 9151

58 615

45 201

38 0f3l

28 0f3l

LA 0f5]

CRP ; C-Reactive Protein
TP ; total protein
FIM ; Functional Independence Measure

3. BREOSITOFuUNctional Independence Measure &
#E - WEEEDEE

tHEI%REL p-value

EgT -0.66  p<0.01
If.3ECRPE 0.02 0.89
1 yETPE ™ 0.01 0.98
mE7 L7 3 ™ 0.20 0.34

KERDUBES OFFEMAELS 025 0.21
PR R e R 7 040  p<0.05
JER S R R ES A 062 p<0.01

*spearman rank correlation coefficient
CRP ; C-Reactive Protein
TP ; total protein
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ERHBENODOHZ[—BETANAVERK (TEA) L. ZNICEXRT
& f# 9 % [accelerated long-term forgetting (M E W R B )] -
fautoblographlcal amnesia (BGHER) . SOICTEAERBEOHMSZ
sk Uz [— ﬂ'l*f‘ch/b\hﬂliﬁ_u@mﬁ 128 (TEA complex syndrome;
TEACS) | DFE ’(5%0) RO DDEERRETHD [FILYNAI—
FELIT AN AMESRAD (epiteptic cognitive impairment resembling
Alzheimer disease; ECI A)J [2DWT. BRGIZERFTESR U,
F-0—RK
—EE AL AR, IDENRBRS. BCHES. -8B TAD AN
BSEGERE. 7ILYNAX—RELTAD AMERIES
HWEEE
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

RIEDBWVW -FHLWLWITADA] DIRE-1:
ZIWY N4 I —RALUTADAERAES
(Epileptic cognitive impairment resembling
Alzheimer disease : ECI-A)

Proposal of a new type of epilepsy without seizures -1: Epileptic
cognitive impairment resembling Alzheimer disease (ECI-A)
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rEEzW. Ukai K. et al. Epileptic cognitive impairment resembling
Alzheimer’ s disease: a new type of treatable neurocognitive
disorder. Psychogeriatrics 2021; 21: 686-688)
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(Transient epileptic amnesia complex
syndrome : TEACS)

Proposal of a new type of epilepsy without seizures -2: Transient
epileptic amnesia complex syndrome (TEACS)
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XiakzEsZ (LWL zL,. Ukai K. et al. A proposal for a new clinical
entity: transient epileptic amnesia complex syndrome (TEACS).
Psychogeriatrics 2021; 21: 920-925)
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Possible relationship between IgG4-related diseases and

their cerebral parenchymal lesions: A new type of treatable
symptomatic neurocognitive disorder
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